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A TEN YEARS’ RETROSPECT OF OUR FOREIGN | 
TRADE IN IRON AND STEEL. 

q.. growth of the iron and steel industries of the 
United Kingdom during the last ten years is well illus- 
trated by the annual reports of the trade of the United 
Kingdom, published a few days ago, as regards 1889, 
by the Commissioners of Customs. These reports show 
the total quantities of iron and steel of every description 
exported from our own country to every other, in much 
greater detail than the monthly reports issued by the 
Board of Trade; and although the great labour involved 
in their preparation necessarily also involves their publica- | 
tion at a somewhat later date than could be desired, they 
are, nevertheless, after all the most faithful and complete | 
index available as to the actual movement of our chief 
industry with our own Colonies and with other foreign 
countries. At the end of a decade, or rather at the 
beginning of «new decennial period, it is possible to glean 
from these returns a correct indication of the actual 
movements and tendencies of our staple trade in the 
immediate past, and thereby to form reasonable and 
warranted conclusions as to the expectations and pro- 
spects of the future. At atime when the iron and steel 
industries appear to be in a condition of somewhat un- 
stable equilibrium, this is not a matter of small import- 
ance, and especially in view of the fact that the condition 
of the iron trade is the barometer that indicates what may 
be expected in reference to other industries. 

As the oldest, and at one time the principal, customers 
of Great Britain for metallurgical products were the 
neighbouring countries of Western Europe, that have 
now for some years past been making great efforts to 
provide for their own requirements, and to exclude 
English iron entirely, it is specially interesting to see 
how they have succeeded in these endeavours. Taking 
the two years 1880 and 1889, the figures showing our 
aggregate exports of iron and steel compare as under :— 
Exports of all Descriptions of Iron and Steel from United Kingdom. 

1880. 889. 
Tons. 
370,346 


Country. Tine: 
277,273 
118,789 
127,859 


Germany 
France 
Belgium 
Italy... 102,125 

Spain... .. 0 73,178 

Austria- Hungary 5 Niet 6,527 5,80. 

In view of the enormous dev elopment ‘that has taken 
place in the interval in the iron-producing resources of 
these different countries, the maintenance of the exports 
from Great Britain to such a large extent is a really 
remarkable fact. If we add our exports to Holland to 
those shipped for Belgium and Germany, the fact be- 
comes more remarkable still, inasmuch as our exports to 
Dutch ports have increased from 215,500 tons in 1880 to 
279,600 tons in 1889. But as Holland is not an iron- 
making country, it is not included in the above table, 
which deals with other iron-producing countries only. 
Every one of these six countries has greatly increased 
its production of iron in the interval, thereby proving 
clearly that exchange takes place to the mutual advan- 
tage of nations engaging in the operations of commerce, 
in spite of the development of the resources of the coun- 
tries that receive the imports. As an example, Germany, 
although her production of iron has increased from | 
2,729,000 tons to 4,387,000 tons between 1880 and 1889, 
does not on that account receive less, but rather more, | 
British-made iron than she did. It is the same with Italy, | 
although in the meantime the Terni and several other 
works have been established with a view to supplying the 
home requirements of that country, and, in the case of 
Spain, we continue to export almost as large a quantity | 
as before, despite the fact that Spanish- made iron is now 
to some extent exported from Bilbao. 

So far as other European countries are concerned, the | 
record is not unsatisfactory, as the following figures 
show :— 

Exports of all a in 

1880. 1889, 
Tons. 
82,857 
ve see 27,800 
hel Paseo rate llaae ¥ aie ree 


Countries, Tons, 
Russia (North) 
Russia “aged 
Sweden 
Nae 
Denmark 
Portugal 
Turkey ,. 
Roumania ‘us : 
In this table, the only at difference occurs in 
the exports to North Russia, which is now extending her | 
iron-making plant very considerably ; ; but in the case of 
Scandinavian countries, the increase is certainly striking, 
all the more so that one of these—Sweden—produces in- 
creasing quantities of iron and steel. The increases that 
appear in the cases of Turkey and Portugal are evidences 
of the development of railways and other requirements 
in countries that have long been behind the rest of | 
Europe. : 
It is not, however, until we come to deal with our 
exports to the British Colonies, that we are in a position 
to apprehend adequately the immense development that 


has taken place in the demands for iron and steel of ' 


British origin. 
under :— 
Exports of all De criptions to Briti:h Pos ¢ 


The comparison of 18€0 with 1589 is as 


sion 
1889, 
Tons. 
440,618 
20,236 
7,185 
44,461 
276,507 
3,581 
72,323 
34,392 


“Ha 
Colonies. 


British India Rey 

Straits Settlements ... 

Ceylon 

Hong- Kong (and C hina)... 

Canada ne 

Newfoundland, Ke. ... 

Cape of Good al Hope. 

Natal ... a 
Australasia— 

Western Australia ... 

South do. 

Victoria... 

New South Wales 

Queensland 

‘Tasmania 

New Zealand 

Fiji Islands 


5,443 


; 336 aed 
In the case of practically the whole of our larger 
Colonies, we find a very considerable advance, and in 
the case of several, as, for example, Victoria, Natal, the 
Cape of Good Hope, the Straits Settlements, and Queens- 
land, the exports have doubled or more. In the exports 
to the minor Colonies and British Possessions the record 
is again tolerably satisfactory, as indicated by the 
following returns :— 
Exports of all Descriptions in 
1880. 


Tons. 
1,281 
~ 


‘oloni 889 
Colonies. 1889, 


Channel Islands 

Gibraltar 

Malta an 
Gambia and Sierra Leone .. 
The Gold Coast 

Mauritius 

Aden __... 

Bermudas __... 

British West Indies 

British Guiana 

British Honduras... 
Falkland Islands ... ; : 

In general, the lesson inculeated by the above state- 
ment is that the demands of the Colonies and Possessions 
dealt with are remarkably constant, and that it would not 
be right to expect any remarkably large or sudden develop- 
ment in the timetocome. This, how ever, is by no means 
the case with the South and Central American group, 
which is dealt with in the next statement :— 

Exports of all a in 

1880. 1889. 
Tons. 

Mexico . 32,550 

Central America.. 3,46: 

Colombia 

Venezuela 

Ecuador 

Peru , 

Bolivia ... 

Chili 

Brazil 

Uruguay... Ree 

Argentine Republic Me: ‘ 

This is the most notable advance of all, the exports 
having increased more than two-fold w ithin the period of 
ten years, and the Argentine Republic alone having taken 
in 1889 more than twice as much as our total exports of 
iron and steel to South and Certral America in 1880. A 
good deal has been made of the falling off in our exports 
to the United States, and it is no doubt an important 
factor in tlhe case under consideration that, whereas our 
exports to that country amounted to 1,370,000 tons in 
18¢0, they had fallen to only 579,000 tons in 1889; but it 
is a remarkable fact that, while there was a diminution in 
our exports to the United States as between these two 
years to the extent of close on ¢00,000 tons, the actual 
diminution in our total exports of iron and steel to the 
American continent was only 323,000 tons. There is no 
doubt that the South and Central American States will 
continue to be large customers for British iron and steel; 
but it may well be doubted whether the rate of increase 


| that we have witnessed during the last ten years will be 
| kept up in the future. 


From another group of countries there is much to hope 


| in the way of a demand for iron and steel. The East and 
West Coasts of Africa, Japan, the islands in the Pacific, 


are all developing their resources; some at a slower, 
others at a quicker pace. The Empire of China is also a 
highly promising field of operations, if the wily Celestials 
do not, as they now appear likely to do, make provision 
for supplying their own wants. ‘lo the more important 
of these countries our exports have been as follows :— 
Exports of all Descriptions in 
Country. 1880, 1889, 
West Coast of Africa ... 
Ea-t Coast 5 
Madagascar ... 


Tons. 


2,963 
+109 


et 


pan 
Pacific Islands. 


Here we find that itmevery case, except that of Lgypt, 
there has been an enoinreus increase, justifying the 
expectation that a continuously increasing trade will 
be dene in the futuie. ‘ihe financialYescurces of the 
above-named countries are assuredly not lare, but their 
material resources are suflicient to lead to the belief that 
means will be found for their increased development, while 
few or none are possessed of the skill, energy, and raw 
materials required to provide for their own wants in iron 
and steel. 

This brief review of the decade that ended with the 
commencement of this year is on every account lighly 
encouraging. It fully warrants the belief that if our great 
staple industry does not continue to make such progress 
as it has already done, there is still muth scope for its 

further development, and that such scope is to be found, 

not in a country here and there, under, it may be, excep- 
tional and temporary conditions, but throughout the wide 
world, the expansion of the civilisation and material 
resources of which must proceed pari passwu with the 
consumption of iron and steel. 








THE ROYAL AGRICULTURAL SOCIET 
TRIALS AT PLYMOUTH. 

In our impression of the 21st ult. we gave a few facts 
and figures concerning the trials of motors up to five brake 
horse-power, which have been made under the auspices 
of the Royal Agricultural Society at Plymouth. The 
steam engines were only three in number, and there were 
two oil engines. The arrangements were made, and the 
engineering work connected with the trials was done by 
Messrs. Easton and Anderson, Mr. Courtenay acting in 
chief. The judges were Mr. Daniel Pidgeon, A.M.I. C.E., 
and Professor W. C. Unwin, M. Inst. C.E. 

The first steam engine tested is by Messrs. Adams and 
Co., Northampton. It is a vertical engine, with vertical 
boiler, on a cast iron water-tank base-plate mounted 
on wheels for transport. The engine is vertical, with a 
well-designed, strong cast iron standard frame, and the 
exterior working parts are of good proportions. The 
boiler is of the vertical type, with two 6in. cross tubes. 


Y’S ENGINE 


Trial of Steam Engines at Plymouth — Particulars of Boilers, 
Engines, and Results of Trials. 
Simpson | 
& Strick- | 
land. | 


Adams 


Names of exhibitors .. Pe ee 


Turner. 


PARTICULARS. 
ype .- 





0. 
BOILER— 
2 Height of barrel 

Diameter of barrel inside 

Diameter of fire-box ~ 

Height of fire-box over gr: ate. 

Area of grate, normal sq. ft 

Area of grate at trial - es 

Tubes, number a 

Po dismeter outside... 

ee length between tube plates 
a thickness... : 

9 material... 

Heating surface, fire-box Sq. ft. 
*smoke-box .. 
tubes da 

tubes in fire-box pe 
are 
per B.H.P. .. ,, 

per square ft. of 
grate at trial ,, 

Area through tubes .. * 

Ratio of area through tubes to 

grate area at trial... 

Pressure, lbs. per squi are inch ibs 


Vertical Vertical 
7 oe o's 


” 


ENGINE— 
Diameter of cylinder 
Length of stroke . 
Revolutions per minute declared 
Brake horse-power at actual revo- 
lutions... ait eer Wend 
Time of running, ‘total .. .. ..| 2h. 52m. ‘ 3h. 30m. 
Revolutions, total ... 44,190 
Revolutions, actual, per minute . 210°5 
Horse-power hours... . 141 
Foot-pounds of work done, total |. 465,009 
Foot-pounds of work per lb. of coal 


288,000 
WATER— 
Total quantity used.. ..  .. Ibs. 
Per brake horse-power per hour ,, 
Evaporated per 1b. of coal a 6°45 
Temperature of feed 62 


COAL— 
Total quantity used. . . Ibs. 
Per brake horse-power per hour,, | 
Per hour 93 
Per — are foot of grate per hr. mt 


- in. 


2016 
19-9 
U 657,500 
270,400 711,000 
1120 


7s°5 


It was not ey The aaaemnitile of the engine and 
boiler will be found in the table below. ‘The brake 
dynamometer used was a slightly tarred rope about 4in. 
in diameter, passed once round the fly-wheel, the load 


| being suspended in the ordinary way, and the upward 


tail of the rope carried bya Salter’s'spring balance. The 
rope was lubricated with oil from time to time, and any 
effect of the tar on the rope was soon removed. The 
inside of the wheel rim was formed into’a channel by 
putting a ring on either side, and holding them by bolts 
passed through both. Some water was put into the 
channel so formed. Indicator diagrams were taken 
about every quarter hour. To mount the indicator gear 
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it was necessary to move a bracket which held the governor 
strap guide pulley, and hence the engine worked without 
governors, the speed being regulated by wire drawing 
the whole of the steam through the regulator. Under 
these circumstances the diagrams were merely long 
wedges, whatever they might have been when the 
governor was at work. The boiler pressure was about 
70 lb., and the steam in the indicator was not noticeably 
wet. Thespeed of the engine varied considerably, as a 
matter of course, when running without governors, and 
with a brake which was oiled now and then. The steam 
was probably very dry, as about three and a-half feet of 
the chimney passes through the water and steam space, 
and this chimney towards the latter end of the run was 
hot—very hot. Considering this, it is surprising 
that the steam was wet in the cylinder; but the con- 
sumption was, nevertheless, enormous. It may have 
been due in part to priming; but, if so, it is somewhat 
remarkable that the evaporation per lb. of coal was so 
very low. The boiler is of large size for the power; but 
it is of very inferior type. It is double the weight it need 
be, has small heating surface, and is, in fact, quantity 
with no quality as to type. Many of those in the show 
were of the same kind. 

The engine which was next tested was made by 
Messrs. Simpson and Strickland, of Dartmouth. It is 
really a small launch engine and boiler mounted on a piece 
of boiler plate as it would be fora launch; and to this, ina 

















KINGDON’S COMPOUND CYLINDER. 


very good makeshift-sort-of-way, was attached an axle and 
pair of wheels and shafts. The engine is a little com- 
pound, made under Kingdon’s patent, with a serrated 
or grooved piston-rod between the pistons. The cylin- 
ders are in one casting, and one valve serves both. 
The arrangement is very simple. It is shown in 
section by the accompanying engraving. The outside 
working parts are of the usual small launch type, with a 
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SIMPSON AND STRICKLAND’S BOILER. 





cast iron standard and two wrought iron supporting bars 
or columns. The little engine runs at a moderatel 
high speed—about 300—and it ran very well throug 
the trial, although the steam in both cylinders, especially 
the high-pressure cylinder, was very wet indeed. The 
boiler is of the small vertical launch type with a large 
round grate, a tube plate very close to the fire, and a large 
number of small tubes of sufficient length to reduce the 
temperature of the products of combustion to a tem- 
perature which was very low in comparison with that of 
the previously tested boiler. 

The brake used was like that used for the other engine, 
and as the engine was not fitted with a governor of any 
kind, it was controlled by the stop valve. The boiler was 
fitted with an injector and with a hand pump; the hand 
pump was used throughout the trial, because the injector 





was supposed to interfere in some way with the measure- 
ment of the feed-water. The engine would probably have 
done this pumping for itself without much trouble, but 
it was very hard work for the stoker and another attendant 
while it lasted. The stoking in this case, as in the pre- 
vious one, was not of that high art order which we are 
accustomed to find at these competitive trials, but it was 
not bad stoking for ordinary work. With this trial, as 
with the previous one, a running start was made with a 
falling pressure, the height of the water in the gauge 
glass being noted, and the same at the end of the run. 
If the test had been such as to require great exactness, 
it would be necessary to make allowance for the work 
done on the feeding by hand, but it was very small in 
amount. The total quantity of water used was 807 lb., 
and this was forced into the boiler under a pressure of 
about 1101b. per square inch—equivalent to raising the 
water 261ft., so that the work done was equal to 
210,627 foot-pounds, or 273 units of heat, or only enough 
to evaporate 0°28 of 1lb. of water at 212. Inasmuch, 
however, as the engine used 40°07 lb. of water per brake 
horse-power hour, the quantity to be added is 
strictly insignificant. 

The third steam engine tested was one of the little 
Gippeswyk engines of Messrs. E. R. and F. Turner, 
Ipswich. The engine has a cylinder 4°5in. diameter, and 
7‘din. stroke. The valve is a small Trick valve controlled 
by a Hartnell Turner governor. The boiler is a small 
vertical one, with a high fire-box of the type shown by 
the annexed diagram, the horizontal tubes being very short 
and 1‘din. diameter outside. For some reason or reasons 
this boiler primed, and apparently primed heavily, and 
the water thus introduced into the cylinder condensed 


more. At all events, the engine used was supplied 
ee ee a 
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THE GIPPESWYK BOILER. 


with an enormous quantity of steam or steam and water. 
This engine was worked with cold feed. Ordinarily, feed 
heated by some of the exhaust is used, but this exhaust 
steam supply was cut off during the trial, because it 
would have added to the water fed into the boiler. A 
run was made after the trial, and it was found that when 
the exhaust jet was used the feed was heated to an 
average of about 170 deg., which would, of course, 
materially reduce the total coal consumption. The 
various dimensions of these engines and boilers are given 
in the table herewith, which also gives the coal and water 
consumption. 

From these it would appear that the makers were 
either very insufficiently acquainted with the performance 
of their engines, or in testing them in the works they 
discount everything in their own favour—a thing which is 
not done in an independent test. Or it may be the 
makers had a good idea of the consumption of the small 
engines generally turned out, thought they had as good a 
chance as other people, and did not reckon on meeting with 
a compound engine for so small a power. That com- 
pounding and higher pressures have their value even for 
so small a size, will generally be the conclusion arrived 
at, and really simple engines of this class will probably 
multiply. Improvements must be made somehow, for 
with the present consumption by small steam engines 
there is probably more room for improvement than in 
any other class of little motor. It is not, however, given 
to every designer of steam engines to be able to take into 
consideration all the many things that go to making an 
economical as well as a mechanically good engine. The 
good engine builder is not necessarily a good designer, 
any more than a good house builder is necessarily an 
architect. The sooner this is recognised the better. 
Concerning the trials at Plymouth, it must be remarked 
that it would seem to be quite possible to make the 
arrangements for the placing and preparation of the 
engines for the tests, so that, without taking any more 
time, more time could be conveniently given to the actual 
running. 

A trial was next made of a 5-horse power portable oil 
engine as constructed by Messrs. Priestman Brothers, 
Hull. This is an exceedingly well made engine, and in 
all essentials is the same as that illustrated and described 
in THE ENGINEER, vol. Ixvii., p. 522. The engine has a 
cylinder 8°5in. diameter and a stroke of 12in., the revo- 
lutions being 180 per minute. The engine is fitted with 
two fly-wheels, each 3ft. 5°75in. diameter. Round each 
wheel a friction brake cord 0°25in. diameter was twice 
wound, and the necessary load suspended, the upper tail 
end being carried by a spring balance reading to ounces. 
The diameter of the wheel with the cord was such that the 
circumference of the circle of the radius of the suspended 
load was 11ft., and the net suspended load 71 lb., giving 
4-62 brake horse-power. During a run of 2°5 hours 14]b. 





of Broxbourne oil, with a flashing point of about 120 deg. 
Fah., were used, the specific gravity being about 820, the 
consumption being equal to 1°21 1b. of oil per brake horse- 
power. ‘Taking 1 1b. of the oil as having a heat value of 
20,000 units, the 1:21 1b. would be equal 24,210 units. The 
efliciency of the engine was thus 10°6 per cent. During 
the run 3250 lb. of water were passed through the jacket, 
or 21°62 1b. per minute, and the temperature of this was 
raised from 62 deg. Fah. to 104 deg. Fah., or a range of 
42deg. Fah. This represents 21°3-horse power. It is 
48°85 per cent. of the power mechanically given off, or about 
55 per cent. of the whole of the heat in the oil used. 
There is thus apparently about 40°55 per cent. of the 
heat carried away by the exhaust after it has done its 
work of vaporising the oil spray and overcoming the 
friction of the engine. 


The Priestman Oil Engine. 


Per cent. 
1. Brake pean... Sap aes eda” hus 4°62 — 
2. Oil used per brake horse power hour . 121 Ib — 
3. Units of heat represented by oil used ... 24,200 — 
4. Units of heat represented by work done... 2,564 _— 
5. Efficiency as a heat engine, or ratio of line 4 
ee rr 10°6 
6. Heat rejected in jacket water per horse- 
power hour cel eck ae chs cece: eeu, Se 48°85 
7. Heat rejected in exhaust, or not accounted 
for—by difference .... 12,380 40°55 


8. Horse-power hours represented by oil used 
for 1 brake horse-power... ... ... ... 9°45 
9. Horse-power hours represented by heat 
rejected by jacket water per brake 
horse-power of workdone ... ... ... 4°62 

Although this is an economical engine, the heat units 
in the oil used to give off 4°62 brake horse-power repre- 
sented 43°5 horse-power; but, of course, it is impossible 
that more than a very small proportion of this could be 
realised. 

If these figures are correct, it would appear that there 
is, when the means have been found, plenty of room for 
the utilisation of more heat in the petroleum engine. 
The Priestman engine is, however, very economical, as 
the consumption of only 1°21 lb, of oil shows, or less than 
1} pints of oil per brake horse-power per hour. 

The engine last tested was one of the high-speed oil 
engines invented by Mr. J. H. Knight, and made by 
Messrs. Brown and May, Devizes. We shall not, how- 
ever, give any of the figures obtained from this engine, 
because the engine was admittedly not in proper working 
order when the test was made, the cam which works the 
ignition valve having moved upon its shaft. 

The prizes offered by the Society were awarded as 
follows :— 


Steam Engines. 
Messrs. Simpson, Strickland, and Co. 
Messrs. E. R, and F. Turner 


First prize, £30. 
Second prize, £20. 
Oil Engine. 


Messrs. Priestman Bros. First prize, £30. 








MISCELLANEOUS EXHIBITS AT THE ROYAL 
AGRICULTURAL SOCIETY'S SHOW. 

ALTHOUGH more than a hundred articles were entered 
by exhibitors as new articles of sufficient merit to com- 
pete for the Society's silver medals, it was really difficult 
to find even a dozen that would excite more than a pass- 
ing show of curiosity or interest in most of our readers. 
Exhibitors try to get these silver medals; and yet they 
cannot all think much of them or appreciate them very 
highly, or some of them set a truly prodigious value 
upon their own little inventions. Anything, from a 
chicken coop to a shepherd's lantern, is entered for 
a silver medal. Amongst these entries we find a few 
things deserving of attention, amongst them the devil 
disintegrator. This we described last week, and men- 
tioned that the first prize of £20 was awarded it under 
trial. The judges of miscellaneous exhibits afterwards 
awarded this machine a silver medal, so the Hardy Pick 
Company did very well at Plymouth. The machine is of 
the Anduse type, and is, to some extent, followed in the 
Hall and Robinson machine. By very careful feeding 
the purely percussive action machine will produce a good 
sample, but there seems to be no doubt that for economy 
in power, the machines that are more of the nature of 
high-speed cutting and grinding machines would reach 
greater efficiency. 

A new magnetic separator, Christie and Carter's 
patent, was exhibited in operation at Mr. Carter's stand. 
The machine consists of a heavy iron spindle carrying 
sixty-three electro-magnets radiating from the spindle 
centre, forming a drum, the spaces between the poles of 
the magnets being filled up with sheet brass. The 
diameter over the poles of the magnets is about 
llin., and the length of the drum 3ft. 2in. The drum 
revolves at thirty revolutions per minute. The 
electro-magnets are excited by a small dynamo, giving 
a current of about 4 ampéres, with an electro-motive 
force of about 100 volts. A commutator at one 
end of the drum distributes the current, so that for 
one-half the revolution of the drum the current is cut 
off, to allow the pieces of iron caught by the magnets 
plenty of time to fall off. The magnets are arranged so 
that no two contiguous poles ever come alike. The drum 
is driven by a small strap from an overhead shaft. The 
bones from which the iron has to be separated are fed 
down on to the drum by a shaking trough. At Plymouth 
the machine exhibited was the first one made. It was tried 
with bones purposely mixed with old horseshoes, bolts, 
nuts, spikes, &c., in a much larger proportion than ever 
met with in practice. Sometimes two or three horseshoes 
would come down together, but were caught at once by 
the powerful electro-magnet. No doubt if a piece of 
iron got entangled amongst the bones so that a bone got 
in between it and the pole, it might escape; but by a 
proper arrangement of shaking sleeve, the iron must 
certainly get down below the bones, and then the action 
of the magnets could not fail. The machine exhibited 
was only experimental, but seemed to do its work well, 
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It was stated to separate iron from four to five tons of 
bones per hour. The necessity of such a machine 
capable of removing heavy lumps of iron was very 
apparent to those who observed disintegrator trials. 

Mr. T. T. Coniam, of Waye, Chagford, Devon, exhibited 
a winnowing machine in which the usual reciprocating 
riddle is replaced by one which forms the four sides of a 
square prism rotating on its axis. The material to be 
blown and riddled is delivered into one end of this, as it 
is to one end of the usual riddle, and as the square 
rotates the material is dropped from one side to the other, 
and a rolling sort of movement takes place, the wind from 
the fan blowing over and under the parts of this rect- 
angular riddle which are for the moment lowest. For 
many materials this will, no doubt, act very well indeed, 
and the rotary movement is perhaps preferable to the 
more usual one, but we would expect the material, if it 
contained much beard, chobb, or caving, to fall in 
masses, Which did not get thoroughly broken up or caught 
by the wind. 

Messrs. Barford and Perkins showed a water ballast 
field roller, fitted with a number of rings of the section 
of the segments of a Cambridge roller, so that the imple- 
ment may be used as a light roller for wheat, &c., or a 
heavy roller, or as a Cambridge roller. 

Mr. H. P. Vacher, Winchester, exhibited some modified 
forms of the ordinary hydraulic rams turned out of the 
works to which he has succeeded, and also a double-acting 
ran, which sy a small quantity of clean water, as 
from a spring, by power obtained from a stream of 
_ impure water. 

Messrs. Burrell and Sons, Thetford, showed one of their 
8-horse compound road locomotives, on which the check 
valve casings, both for injector and feed pump, are 
provided with screw plugs opposite the passage into the 
boiler, so that the passage, which is very liable to fill up 
with incrustation, may be easily cleaned out. These 
compound engines are being much appreciated now, and 
there is no doubt that the consumption of coal is very 
much smaller in actual work for power given off than by 
the simple engine, and that consequently boilers and fire- 
boxes have less to do. The arrangement of the cylinders 
adopted by Messrs. Burrell is one that secures great 
simplicity, both pistons being connected to one crank. 
Messrs. Woods and Co., Stowmarket, showed a root 
pulper in which the small knives are all formed on a thin 
disc of sheet steel, after the manner of the nutmeg grater. 
There are thus no loose teeth or cutters and wedges. 

Messrs. Richard Hornsby and Sons also show a new 
disc pulper and slicer in which two discs are mounted 
about 2in. apart on the centre of the spindle. The pulped 
or sliced root passes between the dises to the receptacle 
below, and the pulp or the slice is obtained by simply 
pushing the spindle towards the one or other hopper. 

Messrs. A. Williams and Co., London, exhibited a 
Halliday windmill on a pitch pine tower, 50ft. in height, 
and working a double-action Curtiss force pump. This 
mill is perfectly automatic in variable winds, and in a 
hurricane or gale opens wide and ceases to move. On 
the top of the high show ground, the mill was visible for 
many miles, and was the most prominent exhibit. The 
same firm exhibit some special apparatus for well sinking, 
and the pipes for bored and driven wells, the ends of the 
pipes being set in a little, so that when the connecting 
screw collar is screwed on, it is not of much greater dia- 
meter than the main body of the pipe, a feature which 
facilitates the sinking of the pipes. 

Messrs. T. B. Barker and Co., Birmingham, exhibited 
several of the improved Forward gas engines, in which 
some very neat governors have been adopted, and 
common lift valves are now used instead of the inter- 
littent rotating disc. We shall refer to them on another 
occasion. Messrs. Crossley exhibited gas engines, on one 
of which was a new, simple, and very pretty governing 
arrangement. 

Messrs. R. Hornsby and Sons exhibited a sheaf- 
delivery reaping machine, in which the rake head was 
driven by a chain, and the shunts so arranged that the 
control of the rakes to act as rakes or gatherers is 
effected by very simple means. 








H.M.S. MEDUSA. 


WE publish this week another of our series of full page 
supplements representing the various types of war vessels 
contained in the Navy of Great Britain. Hitherto we have 
dealt solely with the armoured battleships or powerful belted 
cruisers of the first-class; we now come to the “ greyhounds” 
of the naval service, the swift steel cruisers. 

The Medusa belongs to a distinct type, entitled the “‘ Medea 
class,” which first consisted of five vessels only, but has sub- 
sequently, under the new Admiralty programme, developed 
into an extensive genera with increased size and various 
modifications. It embraces many new features in design and 
construction, and represents an auxiliary arm to the fighting 
line, consisting of heavy armoured battleships alone; just as 
of old. the swift frigates were necessary adjuncts of the great 
line of two and three-deckers. As the five cruisers of the group 
alluded to are similar in most respects, it appears convenient 
to describe them generically. They are the Medea, Medusa, 
Melpomene, Magicienne, and Marathon. The first two were 
built at Chatham, the Melpomene at Portsmouth, and the 
two last-named in the yard of the Fairfield Shipbuilding and 
Engineering Company at Govan, Glasgow. The vessels are 
alike in their dimensions and in their internal arrangements, 
but the constructive materials and engines are different. The 
Medea and Medusa are built entirely of steel, and their 
displacement tonnage is 2800 tons. Their engines are placed 
vertically, with inverted cylinders. They were designed to 
realise a speed of 20 knots; and for the purpose of showing 
at what an enormous expenditure of energy these high speeds 
are attained, it may be mentioned that the Medea, with a 
displacement of 2800 tons, is fitted with engines of substan- 
tially the same indicated horse-power as the 164-knot armour- 
clad Collingwood, with a displacement of 9500 tons, or between 
three and four times the weight. The engines are of the 
twin-screw triple-expansion type, with cylinders of 33tin., 
47in., and 74in, respectively, and a stroke of 3ft. 3in., and 





are under the protection of the sloping armour deck. In the 
case of the Marathon, Magicienne, and Melpomene, the 
steel hulls are sheathed with wood and copper to enable 
them to remain afloat for long periods in any climate, with- 
out having their bottoms fouled, and their speed con- 
sequently reduced. This sheathing increases the displace- 
ment to 2950 tons, and the speed was, consequently, expected 
to be reduced by about ¢ of a knot, or to be 19} per hour. 
Even in view of this slight loss of speed and the additional 
first cost which such an arrangement involves, the change 
of plan is acceptable, as it gives these cruisers an additional 
advantage over ordinary vessels, enabling them to remain at 
coaling or other stations for a long period, and to be after- 


wards available for a speedy employment without the | proportion of the new cruisers now building.” 





5800-horse power had been required to attain a speed of 16-9 
knots. This power sufficed to give the Medusa a speed of 
17:6 knots, and 5000-horse power gave her a speed of 17 
knots. At lower speeds the difference was equally marked. 
For 13 knots the Medea, with a rough coating, required 
nearly 2000-horse power, as against 1600-horse power for the 
Medusa with a smooth skin. It will be understood that 
the condition of the Medea was not nearly so bad as that of 
many ships on actual service, and the figures given illustrate 
the importance of frequent docking and cleaning of the 
bottom in ships intended for high speed. They also furnish 
a strong argument in favour of the course taken by the 
Admiralty in giving wood and copper sheathing to a large 
The ram, 


necessity of entering a dock in which to have the bottom | stem, stern and rudder posts, and the brackets for supporting 
cleaned. The wood sheathing consists of two thicknesses of | the twin screws of the sheathed Medeas are all cast in solid 


teak, making together a thickness of 6in. 


The inside layer | bronze, these castings together weighing for each ship about 


is attached to the steel hull by iron bolts, and the outside | forty-five tons. 


one by bolts of gun-metal. The bottom is further covered 
with sheets of copper nailed to the teak. 

The importance of the 
conspicuously apparent by the following statement, taken 
from a paper by Mr. W. H. White, Director of Naval Con- 
struction, called ‘‘ Notes on Recent Naval Manceuvres,” and 
read before the Institute of Naval. Architects in April last. 
It is in regard to the vessels now under consideration :— 


HM.S. Medusa. 


Progressive Indicated Speed, smooth water, 
trials, horse-power. clean bottom. 
Forced draught 10,000 19°9 knots. 
Natural draught .. .. .. 6,300 18 sa 
Continuous steaming, estimated 3,500 a 
Mr. White said :—“ As another example I would refer to 


the case of H.M.S. Medusa. This class of ship, probably 
because it is the last completed, has been made the subject 
of considerable criticism, more especially on the ground that 
the intended speed has not been realised. As the designer of 


——— of non-fouling is rendered , 


For protection the vessels depend principally upon a 2in. 
steel deck, worked into the framing and extending from stem 
to stern. This deck is turtle-backed, having a declivity at 
bow and stern, and along the sides of the vessel. The top 
level of the deck, in the centre of the ship, is about a foot 
above the water-line, and the declination all round makes 
the connection of the deck with the sides of the ship at a 
point about 5ft. from the water-line. Under this deck are 
placed the propelling engines, and the machinery for working 
the ship—all the vital parts of the mechanism—as well as 
the magazines. The coal bunkers are arranged above and 
below the deck, in that part of the vessel where the engines, 
boilers, &c., are situated, so that additional protection may 
thus be secured. Whilst on this subject we may mention 
that, at the experiments with the hull of the Resistance last 
year, it was found that the filled coal bunkers absorbed more 
of the energy of high explosive shells which succeeded in 
effecting penetration, than any other form of protection 
adopted. The Medeas have a double-bottom on the 
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the vessels, I may be permitted to state that the intentions 
of the design have been realised in all respects, not merely 
as regards speed, but also draught, trim, stability, and 
structural strength. 
standing of facts. These vessels were designed to have a 
smooth water speed of 18 knots per hour with natural 
draught, when unsheathed with wood and copper, and it 


The criticism arises from a misunder- | 


| endangered. 
| double bottom when in collision with the Orion. 


was anticipated that the sheathed ships would be about a | 


quarter of a knot slower. 
trials attained 18 knots with natural draught, and the 


The unsheathed Medusa on her | 


sheathed Marathon and Melpomene exceeded 17°6 knots with | 


natural draught on their twelve hours’ trials. 
mated that with forced draught, not exceeding 2in. of water 
as air pressure, the unsheathed ships would attain 20 knots 
as @ maximum speed, and the sheathed ships about 19} knots. 


It was esti- | 
| at the door or from the top deck. 


In the first trials of the Medusa a speed of 193 knots was | ‘ , 2 : 
| steel rifled guns, on central pivot Vavasseur mountings, two 


attained, but the screws then fitted were clearly not suited 
for these higher speeds. Other screws were fitted, and with 
fewer revolutions, but the same power, the speed of 19-9 knots 
was reached. These new screws 
practically gave no better results 


17 or 18 knots, which covered all 
working speeds; it was, therefore, 
decided not to change the screws 
of the other ships. Without any 
change of screws the sheathed 
Melpomene made 19:6 knots on 
her forced draught trial. In view 
of these facts I think it will be 
admitted that the intentions of 
the designer have been practically 
fulfilled.” As to foulness of 
bottom, “the fact is generally 
admitted, but scarcely appreciated as it ought to be.” 
“The Medea was ordered to be tried late in 1888 as a typical 
vessel of this class. Orders were given that her bottom 
should be perfectly clean and fresh painted at the time of 
trial. These orders were not fully carried out, and no anti- 
fouling composition was applied. The ship was kept afloat 
for several weeks in the basin before proceeding on trial. 
These circumstances did not come to my knowledge until 
the trials were in: progress, when it became obvious that 
some causes of seriously increased resistance or waste of 
power were in operation. The trials were stopped and the 
vessel docked. Her bottom was found to be in a rough and 
dirty state, fully accounting for the unsatisfactory perform- 
ance. The sister ship Medusa was then tried under identical 
conditions of draught and trim, with engines by the same 
firm, and with screws of the same dimensions. The only 
difference was that her bottom was clean. In the Medea 


| 











| three light guns, and several machine guns. 





cellular principle for carrying water ballast. The immense 
advantage of these double bottoms has been conclusively 
proved quite recently. When the heavy shell fell to the 
bottom of the Howe, it pierced the inner skin. Had there 
not been a second skin the vessel’s safety might have been 
Similarly, the Temeraire was only saved by her 
The inte- 
rior of the hulls of these vessels is divided by bulkheads into 
ten main water-tight compartments, two of which are occu- 
pied by engines, and two others by boilers. These four 
have no doorways between the spaces, but in some of the 
other bulkheads there have been fitted doors workable either 
In addition, these main 
compartments are subdivided, especially above the protective 
deck, there being in all close on 270 water-tight spaces. 

The armament consists of six 6in.—5-ton—breech-loading 


placed forward, two aft, and one on either broadside amid- 
ships; ten 6-pounder and one 3-pounder quick-firing guns, 
Six torpedo 
tubes are fitted on board, all under cover, one forward, one 


than the preceding screws up to | aft, and two on each broadside. 


Accommodation is provided for about 300 men all told. 
There are two funnels and two masts. The cost of the 
Medusa and Medea was about £88,400 each for ships, and 
£53,300 each for machinery. The principal dimensions of 
all the five vessels of this type are as follows:—Length, 
265ft.; beam, 41ft.; draught for sheathed portion, 17-6ft.; for 
unsheathed portion, 16°6ft.; tonnage of first, 2950 tons; of 
second, 2800 tons; coal accommodation for 400 tons, suffi- 
cient for 8000 knots at 10-knot speed. 

Some slight modifications have recently been made in the 
bridges and superstructure of these ships, which were found 
to be inconvenient. One most fortunate circumstance in 
regard to them all is that the bow wave, in forming its 
curves along the sides of the vessel, just clears the sponson 
projections, which, consequently, do not impede the progress 
of the ship, as in the Severn, Mersey, and Thames. 








A New Spanyer.—Mr, Ellin, Footprint Works, Sheffield, has 
brought cut a new shifting spanner which possesses some excellent 
features. In its construction sheet steel is largely used. The 
materials are excellent, and the whole tool well put together. We 
have used the spanner with much satisfaction. 

East OF SCOTLAND ENGINEERING .AssocIaTIon.—The third 
excursion for the session of this Association took place on Saturday 
afternoon, when, by permission of the Edinburgh and District 
Water Trustees, the compensation reservoirs at Threipmuir and 
Harelaw were visited. The party drove out, and after making ar 
inspection of the works, the new portions of which are only at the 

reparatory stage, had tea served on the bank. The superinten- 
dent was thanked for his attention to the party, 








THE ENGINEER. 





JuLy 4, 1890. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





WHAT IS CAST STEEL? 

Str,—Your correspondent “ M. I. 8. I.” is of opinion that the 
question ‘‘ What is cast steel?” remains unanswered by my letter 
of the 13th ult., and this question will for ever remain unanswered 
if we attempt to confine the chemical constituents and physical 
properties of cast steel within narrow and arbitrary limits. 

When pig iron is purified and is wholly decarbonised, by pud- 
dling or by any other process, a comparatively soft malleable iron 
is obtained, known in commerce as wrought or malleable iron. 
Such malleable iron loses much of its original character and 
acquires several new and most valuable properties when alloyed 
or combined with carbon. It matters not whether such addition 
of carbon is acquired in the process of cementation with charcoal, 
or by the direct addition of carbon in the form of a carbide of iron 
to malleable iron in a molten state ; in either case the immediate 
and tangible effects produced by this combination of carbon 
with pure iron is a considerable increase in the hardness of 
the metal, its elasticity is greatly augmented, it becomes more 
sonorous, and capable of producing the sweetest musical notes. 
This alloy of carbon and iron when subjected to severe strains does 
not take a permanent set so easily as malleable iron, it also resists 
bending, torsion, and compression to a much greater degree, while 
its power to resist abrasion, and general wear and tear by friction, is 
very much ter, and, what is of still more importance, its tensile 
strength and cohesion is immensely increased, even by the addition 
of very small doses of carbon ; indeed, so small a quantity as one- 
half of one percent. of carbon added to soft malleable iron increases 
the tensile strength of the resulting alloy to the extent of some 
eight or ten tons per square inch. 

A practical and commercial proof of this important fact is 
afforded by the standing rules laid down by Lloyd’s surveyors in 
the construction and classification of iron and steel ships. All ships 
built of mild Bessemer cast steel are classed Al when constructed 
with 20 per cent. less weight of metal than is required in all other 
ships of the same class and dimensions that are built with malleable 
iron plates. Can we have a more convincing proof of vast changes 
produced by the recarbonisation of malleable iron? 

When comparatively large quantities of carbon are combined with 
malieable iron, a considerable increase in the rigidity and brittle- 
ness of the metal is the result, and such highly carburetted metal 
will harden or temper if plunged when red-hot into cold water, a 
property of great value for many purposes; but which property 
would nevertheless render nineteen-twentieths of all the steel used 
in the world wholly unfit for the purposes for which it is so 
advantageously employed. 

Your correspondent mentions the fact that ‘‘at Woolwich 
Arsenal, some years ago, wrought iron bars were melted in 
crucibles and cast into ingots—was the resulting metal cast steel 
or cast iron?” My reply is, if no carbon was added to the wrought 
iron bars, the ingots produced by their simple fusion would be cast 
malleable iron ; but if charcoal or a carbide of iron were put into 
the crucible, the carbon in either case would combine with the 
malleable iron and convert it into steel, in the manner frequently 
practised in making crucible steel from bar iron in Sheffield. This 
simple fact absolutely and truly defines what is iron and what is 
steel, viz., iron pure and simple results from the total decarbonisa- 
tion of pig iron by any process whatever, and steel results from the 
intentional and measured recarbonisation of such malleable iron, 
the quantity of carbon so added in each case being regulated by 
the quality of the steel required. 

All attempts to define what is steel and what is iron by the 
temper or hardening test must fail, because the hardening depends 
on so many conditions. Steel which will not harden if plunged 
at a certain temperature into water of the mean heat of the 
atmosphere will harden in an acid liquor icy cold, and steel which 
will not harden under these conditions may be hardened in 
mercury. Much also depends on the temperature of the steel 
before immersion; and when all these facts are considered, how 
are we to ascertain how much, or how little, the hardening process 
has actually taken place? In fact, it is alla question of degree, 
and no definite or bounding line exists whereby we can determine 
what is steel and what is not steel by the hardening test. 

If we find this great difficulty in defining what is cast steel, how 
much more difficult shall we not find the task of defining what is 
crucible steel? In Huntsman’s time, and long after it, crucible 
steel was made, of most excellent quality, by the fusion of blister 
steel produced from high-class Swedish iron bars; but when we 
find in our own time that thousands of tons of Bessemer steel 
rail ends are re-melted in crucibles, it is interesting to know what 
to call the resulting ingot. Is it veritable crucible steel? Is it 
cast steel! Or is it Bessemer steel in disguise ? 

London, July Ist. HENRY BESsEMER. 





THE CITY OF PARIS. 


Str,—It is to be hoped that the circumstances attending the 
breakdown of the City of Paris will not be suffered to drop into 
oblivion now that the Board of Trade inquiry has terminated. 
You are dissatistied with the verdict pronounced by the officials of 
the Board, yet I think that nothing else was to be expected. It 
really formed no part of the functions of the Court to ascertain 
precisely how the accident occurred. All that the Court had to 
decide was, whether the builders of the ship and her engines, the 
Inman and International Company and its servants, were or were 
not responsible for the breakdown of the engines, and whether the 
ship had been properly designed to secure the safety of passengers. 
The inquiry consequently had a limited scope. No one, indeed, 
doubted that the verdict must be satisfactory; but no attempt was 
made to invest the inquiry with a scientific character. It was not 
in any sense or way exhaustive in the direction of ascertaining 
why and how the breakdown occurred. It was generally assumed 
that the engines raced, and broke down because they raced. But 
the very questions left unsettled in Liverpool are those which 
possess a world-wide interest for engineers; and unless they are 
thoroughly thrashed out, much valuable information will have 
been lost to the world. Permit me to direct attention to certain 
facts which ought not to be put out of sight. 

The screw shaft, weighing 92 tons, was lifted at the engine-room 
end about 7in.; the precise height was marked by the vertical 
enlargement of the aperture in the after bulkhead, through which 
the screw shaft passed, All the cap bolts in the tunnel and thrust 
block were broken; so were the cap bolts, four in number, belong- 
ing to the two bearings forward and aft of the low-pressure crank, 
but the cap bolts on the remainder of the crank shaft were not 
broken, It is therefore clear that something equivalent to bending 
took place in the crank shaft. This, as you have pointed out, is 
represented very obviously by the twisting of the crank cheeks on 
the crank pin. ‘ 

Now, to account for the lifting it has been argued that when the 
engines ran away the inertia of the moving mass at the top of the 
stroke provided a resistance ; that the crank, in the effort to drag the 
mass downwards, threw an enormous upward strain on the cap 
bolts, and so broke them, Let us see what, in the first place, this 
stress could have been. The total weight of piston, piston-rod 
and crosshead, and connecting-rods was a little over 15 tons. 
Assuming the velocity to have reached 400 revolutions per minute— 
which I do not believe to have been possible—and using Mr. Arthur 
Rigg’s system, by which all the stresses are calculated as though 
the whole mass were centred at the crank pin and exerted centri- 


fugal force, we find by the well-known formula, C = ae where 
C is the centrifugal effort, « the velocity in feet per second, and W 
the weight in tons, that the maximum effort would have been 2202 


tons, That effort would, at the top of the stroke, be exerted to 





break the cap bolts; at the bottom of the stroke it would be 
exerted to force the crank shaft down into its bearings. 

Now the four cap bolts broken were each — iameter over 
the square threads. The net sectional area of the bolts was about 
15 square inches, and, at 30 tons to the inch, we have for the four 
1800 tons. This is so close to the maximum possible effort that I 
have reason to doubt that the racing of the engines could possibly 
have broken the cap bolts next to the crank, to say nothing of 
lifting one end of a shaft weighing 92 tons, and hing all the 


of their reciprocating attachments, would be intensified in a similar 
ratio at the low-pressure crank. Taking the effective area through 
the escape valves at 34,th the area of the cylinder, the velocity of 
efflux would require to be 1080ft. per second if the engine maintained 
the same speed ; but as this velocity would requirea pressure of about 
31,000 tons on the piston—a piston valve cannot be forced off the 
face to relieve the cylinder, like a slide valve—something had to 
give way. In this case I believe the piston did so and shot up 





bolts in the thrust block and tunnel. But there is the most con- 
clusive evidence supplied by the engines themselves that the shaft 
could not have been lifted out of its bearings in this way. It will 
be seen that the whole lifting effort due to the inertia of the mov- 
ing mass of piston, piston-rod, crosshead, and cx ting-rod, 
must have been exerted through the two bolts in the big end of 
the connecting-rod. But these bolts were but 54in. in diameter. 
Their joint net area was 30 square inches, and their breaking 
strength 900 tons, or about eight times the maximum calculated 
stress which would come on them when the engines were running 
at 80 revolutions per minute. Now these bolts are unbroken; 
they are quite uninjured. It is quite clear that two’ bolts up to 
900 tons could not possibly break four bolts up to 1800 tons, and 
it is also clear that they could not have withstood a stress of 
2200 tons. It is quite evident therefore that the engines never 
attained a velocity of 400 revolutions per minute, or anything near 
that. These two bolts are the weakest link in the chain, so to 
speak, and as they did not give way, it is clear that the inertia of 
the engine never could have reached 900 tons. Their uninjured 
condition proves that the engines could never have attained a 
higher speed than about 250 revolutions per minute, when the 
centrifugal effort would have reached about 850 tens. This fact 
places in a stronger light than ever the absurdity of the deduction 
that the parts were so stretched that the piston hit the cylinder 
cover. Sir Frederick Bramwell is reported to have calculated the 
effort at 800 tons for 320 revolutions per minute. In this he was 
entirely wrong; probably he had not been supplied with the 
weights in detail. The stresses would have been much greater 
on the cap bolts, but much less than 800 tons, as shown by Pro- 
fessor Greenhill in his able article in your last issue, if the thing 
calculated is the stress between the piston and the piston-rod. 
Furthermore, as the normal stress would have been about 120 tons, 
if the four cap bolts broke with 800 tons, the factor of safety was 
not large enough. In fact, Sir Frederick Bramwell’s evidence was 
very unfavourable to Messrs. Thomson, and must be rejected. 
Sir Frederick seems to have overlooked the fact that on his hypo- 
thesis, the two big end bolts must have been competent to break 
four bolts equally large, to lift a 90-ton shaft, 14 tons or so of 
crank shaft, and to break all the tunnel keep and the thrust 
block bolts. 

It appears, then, that the hypothesis that the engines broke 
down through racing is not consistent with the facts, and the 
explanation must be sought in another direction. 

This letter is so long that I fear to make it longer by suggesting 
acause. I know what splendid workmanship and material Messrs. 
Thomson use, and this is another reason why I cannot accept the 
racing theory as an explanation of the smash. I may say, however, 
that I have no doubt that racing did take place to the extent of a 
revolution or so while the low-pressure engine was tumbling to 
pieces, and that generally I agree with. you, that the first cause 
of the calamity must be sought in the engine room—the weakened 
propeller shaft breaking the instant the engine was checked by 


some obstruction in the crank pit, SUPERINTENDING ENGINEER, 
London, July Ist. 








Sir,—With reference to the article on ‘‘ Inertia Stresses as ex- 
emplified in the Engines of the City of Paris,” by Professor A. G. 
Greenhill, F.R.S., in your issue of June 27th, Professor Greenhill 
considers only the inertia of the piston itself. Let us consider the 
stress on the section of the connecting rod at the crank end. The 
weight of the reciprocating parts is 15°4 tons, viz.:—5°5 tons, 
weight of piston; 5°9 tons, weight of one connecting rod; 4 tons, 
weight of piston-rod and guide block; and assume, as in the 
article, that the revolutions have increased to 320; then if P be 
total pressure due te inertia in tons, at the end of the stroke P = 

*. ©’ where a = half stroke, and v = velocity of crank pin (see 
ge 
Cotterill’s “‘ Applied Mechanics”). Now W = 15°4, and v = 83-4ft. 
5. 055-9 
5-4 69552 _ 1330 tons; and taking the 
322 5 
piston on the upstroke, the total pressure, considering weight and 
steam pressure, will be P! = 1330 + 90 -5=1415 tons. Now the 
connecting rod diameter would be about the same as the ‘eeagetgn 
say 10in.; and its section would then be 78 square inches .*. in- 
4 
tensity of pressure or stress due to all causes = = 18: 


per second,*, P= 


1 tons. 


7 
Now if E be modulus of elasticity for steel, E = yr ne Naty oa 
square inch, say. And if .rins, be total extension of parts and J be 
length in inches, then / is the length from centre of crank pin 
brasses to end of piston-rod, when connecting-rod is vertical, say 
15ft. 


Then E i = p, where p is stress in Ib., 
that is 30,000,000 x » — 19-1 x 2240, 
15 x 12 
anil im 18-1 x 2240 x 15 x lz 
30,000,000 


x = °24326in. or jin. nearly. 
When we see that so far from the extension being inappreciable, 
it amounts to half the clearance. JOHN G. LIVERSIDGE, 
27, St. Peter’s-square, Hammer- Assis. Engineer Royal Navy. 
smith, July 2nd. 


Srr,—In view of what you rightly term the exceedingly unsatis- 
factory decision arrived at by the recent Court of Inquiry which 
has been held to investigate the cause of the breakdown of the 
starboard engine on board the City of Paris, I beg to submit a 
theory to account for the wreck of the engine after the shaft 
broke, which I was surprised to find in your report of the inquiry 
was not even referred to. Nothing is more probable than that the 
racing of the engine caused the boilers to prime, and the 
presence of water in the low-pressure cylinder will sufficiently 
account for the collapse of the machinery and destruction of the 
tunnel bearings. 

How many engineers are there who, when standing by the 
throttle in a heavy gale, have not become familiar with the 
ominous ‘‘click” in the low-pressure cylinder and peculiar dis- 
coloration of the piston-rods, which to the trained ear and eye 
indicates the presence of water drawn out of the boilers by the 
racing of the engine if he has been half a second late in shutting 
the valve. The time at which this accident occurred—between 
five and six p.m.—was also a favourable one for priming to take 
place, as it is probable that some of the fires were being cleaned at 
the moment the shaft broke. I agree that it is not at all necessary 
to postulate a speed of 320 revolutions per minute, as a very much 
lower one than this would cause a smash if a sufficient quantity of 
water got into the cylinder. Let us take half that speed, or 160 
revolutions, and assume that the piston struck water at jin. from 
bottom of stroke; neglecting the influence of the obliquity of the 
connecting-rod, the crank would be 7° 25’ from bottom centre, 
and the velocity of the piston at this point would bear the same 
proportion to its maximum velocity as the sine of the angle is to 
the length of the crank. In this case V = 20 50 129 = 
5°4ft. per second, while the mean velocity of the other two pistons 
would be more than six anda-half times this, at the same instant; con- 
sequently the effort on those pistons with the effect of the momentum 





gainst the cover, smashing it, and some of the debris falling down 
caught the crank and completed the ruin, 

I have omitted to mention the effect of the steam port openings 
due to the lead of the valves, but the amount of relief afforded by 
this would probably be insufficient to prevent the catastrophe. 

204, St. Andrew’s-road, Birmingham, J. WILLIAMS. 

June 30th. 

[It is by no means easy to see why the high-pressure and inter- 
mediate cylinders should escape if the accident was caused “4 
priming, and we do not believe there was time for priming to reac 
the engines. The steam pipes must have held ai if not all, the 
steam used during the time racing took place.—Ep, E.] 





STOKERS IN THE NAVY. 

Sir,—I trust that you will permit an officer, who has served with 
many hundreds of the firemen of the Navy, and who has had many 
scores of them under his command, to defend them from the stric- 
tures which you have been pleased to pass upon them. The term 
“firemen” is only used in the Navy in a special sense, the men 
whom you include in it being indicated by the general term 
“stokers.” You say that a ‘considerable percentage of the fire- 
men in the Navy are very little better than runners,” whom you 
call ‘‘sorry bargains,” and class below the firemen of cargo 
steamers. You then quote the very unfavourable allusion to the 
stokers of the American Navy made by the Chief of the Bureau of 
— Engineering, and say that much of it applies to the British 

Vavy. 

As amongst the members of all other classes, there is also a cer- 
tuin proportion of men of bad character and low physique amongst 
our stokers ; but, take them all in all, they are as well conducted, 
and as physically able a body of men as any that serve the Queen. 
In physique, the chief and leading stokers probably are superior to 
the pure blue jackets, The great majority of the non-petty officer 
stokers are little, if at all, infericr to the latter. In character, 
general behaviour, and efficiency, those with whom I have served 
left little to be desired. They certainly need have no cause to fear 
a comparison with any other branch of the service whatever. Even 
the newly-raised ‘‘second-class stokers” would compare not un- 
favourably with members of other branches when recently 
‘*entered,” like themselves. 

I have every reason to feel grateful to the stokers whom I have 
commanded, both petty officers and others, for their good conduct 
and efficient performance of their duty ; and it is due to them that 
I should say so, and add—on their behalf—tbat it is a misfortune 
that so excellent a journal as THE ENGINEER should open its 
columns to exaggerated disparagement of a very worthy set cf 
men. A Post-CaPTaln, 

June 28th, 





Srr,—You very naturally conclude that because the pay of a 
stoker in the Navy is £2 2s. 6d. a month, while in the Atlantic 
liners it is £4 10s., the Navy must be short of good firemen. There 
is, however, another side to the question, to which you have only 
indirectly referred. The men who go into such ships as the 
Etruria, Teutonic, or City of New York, have to work hard; the 
labour is most exhausting ; a week of it is quite enough at a time. 
Now, in the Navy firing is for the most part child’s play compared 
to what it is in the mercantile marine. But that is notall. A 
man who ships for thirty days in the Atlantic mail service knows 
that he will certainly have to do 240 hours of very hard work. 
But in the Navy a man may serve week after week and never have 
a shovel in his hand; the idleness of the life is set against the low 
pay, and so the Navy is recruited. 

The best stokers do not and cannot get into the Navy, but what 
are in her Majesty’s ships look very well at quarters. They are 
bound to be civiland obedient, and they have very limited oppor- 
tunities for getting drunk. On the whole they are rather a harm- 
less mediocre lot of men, who give captains little trouble. 

There are, however, some really first-rate firemen in the Navy, 
I should say about 10 per cent. Some of these men are perfect 
dare-devils, ready for anything; and, if properly led, invaluable 
in a fire-room in a case of emergency. Some of the stokers in the 
Calliope were of this type. Then there is, say, 10 per cent. of 
black sheep, lazy, good-for-nothing fellows; the remainder are 
neither very good nor very bad, 

The great want in the Navy just now is not more middling 
stokers, but more really first-rate men. If the Admiralty would 
pay £4 10s. a month they could have the pick of the Atlantic men, 
and the infusion of these into the Navy would be of great use. 

On the whole, I do not think we need be much dissatisfied with 
the type of men we have, but it seems a pity not to have the very 
best. I quite agree with you that the pay ought to be raised ; 
nothing else will answer as well, 

Portsmouth, July Ist. 


THE LINDE REFRIGERATING SYSTEM, 


Sir,—Replying to Mr. Denny Lane’s letter contained in your 
last issue, if I understand him rightly the assumption which he 
makes is this, that for every negative heat unit abstracted at 
least one positive heat unit, in the form of energy, must be 
employed in the abstracting process; and applying this principle 
to the experimental data referred to, he concludes that for every 
1000 heat units of steam put into the engine, by some mysterious 
means—or rather by what he terms the ‘double conversion 
process” of heat into energy and energy back into heat—750 heat 
units have been recovered in the heat abstracting or negative work 
done, and therefore no wonder he says it suggests new problems in 
the matter of the conversion of energy, &c. 

It need not, however, be absolutely necessary to use energy at 
all in abstracting heat, as it is evident this may be done by mere 
exchange of temperatures, and the latter is what takes place in a 
portion of the process in question, as will be seen from the 
following :—The ammonia, in being allowed to expand from the 
liquid state—which is under pressure—into the gaseous form, takes 
up heat—rendering it latent—first from itself, and then from the 
water or other substance which is being cooled, till it is incapable 
of receiving any more heat. Its low temperature, however, will 
not admit of the heat being conveyed away—which is necessary 
before it can be used again—into the ordinary condensing water 
available, which is, say,60 deg. Fah., and consequently the pump is 
here introduced in order to collect, as it were, the low temperature 
heat spread over in a large volume by reducing the latter and 
increasing the intensity of its heat. But if condensing water was 
available of such a temperature as would reduce the temperature of 
vapour to —50deg. Fah., no compression pump, and, consequently, 
no energy, would be expended at all, because it would liquefy of 
itself ; therefore the amount of energy required will be a variable 
quantity, depending on the temperature of the condensing water 
available, so that my statement that the heat-abstracting power of 
the apparatus does not depend upon the amount of heat put into 
the engine is quite correct, 

Again, to show that this statement is true, let us imagine that 
we had no condensing water at all, and that we compressed the 
ammonia vapour into the liquid form without any of its contained 
heat escaping. The result would be that a very large amount of 


additional energy must be expended, owing to the great pressure 
required to bring it into this condition, while the ammonia would 
have no capacity for abstracting heat on its expanding. The mis- 
take therefore which your correspondent makes is in crediting the 
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heat put into the engine with the negative work done—if I might be 
allowed to use this expression. Had he stated that it was a matter 
of fact simply, that the apparatus under the condition in which 
it worked at that particular time, 750 heat units were abstracted 
whilst 1000 heat units were put into the engine, no objection could 
have been made. It is when he suggests that new problems con- 
cerning the laws of energy presented themselves by the supposed 
fact that 75 per cent. of the total heat put into the engine had, by 
some means or another, been turned tv useful account, that I 
ventured to come to the rescue. I presume that, where certain 
details of the experiment are asked for in the closing paragraph of 
Mr. Denny Lane’s letter, that the correspondent who furnished the 
account of the tests, &c., should have been appealed to, and not 

July 2nd. We Be ee 

Sir,—I have read with much interest the letters of your corre- 
spondents, Mr. Denny Lane and ‘ W. F. R.,” on the above subject, 
and should like to point out to the former that his difficulty 
appears to arise from the fact that he regards the heat units 
abstracted as being the thermal equivalent of so many foot-pounds 
of work done. Thus, if 1000 heat units are abstracted, he thinks 
that 1000 « 772 foot-pounds of work are done, which, of course, 
is not the case, No work whatever is done in this particular part 
of the process of abstracting heat. The heat merely flows from 
the brine into the ammonia, and thence into the condensing water. 
The only work done is the compressing of the ammonia gas, which 
has to be done to raise the temperature of the heat it contains in 
order that the condensing water may take it away. Thus the 
number of heat units a given size machine will abstract for a given 
expenditure of steam depends upon the temperature of the con- 
densing water, which in this case must have been very low. 

July Ist. R. J.C. 





Sin,—Mr. Denny Lane apparently applies the r-t formula to 


T 
estimate the work done in refrigerators constructed on the Linde 
system ; and, as many others have done who trusted in that delu- 
sive formula, he has come to grief. 

He appears to be entirely ignorant furthermore of the very 
remarkable results obtained by M. Pictet, as set forth in a paper, 
‘* Nouvelles Machines Frigorifiques Basées sur ]’Emploi de Phé- 
nomentnes Physico-chemiques,” read before the Société de 
Physique et d'Histoire Naturelle de Genéve in 1885. I strongly 
advise Mr. Denny Lane, if he has not yet seen this paper, to obtain 
and read it. He will thensee that much that is commonly accepted 
concerning the behaviour of gases under compression and expan- 
sion must be regarded with doubt. It is quite possible indeed, 
with a mixed fluid such as sulphurous acid and carbonic anhydride, 
that the equivalent of much more work will be got back than was 
put in by the pump. In M. Pictet’s words, ‘ Le travail de la 
pompe est diminué de la valeur du travail physico-chemique de 
combinaison des liquid que étaient séparées dans le réfrigérant, 
et sont unis et associés dans le condenseur.” ZERO. 

Westminster, July 2nd. 


GRIST MILL TRIALS AT PLYMOUTH ROYAL SHOW. 


Sin,—Referring to the report of these trials contained in your 
issue of 27th June, in dealing with Andrew’s patent mill, you say 
that the machine apparently not being under proper control may 
possibly admit of explanation. The ee sage: is that the work- 
man in charge, not being accustomed to public trials, became 
nervous, and, as a matter of fact, did not have proper control of 
the mill. 

It must be evident to every one that the result as set forth in 
your table is not such as the patentee would have sought; and it 
must be equally evident that he would not have faced a public 
trial, or claimed to have a machine more efficient than all others, 
unless he had substantial grounds for his belief. The trials, 
to our mind, were altogether too short, a fact which you 
recognise yourselves, to obtain anything like a fair result of 
the capabilities of the respective mills, and, generally speaking, 
it became a question of racing. We observe from your report that 
there are as many as nine varieties of samples classified, showing 
what a wide divergence of ideas there exists with regard to what 
constitutes a proper sample; and the effect of the tabulated report 
is this, that in the eyes of the public a mill grinding a very coarse 
sample in three minutes has a decided preference over one grinding 
a good sample, but taking six minutes. Further, we may point 
out that in this tabulation of the trials, the horse-power taken by 
the various mills is not stated, and this is a most important con- 
sideration. We may mention that we have supplied several of the 
mills in question, which have been running continuously for eighteen 
months side by side with other mills by an eminent maker, with 
the result that Andrew’s mill does more work, and gives a better 
sample than its neighbours, with considerably less horse-power. 

We are fully satisfied that this mill offers distinct advantages 
over mills already in the market, and we are willing to allow any 
respectable firm requiring a grist mill to have one of these a 
month on trial. The trial at Plymouth has been altogether so 
unsatisfactory that we have determined to have one of Andrew’s 
mills thoroughly tested by some eminent engineer or professor, 
both for quality, quantity, and variety of samples with the horse- 
power stated, and at some future time we shall publish the 
particulars of same. We have never known these mills to choke 
or heat, as, in consequence of the manner in which the concave 
comes in contact with the barrel, there is less liability to heat, and 
if the mill had at all a tendency to choke, it would show itself with 
such stuff as linseed-meal, and this we have ground with success. 
Should you yourselves or anyone else desire to see these mills 
successfully at work, we shall be pleased to give you the oppor- 
tunity, and we feel sure that the result would be to dispel the 
impression left by your report. . 

THE AGRICULTURAL MILL CoMPaNy, 

Suffolk House, Laurence Pountney-hill, 

London, June 30th. 


Kaige notes we gave on the various samples which we observed 
only show that the mills.under the circumstances produced those 
samples, The variety does not necessarily show divergence of 
ideas; it only shows either failure of the mills to produce the 
required sample, or the want of knowledge on the part of the 
exhibitors regarding the usual requirements by a farmer using a 
grist mill.—Eb. E.] 





GAS AND PETROLEUM ENGINES. 


Sir,—I saw a notice of a book with this title in THE ENGINEER of the 
13th of last month, and obtained the book in consequence. I find 
that it is much as you described it, and that it would be use- 
ful, but it has one fault which practically destroys it, namely, 
nearly all thermal values are given in pound Centigrade units, 
Hence, coal as a fuel is stated to have a heat value of 7500 units, 
carbon 8000, and so on; the whole book, tables and all, being 
spoiled by this mongrel unit of English pounds multiplied by 
degrees Centigrade. The author seems to me to be open to the 
charge of misleading, for he tells us that ‘‘a unit of heat is the 
amount of heat required to raise the temperature of 1 1b. of water 
from 0 deg. C. to 1 deg. C.” He adds that this is called the 
‘pound degree Centigrade thermal unit” and also that ‘many 
British engineers, following Rankine, still use the Fahrenheit 
thermometer and take as the thermal unit the amount of heat 
necessary to raise 1lb. of water 1 deg. Fah.” Many British 
engineers indeed! why all the engineers do. The schoolmasters 
may be using this mongrel unit instead of the British unit, but not the 
men who do the work. Now, Sir, the reason I have troubled you 
with this letter is this, and I beg your pardon if you think it 
savours of something akin to impudence. I think your reviewer 
did not do his duty when he wrote of this book. I have, and per- 
haps others have, bought this precious volume, and to use it 1 have 
to convert almost all the heat values given into British units before 





I can use them in comparison with others. The book is one of the 
strongest incentives to adjectival immorality that I have ever come 
across, and your reviewer should have saved those interested in 
the subjects of this book from this source of vexation. 

London, July 1st. G. OSBORNE. 


{If Mr. Osborne will read the review he condemns he will see 


that the point he mentions was referred to, and the book was said 
to be marred by it.—Ep. E.] 





BALANCED SLIDE VALVE. 

Sir,—I herewith send you a tracing of a balanced slide valve for 
the high and intermediate-pressure cylinders of compound engines. 
Steam enters the inside of the valve and exhausts into the chest, 
the reverse of the ordinary case. The area exposed to high- 
pressure steam is to the area of the back in almost the inverse 
ratio of the pressures acting on them, a slight excess of area being 
allowed on the back to keep the valve on its face. Other 
advantages in addition to reducing friction are, that it would act 
as an automatic starting valve, steam escaping beneath the valve 
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until the receiver pressure was sufficient to seep it to the face. 
One steam chest would serve for two valves, in marine engines 
utilising the usually excessive space between high and intermediate 
cylinders. It would be quite as simple, and perhaps better, to 
have one inlet port, instead of two, as in the sketch. Special care 
would probably have to be taken to insure the valve being always 
on or very near the face, either by guides, springs, or placing it in 
an inverted horizontal position. JoHN H. Barker. 
Durham College of Science, Newcastle-upon-Tyne, June 17th. 


TALL CHIMNEY CONSTRUCTION. 


Sir,—In a recent issue of THE ENGINEER, there was published a 
letter on ‘Tall Chimney Construction,” with special reference to 
cast iron tops. I have the pleasure to enclose a photograph, just 
taken, of the chimney at Messrs. W. G. and J. Strutt’s mills, 
Belper, which may be of interest. The camera was placed on 
the top of a six-storey building, and about 120 yards west of the 
chimney. 

The first brick of the foundation was laid September 5th, 1854, 
21ft. below the surface of the ground. Being near the river Der- 
went, great difficulty was experienced in getting a good founda- 
tion, 26ft. in diameter. The work proceeded as fast as it was pos- 
sible to lay the bricks, and on November 25th the chimney was 
completed. The underside of the lowest casting seen is 163ft. Gin. 
above ground ; first casting is lft. 2in.; panelled brickwork, first 
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to second casting, 14ft.; second casting is 1ft.; brickwork between 
second and third casting, 3ft. 6in.; top castings, including pipe, 
8ft. Gin. ; total height above ground, 191ft. 8in. 1 am sorry not to 
be able to give detail of the weights of the castings, but from the 
books it appears that castings weighing 8 tons 19 ewt. were used, 
and over 1 ton of other ironwork, but whether cast or wrought does 
not appear. é 

I may say that from 1854 to now the chimney has not cost a penny 
in repairs, and the whole work looks as well to-day as when finished. 
Certainly the boilers are not used continuously, but perhaps that 
is worse than constant and uniform heat. 

Belper, June 11th, JoHN Hunter, A.M.1.C.E. 





SIGHT-FEED LUBRICATORS. 


Sir,~—Your correspondent ‘‘D, J.” seems to have a bad expe- 
rience amongst sight-feed lubricators; but the key to his troubles 
will be found at outset—they cost a good deal of money. What 
will it cost? is often the test question, rather than the quality of 
workmanship and suitability of construction. Our friend, how- 
ever, seems to forget that there are other places beside 
Birmingham; and if he could extend his observations as far 
north as Glasgow, we could then show him visible supply lubri- 
cators, specially constructed for 180 1b. to 2001Ib. pressure, fitted 
extensively to marine engines and giving every satisfaction, and 
working for years without costing a penny of expense. The 
fitting up of these lubricators by engineers is often done in a very 
careless way. They are placed in bad positions, and the pipes so 
laid that the oil would require to descend through a column of 
water. How is it possible that satisfactory results could be 
obtained? These impermeators—or lubricators—fitted with solid- 
drawn copper pipes, ground couplings, and body of one casting, 
will stand 3001b. steam pressure. BRONZE, 

Glasgow, June 25th. 





Sir,—My * ier” is just the same as that of your corre- 
spondent ‘D. J.” I have tried three different makes by different 
firms with 1501b. pressure, and have sent the lot to the scrap heap. 
They failed all over. The cocks would not keep tight. How could 
they, seeing their small size and the softness of them. The steam 
blew, after a few days, through the brazed joints; and even while 
they were at work they were more plague than profit. So I went 
back again to my old Ramsbottom impermeator, which never gives 
any trouble; and I will have nothing more to do with sight-feed 
lubricators. 

I have no fault to find with the principle, but the making of 





them seems to have fallen into the hands of men who have no 
notion of the difference between steam at 50lb. and 1501b. To 
them it is all a question of pressure, but it is a great deal more, 
and the sooner they find this out the better for their trade. One 
of the worst that I tried was made specially heavy to stand high 
pressure, and it is a fact that the steam and oil and water came 
through the brass in a species of lather. I broke the thing up, 
and found the casting of such poor porous brass that the wonder is 
it held together. First-rate Birmingham making, too! I am told 
there have been really good sight-feed lubricators in the market, 
but that was long ago; competition and cutting prices have ruined 
them. Let your correspondent go in for the Ramsbottom imper- 
meator, for which there is no patent, and he will have no cause to 
grumble. GREASE Sport. 
Portsmouth, July 2nd. 





Sir,—Replying to “D, J.,” whose letter appears in your issue 
of June 20th, we beg to say we make sight-feed lubricators of the 
best class a specialty, and that we could supply a lubricator that 
would be satisfactory under a steam pressure of 180]b. We have 
carefully designed our lubricators of various types to suit the high 
pressures of steam now used, and the material and workmanship 
will be found of the best. We employ no brazed joints or running 
collars, which your correspondent has found a source of trouble, | 
and may add that all parts are accurately machined to Whitworth 
standard, though we are in Birmingham. GUN-METAL. 

July 2nd. ; 





THE STRENGTH OF SHIPS’ SIDES. 

Sir,—Suppose a steamer has—5 x 4 x ,4,—five frames spaced 
24in. centres and her shell plates are ;% thick. I wish to know 
what speed another vessel striking this shell plate at right angles 
would require to fracture it. For instance, in the Lepanto-Edam 
case the experts say, ‘‘ Assuming that the resisting metal possesses 
a thickness of half an inch (4) and as high a shearing or lateral 
strength per square inch of section as to enable it to resist a force 
of 3000 Ib. moving at the rate of lft. per second”—i.e., 3000 foot- 
pounds. Here there is nothing said about the surface impinged on ; 
but I believe it was assumod that the Lepanto’s stem—which was 
3in. thick—came in contact with a convex plate of the Edam, so 
that 3in. by 12in. was assumed as the portion of stem to cause 
fracture. Here-it appears to be assumed that an iron plate 
capable of resisting a shearing strain of about 40,000 lb. per square 
inch of section would be fractured by 3000 lb.—or less than a 
sixteenth of the dead weight shearing strain—moving at the rate 
of lft. per second. It is assumed that the vessel struck in the side 
is immovable. 

If not troubling you too much, I would simply ask, do you 
consider that 3000 lb. per square inch of section-—single section— 
moving at the rate of lft. per second is as much as ordinary ship 
iron would stand under the fixed conditions given above? Or the 
name of a good work on the strength of iron or steel would be 
equally acceptable. IR. O 

Cleveland, 0., June 11th. St re 

[The problem set by our correspondent cannot be solved by a 
mathematical investigation. The question is an experimental one, 
and there would doubtless be a different result for each experi- 
ment. The least difference in direction of blow, form of surfaces 
in contact, or quality of material, would produce a considerable 
difference in the effects of collision. We are not possessed of any 
experimental data on the subject, nor do we know where such data 
are to be obtained. Probably the best book upon the subject of 
strength of materialsis ‘‘ Rankine’s Applied Mechanics,” published by 
Chas. Griffin and Co.; but nowhere in his book does Rankine discuss 
the resistance to penetration which is offered by metallic plates. It 
is about as reasonable to expect that calculation will determine the 
nature and extent of the damage due to collision between two 
vessels as it would be to expect to predict where a sheet of paper 
will tear when pulled asunder, or how a stone will break which is 
thrown against another stone.—Eb. E.] 





THE PURIFICATION OF SEWAGE, 

Sir,—In the article on “The Purification of Sewage,” which 
appeared in your issue of the 20th ult., you refer to the use of 
Polarite, the filtering material introduced by the International 
Water and Sewage PurificationCompany. You say :—‘‘ A certain 
amount of mystery is maintained concerning this thing. It 
appears, however, to be nothing more or less than an oxide of iron 
found in a spongy condition.” So far from any mystery being 
maintained about the nature of Polarite, the pamphlet issued by 
the company—copy enclosed herewith—fully describes the nature 
of this material, and on page 9 you will find, in the report on the 
process by Sir Henry Roscoe, the following remarks on Poiarite, 
together with the analysis of its constituents :— 

“‘The porous nature of the oxide which is used in the filter, its 
complete insolubility, and its freedom from rusting, constitute, in 
my opinion, its claim to be considered a valuable filtering material. 
A sample of this filtering material, taken at Acton, gives the 
following results on analysis :— 


Analysis of Polarite. 





Magnetic oxide of iron .. “ 53°85 
Mae’ Ga ae Se Sey er es ke en ae oe SEE 
Lime .. 2°01 
Alumina 5°68 
| ae ae ee ee 7°55 
Carbonaceous matters and moisture 5°41 

100-00 


The material called ferozone, used for mixing with the sewage, 
contains mainly sulphate and magnetic oxide of iron. About 
8 grains of ferozone per gallon of sewage is added during the flow 
into the precipitating tank, and after from one to three hours’ sub- 
sidence the liquid is drawn off. The sludge remaining is run into 
a well, whence it is pumped into a press, and the pressed cakes 
dried in a current of hot air from a coke fire. The sludge thus 
dried is not liable to offensive decomposition. I have come to the 
conclusion that the precipitation process alone is not capable of 
producing a bright, clear effluent, nor complete deodorisation. 
This is especially the case where the sewage is strong or is under- 
going incipient putrefaction. Hence filtration is necessary for 
obtaining a satisfactory effluent.” 

With regard to the Polarite being an oxide of iron found in a 
spongy condition, this is not correct, as the argillaceous ironstone, 
which is the basis of Polarite, has to go through a patented process 
before it is fit for use as a filtering material. When obtained from 
the company’s mines in South Wales, the material is in a hard, non- 
absorbent, non-porous condition, and its peculiar properties are 
entirely due to the mode in which it is treated. 

I shall be obliged if you will kindly insert this in your next 
issue, as I am afraid that otherwise there may be some misconcep- 
tion caused by your article, 

CHARLES H. BELOE, M. Inst. C.E, 

13, Harrington-street, Liverpool, July 1st. 





Sir,—Any one interested in this problem may see a case where, 
on a small scale, the irrigation system is working at Crieff, Perth- 
shire, N.B, This small town has an enormous water supply from a 
lake; there is some 550,000 gallons per day. As proprietor of part 
of the town, I found a great difficulty in knowing what to do with 
such a flood of weak sewage. I adopted the plan of working it 
over some sixty acres of land, and shifting the sewage from 
field to field. The land is all free soil and tile drained. I find, 
after all, that this sewage is much easier managed than thick stuff, 
as it runs easily in surface drains of 1 in 200, and needs little 
attention. The surface drains need looking to every day as all 
sorts of rubbish—rags, old hats, tin pots, tea pots, coffee pots, dead 
rats, cats, hens, hares, and bottles—are carried down. I tind it 
essential to shift the sewage frequently. My opinion is of no great 
value, but the operation can be seen any day. 


Dollene, Crieff, July 1st. A. G. MurRay. 
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EAST MILLS, COLCHESTER. 


WE illustrate this week a modern flour mill of probably 
the most perfect type, although of moderate dimensions, | 
which embodies a history of flour milling within its walls. 
This mill is, and has been for many years, the property of | 
Messrs. Marriage, through whose courtesy we are enabled to | 
describe it. : 

The mill is of great antiquity; at all events, on the same 
site archeologists tell us that in the time of William the 
Conqueror a mill stood, the property of a lady named Leo- | 
fleda. Subsequently it was used by the Flemings as a “ bay” 
mill, “ bay” being the name for a species of woollen cloth, 
whence is derived the modern word “ baize.” But when 
that branch of trade declined in Colchester it reverted to its 
original duties as a flour mill. It stands on the Colne, at 
the foot of East Hill. The original motive power was a breast 
wheel; that was subsequently supplemented by a turbine, and 
at present the machinery is driven by a breast wheel, a turbine, 
and a compound beam engine, while a new tandem horizontal 
compound has been recently added—taking the place of an | 
old oscillating engine, worn out. 

Mr. Edward Marriage began many years ago to alter 
the East Mills, and he appears never to have missed a chance 
of introducing improvements. Mr. Marriage was the first to 
adopt the system of sifting flour through silk in the 





the hoist, which is at the end of a new granary 100ft. long 
}and 50ft. wide, of which Mr. Goodey was the architect. | 


The corn is taken right up to the very top storey by 
the usual system of sack hoist. The roof is ventilated 
by Major Bales’ self-acting louvres, concerning which we 
shall have more to say. The grain is discharged into 
a hopper, and descends from thence through various 


| cleansing machines, which take out the dirt which abounds 


in foreign wheat. Thus, cigarette ends may be picked 
by the dozen out of the refuse. These ends are dropped into 
the wheat by the men loading the ships. Besides what may 
be termed rubbish, the wheat also contains a great deal of dust, 
which is literally beaten out of it in a species of revolving 
screen. The dust possesses some small value as a manure; 
but it appears to contain ergot, and great care must be 
used to prevent cattle from eating it. The dust is conse- 
quently burned, and the ashes spread on the land. The now 
clean corn finds its way to an elevator, which lifts it to the 


| attics once more and discharges it on to an endless belt 


running at about 570ft. per minute. The belt runs down the 
centre of a little railway, which supports a small carriage 
known as a “ throw-off.” The belt at this point drops from 
under the corn, which is projected into a shoot, which can 
be turned to the right hand or left, and serves to convey the 
grain into twelve large bins in which it is stored. 

The millstone mill does not present any special features. 





































































| up and down by cam gear, and with it the sack, so that the 


flour is well packed into the sack. 

The product of the break mills is carried up to the second 
floor, which is devoted to the purifying machinery, consistin 
of four double “ Reform” purifiers, two of which are fitte 
with the travelling filtering cloth and two without, two sieves 
for the germ and the sixth reduction, and a semolina grading 
sieve. On this floor also is an automatic machine and two 
“Cyclone” dust collectors to receive the dust-laden air from 
the two ‘‘ Reform”’ purifiers that are not fitted with the self- 
cleaning arrangement. 

On the third or top floor are the remainder of the dressing 
machines, including ten centrifugals for the ten reductions; 
a break meal reel six sheets in length; two break meal cen- 
trifugals, a centrifugal for re-dressing the first break meal, 
the fourth break scalping centrifugal, fifth break scalping 
centrifugal, a centrifugal for re-dressing the fifth break meal, 
and two double rotary scalpers in one frame for scalping the 
first, second, third, and fourth breaks. On this floor also 
are the twenty-six elevator heads, each elevator being driven 
‘by a separate belt from a line of shafting. One of these 
elevators is used to deliver the grain, as it reaches the mill 
from the cleaning department, into one of two bins, which, 
when filled, represent as much raw material as the mill can 
fairly treat in the course of twenty-four hours. From the 
bin the wheat can be removed by the mere displacement of a 
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MESSRS. WOODHOUSE AND MITCHELL'S CORLISS GEAR, EAST MILLS. 


Eastern Counties; and he spared neither trouble nor expense 
in the selection of the best French burr stones. The East 


It has been maintained, as we have said, in a high state of 
efficiency, and is kept fully employed. Much the same may 


Mills had been brought to a high state of efficiency in 1875. | 
Owing to the imposition of a tax on millstones in Italy, | operation for some years. 
attempts were made to supersede them with rollers, and the; The new Simon mill has only been in operation a few 
success achieved with porcelain rollers was so great that the | months, and is in all respects to be regarded as the latest 
whole process of manufacturing flour has been revolutionised. | development of roller milling. The base, or lowest floor, 
In 1877 Mr. Wilson Marriage went to Hungary to see what | contains the elevator bins, and aspirators for removing the 
was being done there in the production of fine wheat flour, | last atom of dust and dirt from the wheat. On the first 
and soon after a roller mill plant was put up in the East | floor are ten sets of four-roller break mills. The wheat is 
Mills by Mr. Harrison Carter. This mill is still at work, and | reduced on the system of five breaks by three double roller 
can turn out six sacks, or 15 cwt., of finished flour per hour. | mills. The first and second breaks are effected in a double 
The millstone mill, however, is retained, because millstone | mill, fitted with four grooved chilled iron rolls, 40in. by 10in., 
flour possesses certain properties which are highly valued by the work of each pair being kept separate. The third and 
many persons. Millstone flour retains the ground-up germ | fourth breaks are performed in a roller mill, fitted with grooved 
of the wheat, which is sweet, containing, as it does, much chilled iron rolls, 40in. by 10in., and the fifth break is effected 
glucose. The germ, however, imparts a slightly yellow tinge | in a double roller mill, fitted with grooved chilled iron rolls, 
to the flour, and in the roller mill the germ is got out of the | 24in. by 10in. The reduction of the semolina, middlings, &c., 
fiour and sold separately, being used in the manufacture of | is performed by seven double roller mills in ten reductions. 
various “ foods,” &c., and the resulting flour is pure white ; | The first, third, and fourth reductions are done by three mills 
but, as we have explained, the sweetness is absent. | fitted with four smooth chilled iron rolls, 30in. by 10in., each 
As was to be expected, the flour made at the East Mills | reduction taking a whole set of four rolls. The second reduc- 
augmented in popularity, and Messrs. Marriage found it neces- | tion is effected in a mill with rolls 24in. by 10in. The 
sary to augment their power of production; and to this end | fifth and sixth reductions are performed in a mill with two 
the premises have been enlarged, and a new set of roller | pairs of smooth iron rolls 30in. by 10in. The remaining four 
plant put in, so that the East Mills now contain the millstone | reductions—the seventh and tenth, and the eighth and ninth 
mill, the Carter roller mill, and the new Simon mill. The | —are accomplished in two roller mills 24in. by 10in. On this 
total manufacturing capacity is now about 2800 sacks per | floor are ingenious automatic sack packers. The sack to be 
week. | filled is secured under a vertical pipe, down which the flour 
It will be seen from our engraving that barges coming up | descends. The sack mouth encompasses the pipe, and is hung 
the river from Wyvenhoe and Brightlingsea, can lie under ' on hooks, which connect it toa frame. This frame is jumped 


be said of the Carter mill, which has been in satisfactory 





slide, and is conveyed by a spout to the ground floor. On the 
ground floor the wheat is treated by the aspirator already 
mentioned, in which it receives its final cleaning. This 
machine is provided with a trunk, by means of which the 
particles of dirt loosened from the kernels are blowa into the 
river Colne. Thecleaned grain is then elevated to a Reuther 
and Reisert automatic weighing machine, fitted with an 
index register. On passing through that apparatus it is 
taken to the grinding floor for treatment on the break rolls. 
The product pasa each break is elevated to the top floor and 
scalped, effectually separating any flour from the product, 
which then finds its way back to the roller floor to be fed 
into the different breaks until this process has been repeated 
with the five breaks; the bran obtained during the breaking 
process is duly sacked, while the semolina and middlings are 
elevated to the purifier floor, where the “ fluff” is taken away 
and passed into the Cyclone dust collectors. The purified 
middlings are treated by smooth rollers, the products of 
which are dressed in cylindrical reels; the tailings from these 
machines are reground until the flouring process has been 
completed. ; 

The motive power consists, as we have said, of a water- 
wheel, a turbine, and two engines. The engines stand in the 
house which faces the reader as he looks at page 10. The 
beam engine is a nominal 60-horse power compound, of the 
Easton and Amos type, working at about 601b. The new 
tandem compound is by Messrs. Woodhouse and Mitchell, of 
Brighouse. We give above an illustration of the valve gear 
of this engine, which has some novel features patented by 
the makers. It will be understood that these engines run 
from Monday morning to Saturday night without stopping. 
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Mr. Marriage speaks in very high terms of the tandem engine. 

On a stud in front of the cylinder oscillate two wrist plates 
independent of each other. The back wrist plate is worked 
by means of a coupling rod from the tail end of the low- 
pressure valve spindle, and moves in turn the exhaust valves 
by two short links. The one in front, which works the steam 
valves, is actuated by a special excentric, the rod of which 
passes in front of the low-pressure valve-box. Two links 
connect this wrist plate with the discs on the steam valve 
spindles, and im an oscillating motion to them. These 
discs are central with the spindles, but not connected to 
them, as they run loose on bushes fixed in the brackets 
which steady the spindle ends. On the back of each disc is 
screwed @ pin on which a pawl is mounted. The head of 
each pawl is provided with a steel bit, which engages with a 
similar steel bit on a hollow disc keyed on the valve spindle. 
This hollow dise is connected with the air buffer by means 
of a short link. When the steel bits on the pawl and hollow 
disc are in contact the motion of the excentric will open the 
valve; as soon as the contact is broken the action of the 
spring in the air buffer will close it. This disengaging is 
effected by the tail end of ee being held back by the 
trippers, which are connec to the governor, and the 
variable position of which regulates the point of cut-off, 
which has a range variable from ‘0 to ‘7. The governor used 
is Dr. Proell’s new spring governor, of which Messrs. Wood- 
house and Mitchell are licensees. ; 

The mill is lit up by electricity. The motive power is 
supplied by a horizontal girder engine by Messrs. Davey, 
Paxman and Co. This engine drives the principal elevator 
during the daytime when es are being unloaded, and at 
night a Crompton 120-light dynamo. Steam is supplied to 
all the engines by two large steel double-flued boilers, a 
Green’s economiser, with ninety-six pipes, being used to heat 
the feed-water. 

The milling details are admirably managed by Mr. Winkle, 
to whom we are indebted for much information. 

We have not thought it necessary to publish a flow sheet, 
although Messrs. Marriage courteously placed one at our dis- 
posal, nor any details of machinery the construction of 
which has already been fully descri in our pages. There 
are meng mills in England much larger than that we have 
described, but there are few more interesting, because we 
have here under one roof almost all the systems of milling 
in use, all carried out as perfectly as possible; and it is, 
perhaps, not saying too much if we add that Messrs. 
Marriage supply every conceivable class of flour and meal 
that can be used in the production of food. While so much 
enterprise is displayed by English millers we can afford to 
regard the action of American millers without much 
apprehension. 








ELECTRIC WELDING. 
By C. J. H. Woopsury, Boston, Mass, 


IN our last impression we published Mr. Woodbury’s paper. We 
now give the discussion which followed its reading :— 

Mr. William Kent: Please explain how a ring or hoop can be 
electrically welded from a bar or strip of metal. What prevents 
the current going around the ring through the solid metal, rather 
than across the joined ends ? 

Mr. Woodbury: The resistance of a ersely as 
the length, other things being equal. In welding a ring by this 
process, a bar is bent to the form of a circle or r closed curve, 
the clamps holding the bar near to its juncture, and the distance 
between the clamps will be as smal] as practicable; for example, it 
may be one-twentieth of the circumference of the circle. The 
disregarding the Lape os conditions of conductivity, at the wel 
during the process of welding ninetven-twentieths of the electricity 
will pass from one side to the other through the point of juncture, 
and only one-twentieth of it will go around the longer side. As I 
stated in the course of the paper, the heating effect is proportional 
to the square of the current and other conditions, and therefore 
the union between the joined ends of the rod will heated to a 
welding point, while the rest of the loop will not be appreciably 
warmed. I have in my hand a small ring, Sin. in diameter, welded 
by electricity, and a number of them of various sizes are among 
the examples of welding shown. It is in practical use for much 
larger work of this nature, such as spinning rings and carriage 
tires being joined by this process, 

Mr. Oberlin Smith: I visited the laboratory of the Thomson 
Welding Company a few weeks ago, and staying there and working 
over their machines for an hour or two I saw several ve 
interesting experiments tried. Among others which I tried myself 
was the welding or soldering together of two pieces of ordinary 
tin-plate, each plate perhaps the size of half-a-dollar. It is really 
welding, of course; but the metal has to be brought to a heat due 
only to the melting temperature of tin, rather than iron, because 
it is the tin surfaces that are melted together rather than the iron 
beneath. Thus we may call it either soldering or welding, 
although there was no artificial solder used—nothing but the 
ordinary coating of the tin-plate. It seemed to unite perfectly 
and make an excellent flat joint. The whole surface was pressed 

ther, or sweated ther, as the term is with tinmen. The 
field in which I was wo ing was the soldering of certain articles 
together, if possible, by electricity, which now are soldered by 
heat and pressure. ey are laid together with a little hot 
soldering iron put on the top of the two pieces of tin-plate and 
then pressure is put upon them, until the heat has melted the 
solder sufficiently—until the pieces are fastened togeth 
soldered by the tin coating that is on them. I thirk that pro- 
bably the electric welding may be a perfect substitute for this 
process—saving the trouble and non-uniform results due to put- 
ting the variably heated blocks of hot iron on to supply the heat. 
I saw another very interesting thing where a piece of steel about 
lin. thick was put between the copper clamps constituting the 

les of the machine, which were, ? think, Thin, in diamet 
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has been explained, and is a poorer conductor, so we have two 
reasons for its conducting less current at that point—its being 
warm, and its not being in perfect contact. After a while, as the 
union spreads outward, the conduction becomes better by reason 
of more cross-section. In practice, they make the pieces to be 
welded convex, so that they touch at the centre first. This presses 
and squeezes out the melted flux and all the oxides and other 
impurities that there are in the joint. As the bars are pushed 
together by pressure the metal yields a little and the impurities 
are squeezed out and dropped down, and finally all the surfaces 
to the outside are welded. By that means they know there is a 
perfect joint. Otherwise, if the joint were welded on the outside 
first the metal would contain the impurities penned up in the 
middle, and there would be an imperfect weld. But, speaking 
further about the amount of current going around a ring, when we 
commence there is the bad conduction due to the joint, and after 
it begins to heat that due to the hot metal; then, as it begins to 
weld in the middle, the conduction becomes better, and finally 
this extends clear to the outside; Then we have the condition of 
the metal being all one piece but hot, and even then, and until the 
thing is perfectly cold, the conduction is not as good there as else- 
where. Therefore it seems to me—the distance between the poles 


the blacksmith. Here the cross section is somewhat enlarged, and 
that has not been considered a defect in chains ; on the contrary, 
it has a tendency to prevent a chain from kinking. In some of 
the special forms of this welding apparatus there are a pair of 
swages that strike a blow on the metal as soon as the weld is 
effected, for the purpose of reducing both surfaces toa uniform 
size, as, for example, in the joining of certain classes of work, the 
operator, by placing his foot upon a treadle, strikes a blow upon 
the weld and reduces it toa uniform section. Piecescan be welded 
with a burr so small as to be unnoticeable for most work ; and by 
shaping the ends to a proper convexity, the weld can be left of 
size uniform with the remainder of the bar. There is an addition 
to the process of chain manufacture to which I have not alluded, 
because it has not yet been developed to a commercial basis, and 
that is the method of making an electric welded chain by machi- 
nery ing the rods into the machine where they are cut, bent, 
and joined, then welding the chain in a thorough manner, and 
passing it out at the other end of the device. There have been 
numerous other processes of manufacture where electric welding is 
to be used in connection with special or automatic machinery in 
methods which weuld never have been thought of in the applica- 
tion of the ordinary process of welding where any use of heat in a 





being, say, one-twentieth of the whole cir fi that more 
than one-twentieth of the current would go around the other way. 
I do not know what proportion. It evidently depends upon the 
relative conductibility of the metal when hot and cold. If I am 
not right I should like to be corrected by Mr. bap rep 2 

The Chairman: Mr. Pope was asked to discuss the subject. 

Mr. Ralph W. Pope: Some of the points which I wished to 
discuss have already been touched upon; for instance, the weld- 
ing of a ring, and the shape of the abutting ends. But there 

ve been various questions and surmises as to the practicability 
of the electric welding process, One practical mechanic of 
national reputation, and familiar with electrical work, has stated 
that he thought the metal liable to be burned. I wish to say in 
reply to this criticism, that we should not confound this process 
in any respect with the electric arc, as seen in the arc light, which, 
as we all know, will fuse any metal. The conditions are entirely 
different, the current used in welding being of very low tension. 
The question asked in regard to the ring was a very natural one 
to put rding this process. Suffice it to say that such work is 
actually done, and we have samples of it here to-night. I notice, 
however, in these samples that the links of the chains as ordi- 
narily made have two joints. I wish to inquire of Mr. Woodbury 
in regard to the burr—whether it can te reduced in the manipu- 
lation, so as to bring the weld down to a size uniform with that 
of the bars joined. This process, as you know, has been brought 
out in the electrical field. It has been touched upon by various 
electrical societies, and has been discussed in the electrical journals, 
but it properly belongs to the d of the mechanical engineer. 
The process was invented, and has been developed by one of the 
brightest electrical men in the field to-day, who I am sure would 
not have induced the investment of capital for the building of ex- 
pensive machinery unless he was certain that there was something 
init. In to the burning of the metal, if 1 may be permitted, 
I will read a letter from Professor Dolbear, which is quite interest- 
ing, and is supported by the tests which have been made later. 
This letter was in reply to an inquiry from the editor of the Engi- 
neering and Building Record, who had seen a statement that a 
certain European process of welding had burned the metal. He 
referred this paragraph to Professor Dolbear, who replied as 


follows :— 
‘College Hill, Mass., Feb. 5th, 1888. 

‘* Sir,—I have made nearly a hundred tests of the tensile strength 
of electrically-welded bars of iron, steel, and other metals. The 
results were of such a character that I can state positively that 
with Thomson’s welding process it is possible to weld both wrought 
iron and steel so that the weld is as strong as the same cross-section 
in another part of the bar ; that the appearance of the fracture is 
fibrous for iron, and generally granular for steel, the strength of 
this granular steel being on some samples as high as 125,000 lb. 
per square inch ; that the process is such that the welding is homo- 
g from ity. I had a number of bars welded by an 
expert blacksmith, and. a number of similar ones by the electrical 

rocess, for pac Ag tre with the result that the electrically-welded 

were much stronger than those welded by the ordinary 

rocess, The bars were of various sizes, up to l4in. for iron, and 
bin. octagon, steel. ** A, M, DOLBEAR.” 


There is, perhaps, but one direct use to which this process is 
applicable for electrical work, that is for the making of joints in 
conductors. One of the weak points in electrical construction is 
the joint. Joints in the copper wire are twisted, and sometimes 
soldered, the work being very often poorly done, and, as Mr. 
Woodbury will tell you, tions of that character are liable to 
cause fire and give a bad reputation to the electrical business ; 
and L.might say right here, that although electricity is considered 
a mystery, we really understand its laws, and what it will do, and 
how it will do it, although we know not exactly what it is; con- 
sequently if everything is done well, if lines are properly con- 
structed and the wires are properly insulated, there will be very 
little of this trouble that you hear about, which comes from the 
cheap construction and the poor methods that are generally in 
use when an industry of the kind is first being developed. 

Mr. Oberlin Smith: I think that to anyone who knew anything 
about ordinary bee a probably, that critic who 
spoke about burning up steel might not have done—there would 
have been no fear of steel being burned by this , ocamge any more 
than in a blacksmith’s fire, and not as much. ere is nothing 
mysterious about the action of the electricity on the metal. It 
simply heats it. That heat is under perfect control. There are 
no impurities coming up out of the fire—sulphur, smoke and other 
stuff—to damage the steel ; no danger of the fire getting ahead of 
you; no danger of heating the bottom of the bar while the top 
remains cool. Of course, we have to heat steel up to a certain 
definite degree to weld it at all—that is, barely up to its melting 
point at the surfaces to be united. Now as this process heats it 
more uniformly, neatly, under much better control, and witha 
great deal more cleanliness than any possible blacksmith’s fire can 
do it, there cannot possibly be as much danger of burning steel by 
it as there is inthat case. It can be protected by flux, and in other 
ways, if necessary. All that there is to do to it is to bring it up 














e part between the clamps bay 4 in the path of the current 
was brought up to a bright red, the colour spreading out very 
little further than the edge of the copper pole, but extendi 
clear through, the other adjacent parts remaining perfectly blac 
for several seconds. Such isolation of the heat is certainly very 
wonderful, and may be very useful in other processes than welding. 
I was also interested in this ring business, and I saw pieces bent 
up and welded together without the current trying to run away. 
Prof. Thomson, in explaining this, of course mentioned the prin- 
ciple that has just been explained, namely, that most of the heat 
went through between the poles at the joint, because the distance 
was so much shorter. But I want to criticise Mr. Woodbury’s 
statement, ag ot the amount of current going around the 
other way will in inverse proportion to the current goi 
through the weld according tg the distance. Of course, that Seal 
be the case—the cross-section being uniform—if at the weld the 
conduction was perfect—if it was as good there as it is the rest of 
the way around. Then the amount of current going around ‘and 
across would be exactly in inverse proportion to the distances 
across the weld and around the other way. But when you 
commence to weld, the joint is not nearly so good a cond * 





barely to the melting point, and press it together. It is there- 
fore impossible that the objection in question should have any 
force. 

Mr. Woodbury: My reply to the interrogatory relative to the 
electric welding of a ring was very naturally a general answer to a 
general question. The resistance of the a in the first place 
varies with each stage of the process, according to the form and the 
temperature, and as the mechanical contact of the softened metal 
becomes more perfect, and as the Seopereners becomes greater, and 
finally as the cross section becomes larger, we bring in conditions 
which modify the electrical conductivity between the ends of the 
articles being welded, It is natural that such questions should be 

ed in regard to welding a ring, because the process uses 
electricity of greater current than ever before produced, and the 
results are without precedent. One of the old stories among the 
members of the Boston Bar is that in a litigation over the construc- 
tion of certain wheels, Daniel Webster was counsel upon one side 
and Rufus Choate upon the other. Mr. Choate wrought himself 
into a fury to show that those wheels could not be made in that 
way—that it was impossible to make them, and that the whole 
thing was a fabrication—and after he had very brilliantly stated 
his points, Mr. Webster motioned to an assistant to lift a cloth 





use there is a break in the metal and the two surfaces are 
only touchi each other. After a while, as the ends are pressed 
together and begin to weld, the metal becomes heated there, as 





1 Read before the American Society of Mechanical Engineers, 





which o d certain matter, and merely said for his argument, 
*€ Your Honour, and Gentlemen of the Jury, there are the wheels ;” 
and, so, in answer to some of the criticisms, I can say, ‘‘ There are 
the rings.” The question was asked relative to the enlargement of 
the joints at the portion of the weld. One difficulty with ordinary 
hand butt-welding has been the reduction of the cross section by 





hine would be entirely unfeasible. It has been my purpose to 
limit the paper entirely to a consideration of what has n done, 
without any speculations into the future tense of the ibilities of 
this new art of electric welding invented by Prof. Elihu Thomson, 








New IRONCLADS FOR THE U.S, Navy.—The award of the con- 
tracts for the construction of the three new vessels has been made 
after several days’ careful deliberation by the Secretary of the Navy, 
during which the subject was discussed by the President at Cabinet 
meeting, and the bureau officers of the Navy Department. Messrs. 
Wm. Cramp and Sons, Philadelphia, get the 8100-ton armoured 
cruiser on their tender forcontractor’sdesignsat £597,000. The Union 
Ironworks get the 5300-ton ship on the Department designs at 
£359,000, and the Naval Academy practice vessel goes to Moore and 
Co., of Elizabethport, N.J., on the Department designs at £50,000. 
F. W. Wheeler, of West Bay, Mich., was a lower bidder by £1000 
than the Moore Company, but the Department’s attention being 
called to an old treaty with Great Britain of 1814, which stipulates 
that no vessel of more than 100 tons and carrying more than one 
gun shall be built or stationed on the Lakes, it was decided at 
Cabinet meeting that the Department would not be — in 
breaking this treaty stipulation, and consequently the lowest bid 
was rejected. Besides, it is said, Mr. Wheeler did not regard his 
bid as a profitable one, and was very glad to be left out. The plans 
contemplated in Messrs. Cramps’ bid for the 8100-ton ship are 
pee | those of the Department, except that the boilers are to 

laced in three compartments instead oftwo. The changes will 
tend to increase the cost of the vessel somewhat. The Secretary 
was very anxious to have the ship built on the Atlantic Coast, and 
| momneagr; according to the U.S. Army and Navy Journal, allowed 

— Cramps to amend their proposition after the bids had been 
opened, 


Main DRartnaGE oF Sutton, SURREY.—The drainage of Sutton 
has been under the consideration of the Urban Sanitary Authority 
for some years, and has now been taken in hand in earnest. After 
a very deliberate and careful examination of the various systems of 
sewage disposal by a special committee of the Board, involving 
visits to some of the most successful works, the Board finally 
determined in March last to carry out the drainage works in 
accordance with plans which had been prepared at their request by 
Mr. John Anstie, Westminster. In April last these plans were 
submitted to the Local Government Board, and the usual public 
inquiry washeldin Suttonshortlyafterwards. The project embraces 
a complete system of new sewers for the whole district on the 
“separate” system, and outfall works for the disposal of the 
sewage. The whole of the district at present built upon—with the 
exception of a small low-lying area—will be drained by gravitation, 
the sharp inclinations of most of the roads affording excellent 
gradients for the sewers. The outfall works will be situated on 
lands forming part of an estate of about forty or fifty acres 
purchased some time ago by the town, a portion of which has 
since been formed intoacemetry. The process of sewage treatment 
will consist of precipitation of suspended matters in tanks by the 
chemicals of the International Company, followed by filtration 
through the Polarite filters which are now being employed in other 
places. In the case of Sutton, however, Mr. Anstie does not pro- 
pose to use simply a chemical treatment. The effluent from the 
filters is, further, to be discharged over some 15 to 20 acres of land 
cropped in the usual way, afterwards flowing off to the Pyl brook. 
The solids are to be dealt with by means of filter presses, as in 
other works. The future population which will have to be pro- 
vided for is estimated at 20,000 to 25,000, and the cost of the 
works now proposed, including the private road sewering, is esti- 
mated at about £30,000. r. Anstie carried out a somewhat 
similar scheme for the districts of Southall and Norwood. These 
works were among those visited by the Committee of the Sutton 
Local Board, who were favourably impressed with them. 


WAGES AND THE Cost OF ProDUcTION.—In the report for 1889 
of the Massachusetts Bureau of Statistics of Labour returns are 
given from 1615 different manufacturing establishments in the 
State in answer to the question, ‘‘ What relation does the cost of 
labour bear to the cost of the product as it lies completed in the 
manufacturers’ h: ads?’ The percentage of wages to total cost of 
production in the various industries varies considerably. For 
example, in the following industries the percentage of wages is 
high, viz.:—Clocks and watches, 77°06 per cent.; concrete walks, 
paving, &c., 71:22 per cent.; earthen plaster and stoneware, 66-09 
per cent.; glass, 61°76 per cent.; models and patterns, 61°51 per 
cent.; brick, tiles, and sewer pipe, 56°71 per cent.; stone, 56°47 

rcent.; fancy articles, 56°65 per cent.; crayons, pencils, crucibles, 
ve., 54°71 per cent.; salt, 52°23 per cent.; toys and games, 51-74 
per cent.; and cooking, lighting, and heating apparatus, 51-24 
per cent. These industries are of two classes, either in- 
dustries in which a high degree of technical skill is re- 
quired or in which the raw material is a crude substance of 
relatively low cost. Industries with low percentages of labour cost 
are:—Chemical preparations, compounded, 9-27 per cent.; cordage 
and twine, 13°97 per cent.; fertilisers, 8-57 per cent.; food prepa- 
rations, 12°44 per cent.; glue, isinglass, and starch, 14-97 per cent. ; 
hair work—animal and human—12°19 per cent.; leather, 14°38 per 
cent.; liquors, malt, distilled and fermented, 13°46 per cent.; oils 
and illuminating fluids, 5-92 per cent.; polishes and dressing, 11°10 
per cent.; tallow candles, soap, and grease, 9 per cent. These are 
industries in which the raw material is itself a manufactured 
article, involving labour in its production. The bulk of the 
industries come between these two extremes of percentage of 
labour cost. From a summary at the end of the report it appears 
that in industries in which the total value of goods made, 
as shown in the latest decennial census, was 15,991,687 dols., 
or 2°37 per cent. of the aggregate value of the goods made in the 
manufacturing and mechanical industries of Massachusetts, the 
average wage cost ranges from 51°24 per cent. to 77°06 per cent., 
and 14,819 males and 1576 females were employed in 1885. In 
industries in which the total value of the product was 158,016,950 
dols., or 23°42 per cent. of the aggregate, and in which 29,441 
males, and 7864 females were employed in 1885, the average wages 
ranged from 5°92 to 18°34 per cent. In industries in which the 
total value of the product was 163,817,382 dols., or 24:28 per cent. 
of the aggregate, and in which 98,631 males and 7414 females were 
employed in 1885, the average wage cost does not fall below 33°33, 
nor rise above 50 per cent. In indastries in which the total value 
of the product was 313,010,086 dols., or 46°40 per cent. of the 
aggregate, and in which 112,297 males and 95,508 females were 
employed in 1885, the average wage cost ranges between 20 and 
33°33 per cent, 
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PUBLISHER'S NOTICE, 


*¢ With this week's number is issued as a Supplement a Two-page 
* Engraving of her Majesty's Second-class Steel Protected Cruiser 
Medusa, 2800 tons. Every copy as issued by the Publisher con- 
tains this Supplement, and subscribers are requested to notify the 
fact should they not receive it. 
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“of the a the a BRIDGE, issued with our Special Number ng 
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TO OORRESPONDENTS., 
Registered Telegraphic Address, «ENGINEER WEWSPAPER, 


*," All letters intended for insertion in Tak EnGineer, or containing ques 
"tions, should be accompanied by the name and address of the woes wat 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, on ind See to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwa to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

B. E.—Lazton's “ Price Book,” 1890; Nuttall's Dictionary. 

W. A.—* Dynamo-electric Machines,” by Professor Thomson. Spon, London, 

L. 8.—We do not propose to publish any designs for towers other than those 
submitted for competition, 

Encinerr.—We know nothing about the patent in question, We have no 
doubt that Messrs, Boyd and Sons, of Paisley, will supply you with every 
information if you will write to them. 

Eon STRATHAAR.— There is not a remote possibility of the sites you suggest 
Jor the Great Tower being adopted. Indeed, it is understood that the site 
"has already been selected, in the direction of Neasdon. 

Youno ENatNrer.—A welded cylinder 42in. in diameter and Yin. thick will 
carry quite safelu an air pressure of 4001b, on the square inch. The ends 
should be secured by Ave longitudinal stays, of ‘ldin. round ivon. 

AN APPRENTICE (Dundee).— Your assumption is incorrect. The fact that it 
is extremely inconvenient to cut off steam earlier than half-stroke with a 
single slide valve, has nothing to do with economy. No book is likely to 
explain away a di ipiculty which has no existence. : 





GREAT WESTERN RAILWAY. 
(To the Bditor of The Engineer.) 

Sir,—I notice in the last issue of your paper—page 511—that it is 
stated that the above railway was opened fifty-nine years ago. It should 
have been forty-nine. H. L. Stannarp. 

94, Victoria-street, Westminster, July Ist. 





GAS HAMMERS, 
(To the Editor of The Engineer.) 

Sir,—I should be glad to hear the opinions of any of your readers who 
have tried gas hammers, and whether they are a success as compared 
with steam hammers. I want the expression of opinion of those who 
as ey aot of those who make or sell them. T. C. 

une 





SUBSCRIPTIONS. 

Tur Enomeer can be had, by order, from any t wn town or country 
at the various railway ‘stations; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers) .. 41 9s. Od. 

If credit occur, an extra charge of two shillings and! sixpence per annum will 

made, Tur ENGINEER is registered for transmission abroad. 

4 complete set of THE ENGINEER can be had on application. 


Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below: :—Foreign Subscriber: ing in advance 
at the published rates will receive THE ENGINEER se cole and post free. 

iptions sent by Post-office Order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates, 

Remittance by Post-office Order. Pa gg ms, Belgium, Brazil, British 
Columbia, British Guiana, remo Cape of ood y Hope, Denmark, 
Bawatien Islands, Eeyrty Germany, Gibraltar, Italy, Malta, 

Natal, Netherlands, auritius, ae Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, ‘India, £2 Os. 6d. 

Remittance by Bill on London.—Austria, Buenos A Algeria, 
oan a ee ee gy Pinte Rn Sal, —— 

rneo, Ceylon, Java, an pore, £2 0s. 6d.; Manilla, 
Sandwich Isles, £2 5s. ne 


ADVERTISEMENTS. 

*.* The charge jor Advertisements of four lines and under is three shillings, 
“for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the countr must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 


Prices for Displayed Adverti ts in “‘ ordinary" and “ special” positions 
will be sent on application. 
Advertisements cannot be inserted unless delivered before Six 
: reoen on Thursday evening; and in consequence of the 
essity for going to press early with a portion of the edition, 
ALTERATION to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing Department of the 
per are to be addressed to the Publisher, Mr. Sudney White; all other 
tters to be addressed to the Editor of THe ENGINFER. 











MEETINGS NEXT WEEE. 


Roya InstitvTION.—Monday, July 7th, general monthly meeting, at 
5 p.m, 

LivERPOOL ENGINEERING Society.—Wednesday, July 9th, visit to the 
—— Ship Canal works, by the kind permission of the engineer, 

Mr. E. Leader Williams, M. Inst. C.E. 

Junior Enoiveerine Sociery.—Friday evening, July 11th, visit to the 
Richmond Gasworks, on the invitation of Mr. Walter Fendick, Mem. Com, 
Train leaves Waterloo for Richmond station at 6 p.m. 

A Lecture, entitled “(Is there Coal in the South-East of England?” 
will be delivered in the Saloon of the Mansion House, on Wednesday, 
Fos ESA at 3 p.m., by Professor T. McKenny Hughes, M.A., F.R.S., 
F.G 

fs atl AND MipLanp Counties INSTITUTION OF ENGINEERS.— 
Saturday, July 12th, annual general meeting, at Chesterfield, at 2.30 p.m. 
The members and friends will dine toget! ler at the Station Hotel at 
5p.m., Mr. John Jackson, J.P., the president-elect, in the chair. 
president, Mr. George Lewis, will move, on behalf of the Council, “ 
the resolution passed at the annual meeting in June, 1889, in relation S 
the Federated Institution of Mining Engineers, be extended to include 
the current year and volume of the ‘ederation, or until further consider- 
ation at a special or the next annual mee e president-elect, Mr. 
John Jackson, will deliver an address from the chair, The following 
papers will be open for discussion :—‘“ Soar’s Patent Coal-lowering Appa- 
ratus,” by Mr. Charles Soar: any or all of the papers published by the 

Federated Institution of Mining Engineers. The following pee will be 
read :—'' Notes on Comparative Results obtained from Capell and Schiele 
Fans Working under Similar Conditions,” by Mr. Maurice Deacon. 
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THE COAL QUESTION, 


An extended view of the coal and iron production of 
the world, in reference to the English coal question, has 
been brought before the Royal Statistical Society by Mr. 
George G. Chisholm in a paper of great interest and 
importance. A portion of the views thus advanced may 
be properly taken in connection with the paper read by 
Mr. Price- Williams before the same Society in the early 
part of last year, and on which we then commented at 
some length. It was shown by Mr. Price-Williams that 
during the last twenty-two years the output from all the 
different coalfields in the United Kingdom had increased, 
on an average, at the rate of 2} per cent. per annum. 
Assuming that the output would continue to increase at 
the same rate in future, and making allowance for waste 
in working, it appeared that the whole of the available 
Rha ¢ in the known coalfields in the United Kingdom 
would be entirely worked out in little more than a 
hundred years. As a set-off to this calculation there was 
an observed decrease in the rate of consumption of coal 
per head in connection with the annual output since 
1871. The effect of this decrease, and of the higher price 
of coal resulting from the diminished supply and the 
additional cost of working the deep mines, rendered it 
possible that “the full effects of this dire calamity ”’— 
namely, the exhaustion of the coal measures—would be 
postponed to the end of 350 years. But the actual 
exhaustion of the coalfields was not the practical 
question at issue. ‘ Long before the arrival of that evil 
day” its approach would be felt in the restriction of the 
supply, its consequent dearness, and a decline in the 
commercial —— of the country. Mr. Chisholm 
may be said to arrive at a similar conclusion by a 
somewhat different route. He says:—‘‘ English coal, 
we may feel sure, will never be exhausted. We shall 
never come to a time when our miners will say, ‘We need 
not go down again to seek for coal; there is no more.’” 
But this merely supports Mr. Chisholm’s conclusion that 
“we have no reason to anticipate at any time anything 
in the nature of a disaster or sudden catastrophe.” In 
the first place, there will be “‘ only the continuation of a 
process already begun”—that is to say, a gradual 
contraction in the rate of expansion of the coal pro- 
duction. ‘That may pass insensibly into a stationary 
state of production, to be followed by a gradual decline. 
It is hoped that the process ‘‘may be gradual enough to 
allow of the habits of the people being adapted to the 
changing conditions.” 

Words of warning from one who endeavours to take a 
cheerful view of the state of affairs have peculiar weight. 
Mr. Chisholm has no desire to create alarm. Yet he 
points to the steady rate of increase in the aggregate 
number of the population of Great Britain, and the 
apparent signs of a declining rate of expansion in some 
of the chief industries of the country, as creating a 
situation “that cannot be regarded with equanimity,” 
making it ‘urgently to be desired that the true state of 
the case should be inquired into, and made as widely 
known as possible.” Mr. Chisholm seems to derive his 
chief consolation from the indulgence of a cosmopolitan 
species of philosophy. Our immense export of coal is 
employed to a large extent as a means of carrying on 
manufacturing industries in foreign countries. In other 
words, ‘‘ it is used to rear and support a manufacturing 
population abroad.” But is this kind of competition 
desirable, and are we wise to foster it? Mr. Chisholm 
thinks we ought to be very thankful for such an occur- 
rence. If a population is to suffer through a failure of 
the coal supply, it is better for this population to be 
spread over a wide area, instead of being concentrated in 
“one little country.” So far, we are to be satisfied 
with the wider distribution of misery. We confess to 





a little difficulty in appreciating the argument, and 
can scarcely see how England is to be benefited 
by the circumstance that some other part of Europe gets 
into trouble as well as herself. We are also told that 
any English iron smelter who employs his skill and 
capital in erecting a blast furnace in New South Wales, 
and succeeds in making it pay, may have the gratification 
of reflecting that he has opened a safety valve that helps 
to relieve the pressure of the growing demands on the 
coal supplies of the mother country. Mr. Chisholm goes 
even a step further, and suggests that if free trade had 
existed all the world over, the result by this time might 
not have been wholly satisfactory to Great Britain. He 
admits that the manufactures’ of the United Kingdom 
would have thriven, and the commerce of the country 
would have expanded, while the wealth of the nation 
would have accumulated, and its population multiplied 
more rapidly than has been the case. But Mr. Chisholm 
goes on to ask whether, if in consequence of all this rapid 
development, England had produced a much larger quan- 
tity of coal, and the United Kingdom had attained to a 
population of 47,000,000, instead of 38,000,000, importing 
90 per cent. instead of 70 per cent. of the wheat they 
consume, the result could have been regarded with 
unmixed satisfaction and without apprehension? It is 
intimated that if all this had come to pass, it would have 
been “a misdistribution of industry, even more alarming, 
if not more shocking, than that which now exists.” That 
certain other countries have adopted a protective system, 
so as to restrict our manufacturing and commercial 
prosperity, is thus made to appear as a blessing in dis- 
guise. Some persons will probably think that the disguise 
is rather thick. 

If we are to be comforted over the coal question with 
considerations such as these, we must confess that the 
situation looks rather serious. It would appear that 
already there is a limitation in our supply of coal, which 
forbids us to indulge in the full swing of prosperity in 
trade, manufactures, and commerce. Our population 
must be kept down, our commerce must be restricted, 
we must be thankful to the foreigner who competes with 
us and to the colonist who provides for himself. We 
have to consider this one thing—that we do not use our 
coal too fast. We are in the position of a beleaguered 
garrison whose ammunition is running perilously short. 
If we are to get up steam, we must burn coal ; but the 
more coal we burn the sooner we get to the end. Mr. 
Chisholm does not speak in an alarmist tone, and 
yet some of his arguments are as depressing as 
any that Mr. Price-Williams has employed. Light 
of a certain kind springs up in a _ particular 
quarter—and, curiously enough, this is in China. 
The authority of Baron von Richthofen is quoted to 
demonstrate the existence, in that part of the globe, of a 
deposit of superior anthracite, capable of supplying fuel 
to all the world at the present rate of consumption for 
more than 2000 years. This coalfield is expected to 
become the seat of manufactures, and to cause the 
development of railways in the Celestial Empire. But 
there is iron ore in the vicinity of the coal, and th: wlti- 
mate result will probably be the establishment of a native 
iron industry. For reasons such as we have already 
mentioned, Mr. Chisholm says it is to be wished that the 
railway iron for the Chinese railways, tough at first 
imported, should come to be made as soon as possible 
“not in England, not in the United States, not in 
Germany, France, or Belgium, but in China, from Chinese 
ores, with Chinese labour, and with Chinese coal.’’ It is 
said that the manufactures to be brought into existence in 
connection with this Chinese coalfield “‘ would probably 
soon put a check on the consumption of British goods in 
China.” Of course that again will save our coal, and so 
prolong our national existence, though at a dying rate. 

We should be sorry to let it be thought that Mr. 
Chisholm’s paper is otherwise than a very valuable con- 
tribution to the subject of which it treats. Some of the 
arguments appear strange, but nevertheless they point to 
a great practical issue. The next few years will show, 
more clearly than we can now perceive, how far the coal 
supply is already in such a state as to cheek our national 
progress. Another view of the subject is that which 
compares the coal production of the United Kingdom 
with that of other countries. It is shown that if the 
same rates of increase as have prevailed for the period 
1880-87 in England, Germany, and the United States 
were continued in the future indefinitely, the total 
amount of the production in the United States and 
Germany would in no long time overtake that of the 
United Kingdom. A calculation is given, though with 
considerable reserve, which shows that in thirty-eight 
years the English coal production would be less than that 
of Germany, while the coal production of the United States 
would be nearly seven times that of Germany or England. 
If we add coal and lignite together, Germany appears as 
overtaking England as early as 1919, instead of 1928. 
But it is a difficult matter to anticipate the respective 
rates of increase in the coal production of the three 
countries, though certain possibilities present themselves. 
It would even seem that the aggregate production of 
coal and natural gas in the United States would exceed 
the coal production of England in the course of another 
year, while in coal alone the United States would over- 
take England in four years from the present time. The 
entire subject is one of vast importance to this country, 
and the nation is indebted to those who give it the benefit 
of an enlightened and painstaking investigation. The 
admirable tables which Mr. Chisholm has appended to 
his paper give an enormous fund of information on the 
momentous topic to which he refers, and help to enforce 
the arguments which he employs. 


THE ROYAL AGRICULTURAL SOCIETY’S ENGINE TRIALS. 


THERE seems to be an impression that competitive trials 
are only of value when it is desired to find out how 
good a thing is, or to encourage makers to bring forward 
their improvements. This is a very limited view of the 
value of these trials, for their most useful service may be 
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exercised in showing how bad some things are as turned 
out in the ordinary way of trade. It may perhaps be 
said that the trials of small steam motors which were 
made last week at Plymouth were on so limited a scale 
that no argument can be founded upon them, and that 
the small engines made by many of the makers who did 
not compete are better than those engines that did. ‘The 
possibility may be freely admitted; but it must at the 
same time be conceded that there is not the slightest 
evidence resting on ascertained fact that this is the case. 
Many makers of engines reputed to be of the first class 
exhibited also some engines of the sizes tested in the 
competitive trials; but a reputation for making good 
engines of the larger sizes does not necessarily carry con- 
viction concerning the smaller engines. The latter may be 
comparatively unimportant to these makers, but they have 
at least sufficient value, for one reason or another, to be 
worth the attention of those who construct them, or these 
gentlemen would neither make nor exhibit them. It is a 
very well-known thing that small motors are every day 
growing in the number of their applications, and there 
is no reason why the manufacture of these in considerable 
numbers should not be as profitable a part of the work 
of a manufactory as anything else. It is of no use to 
affect, as some makers or their representatives do, that 
these little engines are almost beneath their notice. 
This is disproved by evidence which a walk through the 
show rapidly accumulates. When trade is very brisk an 
order for an engine worth £90 or £100 may seem quite 
insignificant; but there are times when this is not so. 
But whether it is so or not, it is quite evident that 
unless the purchasers of small engines exercise some 
judgment in their selection, they may be buying engines 
that will cost them about £3 for every £1 they would 
expend on fuel if they got a really good engine. If the 
makers who look with contempt upon the manufacture 
of small engines, but who nevertheless make them, 
cannot devote themselves to the construction of a good 
economical engine, then it is time that some other 
makers should turn their attention to meeting a demand 
that will certainly arise. At present many small steam 
engines cost as much or more than a good oil engine or a 
gas engine for fuel, even when the cost of the gas engine 
and gas-making apparatus isconsidered. At this rate the 
modern rival has distinctly the advantage, especially ifany- 
thing is allowed for the handiness of the gas or oil engine. 

If a farmer buys 100 tons or 10 tons of artificial manure, 
he is careful to ascertain that the manure is what it is 
represented to be. At all events, the Royal Agricultural 
Society places at the disposal of its members the services 
of its chemical laboratory staff, so that they can for a 
small fee obtain an impartial analysis and report on the 
value of such manures. Yet buyers of small engines are 
content to, or at least do buy them upon assurances con- 
cerning economy, which means money value, which are 
not necessarily worthy of greater credence than those of 
the artificial manure maker or merchant. They will not 
continue to do so, and there is no reason for their doing 
so. The manure maker secures the services of independent 
authorities to ascertain the fertilising value of their pro- 
ducts; or the buyer, if not satisfied, ascertains their worth 
through the Royal Agricultural Society for himself. This 
practice will, no doubt, become common with the makers 
and buyers of engines; and, not only of engines, but of 
combined engines and boilers, and of boilers alone. Ifan 
engine giving off 5-horse power consumes 12]b. of coal 
per horse-power per hour, and works ten hours per day 
throughout the year, it costs about £50 per year more 
than it need. During the past three years a considerable 
number of small engines has been proved to consume 
something like this quantity; and it is not at all easy to 
say which of the many engines that are made will con- 
sume less. There are certain makers who have reason 
to believe that their engines are much better than this; 
but these reasons will not always satisfy outsiders, and it 
is a very well-known fact that engines do behave better 
when in the makers’ works, and in their hands, than they 
do under any other circumstances. It is, however, under 
these other circumstances that these engines have to 
work when they are sold. 

We therefore repeat that, if not in the interest of all 
makers, it is in the interest of those who wish to be 
credited with making good engines, that they should 
enter their engines for trial by the Royal Agricultural 
Society, or by some other competent authorities or 
independent engineers; and, it is certainly to be expected 


that purchasers will in future demand satisfactory proof 


of the economical qualities of the engines they are 
expected to buy. It is a frequent remark that 
the price of small engines is so low that there is not 
sufficient profit upon them to permit of improvement in 
any way. This the makers know is not the truth, or 
rather, not the whole truth. Cheap engines can be made 
by anyone, and in works and with tools that will not 
produce a thoroughly good engine. But they are sold as 
cheap engines, and the makers of the better class of 
engines do not even now pretend to sell at the prices of 
these cheap engines. The maker of a thoroughly good 
and the best possible small engine need not be bound by 
the price of cheap engines. He would not pretend to 
supply that market; but for a five-horse engine he would 
not need to charge more than £10 above the present 
usual prices. 





SIX MONTHS OF CLYDE SHIPBUILDING, AND FUTURE PROS- 
PECTS. 


At the close of the first six months of the year shipbuilders 
and engineers take time, as a rule, to survey what work has 
been accomplished and what there is still to do: and this 
year the half-way period in question finds them regarding the 
prospect much more anxiously than for several years past. 
Production of new tonnage has gone on apace during the six 
months; the result being that approaching 177,000 tons have 
been turned out from Clyde yards alone—a figure so large 
that it is only equalled by one other half-year’s doings in the 
history of the industry, viz., the first half of the year 1883, 
when the figure amounted to nearly 199,000 tons. In 





January this year the output was 19,780 tons, in February 
37,440 tons, in March 23,785, in April 42,229 tons, in May 
26,430, and in June 26,650 tons, giving an average monthly 
output of 29,380 tons. The Forth, it may here be mentioned, 
is a river on which a goodly amount of shipbuilding and engi- 
neering is now carried on, and the output during the past six 
months has averaged 3600 tons monthly; the total being 
21,500. Coincident with this briskness in the execution of 
orders previously received, there has been, ever since the year 
began, a most remarkable paucity of fresh contracts. Alto- 
gether, only some 12,000 tons have been booked, the 
nature of the work, too, not being of very great importance. 
The contracts now in hand, and to begin too, amount to 
about 150,000 tons, as compared with 300,000 tons at the 
beginning of the year, and 240,000 tons at the corresponding 
period last year. The work under way continues to diminish 
rapidly, and should the average rate of production be con- 
tinued for several months more, and the same dearth of 
fresh contracts be prolonged, ‘‘ hard times ’’ will of a certainty 
be imminent. Already many of the yards have assumed a 
somewhat attenuated aspect, and the engine-shops, boiler- 
works, foundries, &c., have an appreciably lessened clank and 
hum. At Greenock several of the firms have lately been 
paying off workmen. The Fairfield Company has intimated 
a reduction of close upon 10 per cent. in its employés’ 
wages, to take effect about four weeks hence; and the neces- 
sity of reducing the wages of Clyde artisans all round is being 
discussed by the Employers’ Association. Despite the 
depression which unmistakeably exists, it is believed that 
many shipowners are ready to place orders. The general 
tendency of trade, however, being so pronouncedly down- 
wards, owners are holding off, hopeful that builders will 
lower their prices still further when wages, and perhaps 
materials as well, are even lower than at present. When 
these reductions are brought about, it may well happen that 
matters will improve in the oe industry; but on 
the other hand, it is just possible that, through continued 
depression in trade generally, shipowners may forcibly realise 
that they have over-supplied themselves with tonnage, a 
circumstance which would have the effect of deepening and 
intensifying the check now obtaining in the shipbuildin; 
industry. Let us hope that extremes may not be reach 
in any direction, and that matters may speedily assume the 
equable balance essential to steady and continuous—even if 
moderate—activity in all branches of shipbuilding and allied 
industries. 
RAILWAY CARRIAGE OF COAL. 


THE Blue-book on “Mines and Minerals,’”’ just issued, 
gives some particulars that are of interest, as to the 
quantities of coal carried over the British railways. The 
coal and coke carried over the Furness Railway last year was 
1,186,000 tons, or about 9000 tons less than in the preceding 
year, the decrease being chiefly in the coke from the North- 
Eastern district. The Great Northern Railway carried in the 
year 5,807,000 tons, an increase of some 300,000 tons, the 
gain being in the Derbyshire and Yorkshire coal. The 
Great Western Railway, with a totel of 11,700,000 tons, had 
to record the small increase of 50,000 tons. The Lancashire 
and Yorkshire carried 7,480,000 tons, or 330,000 more than 
in the preceding year. The London and North-Western 
Railway added 240,000 tons to its previous quantity, making 
13,944,000 tons for the past year. The Manchester and 
Sheffield had a gain of 570,000 tons, its quantity last year 
being 7,630,000 tons. The Midland Railway had the large 
increase to record of 1,480,000 tons, its coal and coke 
tonnage being 17,669,000 for last year; and the North- 
Eastern Railway takes the first place in the list of the fuel 
carriers, the coal and coke carried over its lines being 
26,421,000 tons last year, or 1,280,000 tons more than in the 
previous year. On the North Staffordshire Railway the 
tonnage carried was 1,730,000 tons, an increase of 60,000 
tons; and the Taff Vale Railway carried 10,676,000 
tons, an increase of 240,000 tons. One or two lines, 
such as the Rhymney, do not seem to have made any 
return, or these returns are not given; but the universal 
testimony seems to be that there was a much larger tonnage 
of coal put on the railways last year, and that despite the 
fact that we had a very mild winter. Since that time there 
has been a falling off in the consumption of coal and coke by 
the iron trade, but there still are all the indications that in 
the present year there will be a growth of the coal traffic on 
the railway systems of England. It is evident that that 
traffic is a profitable one for the railways, and that it gives 
for the lines a growing traffic. It is doubtful whether on all 
the lines that traffic is as much cultivated as it ought to be, 
but it is quite probable that the companies may have to 
endeavour to develope it, as should the Board of Trade 
make the changes that some believe to be probable in 
the rates for the carriage of fuel, we may find more competi- 
tion for that rich traffic. It is noticeable, that whilst there 
has been this enlargement in the quantity of the railway- 
carried coal, there has been in the same period a decrease in 
the coal carried by sea to some of our own at centres of 
consumption. Whether the greater abundance of steam 
shipping will alter that fact remains to be seen, but the 
enlarging tonnage of coal and coke put on the railways for 
carriage is a fact that is significant. 


THE ACTIVITY IN THE ENGINEERING TRADES, 


THE contrast which for some time past the engineering 
trades have exhibited in nearly all the metallurgical centres 
of the kingdom to the iron trade continues as marked as ever 
as the second half of the year opens. Whilst from Glasgow, 
Barrow, Middlesbrough, Birmingham, Wolverhampton, and 
Cardiff we have been able, week after week, for some time past, 
to present anything but encouraging reports as to crude and 
manufactured iron, yet from nearly all these districts have 
come accounts to the effect that the engineering trades have 
remained satisfactorily engaged, and that sometimes there 
has been activity of a decidedly gratifying character. 
This may well be a subject for congratulation as our 
readers look back upon the half-year, and a solid 
foundation for hopefulness as the prospects of the rest 
of the summer and autumn are canvassed. It is true that 
the latest accounts as to shipbuilding prospects are not so 


bright as a | have been; but marine engineering has not 


suffered much as yet, and there is still plenty of work on 
hand to keep this department well engaged for some time to 
come. Electrical engineering continues to advance by leaps 
and bounds; the unprecedented growth of late in the demand 
for copper being at once an incontrovertible indication, and a 
salutary result of this fact. But it is perhaps in railway 
engineering and in general constructive work, including 
bridges and roofing, that the recent and current activity 
is most widespread and evident. Electric light, telegraphic, 
and railway and canal construction prospects are on the 
whole good, both at home and anal. i ae be hoped 





that the half year on which the engineering trades of the 
country have now entered may prove as satisfactory as the 
six months just closed. 








THE BOARD OF TRADE AND RAILWAY RATES. 





TEsTED by the results as shown in a report recently issued, 
the Board of Trade does not appear to exercise any very valuable 
power under the Railway and Canal Traffic Act of 1888, 
How necessary it is to have some controlling authority to 
maintain equitable relations between railway and canal com- 
panies and traders was clearly demonstrated during the 
discussions upon the Bill in 1888, and yet more so by the 
proceedings before the Commission which has been sitting 
this year. Companies will namely a the highest home 
rates they can, thinking more about their profits and 
dividends than about the effect their action may have 
in checking home trade and encouraging foreign imports. 
Producers and traders, equally indifferent on their part 
as to the company’s dividends, strive for the lowest rates, 
and it is beyond question that in many instances they 
have inflicted injury on themselves and conferred benefits on 
foreigners by the favour shown to the latter, and the 
exactions from home traders. The existing system is as full 
of anomalies as a sieve is full of holes, and although in time 
we may hope for some improvement, very little advance in 
that direction has yet been made. Under the latest Act the 
Board of Trade is invested with certain powers, which are, 
however, deceptive. Ifa dispute arises respecting unreason- 
able rates or unfair treatment by a railway or canal 
company, the Board may receive complaints, may duly 
record them, and in time report them to Parliament, 
with or without observations or suggestions. What use is 
this? The only semblance of power they possess is that, if 
they consider a complaint reasonable, they may—that is, if 
they like to take the trouble—make a representation to the 
company, and endeavour to effect a mutual arrangement, 
But a permissive power of that nature is of little service to 
the aggrieved persons, for the Board are not bound to move 
in the matter, and if they do they can only make suggestions, 
which the company can ignore if it chooses. On the other 
hand, a trader is not obliged to be satisfied with, or accept 
the results of the Board's representations to a company, and 
thus in either case the Board of Trade may be stultified and 
the grievance remain. Examples of both kinds abound in 
the report of the Board upon their first twelve or fourteen 
months’ operations, and indeed the report confesses that the 
business settled has been of limited importance. The cases 
arranged are, in fact, generally so small as hardly to require 
notice. It is the larger or more serious cases that have not 
been settled that deserve attention. 

In one instance, where a complaint was lodged against the 
Great Western Railway Company respecting unequal rates 
for certain goods between Exeter and Newton Abbot, the 
company not only would not level down, but intimated that 
they would only consent to level up. In contrast to this, the 
same company in another case to reduce its rate for 
lime taken from Southam-road to Stratford Market; but as 
it stipulated for a minimum load of eight tons, the 
customers on their side refused the concession. The Board 
of Trade, deeming the offer fair, refused to ask the com- 
pany to reconsider the matter, and so it ended in nothing. 
Again, the Great Eastern Company had granted low rates 
for grain from Comhetips to London as a favour to East 
Anglian traders; but, believing itself bound under the 
Act to make equal rates in both directions, it had levelled 
the from London rate down to the to London rate. This 
did not suit the traders, who complained that as a 
consequence foreign grain could be sent from London to 
Cambridge for less than home-grown grain could be conveyed 
from Ipswich to Cambridge. Representations being made to 
the company, they replied that the only course open to them 
was to raise the rate in both directions. To this, of course, 
the traders could not assent, and as the Board of Trade had 
no power to do anything more, they dropped the matter. 
One other example will suffice. Difficulties arose respecting 
the rates levied by three railway companies for the carriage 
of grain from Liverpool to the Birmingham district, as com- 
pared with those charged for the same service between the 
same district and South Wales. This question involved very 
large interests in both directions; but here again, because a 
settlement necessitated certain evidence of fact, the Board of 
Trade could not act, but had to leave it for the Railway 
Commissioners. 

In view of these circumstances it is difficult to see of what 
rea] benefit these nominal functions bestowed upon the Board 
of Trade can be to either party to a dispute. They may do 
something in a friendly, mediatory manner; but the same 
result might almost as easily be brought about without their 
intervention, seeing that neither companies nor traders need 
listen to them unless they please. Since the sing of the 
Act the Board have received fifty-two complaints, of which 
forty-nine referred to railway companies, Of the total only 
twelve have been settled to the satisfaction of the com- 
plainants; twenty-one are under consideration, and nine- 
teen have been sg by the companies affected, but 
whether anything has come of the explanations does not 
appear. Twelve settlements out of fifty-two cases in fourteen 
months is not a very heroic outcome of legislation, which was 
to accomplish so much in the way of fairness and justice 
between companies and their customers. 








EmIGRATION.—The following is from the official paper sent out 
by the Emigrants’ Information Office, 31, Broadway, Westminster, 
8.W.:—The July Circulars, the annual Penny Handbooks—one cn 
each Colony, with maps—and the Emigration Statutes and Profes- 
sional Handbooks, price 3d. each, the whole being also bound 
together, price 2s., issued by this office, show the present prospects 
of pom oer to the Colonies, Male and female emigrants for 
Queensland, Western Australia, and the Cape and Natal, may in 
certain cases obtain through friends or employers of labour in those 
Colonies passages at reduced rates. Queensland also offers free and 
and assisted to unmarried female servants, seampstresses, 
miners, navvies, and farm labourers, but for male Jabour there is 
just now no demand in the Colony ; and Western Australia offers 
assisted to farmers with capital. Farmers and others 
with capital are wanted in all parts, female servants in Canada 
and Australasia, agricultural labourers in Australasia, and 
miners in Tasmania and New Zealand. ‘There is no special 
demand for mechanics, except in some few localities, as for 
ry cong and bricklayers in Natal. The demand for mechanics 
in Cape + wre to which attention was drawn last April, has 
since slackened, owing to the depression at the Transvaal Gold- 
fields and consequent return of large numbers of workmen to Cape 
Colony and Natal. Emigration to the Transvaal under present 
circumstances is not advised, It should be noted that it is too late 
in the year for men to go to Canada, unless they go to friends or 
have money enough to keep them through the winter, 
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RAILWAY MATTERS. 


Tue fusion of the Swiss Central Railways with the 
St, Gothard line is stated to be imminent. 


Tur St. Peterburgskija Viedomosti states that the 
construction of a railway from the east end of Lake Baikal to 
Strjetensk has been decided upon, and that the line will be com- 
menced next spring. 


On Saturday last Colonel Rich, for the Board of Trade, 
visited the Rhondda and Swansea Bay Railway. He went through 
the new Blaengwynte Tunnel and it. The entire railway, 
which connects Swansea direct with the Rhondda Valley coalfield, 
is consequently now open for traffic. 


Tue project for the railway between Vladikavkas and 
Tiflis is at present under revision bya committee. It is understood 
that the proposed line will necessitate tunnelling for some four and 
a-half versts through the principal chain of the Caucasus range, 
the great pass of Dargala, along which the present highway runs, 
being thus altogether avoided, 


A peEspatcH from Vladivostock announces the arrival 
there of two Chinese officials and two British engineers, who have 
made a preliminary survey for the construction of a railway 
through Mongolia. Reuter says they declared that the Chinese 
Government desired to expedite the settlement of the question of 
constructing a railway to the Russian frontier. 


Mr. Campion, one of the examiners on unopposed Bills, 
has just had before him, for proof of pomaginense with Standing 
Orders, a Bill to confirm certain provisional orders made by the 
Board of Trade under the Tramways Act, 1870, relating to the 
Dudley, Netherton, Old Hill, and Cradley tramways. Formal 
proof having been adduced, the examiners found the Standi 
Orders had been duly complied with, and directed that the Bill be 
reported for second reading. 


One of the most disastrous wrecks to the Atlantic and 
Pacific Railroad occurred Friday evening, May 30th, two miles west 
of its junction with the Santa Fe Railroad. A train of double-decked 
cars, loaded with some five thousand fine merino mutton sheep, on 
the way from California to the Chicago market, was wrecked by 
the breaking of a truck. Every car but two was destroyed, and 
about one thousand sheep killed outright. The Indians of the 
neighbourhood worked all night skinning carcasses. They will 
have mutton for months to come. 


On the 26th ult. a Select Committee of the House of 
Lords passed the Omnibus Bill of the Metropolitan Railway 
Company in the form in which it received the sanction of the 
House of Commons. The only opponent to the Bill was the Great 
Western Railway Company, who, as creditors of the Aylesbury 
and Buckingham Railway, objected to the vesting of that under- 
taking in that of the Metropolitan Company. By the unopposed 
portions of this Bill the company are empowered to construct 
subways at King’s-cross and Euston, and also a railway, over six 
miles in length, from the Aylesbury and Buckingham Railway to 
Quainton. 


TuE inquiry into the merits of the Central London 
Railway Bill, as amended by the House of Commons, commenced 
on Monday before a select committee of the House of Lords, con- 
sisting of Lord Northington—chairman—the Earl of Yarborough, 
Lord Rowton, Lord Hamilton, and Lord Brassey. Although nine- 
teen petitioners—as against thirty-seven in the House of Commons 
--have lodged petitions praying to be heard against the Bill, a 
large majority of the opponents do not intend to support their 
petitions by counsel. the principal opponents will be the owners 
and occupiers of property on the fine of the proposed railway, the 
Dean and Chapter of St. Paul's, and the Governors of Queen 
Anne’s Bounty, who will oppose as landowners. Mr. Greathead 
M.I.C,E., the engineer of the line, described and was examined 
again on the whole scheme, just as in the House of Commons, Sir 
B, Baker and others have since been examined. 


Tue Duke of Richmond’s Committee, appointed to con- 
sider the Bill for the amalgamation of the North British and the 
Glasgow and South-Western Railway Companies, met again on Wed- 
nesday. Mr. John Walker, general manager of the North British, was 
further examined in support of the Bill. He said that in accord- 
ance with the decision of the House of Commons, the London and 
North-Western would have the same running powers over the 
Glasgow and South-Western from Gretna to Glasgow as the Mid- 
land have over the Caledonian from Carlisle to Glasgow; indeed, 
the clause went beyond the decision of the Committee. In regard 
to the east coast traffic, an agreement had been adjusted which 
would maintain the status quo. In regard to the allegation that 
the amalgamation would deprive the traders of Glasgow of a third 
competing route to Manchester and elsewhere, he contended that 
by Congres the second route the position of the traders was 
improved, because the amalgamated company proposed to increase 
the accommodation and to give greater facilities. Mr. Littler, for 
the Caledonian, in the course of his cross-examination of Mr. 
Walker, stated that within a certain period the mileage extent of 
the Glasgow and South-Western had increased from 241 to 460 
miles, the North British from 738 to 1340, and the Caledonian from 
573 to 1000. Since 1867 the revenue of the Caledonian had 
increased 75 per cent., the North British 120 per cent., and the 
Glasgow and South-Western 118 per cent. That showed that the 
last was not a poor and oppressed company unable to compete with 
the Caledonian. The witness replied that if the Glasgow and 
South Western did not get a contribution from the Midland, the 
comparison could not have been made. The 4 per cent. dividend 
guaranteed to the Glasgow and South-Western by the North 
British would not vary whether the profit went up or down. At 
the close of Mr. Walker's evidence, the Committee adjourned. 


THE members of the Civil and Mechanical Engineers’ 
Society—Mr. Henry Adams, President—recently visited the 
Broad-street Goods Station of the London and North-Western 
Railway Company. They were received by Mr. David Stevenson, 
and shown round by Mr. Hignett, of the Locomotive Department, 
and Mr, Carston, of the Goods Department. This station, being 
arranged in the heart of the City of London, was constructed under 
some difficulty. It extends beneath the whole of the Broad-street 
passenger station, and some distance beyond. On this side the 
goods are received for transmission by rail; they are sorted out 
and loaded into trucks, which are then raised to the upper level 
and made up into trains. There is a large open yard, and on one 
side a warehouse of several floors, where the goods arriving by rail 
are received for distribution. A few of the trucks run over a 
viaduct into the warehouse upon one level ; but the majority have 
to be brought from and returned to the upper level by means of 
14-ton hydraulic wagon hoists, working at the rate of fifty lifts 
per hour, These hoists—made by Sir Wm. Armstrong and Co.— 
are ingeniously arranged with a constant pressure cylinder along- 
side the vertical lifting cylinder, but with a smaller diameter, in 
order to nearly counterbalance the heavy platform upon which the 
trucks are carried, so that no water is expended in lifting the dead- 
weight, being simply forced back into the accumulator when the 
lift descends. There are five pumping engines of 80 effective 
horse-power each, supplying the water pressure of 7301b. per 
— inch, these being until recently the standard pattern 

opted over the whole of the London and North-Western Rail- 
way system, so that rod pty might be interchangeable. They are 
automatically regulated by the rise and fall of the accumulators 
the supply of power being thus exactly equal to the demand and 
determined by it. The capstans, cranes, jiggers, and rope lifts 
were all seen in work, and the various details of the mechanism 
were fully explained to the visitors, 


-ascribed to L. da Vinci. 





NOTES AND MEMORANDA. 


TuE deaths registered during the week ending June 21st 
in twenty-eight great towns of England and Wales corresponded 
to an annual rate of 179 per 1000 of their aggregate population, 
which is estimated at 9,715,559 persons in the middle of this year. 


Tue entire area of the Canadian Dominion is com- 
puted at 3,470,257 square miles. Dr. G. M. Dawson calculates 
that an area of 954,000 square miles of the continent alone, exclu- 
sive of the inhospitable detached Arctic portions, is for all practical 
er pone ae unknown, or between one-third and one-fourth 
of the whole, 


In Greater London, 3338 births and 1765 deaths were 
registered during the week ending June 2lst, corresponding to 
annual rates of -30°2 and 16-0 per 1000 of the estimated population. 
For many months, perhaps a year or two, the birth-rate in London 
has very much decreased, and the death-rate has steadily fallen. 
The increase of population must be rapidly falling off unless immi- 
gration is increasing. 


In a recent Royal Institution lecture, Professor J. A. 
Fleming stated that ‘‘ when the rate of expenditure of energy in 
the carbon conductor of an incandescent lamp is raised until it 
reaches a value of about 500 watts, or 360 foot-pounds per second 
per square inch of radiative surface, a limit of useful temperature 
has been reached for economical working, under the usual present 
a of steam engine driven dynamos and modern glow 
lamps.” ; 


Tue following approximate estimates of the population 
of the largest American cities on June 1st have been made, based 
on the census returns, which are almost complete:—New York, 
1,627,227; Philadelphia, 1,040,449; Chicago, 1,000,000; Brooklyn, 
930,671; Boston, 417,720. The population around New York 
Harbour, including New York, Brooklyn, Jersey City, Hoboken, 
and other towns, is estimated to reach 2,800,000. Chicago claims 
that her census return will exceed that of Philadelphia, giving her 
the second place among the American cities, 


In London 2516 births and 1387 deaths were registered 
during the week ending the longest day. Allowance made for in- 
crease of population, the births were 200, and the deaths 29, below 
the average numbers in the corresponding weeks of the last ten 
years. The annual death-rate per 1000 from all causes, which 
steadily declined in the ten preceding weeks from 19°] to 16-2, was16°4 
last week. During the past twelve weeks of the current quarter 
the death-rate averaged 17°4 per 1000, being 1°3 per 1000 below the 
mean rate in the corresponding periods of the ten years 1880-89, 


For some time cellulose has been used in the manu- 
facture of paper, but its extended adoption has been retarded by 
its high price. Dr. Kellner, director of an Austrian cellulose 
factory, has, says the Hlektrotechniches Echo, ded in reducing 
the cost by the following process:—The shredded wood is put into 
lead-lined boilers with a 5 per cent. solution of common salt, which 
is electrolysed for three and a-half hours. The nascent chlorine 
bleaches the wood fibre to a snow-white silky substance. The 
operation is conducted at a temperature of 126 deg. to 128 deg. 
Centigrade. The process is expected to have an important effect 
on the trade, as the paper made from cellulose is of particularly 
fine texture. 


Das Wetter for May contains an article by Dr. P. 
Perlewitz upon the influence of the town of Berlin upon its 
climate. He finds that the difference of the mean temperature 
between the town and the open country outside differs, in various 
months, from 0:7 deg. to 2°3 deg., the town being always warmer. 
The smallest differences are in spring and winter. The greatest 
daily differences are to be found in the evening, owing to a 
retardation of radiation in the town ; from this time the difference 
decreases until about midday, when there is no perceptible differ- 
ence between the two localities. Nature says Dr. Hann has found 
similar results for Vienna, but the differences there are smaller 
owing to the better exposure of the town station. The humidity 
is less in the town than in the country ; in the evening, in June 
and July, the difference amounts to above 19 per cent. No 
appreciable effect appears to be exerted by the town upon the 
rainfall, as compared with that of the country stations. 


At a recent meeting of the Edinburgh Royal Society 
Dr. H. R. Mill read a paper on the mean level of the surface 
of the solid earth, in which he showed that, from Dr. John 
Murray’s calculations, the general level of the lithosphere was at a 
depth of 1400 fathoms beneath mean sea-level. More recent explora- 
tions show that the oceanic depths are deeper and more extensive 
than was formerly supposed, so that the mean sphere-level—the 
surface of the shell which cuts the slope between the elevated and 
depressed region of the earth’s surface in such a manner as to leave 
a volume of elevated material above it exactly equal to the volume 
of the depressed region beneath it—appears to lie close toa depth 
of 1700 fathoms, The contour line of 1700 fathoms of ocean depth 
divides the carth’s surface into two equal areas—one of depression, 
the other of elevation. This remarkable coincidence shows that 
the portions of the elevated half of the lithosphere projecting above 
mean sphere-level would just suffice to fill the hollow beneath mean 
sphere-level of the depressed half. Dr. Mill also pointed out that 
round the edge of the great three-armed northern elevated mass 
the slope to the depressed area was so steep that the outlines of 
the 1000 and 2000 fathom contours follow the coast-line very closely; 
but the Antarctic elevation rises from the bed of the depression 
with an extremely gentle slope. 


Dr. G. Hetumann divides the history Himmel wnd 
Erde (Heft 3 and 4, 1890) of the development of meteorological 
observations into three periods: (1) that ending with the middle of 
the fifteenth century, up to which time they were of a ve 
fragmentary and almost aimless character; (2) that in whic 
observations were taken, at least once a day ; and (3) that in which 
they were systematically taken with instruments, dating from 
about the middle of the seventeenth century. It is not exactly 
known who first kept a regular meteorological journal ; but Hum- 
boldt attributes it to Columbus, on his first voyage to America in 
1492, while the Italians also appear to have made daily observa- 
tions from the middle of the fifteenth ores In the periods of 
Homer and Hesiod, in the ninth and eighth centuries B.c., the 
qualities of the winds were correctly described. The first arrange- 
ment for observing the wind-direction is the Temple of Winds at 
Athens, which was build about 100 years B.c. picture of this 
tower is given by Dr. Hellmann, Eginhard, in the reign of 
Charlemagne, denoted the winds by the four cardinal points, and 
their variations. The first instrument of which anything is known 
for denoting the force of the wind is ascribed to Robert Hooke— 
1667 ; this instrument is essentially the same as that now used and 
known as Wild’s pendulum anemometer. The absorption or 
organic hygrometer was invented about the middle of the fifteenth 
century, by N. de Cusa, although the invention is generall 
The first condensation hygrometer is 
attributed to the Grand Duke Ferdinand IJ. of Tuscany. The 
first continuous hygrometrical observations appear to have been 
by R. Boyle, at Oxford, in June, 1666. The first thermometer is 
attributed to G. Galilei, towards the end of the sixteenth century. 
Some few years later, the instrument was improved, although the 
freezing-point was the only fixed point determined, and the 
graduation was made by means of little knobs in the glass, every 
tenth one being enamelled. The first rain-gauge was used by B. 
Castelli in 1639, although usually a later date is quoted. The 
discovery of the Torricellian tube took place in 1643, and is too well 
known to require special remark, These are only a few of the 
very interesting points referred to in Dr. Hellmann’s instructive 
investigations, 








MISCELLANEA. 


An Exhibition of Sanitary Appliances will be held in 
the Pavilion, Brighton, by the Sanitary Institute in August. 


Tue celebration of the four hundred and fiftieth 
anniversary of the invention of printing by Gutenberg began at 
Strasburg on Saturday. 


Tue plans for. effecting improvements in the port of 
Ostend, so as to make it safely accessible for the largest vessels, 
have been completed. These improvements will not, it is said, cost 
more than 3,500,000f. 


At a meeting of the South Wales University College at 
Cardiff on Wednesday, Mr. Archibald C. Elliott was elected to the 
py ae Professorship just founded at Cardiff. He will enter 
on his duties in October. 


Tre dam between Lake Copais and Lake Likaris was 
successfully cut on Wednesday in the presence of Mr. Haggard, 
British Chargé d’Affaires, and Messrs. Rodd and Marling, secre- 
taries to the British Legation, the Director of Public Works, and 
the principal authorities, 


THE energy with which the work on the Manchester 
Ship Canal is being pushed forward is shown by the fact that the 
contractors have just ordered from Messrs. A. C. Wells and Co, 
120 Wells’ lights, for use on the Ince and Eastham sections. There 
were previously upwards of 300 of these lights on the works, and 
this large addition to the lighting ye employed betokens a 
corresponding further adoption of night work. 


THE new American cruiser Philadelphia's ocean trial trip 
lasted four hours, and a speed of over 194 knots was developed. It is 
believed that when the necessary correction for currents, &c., has 
been made her speed will be found to exceed twenty knots. She 
is a twin-screw vessel of 4300 tons. The Philadelphia, which is to 
carry twelve six-inch breech-loading rifled guns, is believed to be 
the swiftest ship in the American navy. 


In South Staffordshire the number of persons employed 
above and below ground at mines in 1889 was 23,244 in mines ; 
the output was 10,456,403 tons, and the number of days worked in 
was 60,406. All these figures show an increase on the previous 
year. The year was marked by a steady revival of trade. There 
were forty-five accidents in coal and fire-clay mines for the year, 
which caused forty-six deaths and 277 injuries. The average 
number of deaths for the last ten years is over forty-seven, and 
last year there were fifty-one. 


Some fast running was made with tricycles and bicycles 
at the International Cycle Meeting held at Scheveningen on Satur- . 
day, Mr. Sansom, of London, and Mr. Bradford, of Leamington, 
being among the competitors, The results were as follows :—Tri- 
cycle race (half English mile).—Mr. Sansom, 1; M. Scheltema 
Beduin, 2. Time, 1 min. 30sec. = 20 miles per hour. Safety 
bicycle race (1000 m. = ‘62 mile).—Mr. Sansom, 1. Time, 1 min. 
423 sec. Safety bicycle race (two English miles).—M. Delbaere, of 
Alfen, 1. Time, 5min. 40sec., or at the rate of 21:2 miles per 
hour. Mr. Bradford was third, his time being 5 min. 53 sec. 


In the North Wales and Isle of Man district last year, 
the persons employed in mines numbered 10,072, while 8702 
worked at open quarries, among which, it is to be unde , are 
not to be reckoned limestone, r , and paving-stone quarries. 
The most important mineral wrought at the mines is slate, of 
which a total amount of 421,681 tons was produced, worth 
£1,000,424. The total value of all minerals produced in mines was 
£729,946, and at open works £595,303. The gross total of acci- 
dents in the district was ninety-three, and by them eleven persons 
were killed and eighty-five injured. In the Midland district 
sixty-four lives were lost, and the amount of mineral raised 
was 19,845,942 tons, the largest quantity that has been raised in 
one year. 


Tse law permitting shipbuilding establishments to 
increase their capital to £1,000,000 has, it is stated, been taken 
advantage of by Messrs. Cramp and Sons, the well-known 4 
builders of Philadelphia, to increase their capital stock to £700,000. 
Among the largest of the subscribers to the new stock are named 
Messrs. Seligman, bankers, of New York, and Thomas Dolan, of 
Philadelphia, and it is authoritatively said that a powerful and 
important steamship organisation in Philadelphia has signified its 
intention to take another large portion. It is understood that the 
large tract of land purchased ashort time agonear the property of the 
Pennsylvania Salt Works, in Philadelphia, and apa ny | about 
sixty acres, was bought for the purpose of building a new shipyard 
to meet the demand on the part of shipowners for increased dimen- 
sions in mercantile and warlike vessels. 





Ir is thought that theré is some prospect at length of 
the work of converting Paris into a sea port being carried out. A 
difficulty that stood in the way was the raising of the necessary 
capital; the Minister of Public Works, while expressing his warm 
approval of the scheme, declining to invite the sanction of the 
Government to its being carried out until the great bulk of the 
capital had been subscribed. The engineer, M. de la Grye, is, 
however, now able to state that the necessary money is forth- 
coming, and that with the 135,000,000f. that are being raised, the 
company will be able to construct the canal along the Seine, which 
will allow of sea-going vessels, which at present have to unload at 
Havre, being moored in the extensive docks which it is pees 
to make at Pantin, a district to the north-east of Paris. It is fully 
believed that Government will now give its sanction to the 
proposal. 


Tury have made a statue of sheet copper in the United 
States, at the metal stamping works of Messrs. W. H. Mullins, 
Salem, the individual represented being according to the American 
Manufacturer, ‘‘The German hero Cummins.” We confess we 
never heard of him, but he must be of importance, for the statue 
is 35ft. high. It is to be erected at New Ulm, Minn., and will 
stand on a pedestal of elaborate architecture and appropriate 
height. The figure is made of sheet copper, ranging from 24 oz, 
to 41b. to the square foot. The seams are all countersunk and 
rivetted, and the statue itself is supported on a strong framework 
of iron. The modelling of the figure was done by Alfonz Pelzer, 
and the magnitude of the work will be realised when it is stated 
that about twenty tons of clay was used in the model, and that 
the roof of the building in which the modelling was done had to be 
taken off and an annex added to make room for the construction 
of the figure. 


Amonest the many scientific curiosities exhibited at 
the Post-office Jubilee celebrated on Wednesday, was one called 
the ‘‘ electrophonoscope,” representing one of the possibilities of 
the Post-office arrangements a hundred years hence. Some years 
ago the late Robert Sabine and others experimented in a crude 
way with selenium in the transmission of sunlight pictures ; and 
since then electricians have worked earnestly to solve the problem 
of the transmission of sights as well as of sounds. In what way 
they have accomplished the result put forward on Wednesday 
evening Professor Hughes, Mr. W. H. Preece, and their aiders 
and abettors, Mr. Stroh and Mr. Martin Roberts, may some day 
explain. The novel apparatus was placed in a small temporarily- 
curtained room, holding an audience of three at a time and the 
attendant. On the wall was a funnel-shaped disc, brightly illumi- 
nated by four electric incandescent lights. The visitor put the 
telephone to his ear, and rang his correspondent up. The latter's 
face is seen immediately in the centre of the disc. His counten- 
ance ch its expression as he and his interlocutor speaks, 
laughs, looks solemn, grave and gay by turns. 
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DESIGN FOR 


A GREAT TOWER 


FOR LONDON.—HEIGHT 


1300FT. 


DESIGNED BY MR. JOHN WEBSTER, M.LC.E., AND MR. T. W. HAIGH 


THE GREAT TOWER FOR LONDON. 





THE accompanying engraving illustrates 
the tower to which the second prize has 
been awarded. The plan of the structure is 
octagonal, and it is subdivided into mem- 
bers, all of which are octagonal. The lead- 
ing dimensions of the structure are as 
follows :—Height from ground to first plat- 
form, 200ft.; height from ground to second 
platform, 500ft.; height from ground to third 
platform, 750ft.; height from ground to fourth 
platform, 1215ft.; height from ground to 
lantern gallery, 1250ft.; height from ground 
to crow’s nest, 1300ft. The width of the 
base and platform on plan across the flats 
of the octagon are:—Base on ground floor, 
470it.; floor of first platform, 370ft.; floor of 
second platform, 170ft.; floor of third plat- 
form, 110ft.; floor of fourth platform, 50ft.; 
floor of lantern gallery, 45ft.; floor of crow’s 
nest, 10ft. The base consists of eight build- 
ings at the corners of the octagons, joined 
together under the first platform by other 
buildings ; the whole is designed to continue 
the lines of the superstructure, and by 
diagonally and horizontally bracing the main 
vertical columns to form a rigid and spread- 
ing base: From each corner building rises 
an octagonal tower, 40ft. diameter, sur- 
mounted by a dome. The nature of the 
material to form the outside walls within 
the constructional steelwork, will depend 
upon the wishes of the committee ; but we 
strongly advise the use of either buff 
coloured terra-cotta, or cement concrete. 
Whatever material is used will be fixed in 
front of the diagonal bracing; for the 
architectural design requires that only the 
vertical and horizontal members should be 
prominent. In the centre of the first plat- 
form is a large circular building 100ft. inside 
clear diameter, surmounted by a dome, with 
galleries and outside platforms or 
promenades. This building can be used 
for many purposes, and will be capable of 
seating comfortably 3000 people, at the 
same time leaving a broad covered 
promenade round the seats. There will also 
be on the first platform level a broad 
promenade between the outer buildings, 
connecting the tower and the outside of the 
central dome; and the flat roof of the 
lower promenade in connection with the 
central building will form the floor of the 
upper promenade. On the outside of this 
upper promenade are buildings suitable for 
shops, restaurants, &c. The arrangement 
of the various promenades is shown clearly 
on the vertical section and on the plans. 
Access to the various platform levels from 
the first platform level is obtained by con- 
venient and easy flights of steps. The floor 
of this main platform may be of wood, but 
preferably of concrete, and is to be carried 
by the main girders, which also act as braced 
connections to the eight legs of the base. 
From the platform spring the eight octago- 
nal members which rise to the top of the 
tower. Each member is subdivided into 
eight octagonal members, and the whole is 
stiffened and tied by diagonal and horizontal 
bracing. The second, third, and fourth 
platforms are designed for the accommoda- 
tion of visitors, and there is ample space 
for buildings to be used as shops, 
restaurants, offices, &c. In addition to the 
lifts access to every platform and every 
floor in the base buildings can be made by 
convenient staircase, the steps having 12in. 
tread and Gin. rise. Two staircases, one for 
ascent and the other for descent, from the 
first platform to the fourth platform are to 
be fixed inside the main members. For 
the stability of the structure, the wind 
pressure has been assumed to be 112 Ib. per 
square foot, and under the action of this 
pressure and the dead level, the resultant 
pressure comes barely within the base. 
Instead, however, of increasing the width of 
the base—which, in many ways, would be 
objectionable on account of the cost of land, 
&c.—the designers propose to fill to a certain 
height the bottom lengths of the vertical 
columns of the base with ballast, such 
as sand, gravel, or slag. By this means 
they obtain the necessary stability 
in @ most economical manner, and do not interfere with 
the architectural proportions of the structure. As the 
columns are about 3ft. 6in. diameter, one lineal foot in 
all of the columns would give an aggregate load of sixty tons; 
50ft. would therefore give 3000 tons, an amount which would 
resist any possible shocks from sudden squalls. On account 
of there being at present no satisfactory method of using 
hydraulic power expansively, almost the same power is 
required to lift a cage full of passengers as an empty one. 
They have therefore adopted a series in preference to ened 
one large central lift, so that a great economy in working 
expenses may thus be effected. They propose to have four 
lifts from the ground floor to the first platform, each capable 
of carrying fifty passengers, thirteen complete journeys each 
hour, or a totel of 3000 persons per hour ; four lifts from the 
first platform to the second platform, each capable of carry- 
ing forty persons, fifteen complete journeys per hour, or a 
4 of _ pay eaayeced pel mec ty two lifts from the second 
platform € top, each capable of carrying fifty passenge 
twelve complete journeys ae hour, HY Sac 
hour. If desired, passengers can alight at the third platform. 


or a total of 1200 per | 
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Four lifts, 6ft. square, will also be placed in the corner build- 
ings for the convenience of the tenants, and to act as 


| auxiliaries to the larger lifts in busy times. The position of 
| these lifts is indicated on the plans. In the design of the 
| passenger lifts, the designers have had the assistance of Mr. 
E. B. Ellington, M. Inst. C.E., who has had considerable 
| experience in this class of work ‘and makes it a speciality. 
| There are to be two lifting cylinders to each lift—Ellington’s 
| patent differential — each end being provided with the 
| necessary stuffing - boxes, glands, &c., the diameter being 
| proportioned to the loads. The ends of both rods will be 
| securely attached to a common crosshead, provided with 
| turned guide rollers, working in guides, so that in the event 
| of one ram or + pero giving way from any cause whatever, 
| the other would sustain the load without being subjected to 
| any injurious strain. The crosshead on the lifting-rods is 
provided with turned steel spindles to carry the multiplying 
sheaves. There are to be four lifting ropes to each cage, of 
the finest specially made steel, of such a diameter that an 
one of them will sufficient to carry;the maximum load. 
‘The safety gear may be described as follows:—In the top 


| 
| 





f-aming of the cage, and opposite to each of 
the guides, is fixed a cast steel bracket, one side 
of which is provided with a gun-metal slipper, 
running on the guide runners. Opposite to 
this, and sliding in an inclined groove in the 
steel bracket, is a wedge with serrated face. 
This wedge slides opposite to and just clear 
of the hardwood strip in the runner under 
normal circumstances, but is capable of 
gripping the runner firmly if pulled upwards 
relatively to the cage. Mach wedge is con- 
nected by an independent steel wire rope to 
the multiplying sheaves on the crosshead on 
the rams of the lifting apparatus. As the 
multiplying power is the same as] for the 
lifting ropes, the wedges will follow exactly 
the motion of the cage. In the event of the 
lifting ropes, or any other part of the ma- 
chinery, giving way, the wedges are auto- 
matically pulled into action, effectually 
jamming the cage on the guide runners, 
without straining or damaging the cage in 
any way. The wedge ropes will be of the 
same quality as the lifting rope, and all 
sheaves will be of large diameter and turned 
in the groove. 

The hydraulic power plant to consist of 
pumping engines, boilers, pumps, accumula- 
tors, tanks, and piping. The working pres- 
sure of the first platform level is to be 
1000 lb. per square inch, and all parts of the 
machinery subjected to this pressure will be 
tested to a pressure of 3000 lb. per square 
inch. The pumping machinery is arranged 
to be placed on the ground floor of one of 
the corner buildings, and consists of three 
pair of engines, three boilers, two accu- 
mulators, &c. If the whole of the lifts 
work together, two engines and two boilers 
would be sufficient ; the third set, if erected, 
to be used as spare. If it be arranged for 
one half of the lifts to be ascending while 
the other is descending, a still further reduc- 
tion in the plant can be made. The esti- 
mates are given in such a form that the cost 
of any arrangement can be easily ascer- 
tained 

The engines will be of the horizontal com- 
pound non-condensing type, with cylinders 
18in. and 32in. diameter respectively, with a 
stroke of 24in. They are to drive pumps 
capable of delivering 140 gallons of water 
per minute, against an accumulator pressure 
of 1150 1b. per square inch, and a pressure 
from the suction tank of 150]b. per square 
inch, with a steam pressure of 801]b. per 
square inch. The boilers to be of the Lanca- 
shire type, capable of withstanding a working 
pressure of 801b. per square inch. They are 
to be 26ft. long and 6ft. Gin. diameter, with 
two flues 2ft. 6in. diameter, tapering to 
2ft. 3in. at the back end. They are to be 
constructed entirely of steel, the circum- 
ferential joints to be single rivetted and the 
longitudinal joint double zig-zag rivetting, 
all done when practicable by hydraulic 

wer. The accumulators will be 18in. 
diameter and 20ft. stroke, and fitted with 
all necessary stop, throttle, and relief valves. 
The electric lighting plant to be placed 
on the ground floor of one corner of the 
tower. In making the following estimates 
the designers have consulted several eminent 
contractors, and framed their estimates 
accordingly. The amounts, however, can 
only be considered as approximate, for the 
undertaking is such a gigantic one, the con- 
tractors very naturally object to go into the 
question minutely until some definite design 
has been decided upon. When a design is 
selected, the work - presume will then be 
thrown open to competition, and definite 
tenders obtained. 

The cost of the constructional metal work 
of the tower—that is to say, the actual tower 
itself—is kept separate from the cost of 
the buildings, for the latter do not form an 
integral part of the structure, and may be 
varied according to circumstances. The 
quantities of the buildings, &c., have been 
cubed and prices affixed by competent 
contractors who have erected similar work 
elsewhere. The estimate does not include 
the floors in the corner buildings below the 
first platform; these will have to be 
constructed to suit the tenants. 
cost of the hydraulic machinery was 
supplied by the Hydraulic Engineering Company, Limited, 
Chester. 

Estimated Cost. 
Steel structure, erected complete, including all the | 





buildings on the various platforms .... 309,265 
Hydraulic machinery and passenger lifts .. 55,373 
Electric lighting plant .. .. .. .. 5,000 
Contingencies, &c. .. .. .. 30,000 

Total estimated cost .. .. £899,688 








THE water supply of Paris is so wholly inadequate that 
during the past week or two the water from thé source has been 
entirely cut off from some of the arrondisements, and only water 
from the Seine has been sparingly supplied. This state of things 
has considerably transferred some industrial establishments in 
which work has either been restricted or wholly suspended. The 
danger of the distribution of Seine water for household purposes 
has been finding expression in the Chamber of puties 


and elsewhere, and it will serve as another incentive to the 
speedy execution of the new works for supplying pure water to 
Paris, 
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MECHANICAL UNITS. 


In 1887 a Committee of the British Association was 
appointed for the purpose of “ considering the desira- 
bility of introducing a uniform nomenclature for the 
fundamental units of mechanics, and of co-operating with 
other bodies engaged in similar work.” ‘The chairman of 
the Committee was Sir Robert Ball, the secretary was 
Mr. E. P. Culverwell, of Trinity College, Dublin, who 
issued a series of questions to members and collated their 
replies. The result was that in 1888, when the Committee 
met at Bath, they were able—amid much difference of 
opinion—to agree as to the desirability of introducing 
names for the C.G.S. units of velocity, momentum, and 
pressure; the names suggested being, kine, bole, and barad 
respectively. During the next year nothing much was 
done, and Mr. Culverwell resigned the secretaryship ; but 
Professor Greenhill took it up at Newcastle last year, and 
there has passed between the members a certain amount 
of correspondence, which for the sake of greater publicity 


is appended below. 


To the Secretary of the Committee of the British Association 
on the Nomenclature of Dynamical Units. 

I am pleased to have an opportunity of submitting a few 
remarks to the Committee, as I think there is need of a great 
deal more to be done. 

The three new names adopted by the Committee at Bath, 
the kine, the bole, and the barad, with the addition of the 
spoud, not adopted, appear to have obtained a succés d’estime 
among theoretical instructors, but I cannot find that they 
have ever been employed practically, nor have they yet been 
adopted into elementary instruction and text-books, to judge 
from Loney’s ‘‘ Elementary Dynamics” (I have not yet seen 
the A.I.G.T. Syllabus of Dynamics.)! 

If we examine the practical units of the electrician, the 
joule, watt, volt, ampere, ohm, &c., we shall find them based 
on the metre and kilogramme, the commercial units of length 
and mass, as units, and not upon the centimetre and the 
gramme, which are in general too minute for practical pur- 

Ses. 

Thus 4mv* is the energy in joules of m kilogrammes 
moving with velocity v metres per second, the joule being 10° 
ergs; the watt is a power doing 1 joule per second, and is the 
same as a volt-ampére ; and so on. 

If we turn to the “ First Report of the Committee for the 
Selection and Nomenclature of Dynamical and Electrical 
Units,” 1873, we find that the consideration which weighed 
—Mr. G. J. Stoney dissenting—in the adoption of the centi- 
metre and gramme, instead of the metre and kilogramme, was 
that of making the density of water unity, instead of one 
thousand ; so that the equation 

{=s 
should give the mass M in grammes of V cubic centimetres 
of a substance of specific gravity s, while 
M =1000s V 


gives the mass in kilogrammes of V cubic metres, but 
Vv 


gives the mass in metric tonnes. With British units the 


equation 
M = 1000s V 
gives the mass in oz. of V cubic feet. 

What I wish, then, to propose is that our Committee, 
while still taking the terminology of the C.G.S. system under 
its protection, should concur and co-operate with other Com- 
mittees—such as that of the Congress of Electricians held at 
Paris this year (1889)—and with the practical and commercial 
world in regulating the terminology of the metre-kilogramme- 
second—M.K.S.—system, as well as of our British foot- 
pound-second—F.P.S.—system. . 

A name for the absolute unit of force on the M.K.S. system 
is wanted, and considering how the words joule and watt are 
derived, this name should by analogy be that of some scientist. 
If not already employed, the name of Gauss appears most 
appropriate, as the inventor of the absolute system for 
measuring forces as opposed to the gravitation system. 

A name also is wanted for the unit velocity of one metre 
per second, the unit employed by all foreign artillerists ; and 
we may reserve, for the present, the name for the unit 
acceleration, expressed in which gravity is about 9°181. 

In the British F.P.S. system we have already the poundal. 
Professor James Thomson’s name for the absolute unit force; 
and I think Mr. Lock’s veloes and celoes as names for units 
for velocity and acceleration should also receive the official 
sanction of our Committee. 

I propose, also, that the Committee should 3s an official 
we on the proper use of the word knot, rv it is too 
ate. 

The knot is a speed of one nautical geographical sea mile 
or mean sexagesimal minute of latitude per hour ; it is the 
cosmopolitan unit of speed at sea, and is expressed by the same 
word in all languages; knots in English is neuds in French, 
Knoten in German, Knoopen in Dutch, nodi in Italian, nudos 
in Spanish ; while the Scandinavian and Russian equivalent 
would probably be derived from Cnut and Knout. 

But by a F maperoe precision, the expression knots per hour 
to measure the speed of a vessel is creeping into general use, 
with the effect of converting the knot into a measure of 
length, so that the barbarism of measuring the length of a 
voyage or of a submarine cable in knots is becoming common 
with electricians and others. 

Strictly speaking, knots per hour would mean acceleration ; 
a steamer going 20 knots an hour, and starting from rest, 
would perform a voyage of 3000 nautical miles—Liverpool 
to New York—in 17-32 hours. 

The only occasion on which we may use the word knot as 
the equivalent of a length is in spacing the knots in a log 
line, when, as explained in Sir W. Thomson’s “Navigation,” 
Glasgow, 1876, p. 25, the nautical mile being about 6080ft., 


we have for the glass of 30 seconds the knot = =~. 
3600 
50'7ft., or 50ft. Sin., &c. 

To satisfy the requirement of a short word for the nautical 
mile, the word “ naut ” has been proposed, I believe by Sir 
hes Thomson, so that the knot is a speed of one naut per 
nour. 

The proper use of the word knots is carefully inculcated at 
the Royal Naval College, Greenwich, where the improper 
expression, knots per hour, is regarded as the note of a naval 
engineer, shipbuilder, or landsman. 

(One naut = - 10° — = 10° x 1:852 centimetres = 

: 90 x 60 
kilometres ; ; 








1:852 


1 They are mentioned, but not adopted, in that Syllabus,—Secretary. 





a wee ‘ee 
One knot = 30 x 60 = 51°44 kines ; 
One kine = 0:01944 knots.) 


It will be noticed that all dynamical systems of units 
agree in taking the second, the mean solar sexagesimal 
second, as the unit of time; and that centesimal time was 
never employed, but relegated immediately to the limbo of 
oblivion. . 

But, to be consistent in the C.G.S. system, the centesimal 
second should have been adopted, and the mean solar rf 
should have been centesimally divided into forty hours, eac 
hour into 100 minutes, and each minute into 100 seconds, so 
as to agree with the centesimal division of the angle. 

A kilometre is thus a mean centesimal minute of latitude 
on the earth’s surface, and the centesimal knot would be a 
speed of one kilometre per centesimal hour, the kilometre 
being intended to replace the sexagesimal nautical mile; and 
to convert centesimal time into longitude, or vice versd, we 
should multiply or divide by ten. 

But the centesimal division of the right angle into 100 
grades is very unnatural; while the ease with which the right 
angle is bisected, trisected, and thence divided into six equal 
parts geometrically, and then by the quinquisection further 
divided into thirty equal parts, shows that the sexagesimal 
division of the right angle has far more claim to be considered 
fundamenta’, 











What a pity it is then that the framers of the metric 
system did not accept the sexagesimal division of time and 
angle as a starting point, and then the kilometre being the 
nautical geographical mile, a metre would be very little 
different from the old French toise, or our fathom. As it is, 
the metric system is useless for purposes of navigation. 

But although the metre and ki mme are now too 
firmly established as part of modern civilisation to be ever 
changed, I have ventured to make these few obvious criticisms 
on the metric system with a view of showing that other 
systems of measurements will always exist along with it, 
which systems are deserving of the attention of the Com- 
mittee. 

The Committee should also incorporate into its next Report 
the terminology agreed to at the International Congress of Elec- 
tricians held at Paris this year (1889), and should discuss the 
various proposals recently made to the Academy of Sciences, 
reported in the Comptes Rendus. A. G. GREENHILL. 

7th November, 1889. 7 


Suggestions by Professor Everett, November 27th, 1889. 

I have read carefully Professor Greenhill’s Paper of Sug- 
gestions, dated 7th November. It contains several verbal 
errors, obviously made by the transcriber, but I have had no 
difficulty in correcting them. 

As regards the joule and watt, it is easy to verify Professor 
Greenhill’s statement that they are the units of work and 
work-rate which would be obtained by taking the metre, 
kilogramme, and second as the units of length, mass, and 
time; but Professor Greenhill appears to be in error in 
saying that the volt, ampére, ohm, &c., are based on the 
metre and kilogramme. The ohm, for example, is a velocity 
of one earth-quadrant per second, and cannot be derived 
from the metre, except by making one ten-millionth of a 
second the unit of time; and this is not the unit of time 
which connects the watt and joule. 

We, as a Committee, are concerned with mechanical, not 
with electrical units, and the watt and joule may be regarded 
as mechanical units. They certainly would come in har- 
moniously with the absolute unit of force on the M.K.S. 
system, for which Professor Greenhill proposes the very 
appropriate name of the Gauss. If there really is a demand 
on the part of practical men for a neme for this unit of 
force, I think we ought to accept this proposal of Professor 
Greenhill’s. Iam not in a position to say whether such a 
demand exists. 

As regards the corresponding unit of velocity, the demand 
for a name is, I think, not great. ‘‘ Metres per second” is 
fairly short, and conveys its own meaning. 

I have not myself used the names velo and celo, but have con- 


tented myself with Ls for the latter, and a , or ft. per sec. 
sec.” sec, 


for the former. Mr. Lock’s book, in which the names velo and 
celo occur, was used one year in a small class taught under 
my direction by my senior scholar, and he reported to me 
that these names gave the students trouble, and he could 
have done better without them. Nevertheless, if any con- 
siderable number of the members of our Committee wish for 
names for these units, I will consent to our authorising the 
names velo and celo, as used by Mr. Lock; the plurals to be 
velos and celos. 

I am completely in accord with Professor Greenhill respect- 
ing the name for the nautical unit of velocity, the knot. I 
never come across the mongrel phrase, knots per hour, without 
an inward shudder. It is of a piece with the commercial 
barbarism, five pounds per cent., instead of five per cent.; and 
with the language I once heard in a valuable paper on “ Specific 
Heats,” in which the values were stated as the “ specific 
heats per gramme.” 

As we have already dealt with units of velocity, I do not 
think the knot is outside our jurisdiction; and, inasmuch as 
the abuse has originated not with seamen but with landsmen, 
who have picked up their ideas from teachers of mathe- 
matical science, I think we are in a position to interfere with 
advantage. If we declare that we support the old-fashioned 
use of the word which is customary among seamen, the 
modern innovators will not have a leg to stand upon. 

As.regards a shorter name for ‘“‘ nautical mile,” to obviate 
the modern misuse of the word “knot,” the suggested name 





naut would be identical in sound with naught, and besides 
this objection it would often be taken to be a mispronuncia- 
tion of knot, and so would confirm people in the erroneous 
use of this name. I think nawtic would be a preferable 
name; but the best name of all would be sea-mile, which 
would be understood by everybody at first hearing, and does 
not take long either to say or to write. It is already in use 
to some extent. 

Side by side with our protest against the misuse of “knot” 
should be a protest against the misuse of the notation 2’ 5” 
for 2m. 5s.: that is, against using the symbols which 
properly denote minutes and seconds of angle to denote 
minutes and seconds of time. Every astronomer and every 
ocean-going captain knows that a longitude of 2m. 5s. is 
fifteen times as great as a longitude of 2’ 5”; but the misuse 
of the latter notation is very common among mathematicians 
who have not been concerned with practical astronomy. 

I think we may also usefully protest against the barbarous 
phrase, ‘‘ rate of speed,” which is fast becoming the favourite 
designation for speed, whether it be speed of steamers, or of 
athletes in a race, or of stenographers in a writing match, or 
of telegraphists in “sending ;” the “rate of speed” in the 
two last cases being stated in words per minute. I think we 
should also insist upon the maintenance of a distinction 
between “ intensity” and “amount” in the case of several 
physical magnitudes, more especially in the cases of force, 
pressure, and stress. The following are the distinctions to 
be taken in these three cases :— 


Intensity of foree can be expressed in dynes per gramme. 


Amount of force ” *” in dynes. 
Intensity of a pressure ,, ‘a in dynes per sq. cm. 
Amount of a pressure ,, = in dynes. 
Intensity of a stress ,, ‘s in dynes per sq.”cm. 
Amount of a stress ss - in dynes. 


Many treatises on statics set out by stating that a force 
has direction, intensity, and point of application, meaning by 
intensity what ought to be called amount or magnitude. I 
think we should discountenance this use of intensity. 

The word “pressure” is used about as often to denote 
amount as to denote intensity, and I do not object to this 
double use of it, because the context generally shows which 
is meant; but I want the distinctive words to be provided 
ready for use where necessary for preventing ambiguity. 
Similar remarks apply to “ Stress.” 

It is very difficult to adhere to the strict rule which forbids 
us ever to use “force” for “intensity of force.” In dis- 
cussing the mathematical theory of attraction, I always fe: 1 
myself compelled to speak of X Y Z and As as 
“forces.” Thomson and Tait, though generally calling 
them “attraction on unit of matter,’ allow themselves to 
say in the first line of page 84, Part II., ‘Hence the force, 
_ «9 

d s ao 
and at the foot of the same page they call X Y Z “the 
components of the force,” the words of the passage being, 
“ a*V=O, or in terms of the components of the force, 
aX ,dY¥,daZ_ 0.” 
dz dy dz ; 

The old designations ‘“‘ moving force” and “ accelerating 
force ’’ were objectionable ; but it is not objectionable to dis- 
tinguish amount or magnitude of a force from intensity of a 
force; and when this distinction is clearly recognised, I would 
tolerate the use of the simple word force for intensity of force 
in places where the connection prevents ambiguity. 

I think we should set our imprint upon the new word 
torque, which has already been used by some writers of high 
authority in place of the very inexpressive word couple. 

Also upon the new technical term wrench, introduced by 
Sir R. S. Ball, to denote the complete resultant of a set of 
forces applied to a rigid body. This complete resultant may 
be expressed in various ways, the number of specifying 
elements being always six; and I think the name wrench 
should not be restricted to any one mode of specification, 
but should denote the thing itself. Sir R. Ball defines a 
wrench as consisting of the force and minimum couple (the 
axis of the latter being coincident with the line of action of 
the former), but it is often more convenient to specify a 
wrench by X Y ZL MN, the three former being forces and 
the three latter couples. 

Newton’s third law of motion, as applied to two solid bodies 
acting on each other, is that the wrenches which they exert 
on each other are equal and opposite. It is to be noted that 
the equality of two wrenches implies six scalar equations. 

Quotation from the “ Imperial Dictionary,” Edition 1882: 

Knot.—1.....cce0e , ere 

8. Nautical (a) a division of the log-line, which is the same 
fraction of a mile as half a minute is of an hour, that is, it 
is the hundred and twentieth part of a nautical mile; hence, 
the number of knots run off the reel in half a minute shows 
the vessel’s speed per hour in miles, so that when a ship goes 
eight miles an hour she is said to go eight knots. Hence 
(6) a nautical mile or 6086-7ft. 

Quotations from Raper’s “ Navigation,” p. 80, Siath Edition: 

‘‘ The log-line is divided into equal portions, called knots, 
at each of which a bit of string, with the number of knots 
upon it, is put through the strands. The length of a knot 
depends on the number of seconds which the glasses measure, 
and is thus determined— 

No. of feet in 1 knot _ No. of seconds of the glass. 
No. of feet in 1 mile No. of seconds in an hour. 
The nautical mile being about 6080ft., we have for 


&c., as 


resolved along any curve of which sis theare, is...... 


” 





the glass of 80 sec. the knot = 6080 x 80 _ 50°7ft.; for 
the glass of 28 sec. the knot = sana = 47-dft. 


The knot is supposed to be divided into eight equal parts, 
or fathoms—which they are very nearly. In the Royal Navy, 
the even fathoms only are reckoned, for the convenience of 
adding up the distance on the log board.” P.81. ‘“ The long 
glass runs out in 30 sec. or in 28 sec., the short glass runs out 
in half the time of the long one. When the ship goes more 
than 5 knots the short glass is used, and the number of knots 
shown is doubled.” J. D. Everett. 


B.A. Nomenclature Committee. 

Dear Sir,—I have much pleasure in forwarding to you a 
copy of some suggestions by Prof. Everett, with his criticisms 
of Prof. Greenhill *s paper. 

I desire to withdraw the statement I made that the mean- 
ing for knot—a velocity of one nautical mile per hour—is not 
given in standard dictionaries. This statement arose from 
my having first looked at Chambers’ Dictionary, in which 
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knot is wrongly, as I now see, given as “a division of the log- 
line; a mile ;” and then having looked at the Imperial Dic- 
tionary, and having prematurely ceased to read on when I 
found that it was there also given as a division of the log-line. 
Had I read on, I should have seen that the seamen dropped 
the element of time, and spoke of a velocity of so many knots 
per 30 sec., as a speed of so many knots. But since it is un- 

oubtedly wrong to use knot as the equivalent of a nautical 
mile, and since, as Prof. Everett observes, it is probably the 
mathematicians who are responsible for the confusion, I gladly 
withdraw my opposition. I shall be glad to receive any other 
communication.—Yours sincerely, 

EpwakrD P. CULVERWELL, Sec. 
40, Trinity College, Dublin, Nov. 30th, 1889. 


To the Secretary of the British Association Committee on the 
Nomenclature of Dynamical Units. 

Dear Sir,—I am glad Prof. Greenhill has rescued the 
Committee from a too speedy extinction, and agree with him 
—_ there are several things which may be still usefully done 

y it. 

Perhaps it may be useful to comment on some of the obser- 
vations in his circular letter to you. 

First, as a teacher, I must plead guilty to not having done 
much to introduce the kine, bole, and barad ; the reason being 
that in elementary mechanics the British system of units 
appeals more easily to the student, and in many cases leads 
to simpler mental arithmetic—principally on account of the 
singular properties of the number 32, viz.: that it can be 
halved ad lib., and that its half and double are both ect 
squares. That the time taken and the velocity gained by a 
falling body happen to be } ,/h and 8 ,/h respectively, if a foot 
is the unit of length, is too enticing to be readily abandoned 
for a repulsive number like 981. 

Moreover, I feel sure that in the early stages of learning, 
expressions like feet per second per second are really helpful, 
inasmuch as they emphasise instead of masking the essential 
dimensions or denomination of physical quantities. It is for 
this reason that I should regret to see velo and celo and other 
lightl ee and purely insular gibberish authoritatively 
introduced. 

I regard the kine, bole, and barad as useful in a stage above 
the elementary, when mechanics begin to merge into physics, 
and when the quantities to be practically dealt with are quite 
likely to be as small as these units; though I decidedly incline 
to think that multiples would have been more practically 
useful than the C.G.S. units themselves. Let us just con- 
sider them a few minutes. 

I am not quite sure how frequently a name for unit velocity 
will be needed, because metre per second or kilometre per 
hour are very short and easy specifications. 

It may be well to note that a mile per hour is equal to 
44-7 kines, and that accordingly a sharp walking e may 
attain 200 kines, a e which is likewise reached by a body 
which has drop about Sin. To attain a speed of one 
kine a thing need only drop the two-hundredth part of a 
millimetre. A gramme falling this microscopic height with- 
out bouncing deals a blow of 1 bole. . 

The electrolytic velocity of hydrogen atoms through an 
aqueous solution when urged by a slope of potential 1 volt per 
centim is just about 1 centim per hour, or say one-third of a 


ne. 

Velocities of diffusion may be expressed in terms of a 
microkine, which is less than a millimetre per day, or a metre 
in about three years. 

Passing to bigger velocities: the metre per second, or hecto- 
kine, serves for railway speeds; while for gunnery, gas mole- 
cules, and sound, nothing better offers itself. The velocity of 
sound in air at Odeg. C is 33 kilokines, but 330 metres per 
second does just as well. 

For enormous velocities it may be useful to remember that 
the Electrical Standards Committee have sanctioned the use 
of the term “quadrant” for a length of 10’ metres exactly. 

It is to be doubted whether an angular unit ought thus to 
be appropriated — whether it is not perpetuating the old 
fallacy, “sixty-nine miles make a degree” — and if so, 
whether a remonstrance should not be addressed from this 
Committee to the other; but supposing it or some other term 
adopted, the velocity of light in air is conveniently expressed 
as 30 q' ts per second, in common glass 20 quadrants 
per second, and so on. 

As to the bole, I feel it is too small to be frequently useful, 
and that a multiple of it might be adopted with advantage. 
The only thing I think of which strikes a blow vastly less 
than a bole is a single gas molecule. When small impacts 
are measured, in ballistic galvanometers and the like, it is 
nearly always a moment of impulse, an angular momentum, 
that needs expression. 

A milligramme falling 4 metres in vacuo on to felt strikes 
with about 1 bole. The impact of a one ounce rifle bullet at 
1100ft. a second, or thirty grammes with the velocity of 
sound in air, is about 1 megabole. 

To start or stop a 300-ton train at 50 miles an hour needs 
an impulse of more than half a million megaboles. 

The bole at present defined is a gramme-kine. It seems to 
me more likely to be acceptable if a bole were defined as 
either a kilogramme kine or a tonne kine. 

A kilogramme kine is still much less than the British unit 
of momentum, or one pound-foot per second ; 136 of one equals 
32 of the other. 

As to the barad, it seems a satisfactory unit, especially if a 
megabarad be definitely accepted as ‘one atmosphere.” I 
urge this stepon the Committee. It is equal to 75 centi- 

metres of mercury at a certain temperature which could be 
easily ascertained and stated. I make it 2°°8 C. at London, 

Regnault’s unfortunate 76 centims of mercury will then be 
76/75 ths of an atmosphere, and may be called a Regnault- 
atmosphere for the present. 

But for most purposes the barad is rather small. A pound 
weight per square inch is 89 kilobarads: the vapour ten- 
sion of water at 0 deg. C. is 6000 barads, and of ether is a 
quarter million of them. The greatest electric tension which 
air can stand without disruption, or 4 gramme weight per 
square centim, is 490 barads. 

The energy of an electrostatic field in air is therefore 
always less than 490 ergs per c.c., or 49 joules per cubic 
metre. 

The energy of Sunlight at the distance of the earth can be 
estimated from Pouillet’s data as 1-2 million ergs per second 
per square centimetre, or }-horse power per square foot, or 
1200 watts per square metre, or 40 ergs per cubic metre, or 
4 foot-tons per cubic mile, or 40 microbarads. 

Remembering that half of this energy is electrostatic, and 
comparing the 40 ergs per cubic metre of light with the 
previous 49 joules per cubic metre of electrostatic strain, we 
see that a light twenty million times as intense as tropical 





sunshine ought to have a chance of smashing ordinary air, 
and that a less violent light ought to break down a partial 
vacuum, with consequent opacity; unless, indeed, the fre- 
quency is too quick. 

Tenacities can be expressed in megabarads or atrhospheres; 
thus, of steel the tenacity is, say, 8000 atmospheres, of glass 
600, and of cement 20. 

Coefficients of elasticity may be stated in atmospheres per 
unit strain, but are usually very large. For instance, the 
rigidity of steel is nearly a megatmosphere per unit angle, 
and its Young’s modulus is 2 megatmospheres per unit 
elongation. Thomson’s old estimate of the rigidity of the 
Ether lies between a barad and a kilobarad per unit shear. 

Perhaps a name for the unit of density, 1 gramme per c.c., 
might be a convenient thing to have. 

With regard to the joule and the watt, which, being strictly 
mechanical units, fall under the cognisance of this Commit- 
tee, I hope great things from their introduction. The erg is 
far too small for many purposes, but the joule is of a very 
handy size, being just about three-quarters of a ‘ foot-pound ;”” 
for 1-horse power equals 550 foot-pounds per second, and also 
equals 746 joules per second: hence 550 foot-pounds equal 
746 joules. 

It may, therefore, be hoped that the joule will gradually 
replace, at any rate in physical science, that mutilated and 
inexpressive unit ‘the foot-pound,” the use of which has led 
to the fogging of many engineers concerning the position of 
the simple constant g, and has led Prof. Greenhill himself to 
deny that the weight of a body is g times its mass. 

So long as the “foot-pound” exists, except in inverted 
commas as a technical term of mainly historical interest and 
occasional gravitational use, it is liable to be confused with 
the pound-foot; as, for instance, a momentum of 6 pound- 
feet per second will sound like a power of 6 “foot-pounds” 
per second. 

Again the picturesque term “ horse-power”’ has a chance 
of being gradually replaced by the kilowatt, of which it is just 
three-quarters. 

pee it happens accidentally and not by design, the 
fact noted by Prof. Greenhill is convenient, viz.: that while 
kinetic energy expresses itself in ergs, if mass is taken in 
grammes and velocity in kines, it expresses itself in joules, if 
mass is expressed in kilogrammes and velocity in metres per 
second. But the main advantage of the joule appears in the 
subject of heat. The old thermal unit is for many purposes 
very unsatisfactory, and dates from a time when the nature 
of heat was unknown. If heat had always been known to be 
a form of energy, no unit except a mechanical one need ever 
have been used for it. (See A. Lodge in Nature, vol. xxxvii., 
p. 320.) 

The ergis too small a unit of heat for practical purposes, for 
it takes forty-two millions of them to warm a gramme of water 
1deg. C.; but 4-2 joules are sufficient, and hence the absolute 
specific heat of water is properly expressed by the number 4-2, 
being 4:2 joules per e degree. This value may still be 
expressed by the letter J, and the specific heat of any 
substance, hitherto called c as referred to water, will be 
absolutely Jc. 

The phrase, “determination of mechanical equivalent of 
heat,” will also be relegated to history, and the operation will 
be called “determination of the absolute specific heat of 
water,” i.e., the amount of heat-energy needed to raise a 
gramme of water 1 deg. 

Names for unit gradient of temperature, 1 deg. per centi- 
metre, and for unit slope of potential, 1 volt per centimetre, 
are also wanted. One name, e.g., “cline,” might possibly 
serve for both. 

Then specific conductivities would be expressed in watts 
per square centimetre per cline, or the same thing with 
ampéres for watts. A name, however, for ampéres per square 
centimetre, intensity of current, is wanted in electricity, 
especially in its electrolytic department. A trivial but 
rapidly increasing electrical inconvenience is that the related 
quantities, index of refraction, and magnetic permeability, 
are almost universally denoted by the same symbol. 

Going back to Professor Greenhill’s letter :—He asks for a 
name for the metre-kilogramme-second unit of force, 
that is, for one-tenth of a megadyne. I regret with him 
that the - dyne is so small, and think that if a 
megadyne had been originally called a dyne, with the present 
dyne as microdyne, the range would have been better covered. 

Anyhow, I feel strongly that the name Gauss, being already 
almost appropriated in magnetism, should not lightly be 
diverted elsewhere. 

Moreover, one should not discard the C.G.S. system; and 
now that the joule is happily accepted as a unit of work, any 
new unit of force should be defined with reference to it: as 
that force which, acting through a centimetre, does one joule 
of work. Such a force will be 10 megadynes (or about 
10 kilos. weight) and might be given a name, say, for the 
sake of illustration a dynam. Then the weight of a centi- 
gramme balance rider is about a microdynam—or 10 dynes— 
and a kilodynam is something like the weight of ten tons. 

A megadynam runs up therefore to the biggest forces with 
which even Engineers have todo. (Though the centrifugal 
force of the moon on the earth is nearly a billion of them). 

The force of a dynam acting on a tonne produces an 
acceleration of 10 kines per second, and is a suitable unit for 
hoists and colliery-tackle. A dynam per square metre is a 
kilobarad. A dynam per square centim is ten atmospheres, 
and is a suitable unit for expressing tenacities and coefficients 
of elasticity. 

A dynam-second is a big sort of Bole. 

The fact is that the introduction of the joule is really a 
revolt against the smallness of the bare C.G.S. units; and a 
fresh set of derived units are liable to crop up, with the joule, 
or whatever it is to be called, as basis. They will, I believe, 
be welcome. 

I wish to call attention to the extreme need there is for names 
for the units employed in rigid dynamics and rotating bodies, 
especially for moment of inertia, moment of momentum, and 
moment of force. I believe, moreover, a name for unit 
curvature, the reciprocal of length, would be useful. It is 
wanted in optics also. 

Angular velocity may be stated in radians per second, or in 
revolutions per minute, as at present; and angular accelera- 
tion scarcely needs anything more than radians per sec. per 
sec.; but angular momentum or moment of impulse cer- 
tainly needs a name. If moment of inertia had a name, say, 
for instance, cy, we could get on a little way, for then 
angular momentum would be cyradians per second; but that is 
perhaps too long. 

Moreover, a name for unit torque or couple is really 
wanted, and the unit angular momentum would be the 
product of this into unit time. 

If you, Sir, as secretary, would draw up a list of queries, 
such as were answered some two years back, but this time 





having reference to the various rotatory units, some agreement 
might possibly be come to at Leeds. 
(Signed) OxtiveR J. LopGe. 

P.S.—I have just received the remarks of Professor Everett ; 
but this letter is quite long enough, without discussing any- 
thing more at present. I may just say how cordially I sym- 
pathise with his remarks about ‘five pounds per cent.,” and 
“ rate of speed ;” the latter sometimes appears with an addi- 
tional decoration, as a “fast rate of speed.” The very 
common phrases, “ rapid rate,” and “ quick speed”’ or “slow 
speed,” are similarly though less objectionable. 

University College, Liverpool, 9th December, 1889. 

APPENDIX. 
SuMMAaRY OF PROFESSOR LODGE’s SUGGESTIONS AND 
RECOMMENDATIONS. 

1. That the Electrical Standards Committee be asked to 
reconsider their decision to used the angular term “ quadrant”’ 
to denote a length. 

2. That a million C.G.S. units of pressure be definitely 
accepted as “one atmosphere ;” and that 76 centimetres of 
mercury be styled a ‘‘ Regnault-atmosphere”’ for the present. 

3. That a name be found for the unit of density. (Some 
simple derivative of a word for water would be appropriate.) 

4. That a name be applied to a unit of energy of practical 
size, say ten million C.G.S. units. The name “joule” has 
been applied by the Electrical Standards Committee to 
this purpose ; but if the more appropriate name “erg” could 
have its signification transferred, from its present too insigni- 
ficant amount to this multiple of itself, it would be better. 

5. That it rests with this Committee to accept or reject 
the recommendations of the Electrical Standards Committee 
respecting mechanical units, such as the joule and the 
watt. 

6. That Heat be now definitely recognised as a form of 
energy, and be expressed in joules or ergs. 

7. That the historic phrase ‘“ mechanical equivalent of 
heat ’’ be gradually replaced by its more practical equivalent 
“absolute specific heat of water.” 

8. That the name “joule” is really more appropriate to 
the absolute unit of specific heat, viz.: the energy per water- 
gramme-degree, than it is to the bare unit of energy; and 
that it be so appropriated. 

9. That no name better than “erg” for the unit of energy 
is likely to be suggested, and that if this be not employed for 
ten million C.G.S. units it will be practically displaced 
altogether. Fora time the big Erg could be spelt with a 
capital, or be called an ergon. 

10. That the C.G.S. unit of force being too small for 
practical purposes, ten million of them be re-defined as a new 
Dyne; either spelt for a time with a big D, or called a dynam. 

11. That this unit of force acting for a second be styled a 
Bole, instead of the uselessly minute fraction of it, the C.G.S. 
unit. 

12. That the name “watt,” which is the new Dyne 
moving with C.G.S. unit velocity, or the new Erg per second, 
be definitely accepted by this Committee; notwithstanding 
that it departs from the hitherto accepted practice of avoid- 
ing personal names for mechanical units. 

13. That a name be given to unit gradient of temperature 
or potential, as well as to unit conductance. 

14. That the Electrical Standards Committee be asked to 
give a name to unit intensity of current. 

15. That they be also asked to suggest some symbol to be 
used for index of refraction instead of u, which has a more 
important and now frequently clashing appropriation. 

16. That names are badly wanted for some of the following 
units :—Unit moment of inertia; unit torque or couple; unit 
angular momentum, or moment of impulse; unit Cg 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE have this week been indications that a better state of things 
is setting in in the iron trade. The inquiries which have come to 
hand have been rather more numerous than of late. Stocks, alike 
of crude and manufactured iron, are getting low in consumers’ 
hands, for users have for some time past proceeded only tenta- 
tively. They knew that the market was more or less in a state of 
transition, and have accordingly satisfied themselves with ordering 
for little more than their bare necessities. There is now, how- 
ever, a general feeling that things have about touched bottom. 
lt is not thought that prices will go much lower than any 
reducticns which it may be expedient to declare at the pera itd 
meetings next Wednesday in Wolverhampton and the following 
day in Birmingham. 

& view of these gatherings there were a large number of test 
inquiries yesterday at Wolverhampton, and on ’Change here to-day 
—Thursday. It is anticipated that these will lead to considerable 
business shortly. 

Makers of marked bars were to-day inclined to quote easier 
rates. The official quotation for these has been kept at £9 10s. 
now forsome time. The firm attitude which in this respect thelist 
houses—buoyed up by Government orders—have maintained, has 
presented a decided contrast to the concessions that have been 
made in unmarked bars, and in sheets, hoops, and other descrip- 
tions. But these Government orders are now getting worked off, 
and fresh business is not arriving in their place as freely as could 
be wished, 

It seems therefore probable that the only important alterations 
that will take place at the quarterly meetings will be a ‘levelling 
down” of best iron, so as somewhat to reduce the difference which 
now exists between it and common sorts. Most descriptions of 
iron, which usually range in value downwards below marked bars, 
are about as low as the present state and prospective condition of 
the fuel and wages’ markets will admit. The figures that have 
to be paid for coal are still considerable, and the existing conces- 
sion with regard to iron workers’ wages is only experimental 
and temporary. : 

It was to-day anticipated that next Thursday will see a reduction 
in marked bars by from 10s. to £1, and preliminary negotiations 
were mostly on that understanding. , 

Sheets were in slightly better inquiry, but prices remain weak 
and irregular. What demand there is is mainly for working-up 
purposes, the galvanisers being quiet and therefore not ordering. 

It was understood that the hoop ironmakers would not reduce, 
but would leave prices as at present, at £7 10s. delivered to works 
in Staffordshire. 

Slit rods were to-day quoted considerably lower than recently, 
£7 being the figure for short weight and £7 10s. for long weight. 
Chain and bolt rods are not in good demand just now. 

In crude iron there was observable a better feeling. Holders 
were evincing greater firmness, declaring that the cost of pro- 
duction really would not admit of such low prices as have lately 
been offered, Cinder pigs were negotia at about 37s. 6d. 
Agents for Midland sorts accepted about 44s, 6d. for North- 
amptons. f A 

The Horseley Company, Tipton, recently held its annual meeting 
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in Birmingham, The report, which embraced a period of fifteen 

months, showed a net profit of £15,125. This, added to the balance 

carried forward, gave a dis ble total of £21,171, out of which, 

including the interim dividend of 24 per cent., the directors 
0 


at the Eastham Ferry Hotel, Mr. John West, the president of the 
association, occupying the chair. After tea the president, address- 
ing a few observations to the members, expressed his regret that 
Mr. Alderman W. H. Bailey, one of the directors of the Ship Canal 





recommended a payment of 6 per cent. for the fifteen ths. The 
chairman, in moving the adoption of the report, congratulated the 
shareholders on the satisfactory progress of the company. They 
were, he said, at present fully employed, and the prospects of 
trade were very cheerful in the future. Messrs, F. E, Muntry and 
J. 3 Daly—London—were re-elected directors. 

According to evidence given recently at an inquest held in 
Birmingham, on the body of a girl who was killed by the bursting 
or “flying” of an emery wheel, the weak point in the manufacture 
of these wheels is the operation known as ‘‘ pressing.” An expert 
witness, who was also an engineer, said that he had come to the con- 
clusion that, in the operation of pressing, it was not at all im ible 
for some portions of the interior of a wheel to be less sound than the 
operator imagined, It would be prudent, the witness considered, 
if manufacturers, when ordering these wheels, would always have 
them as thick as they conveniently could. For instance, if the 
emery wheel in question, which was 18in. diameter and lin. thick 
had been 2in. thick it would have been far less likely to “fly.” He 
believed there must be, in this country, more than 500,000 emery 
wheels in use at the present time. 

At Dudley, on Wednesday, there was a joint sitting of Arbi- 
trators and Commissioners under the South Staffordshire Mines 
Drainage Act, 1873 to 1882, to confirm a draft award for the Mines 
Drainage Rate for the Tipton district. Several appeals were heard 
and adjudicated upon, and ultimately the award, with, as usual, a 
number of graduations, was confirmed at 9d. per ton for ironstone, 
coal, and slack, and 3d. per ton for fireclay and limestone. 

On Change in Birmingham the market was taken by surprise by 
the announcement of a drop of £1 per ton on marked bars, The 
drop was not expected till next week’s quarterly meetings, 








NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—Although there is still no very largely increased 
weight of actual business doing in the iron trade of this district, 
the tendency of the market continues in the direction of improve- 
ment, and the conviction is gaining ground that prices have touched 
their lowest point. This is naturally bringing forward more inquiry, 
perhaps not so much with a view of placing out orders just at 
present as with the object of testing prices; but as an indication 
that there is business in prospect, it is satisfactory, and in some 
quarters the belief is entertained that after the quarterly meetings 
a considerable amount of buying may be looked forward to. 

The Manchester Iron Exchange on Tuesday again brought 
together about a full average attendance, with generally a more 
confident tone throughout the market. For pig iron there was a 
considerable amount of por gl and a moderate weight of business 
has been done, with slightly better prices obtained in a good many 
instances. The et er far has been chiefly in foundry numbers; 
forge qualities, although there is also a fair inquiry for these, meeting 
only with a very slow sale, but no doubt the continued unsatisfactory 
condition of the finished iron trade induces forge proprietors to be 
very cautious about placing out further orders just at present, but 
thereis little doubt that many of them will be compelled to come upon 
the market before long. In foundry iron, Lancashire makers have 
effected fair sales on the basis of about 50s., less 24, delivered equal 
to Manchester, which may be regarded as a satisfactory price con- 
sidering the recent state of the market. A considerable business 
has been done also in Derbyshire foundry iron at about 50s., less 
24, for best foundry qualities delivered here, and makers are now 
asking about 6d. 6 ton above this figure; although inferior de- 
scriptions are still offering at about 47s, 6d., less 24, delivered. 
Moderate sales have been made of Lincolnshire foundry at about 
46s. 6d, to 47s.; and some makers are now holding out for 47s. 6d., 
less 24, delivered equal to Manchester; but forge numbers have 
not appreciably improved in price, and can still be bought at about 
44s. Od, to 45s., less 25, delivered, though these figures would not 
be accepted by makers in all cases. The steady upward movement 
which been going on in warrants has necessarily tended to 
give a stronger tone to outside brands offering here; this has been 
peters the case as regards Middlesbrough, good foundr 

rands of which are not now quoted by makers at under 5ls. 10d. 
net cash, delivered equal to Manchester. Scotch iron, although 
firmer, is not quotably higher, and there is still some underselling, 
54s, 6d. being still about the average figure for Eglinton, an 
59s. 6d. for Glengarnock, net cash, delivered equal to Manchester. 

In the manufactured iron trade rather more inquiry is reported, 
but this does not lead to much actual new business, and prices 
remain weak and irregular. In many cases merchants are still 
“bearing ” the market, and offering at considerably below makers’ 
quotations, whilst for prompt specifications even makers are cutting 
at very low figures to secure orders, For delivery in the Man- 
chester district, Lancashire bars can be readily bought at £6 7s, 6d. 
to £6 10s., and North Staffordshire bars at £6 10s. to £6 15s. per 
ton. In hoops there has been some very low selling for shipment ; 
nominally makers’ quote £6 12s. 6d. for delivery equal to Man- 
chester, but considerable quantities have been booked during the 
last week or two at prices quite 5s. per ton under this figure. The 
sheet trade remains in a depressed condition, with prices weak and 
very irregular; in fact, where business is to be got it would be 
be: -_ to say at what prices favourable specifications might be 
placed. 

A continued absence of improvement characterises all branches 
of the steel trade, and except that founders in some instances are 
still busy with ae aes and engineering work, all departments 
are in a depressed condition. For hematites there is still only the 
most limited demand, and prices remain nominally unchanged, 
averaging « ¢* foundry qualities delivered equal to Manchester, 
about 62s, 6d. for quantities, and 1s. to 1s, 6d. more for small 
parcels, less 24 per cent. In steel plates there is no buying of any 
moment going on, and nothing doing really to test prices. The 
tendency, hewever, continues in a downward direction, £8 to 
£8 2s. 6d. being the full average current quotations for best boiler- 
making qualities delivered to consumers in the neighbourhood of 
Manchester, whilst there are sellers at as low as £7 17s, 6d. per 
ton delivered. 

‘The metal market remains quiet, with ‘very little new business 
giving out in manufactured goods at the recent advance. Makers, 

owever, are all well employed, and do not give way in their prices. 

The condition of the engineering industries remains without 
material change from what was last reported. Generally firms 
throughout this district are still well employed, but apart from 
ee work the weight of new orders coming forward is only 
small, 

The members of the Manchester Association of Engineers on 
Saturday last visited the Eastham section of the Manchester Ship 
Canal works, which had been thrown open for their inspection by 
Mr. L. P. Nott and the executors of the late Mr. T. C. Walker, 
the contractor. The portion of the works which attracted the 
chief attention were the locks at Eastham, where the Ship Canal 
commences in deep water on the Cheshire side of the Mersey. 
Here three locks and two sluices are being constructed, the whole 
of the work being in a very forward state of completion. The 
gy ae lock is t. by 80ft., the intermediate lock 350ft. by 

ft., and the small lock 150ft. by 30ft., whilst the couple of sluices 
are each 20ft. wide. The party entered the locks at the Eastham 
end, where they had an opportunity: of seeing the construction 
of two-large storm gates, which’ have already been swung 
and are yer d completed. Passing on through the locks, they 
were met by the train in the canal cutting, and thence conveyed 
on to Ellesmere port, where they inspected the method of pile 
driving now going on for the construction of the river wall, which 
is being built in the bed of the river along a considerable portion of 
this section, Returning to Eastham, the members sat down to tea 


‘they still kept the de 





Company and a member of the association, who had accompanied 
them upon their previous visit to the works, was unable to 

resent with them that day. Mr. Bailey had, however, written a 
fetter, in which he stated that in all the ee get parlia- 
mentary sanction their members had done more than any class of 
men in this district, and he he to see the day when he might 
have the honour and pleasure of taking the society down the canal 
from Manchester to the tidal waters of the Irish Sea. The presi- 
dent added that from an engineering and mechanical point of view 
they had every reason to be proud of the work which they had seen 
that day; and especially to bers of that ciation it was a great 
satisfaction to see so important a piece of engineering work — 
carried out to such a ful completion. He was sure they woul 
all join with him in wishing that pew undertaking every success, 
and he hoped and trusted it would also be a great benefit to the 
shareholders. Mr. Thomas Ashbury proposed a vote of thanks to 
Mr. L. P. Nott and the officials connected with the works for the 
facilities that they had provided that day to enable the members 
to inspect the Eastham section. Within six or seven months, he 
was informed, the Eastham section of the works would be 
practically complete, and that in every stage of the work they 
were well up totime. He might add that there were 44,000,000 
of cubic yards of excavation of soil and rock to be removed in 
forty-eight months, and that up to the present time satisfactory 
progress had been made, about 30,000,000 cubic yards having been 
excavated. There were 97 steam navvies engaged upon the work 
of excavation. There was other plant upon the work, including 
169 locomotives, 245 steam cranes, 130 portable and other steam 
engines, 211 steam pumps, 6160 wagons, 52 pile-driving engines, 
and the overland route of railway and sidings was 220 miles long. 
The steam-power employed might be — estimated at about 
50,000-horse power, and there were 169 horses and over 12,000 
men and boys engaged upon the works. The vote of thanks 
having been passed b ccdbaaiias the proceedings terminated, 
and the party returned to Manchester. . 

In connection with the Eastham and Ince sections of the Man- 
chester Ship Canal, referred to above, and which I understand it 
is the intention of the contractors to push forward for completion 
by the end of the present year, I may mention that Messrs. A. C. 

ells and Co., of Manchester and London, have received a further 
order for 120 of their well-known Wells lamps, of 2500-candle 
power, together with a small order for their lighter portable lamps 
of 1000-candie power. When this additional order is completed, 
there will be no less than 450 of the Wells lamps in use on various 
sections of the canal works. - asl bite. ’ 

The coal trade generally throughout this district is quiet, but 
prices remain very steady, considering the season of the year; and 
although, to effect clearance sales of surplus supplies, low prices 
are frequently taken, there is no actual reduction of list rates. At 
the pit mouth, for anything like quantities, prices average 11s. to 
lls. 6d. for best coals, 9s. 6d. to 10s. for seconds, 8s. 6d. to 9s. 
common coals, 7s. 6d. to 8s, for burgy, and 6s. 6d. to 7s. 6d. for 
slack, according to quality. : 

The shipping trade continues dull, with steam coal, delivered at 
the ports on the Mersey, averaging about 9s. 6d. perton. = 

Barrow.—There is a continued quiet tone in the hematite pig 
iron trade of North Lancashire and West Cumberland, and the 
demand is not quite sufficient to maintain the present rate of 
activity, although only forty-six of the seventy-eight furnaces in 
the district are in blast. The business doing in Bessemer iron 
continues to be restricted on account of the smaller requirements 
of steel makers. The value of hematite warrants is steady at 52s. 

r ton cash, and hematite warrants are firm at 54s. per ton net, 
.o.b, The margin between warrant values and the price at which 
makers are offering Bessemer iron is now very small, and it is 
evident that before long either the value of warrants must increase 
or the cost of raw material be diminished. Stocks have been 
further reduced. They now stand at 287,833 tons, being 3841 tons 
decrease on the week, and 93,024 tons decrease since December 
31st last. 

Iron ore is quiet in tone at 9s. to 10s. 6d. per ton for average 
qualities net at mines. There is still a large importation of Spanish 
ore on old contracts, prices of which are now much lower, this ore 
having been bought at 15s., and is now offering at 10s. per ton; 
but the demand is not sufficient to keep the local mines at work. 

Steel makers are very fairly employed in the heavy departments, 
and the demand for rails and for steel shipbuilding material is 
fairly maintained. Rails are quoted at £4 10s. to £5 per ton for 
heavy sections, £6 for light sections, and £7 for colliery rails, net 
f.o.b, There is not much doing in tin-plate bars, which are not 
now on large order. A rather better inquiry for blooms is experi- 
enced from America, but the actual trade doing is slow. There is 
also a very quiet tone in billets and slabs, but a fair trade is 
reported in hoops and wire. 

hipbuilders and engineers are hopeful of securing some new 
orders which are offering, but delay has occurred doubtless owing 
to the stiffness of the price of steel shipbuilding material. Con- 
siderable activity is noticeable in local yards, but it is evident new 
orders will soon be required to keep the several departments in 
fullemploy. There is a brisk business in the engineering trades, 
and ers are very largely held, which gives plenty of employ- 
ment to the boilermaking and ironfounding trades, Night and 
day are being worked in engineering shops. 

Coal and coke are steady and prices show nochange. East coast 
— of coke are quoted at 20s. to 2ls, 6d. per ton, net, 

elivered, 

Shipping is fairly well employed, although the returns are not 
quite so good as last year. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is a decidedly better feeling in iron circles. An impres- 
sion prevails that the bottom has at length been reached, and 
business is, therefore, being done in quarters where stagnation has 
prevailed for some time. Practically there have been no transac- 
tions in iron for some time, but this week sales are once more being 
effected in addition to what is required for hand-to-mouth pur- 

The continued demand for railway materia! is another 
important factor, involving, as it does, a large consumption of raw 
material. Hematite irons continue firm at 65s. per ton; locomo- 
tiye tires are at £12 per ton; carriage and wagon tires, £10 10s.; 
carriage and wagon axles, £10 10s.; springs, £11; special steel 
billets, guaranteed quality, £6 7s. 6d. 

Local firms interested in the shipbuilding trade are in a some- 
what despondent mood. The reports from the shipping centres 
are most discouraging. Freights are so low that vessels are being 
laid up. Further contracts for shipping are therefore not likely to 
be given out; and those departments of our local industries which 
are rn eee upon the dockyards will therefore be inadequately 
employed, 

At the annual meeting of the shareholders of Messrs. John Brown 
and Co. the chairman, Mr. J. D, Ellis, stated that the Purves 
ribbed flues, which are made by this firm, were more freely ordered 
than ever. The company has made over 5000 of them, and have 
scarcely ever had a complaint. The old trade of spring making 
had not done very much for the company during the year, but 
ment going. In axles and tires there 
had been better trade: but with the exception of armour- 
plates, they had to depend very much for their profits upon 
the new trades they had introduced and the new —— 
they had made during the last few years. He laid _par- 
ticular stress on the value of their new forging press, and the 
lathes. The latter, he said, had been admitted by all engineers 
who had seen them to be certainly equal to any that coultl be seeg 





in any shop in England. The com ys 74 per cent. this year 
as compared with 64 for the prone or tt and, in addition, 
wipes out the remnant of goodwill—£50,000—remaining on the 

nee-sheet. It raised 18,000 tons of coal per week. The 
supply at the present rate of output will last about fifty years. At 
the Aldwarke Colliery it had nearly finished the Barnsley bed. 
At Car House there is still a portion of the Barnsley bed left, but 
not many years’ supply. ‘The company has consequently acquired 
a seam of coal containing 1500 acres of Barnsley and 3000 acres 
of Parkgate bed. 

The Gas Committee of the Rotherham Corporation have recom- 
mended the acceptance from Messrs. John Brown and Co." of their 
tender for 10,000 tons of gas coal at 11s. 9d. per ton. The coal is 
from the Car House Colliery. 

Messrs. Davy Brothers, Park Ironworks, have had a fairly good 
year. In their report just issued, the directors state that after 
writing off £1400. for depreciation, the profit amounts to 
£7504 17s. 8d., making with the balance brought forward from 
last year, £1379 8s. 4d.—a total of £8884 6s.; interest on mort- 
gages and interim dividend absorb £3286 10s.; leaving for disposal, 
£5597 16s. This amount admits of a dividend of 22s. 6d. per 
share, which, with the interim dividend of 11s. 3d. per share, will 
be equal to 74 per cent. for the year, free from income tax. +£1000 
has been written off from goodwill—making a total amount of 
£12,000 from the original amount of £14,000—and £1222 16s. is 
carried forward-to the next year. The nominal capital of the 
company was recently reduced from £150,000 to £105,000, and the 
nominal amount of the shares from £50 to £35, thus reducing the 
liability, which was £27 10s., to £12 10s. per share. 

A requisition is to be presented to the ayor of Sheffield asking 
him to convene a town’s ting to i the new American 
tariff. Its provisions will extinguish the bulk of the Sheffield trade 
with the States, and, it is estimated, throw 2000 men out of 
employment. There has been a very substantial increase in the 
volume of business with America during the last three months 
ending June 30th, the exports to the States amounting to£194,269, 
against £144,678 in the corresponding quarter of 1889, showing an 
increase of £49,591. It is in cutlery that the increase is greatest ; 
the reason being that manufacturers, at the urgent call of their 
American agents, have expedited supplies to get them into the 
market before the new Customs duties come into operation. Cutlery 
has been sent to the States to the value of £81,245, and steel to 
the value of £81,288, against £58,807 and £65,529 for the corre- 
sponding quarter of last year. 

The Sheffield and South Yorkshire Navigation Company having 
failed to come to terms with the Manchester, Sheffield, and Lin- 
colnshire Railway Company for the purchase of its waterways 
within the time specified by the special Act of last year, has 
applied to the Court of the Railway and Canal Commission to take 
the statutory steps under such circumstances. The company 
requests the Court ‘‘to hold a preliminary meeting for the purpose 
of determining the mode of conducting the inquiry, and for the 
eg nae of obtaining such directions as may appear to the Court to 

needful to enable the differences and matters referred to the 
aig | and Canal Commissioners or the Court by the Sheffield and 
South Yorkshire Act, 1889, to be determined.” The result of the 
application will be known to-day (Friday). 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

A CONSIDERABLE amount of business in Cleveland pig iron was 
done last week at about3s. per ton above the minimum prices 
accepted a month ago. The tone of the market held at Middles- 
brough on Tuesday last was a little weaker, owing to a report from 
Glasgow that Scotch warrants were somewhat easier in price. 
Notwithstanding this circumstance makers were able to effect 
several sales of No. 3 g.m.b. at 43s. per ton for prompt delivery, 
which represents a reduction on previous prices of only 3d. per ton. 
For delivery-to the end of September consumers are willing to pay 
43s. 6d. to 44s., but makers are not anxious to sell so far forward 
at present, 

e prospects of producers dre certainly more encouraging than 
they were. Shipments have proved exceptionally good of late, and 
it is generally anticipated that the official statistics for the month 
of June will show a considerable reduction in stocks. Forge iron 
is not in demand, and the price current has by no means advanced 
since last week. It can easily be obtained for 41s. per ton, though 
its value is usually reckoned to be only 1s. below that of No. 3. 

For warrants holders asked 43s. 2d. on Tuesday, but buyers 
— not offer more than 43s., and the business done was but 
trifling. 

The decrease in Connal and Co.’s Middlesbrough store was last 
week only 1264 tons. For the entire month it reached about 
12,000 tons, as compared with 25,801 tons, which represent the 
reduction at Glasgow. , 

The shipments from the —_ of Middlesbrough during June 
exceeded all expectations. No less than 82,158 tons left the river, 
which is above the average for ten years past. The principal 
details of the account are as follows, viz.:—To Scotland, 17,850 tons 
were consigned ; to Germany, 26,418 tons; to Holland, 7795 tons; 
to Russia, 4350 tons; to Sweden, 4185 tons; to Belgium, 3524 tons; 
and to France, 3065 tons. The oan etm iron shipped 
amounted to 23,311 tons, and the steel to 20,211 tons. 

Finished iron makers report a slight improvement in the demand 
and in the value of their products. Prices are not quotably higher 
than last week, but makers are much firmer in tone. Common 
bars are now worth £5 1ds.; best bars, £6 5s.; angles and ship- 
plates, £5 7s. 6d. per ton, all free on trucks at makers’ works, less 
23 per cent. discount. 

Steel ship-plates are quoted at £6 7s. 6d., angles at £6 5s., and 
heavy rails at £4 15s. per ton at makers’ works. 

The danger of running grindstones at excessive speeds has once 
more been illustrated by an accident which occurred at one of the 
Stockton works on the 27th ult. As far as can be gathered from 
the evidence, the stone was left in gear when the men went home 
to dinner, the engine which drove it being kept in motion for 
some other purpose. Presently the speed increased to such a 
degree that the stone broke, and one of the fragments struck an 
ironworker who was sitting nét far off eating his midday meal. 
The poor man’s skull was found to be fractured, and he died soon 
after admission to the hospital. A few years ago a similar accident 
occurred at Middlesbrough. In that case, however, the stone was 
an artificial one, and the fracture was caused by the stone having 
been left standing for some days with the same side immersed in 
water. The latter seemed to have partially dissolved the cementing 
material which held the grit together, and so weakened the stone 
on that side. 

The manufacture of steel and iron forgings of great weight and 
complicated structure has lately made great progress in the North 
of England. It is only two or three years since that the demand 
for such things had distinctly outgrown the supply, and eighteen 
months since it was exceedingly difficult to place orders with any 
prospect of reasonable delive' Since then, however, two large 
works have been brought to a high state of efficiency. One of these 
is the forging department of the Central Marine Engine Works 
at West Hartlepool, which have been fully described in the columns 
of THE ENGINEER ; and the other is the establishment belonging to 
the Darlington Forge Company. That company has lately turned 
its attention to steel forgings, and is now able to execute work of 
first-rate importance. It has lately received an order for a three- 
throw crank shaft, which will weigh when finished from twenty to 
thirty tons, and which is intended for a new steamer for the 
National Line now building on the Tyne. It has alse on hand 
orders for u considerable number of steel stern frames and rudder 
frames. 

Following on the report which the Northumberland colliers’ 
representatives made to their constituents ‘on what they saw and 
heard at the Jolimont conference, comes a similar report from 





18 





THE ENGINEER. 





JuLy 4, 1890. 








Mr. Foster, secretary of the Durham Cokemen’s Society. He tells 
his members that being in the centre of the Belgian coke-producing 
district, he had every opportunity of studying ee coke trade there. 
He iders the condition of labour abroad to be very bad indeed, 
especially with respect to the employment of females. There were 
about three females employed in Belgium to one male. Their 
work was very arduous, their hours long, and their remuneration 
very low. Girls and women received from 9d, to 2s. 9d., and men 
a maximum of 3s. 9d. per shift of ten to eleven hours. If their 
leaders continue to speak out like this, there is some hope that 
workmen in Great Britain will come to see that there is a limit to 
the rates of wages and shortness of hours which they can safely 
demand. . 

Two large ironclads, the Anson and the Rodney, have been 
cruising off the North-East Coast, in readiness, it is supposed, for 
the autumn maneeuvres. Commander A. M. Field, R.N., has been 
visiting various Northern seaport towns, giving lectures on “‘The 
Pay and Prospects of S in the Royal Navy.” Seeing that 
collier vessels used in old times to be regarded asthe principal 
nurseries for British seamen, it is to be hoped that now, when 
their pay and position is so much improved, the North will still 
send up its fair share of sailors for the Queen’s service. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a considerable amount of strength in the 
Glasgow iron market during thie last few days. This activity has 
caused no little surprise, more icularly as the latest news from 
the Continent and the Uni States was of a somewhat dis- 
couraging nature. Merchants report that the demand is good 
both for export and home consumption, but it is a little remark- 
able, in view of these statements, to find manufacturers almost 
without an exception complaining of a scarcity of orders. 

The shipments of pig iron continue good, the amount dispatched 
in the past week being 9648 tons, compared with 6940 in the 
corresponding week of last year. Canada took 1650 tons ; Italy, 
1100; Germany, 787; United States, 747 ; Holland, 695 ; Australia, 
170; France, 166; Belgium, 150, and other countries, 225, the 
quantity shipped coastwise being 3958, against 2879 last year. 

For a series of weeks the amount of iron being taken out of store 
has been gradually diminishing in consequence of the increased 
consumption of Cleveland iron in our foundries. But on several 
days this week the withdrawals from Connal and Co.’s stores were 
exceptionally large. 

Owing to the strength exhibited by the warrant market, makers 
have had little or no difficulty in obtaining full prices for their 
special brands of pigiron. The quotations, f.o.b. at Glasgow, are as 
follow :—Coltness, No. 1, 62s., No. 3, 56s. 6d.; Langloan, 62s. and 
66s. 6d.; Summerlee, 62s. and 66s. 6d.; Gartsherrie, 60s. and 
55s.; Calder, 62s, and 56s. 6d.; Carnbroe, 47s. and 46s. 6d.; Clyde, 
61s. and 54s.; Govan, 46s. and 45s. 6d.; Glengarnock, at Ardrossan, 
6ls. and 55s.; Dalmellington, 54s. and 53s.; Eglinton, 47s. and 
46s. 6d.; Shotts, at Leith, 62s. and 56s. 6d.; Carron, at Grange- 
mouth, 65s. and 55s. 6d. 

During the past week there was shipped from Glasgow loco- 
motives to the value of £6500 for Madras ; machinery, £11,940, of 
which £4070 went to Calcutta and £2250 to Melbourne ; sewing 
machines, £7987 ; steel goods, £12,510; general iron manufactures, 
£51,500, of which £18,600 represented cast iron pipes for Rio 
Janeiro, and £8150, sleepers, pipes, bars, &c., for Calcutta. 

The malleable iron trade appears scarcely so promising as it did 
a week ago, so far as the placing of orders isconcerned. Consider- 
able lots of unbranded iron have lately been taken by makers; but 
as its delivery will be spread over the period from now till the end 
of the year, it has scarcely tended to increase the activity at the 
works. The inquiry for the lower qualities of marked bars is slow, 
and prices are again 2s. 6d. per ton lower; but the rates of the 
better qualities of bars are unchanged. The quotations are as 
follow :—Common bars, lowest grade, £5 12s. 6d.; second grade, 
£6 10s. to £6 15s.; and highest grade, £6 17s. 6d.; best bars being 
10s. per ton higher; nail rods, £7 5s.; sheets, £8; hoops, £7 5s. 
All the above prices are subject to 5 per cent. discount. 

The steel trade exhibits a good deal of irregularity. As regards 
angles, the prices are fairly steady and comparatively good, con- 
sidering the state of the market; but the scarcity of orders for 
ship plates has made competition in their case extremely keen, and 
led to severe cutting of prices. Angles are quoted at £6 5s.; ship 
plates, £6 10s. to £6 15s.; and boiler plates, £7 10s. to £8 10s., all 
less 5 per cent. discount, for delivery in Glasgow district. 

In the coal trade business is being very well maintained. Except 
in the case of splint coal, for which the inquiry is moderate, all 
kinds are in active demand. The near approach of the annual 
trade holidays, which begin about a fortnight hence, has quickened 
the inquiry both for shipment and home consumption. The prices 
f.o.b. at Glasgow are as follows:—Main coal, 8s. 9d. per ton; 
_s 9s. to 9s. 3d.; ell, 9s. to 10s. 3d.; and steam, 10s. 9d. to 

1s, 2d. 

In the course of the past month thirty new vessels, with a total 
of 27,929 tons, were launched from Clyde aE as compared 
with twenty-two vessels and 23,841 tons in June, 1889. The out- 
put of new shipping for the first six months of the year embraces 
138 vessels aggregating 176,594 tons, against 98 vessels and 
139,334 tons in the corresponding half of 1889, The fresh contracts 
placed during the month have been few and unimportant, and the 
work on hand is estimated at about 155,000 tons, or 100,000 tons 
less than at this time last year. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE long-anticipated lull in steam coal has at length, to all 
appearance, setin. At Cardiff, things have been very quiet on 
‘Change of late; freights are weakening in several cases, and 
steamers are being laid up. 

At the beginning of the week prices fell considerably, and 
instead of the old prices of 15s. to 15s. 6d. for best qualities, steam 
coal buyers secured from 13s. 6d. tol4s.9d. By midweek this was 
slightly improved upon, and the latest market quotations were as 
follows :— steam, 14s, 6d. to 15s.; seconds, 13s, 6d. to 13s. 9d.; 
Monmouthshire, 13s. 

House coal is also declining in value, and all kinds show a 
marked flatness. The best No. 3 Rhondda is selling at 14s. with 
difficulty ; No. 2 is at 12s.; through at 10s.; and smallat 7s. Coal- 
owners are beginning to think that the inevitable turn has come, 
and that prices now willgo down. Forthemto think sois to hasten 
the decline, and doubtless contracts are being entered into for less 
fizures than the quotations I have given. 

It is tolerably certain that coke also will see lower figures. 
Present prices are 18s. 6d. and 20s. 6d. During the last few days, 
consequent upon a firmer tone in the iron market, these prices 
have been a trifle stronger, but with the great capacity of make 
now in Wales, it is not thought to be enduring, and the exigencies 
of the iron and steel trade » earhet lower prices both for coke and 
coal. 

Foreign ore is at 14s. to 14s, 3d.; patent fuel moderately firm at 
l4s, to 14s. 3a. Manufacturers are much concerned in the present 
demand of the colliers to be } ages for small, and a good deal of the 
future of the trade depends upon a satisfactory arrangement. 
Swansea exported a large quantity to France, Italy, and Algiers 
last week. The ironworks are generally busier, and prices are 
firmer, but unaltered, with the exception of pig. Glasgow warrants 
this week are verging upon 46s.; 45s. 104d. and even 45s. 11d. were 
common prices. Hematites are also about 3d. better per ton; 
latest quotation, 51s. 10}d. The following quotations ruled :— 
Welsh bar, £6 to £6 2s. 6d.; sheet iron up to £8; sheet steel, 
£8 10s, to £9 10s.; rails, heavy, £41ds, to £5; light, £6 to £6 10s.; 





tin-plate blooms, £5 2s. 6d.; tin-plate bars, £5 10s.; Bessemers, 
Siemens bars command £5 17s. 6d., less 24 per cent. 

A good of steel rails left Newport for India this week. 
amounted to tons, and about eighty tons chairs, &c. 

From Cardiff a of iron rails left for Ystadt. In many 
respects, both as nha. home and foreign demands, rails show a 
tendency upward in bulk, but not in price. 

In tin-plate prices are steady, and makers show little disposition 
to take less than market quotations. In some cases upward 
quotations have been asked. The American tariff blocks the way 
to higher figures, but there is little doubt in Swansea but that a 
satisfactory settlement would soon put prices up. The shipment 
of plates from that port last week was one of the heaviest known. 
It amounted to 93,563 boxes, and, as make was only 78,740, 
stocks were again reduced. They now amount to 179,054 boxes, 
as compared with 198,882 last week. Short-date contracts are 
pretty well the rule for the present. Altogether the trade looks 
oneeuine. Russia is getting a free buyer, and this and next 
week will show large exports. 

While Swansea keeps up a large bulk of trade with America, the 


It 


Newport valleys are well occupied with supplying Canada. 
Nantyglo, Abertillery, Pontymister, and Blaina are fully placeed 
for that Colony. At Abercarne there is less briskness, e New- 


= Abercarne Coal Company has declared 14 per cent. for the 
half-year, and reports a very satisfactory condition of things. 
The new pit is in process of sinking. 

The Cardiff copper strike still continues, and the labour question 
is now agitating the Barry and Rhymney Railway men. No sooner 
is one section of men settled with than friction occurs in another 
quarter. The fact that colliers are getting such good wages causes 
unrest everywhere else ; and it is very probable, under the pepo. | 
of the sliding scale, that the next audit will show another small 
advance. 

It is reported that gold has been found in Carmarthenshire, 
20z. 13 dwts. and 20 grains to the ton. It is in the quarter where the 
Romans once worked. 

The Rhymney Railway Co. is about beginning its Aber line to 
the new coalfields. 

The Bute Bill has passed the Commons’ Committee. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE same want of animation, which has been now for some time 
past the characteristic feature of the general iron trade in this 
country, has still to be reported. A Slightly improved tone here 
and there has not become general, uor has it remained firm. 
There has been, and is still, a contest going on between producers 
and s. The ir ters are keenly reproaching the coal- 
owners for maintaining coal and coke at their present high quota- 
tions, which, they say, prevent German iron industry from com- 
—_— with foreign markets. . 

A depression is still felt on the Silesian iron market, owing to the 
The pig trade is very quiet. 

as iderably decreased, without, however, having an 
influence on prices. The finished iron busi is dull. There is 
almost no business at al] doing in plates and sheets. 

In Austria-Hungary the situation of the iron market may, on 
the whole, be termed satisfactory. Most works are in sufficient 
employment, and business continues to be rather animated. 

ing the different branches of business, the iron ore trade 
may be said to be ina lively condition. Most mines have sold 
their production for a considerable time. The long expected 
re-animation of the pig iron business has, as yet, not set in, but in 
all branches of the malleable iron industry a fairly good demand is 
to be noted. 

The steel works are in good operation, and there isa fair amount 
of work coming forward in most branches of engineering. This is 
particularly the case in connection with railway reyuirements. 

The quietness in the French iron market, noted last week, may 
be said to bave even increased. As yet the works are, for the 
greater part at least, -sufficiently supplied with orders, but an 
absence of a is generally complained of, and in all branches 
prices have lost their former firmness. 

Belgian trade continues in an exceedingly inanimate condition. 
There is only very little business done in pig iron, at slackening 
prices. In the demand for finished iron no improvement is 
perceptible. The steel trage is rather better employed. The 
Société Metallurgique is said to have got an order of considerable 
importance for wagons for the Wiirtemberg State Railways. In 
order to meet foreign competition, to some extent at least, the 
Belgian Iron Syndicate has resolved on reducing merchant bars 
down to 145f., plates to 175f., p.t. 

No very cheering account can be given regarding the Rhenish- 
Westphalian iron market. Yhere is no improvement perceptible 
in any direction, and although prices have m reduced, for the 
greater part at least, very little business is stirring. Consequently, 
iron ores meet with but limited request; prices have remained the 
same as last quoted; in Luxemburg minette only some slight 
changes have taken place. In the Siegerland and Nassau red iron 
ore is noted M. 11°50 to M. 13; roasted ditto, M. 15 to 16 p.t. at 
mines. Luxemburg minette stands, M. 2°80 to 3°60 p.t. the 
pig iron market the former dulness continues; in some parts 
there was actually no demand coming forward during the whole 
of last week. Production is limited as much as possible, but 
in spite of this, stocks nevertheless increase perceptibly. The 
returns for June will, in all probability, turn out even more 
unfavourable than those of the preceding months. The malleable 
iron business offers about the same cheerless aspect as has been 
reported in last letter. Bars have been reduced, and stand as low 
as M. 165p.t. The demand for girders displays rather more 
activity. * all remain unaltered. The pation = for plates and 
sheets. In drawn wire and wire nails, business continues to be 
most unfavourable. The condition of foundries and machine shops 
remains pretty much the same as last week. In some cases the 
reduced prices of foundry pig have not been without influence, 
causing a lowering of prices in the finished articles. More fortu- 
nate have been the wagon factories, having been employed to 
their satisfaction. 

The present unfavourable condition of the iron and steel trade 
has naturally reacted on other special and finishing industries, par- 
ticularly so on brass foundries. New orders are said to be very 
scarce indeed, and profits, which had already been small, further 
diminished by the lively rising of copper. As to raising the prices 
of the finished articles, not even an attempt can be thought of. 

It is stated to be the intention of the Swiss Government to 
propose an international agreement for the purpose of securing a 
more complete Sunday’s rest for railway officials, especially by a 
prohibition of goods trains on Sundays. 

The newly-constituted ‘‘ Société Hellenique” is going to under- 
take, with a capital of 5,000,000f., the finishing and the manage- 
ment of the canal of Corinth. So, at least, it is stated by the 
Temps. A law has been agreed to!by the Dutch Chambers by 
which the duties for the canal from Amsterdam to the sea are done 
away with. 

It is expected the new Ministerof Finances—Dr. Miguel—hitherto 
well known as the Oberbiirgermeister of Frankfurt-on-Main, will 
bring new life into business in general. More ially it is 
hoped that he will give fresh impulse to inland navigation. 
Having been in a position to learn by closest experience the 
surprising effect: which the canalisation of the Main had in raising 
business and prosperity in the whole of the district on both sides 
of the river, he must the first to see the importance of the 





gee a of uncertainty. 








project now under consideration. 
In Russia the production of iron and steel seems to be steadily 
Ne gene after the changes in the tariffsin 1880. From 
the production of cast iron increased from 25,475,540 


increasing, 
3878 to 1889 





pud to 37,389,271 pud; bars from 16,697,990 to 22,551,902 pud; 
steel from 3,921,274 to 13,765,537 pud. 

The production of copper, once completely pressed down by 
foreign competition, has considerably increased of late, owing to 
the raised tariff in the Caucasus. It rose, within ten years, from 
214,865 to 304,607 pud. On the other hand, owing toa weakened 
demand, the production of this has decreased from 283,398 down 
to 211,250 pud, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 26th, 1890. 

THE new metal schedule reduces the duty on steel rails from 
13°40 dols. to 11-20 dols.; steel billets are also reduced ; tin-plate 
remains uncha The real fight between the different factions 
will be over in a few days. A good deal of dissatisfaction will, of 
course, be felt, no matter what the result may be, and will find 
vigorous expression by the time the next congress meets. 

All kinds of hardware are in active demand; manufacturers of 
all kinds of machinery, implements, and tools, are large buyers of 
material for the next six months’ requirements. The iron trade 
generally is in excellent condition; there are no accumulations of 
stock, although the daily output of crude iron is 25,000 tons or 
more, manufacturers of barb wire have orders sufficient to 
keep them busy for about thirty days. Manufacturers of steel 
rails have their capacity sold up for about sixty days. Several 
very large contracts are about being placed. Quotations: 31 dols, 
to 31°50 dols, for lots in eastern markets; in western, 
35 dols. Old rails at Chicago are quoted at 25dols. Heavy con- 
tracts for rails will no doubt be placed just as soon as buyers feel 
sure that prices have touched bottom ; but some uncertainty seems 
still to exist on this question. Manufacturers, for their part, claim 
that an advancing tendency is at work, and that the lowest prices 
for August rails, in large lots, will be 32dols, in the east, and 
36 dols, in the west. The tariff agitation is occasioning a good deal 
of anxiety, and a great deal of business will be held back until a 
vote is taken, 

All of the Southern blast furnaces are well sold ahead, and 
leading ironmakers are refusing to book new orders at old prices. 
There is a possibility that a general advance will take place in iron 
and steel in all American markets; but the belief in it is not 
sufficiently strong to induce large buyers to book orders much 
further ahead than sixty days. 

A heavy movement is in progress in Lake ores. Non-Bessemer 
is selling to-day at 4°50 dols. The anthracite coal trade is 
improving slowly; the production is now about 750,000 tons per 
week. The bituminous coalfields supplying the markets of the 
Middle and New England States are fully engaged, and producing 
about 260,000 tons per week. Mineral lands of all kinds are in 
active demand, and a spirit of speculation is ifesting itself in 
heavy advances in desirable properties, especially in Virginia, 
Kentucky, and Tennessee, 











AUSTRALIAN NOTES. 


THE Railway Commissioners of New South Wales intend to 
equip all the freight trains with an automatic brake. Trials are 
to be made in the course of a few weeks by the Westinghouse 
Company and the Vacuum Brake Company on the merits of both 
systems, with the view of the final adoption of one. . 

While the recent trials of the above companies were being made 
on their respective brakes by the South Australian Government, 
the New South Wales Commissioners desired that the experiments 
should be conducted under the supervision of an intercolonial 
conference; but the suggestion was not agreed to, the consequence 
being that another series of experiments will be made on the New 
South Wales railways. 

Eleven tenders have been received for the supply and erection of 
electric plant at Bullock Island, Newcastle—particulars of which 
were open for ~~ at the ‘‘ Engineer” office—and have been 
held over for the Public Works Tender Board to report upon. 

Concerning Mr. Midelton’s expiry of office as locomotive engi- 
neer, Sir Henry Parkes stated to the House that, as Mr. Midelton 
had applied to him, as head of the Government, to consider his 
case, he had given himself a good deal of trouble during the 
recess inquiring into the same, the result being that he had 
instructed the Principal Under-Secretary to address a letter to 
Mr. Midelton, informing him that he saw no reason to reopen the 
case, and reminding him that he had accepted £1500 compensation 
for loss of office requiring organising ability, which was obtained 
elsewhere. 

The Commissioners have given permission for trials to be made 
with electric cars—the Thomson- Houston system on the Waverley- 
Coogee line, and the Sprague and Julien systems on the Sans 
Souci line, 











LAUNCHES AND TRIAL TRIPS. 


On Wednesday, July 2nd, 1890, Messrs, Edward Witby and Co., 
Hartlepool, launched the large steel screw steamer Calcutta City, 
built to the order of Mr. C. Furness, of West Hartlepool. The 
vessel is over 300ft. in length, and built throughout of Siemens- 
Martin steel, with a large measurement and deadweight capacity, 
and built to the highest class at Lloyd’s. The ship hasa long 
raised quarterdeck, short Poop, long bridge house, and a tcp 

llant forecastle. All decks, deck erections, skylights, bulwarks, 
Ghaasas, grain divisions, &c., are constructed of steel and iron ; 
cellular bottom for water ballast all fore and aft; four steam 
winches ; two donkey boilers, steam steering year amidships, 
screw gear aft, direct steam windlass stockless anchors hauling 
into hawse pipes, and other modern appliances, are fitted for the 
handy working of the vessel. The steamer will be fitted with 
triple expansion engines by Messrs, T. Richardson and Sons, 
Hartlepool. 

On the 19th inst. Messrs. Ropner and Son launched from their 
North Shore shipyard one of the largest vessels that has yet been 
built on the Tees. Her dimensions are as follows, viz.: Length 
over all, 378ft. 6in.; breadth extreme, 47ft.; depth moulded, 
29ft. 9in.; and she will carry 6300 tons dead weight all told. She 
is built of Siemens- Martin steel of the three-decked rule, and will 
class 100 Al at Lloyd’s. She has full poop, long bridge house, 
and top-gallant forecastle ; cellular bottom for water ballast. Her 
engines are by Messrs. Blair and Co., of 2100 indicated horse- 
power, which will give a speed of over 10 knots laden, She will be 
fitted with direct steam windlass, Davis’ patent steering engine, 
placed abaft the engine skylight, with shafting connecting it to 
the main and upper bridges, six very large steam winches, hori- 
zontal multitubular donkey boiler, double derricks, &c., and all 
the latest appliances for the quick loading and FR of 
cargoes. The steamer has been built to the order of Mr. C. Fur- 
ness, West Hartlepool, and as she left the ways was gracefully 
christened “ Pakeha” by Miss Stothart, of Stockton-on-Tees, 











Geo.ocists’ AssociaTIoN.—On Friday, 4th July, eight p.m., at 
University College, a paper will be read on ‘‘ Notes on the Geology 
of the long excursion to the Mendip Hills,” by Rov. H. H. Win- 
wood, F.G.S., and Mr. H. B. Woodward. On Saturday, 12thJuly, 
there wil] be an excursion to Arundel. . 

THE LaTE Mr. W. H. SNELL.—Tho Lea pepe of the Electri- 
cian have published a biographical memorial of their late energetic 
and able editor, Mr. W. H. Snell. It contains the biographical 
notices which appeared in the Hlectrician, and a number of letters 
from electricians who knew him intimately. 
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NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— 

Antomatic Safety Lock-Brake Company, Limited. 
This company was registered on the 20th ult., 
with a capital of £30,000, divided into 27, 000 
ordinary shares of £1 each and 600 founders’ 
shares of £5 each, the latter to be entitled to 
one-half the surplus profits available for dividend 
after payment of a non-cumulative 15 per cent. 
dividend on the ordinary shares, The company 
proposes to ado - an unregistered agreement of 
19th ult. with Wm. H. Graham and G. Rodney 
McDonald, and to manufacture perambulators, 
children’s and invalids’ carriages, and other 

wheeled vehicles, ‘The subscribers are:— 

Ord. shares. 
*H. A. Bennett, Epsom, engineer .. 200 
*W. H. Graham, 10, Charterhouse- buildings, 
» Veitch, The Laurels, Anerley, colonial ‘agent 
*G. Rodley McDonald, 15, Hanover-street, 8.E., 
inventor 
F. = Bennett, 8, “Penge- “road, S.E., “manufac- 


w. % Philips, “Carshalton, ‘agent . 
A. E. Bennett, 10, Charterhouse- -buildings, clerk 
The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk ; qualification, 
£200 in shares or stock ; remuneration of ordinary 
directors, £200 per annum, divisible. Mr. G. R. 
McDonald is appointed managing director, at a 
salury of £500 - annum, to be doubled in any 
year in which per cent. is paid, Sclicitor, 
Mr. J. Westcott, 140, Strand. 
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Head, Wrightson, and Company, Limited. 


This company was registered on the 2Ist ult., 
with a capital of £210,000, in £5 shares, to 
acquire the business of engineers, contractors, 
ordnance makers, &c., carried on by the above- 
named firm at South Stockton, York, and at 5, 
Victoria- street, Westminster. ’The subscribers 


are:— 
Shares. 
*C. Arthur Head, Stockton-on-Tees, manufac- 
turing engineer .. .. 
Thomas Wrightson, C.E., Stockfon-on-Tees 
“Wm. Anderson, C.E., Stockton-on-Tees 
8. Young, C.E., 5, Victoria-street .. 
R. Young, C.E., 20, Victoria-street, merchant 
H. Ly hg C.E., 19, Victoria- street " 
A.T . Brown, 5, Victoria- street, draughtsman 1 
ge “ number of directors is not to be less than 
three, nor more than seven; qualification, £100 
in shares or stock; the first are the subscribers 
denoted by an asterisk; remuneration, £3000 
per annum, and 10 per cent. upon the surplus net 
profits over 10 per cent. per annum, but such 
further amount is not to exceed £2000. Soli- 
citors, Messrs. Radcliffe and Cator, 20, Craven- 
street, Strand. 
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Hill’s Cold Storage Company, Limited, 


This company was registered on the 21st ult., 
with a capital of £100,000, in £5 shares, 4000 
of which are to be allotted as fully paid to the 
Harden Star, Lewis and Sinclair Company, 
Limited, to work and develope certain patents 
relating to refrigerators, ice-making and cooling 
machinery, and apparatus. The subscribers 
are:— 

Shares. 


T. Kingzett, Amhurst Park, W., raat: 


“che mist . 


“R. — 14, St. M: ary "Axe, “merchant - 50 
Twigg, 36, Centre al Meat Market, “meat 
ssa és 

i. Bishop, M. D., Berkeley Lodge, Gipsy- -hill :. 50 

F 'B. Hill, 27, Culmore road, 8.E., engineer . 20 
H. Bateman, 114, Cannon-street, secretary to a 

company 20 
J. F. O'Connor “Wood, o, Allen- terrace, “Kensing- 

ton, licensed victualler a ‘ 5 


The number of directors is on ‘ “ pam than 
three, nor more than six; the first are the sub- 
scribers denoted by an ‘asterisk ; qualification, 
fifty shares; remuneration, £1100 per annum, 
divisible. Solicitors, Messrs. Burn and Berridge, 
11, Old Broad-street. 





In'ernational Okonite Company, Limited. 


This company was registered on the 24th ult., 
with a capital of £340,000, divided into 17,000 
ordinary and 17,000 preference shares of ‘£10 
each, to adopt an agreement (unregistered) with 
Woodhouse and Rawson U nited, Limited, and to 
manufacture and sell insulated and other wires 
and cables for telegraphic, telephonic, and other 

purposes. The subscribers are :— 


Shares. 
F. Spooner, 83, Rendlesham-road, Lower Clapton, 
insurance agent . 
J. Beaumont, 9, 
shorthand write 
If. E. Smith, 26, Park- -place, Leyton’ mr 
H. C. Newton, 121, Avenell-road, Highbury, 


Daneville- road, ‘Camberw ell, 


shorthand writer =. 
J. 8. Standen, 60, Moray- sroad, N. 3... 
A. Stevens, 4, Trafalgar square, nt .. 
W. Dauney, 6, Lexham- at gs 

The number of directors is not to ia six 
resident in the United Kingdom, and five in the 
United States of America. The first directors in 
the United Kingdom are to be appointed by the 
subscribers. The ~— American directors are 
F. Cazenove Jones, Durant Cheever, W. L. 
Candee, J. H. Chenier, and H. Martin; qualifi- 
cation for subsequent directors, fifty shares or 
£500 stock; remuneration of British directors, 
£1500 per annum, divisible, and in addition 3 per 
cent, on all net profits other than those made by 
the American branch of the business, The 
directors in the United States are to be called 
the Committee of Management in America, and 
they will be entitled to 5 per cent. of the net 
profits of the American branch. Solicitors, 
Messrs. Parker, Garrett, and Parker, St. 
Michael’s Rectory, Cornhill. 
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John Wright and Company, Limited. 


This company was registered on the 21st ult., 
with a capital of £120,000, in £5 shares, to take 
over the business of gas engineers, gas stove and 
apparatus manufacturers, carried on by John 
Wright and Co. at Essex Works, Aston, Bir- 
mingham, and in London and elsewhere, and also 
the business of ironfounders carried on at Essex 





Works under the style of the Argosy Fine Cast- 
ings Company. The subscribers are:— 
Shares. 
*S. Sanders, 79, Colmore-row, weoneges, 
metal merchan te 
*E. Ludlow, Edgbaston, Birmingham ra 
*J. E. Perry, Wolverhampton, metal merchant |. 
H. W. Wri sht, London Works, Birmingham, 
chandelier manufacturer. . 
. L. Wright, 260, Bradford- -street, ‘Birmingham, 
“umbrella manufacturer. 
A. C. Wright, 260, Bradford- street, ‘Birmingham, 
ee manufacturer. 
Cuth oan Birmingham, ‘stock and 
share a, ee 


The number of Seton’ is on na be ie’ than 
three, nor more than seven; the first are the 
subscribers denoted by an asterisk ; qualification, 
100 ordinary shares; remuneration, £500 per 
annum. Messrs, J. F. Wright and G. E. Wright 
are the first managing directors; qualification, 
200 shares, Solicitors, Messrs. Johnson, Bar- 
clay, and Co., Birmingham. 
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Muntz's Metal Company, Limited. 


This company was registered on the 24th ult., 
with a capital of £300,000, in £5 shares, to 
acquire the business, assets, and liabilities of the 
company of the same title, now in liquidation, 
and to manufacture copper, zinc, Muntz metal, or 
any other metal or metallic compound. The sub- 
scribers are :— 


iy 


*P. A. Muntz, M.P., Dunmore, near Rugby.. 

*A. Rollason, Gravelly- -hill, 3 metal 
roller A 

T. Rollason, Handsworth, surveyor. 

H. Seaton, Harborne .. ‘ 

J. Biddle Manly, Harborne.. |. 

J. Ash, Leamington, iron merchant 

WwW. Bayliss, Harborne, tube maker . 


The number of directors is “et to be — than 
five, nor more than ten; qualification, 100 ordi- 
nary shares; the first are the subscribers denoted 
by an asterisk, and George Heaton, A. Keen, 
A. W. Marriott; remuneration, £1500 per annum, 
divisible. Solicitors, Messrs. Milward and Co., 
London and Birmingham. 


et 





Tank, Cistern, and Cylinder Company, Limited. 


This company was registered on the 20th ult., 
with a capital of £10,000, in £1 shares, to 
purchase the business of tank, cistern, and 
cylinder manufacturers. carried on by James 
Davies, at Bromley-by-Bow, under the style of 
James Davies and Co. An’ unregistered agree- 
ment of the 14th ult. regulates the purchase. 
The subscribers are :— 


Shares. 
H. —* 34, Ironmonger-row, E.C., shorthand 
1 
W. Swain, 23, Pasley- road, Walworth, clerk.. 1! 1 
J. Smith, 66, Well- street, Hackney, draughtsman 1 
H. Mobbs, 2, St. George’s-road, Stamford-hill, 
lithographer. . : 1 
W. C. Sargent, il, Poplar- -road, “Old Kent-road | 1 


Cc. aS 60, Frederick- street, W.C., law sta- 
tioner ie 1 
H. J. Smith, 2, "Norfolk -street, E., accountant |. 1 


Registered without special articles. Solicitor, 
Mr. J. B. Purchase, 11, Queen Victoria-street. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 


atents. 


Application for Letters Patent. 

When patents have been ‘‘communicated” the 
“name and address of the communicating party are 
printed in italics. 

2lst June, 1890. 

9663. DisPLAYING ADVERTISEMENTS upon Carts, C. H. 
Williamson, London. 

664. SLIDE VaLve, E. Leslie, London. 


** 


Rohan, 





Hall, United 


Bayly.— 


Os, G. Cox, 


at 





9665, Cigar, &c., Boxes, W. W. Horn. —(VJ. Hardy, 
jun, Ll nited States.) 
9606. RaiLroap Cuairs, J. B. Wilson, London. 
9667. RarLway Car, C. W. Jones, London. 
6°, ELevatine, &c., a Licuts, J. P. Heben- 
dahl, G. Miller, and E. F. Warner, London. 
69, CoupLines ‘for RAILWAY Venicies, P, 
London. 
9670. Packinc Cnuioripe of Lime, &c., J. C. Steele, 
Glasgow 
9671. SQUARE-CORNERED Tin Cans, W. Woolnough, 
London. 
9672. Toois and their Ho_pers, C. Hass, T. and W. L. 
Cole, London, 
673. UmBRELLAS, H. Sainsbury and D. Moss, London. 
g TIPPING Carts, F., H., and F. Randell, London. 
9675. PuLpING Macutnes, F., H., and F. Randell, and 
W. Brett, London. 
9676. Supstantive Dye-sturrs, J. Y. Johnson. — 
(Badische Anilin and Soda Fabrik, auene? 
9677. Macuine for Composine, &c., Typ g, G. A. Botton, 
Londun. 
9678. SteaM Borter Furnace, J. P. Bayly.—(W. &. 
Walker, United States.) 
9670. Lirtine Jack, J. P. Bayly.—(S. 
States.) 
9680. WatcHMan’s Time Recorper, J. P. 
(HU. Bennett, United States.) 
9681. Disinrectine Sinks, H. D. Booth, London. 
9682. VALVE for Stoprinc BorLer Tuses, J. Bauer, 
London. 
9683. ELECTRICALLY-DRIVEN Percussive Too.s, L. B. 
Atkinson, London. 
9684. Recovery of Gotp from Sotvtions, C. T. J. 
Vautin, London. 
23rd June, 1890. 
9685. Meta. Drums for CarryinG 
London. 
9686. Heaps of VeLocipepes, W. H. Bird, Birmingham. 
9687. Firtnc Reoatster HoLper and Arm InpIcaTor, 
A. G. Balfour, London. 
9688. OBviaTiING the Usr of Om in Corve WHEELS, 
J. B. Adams, Barnsley. 
9689. ConNECTING WrRE Ropes to Frames, J. Dustin 
and W. Thomas, Workington. 
9690. MARGINAL INDEX for B1BLeEs, B. Laing, Hamilton, 
Canada. 
9691. Banp Wuee ts, J. and H. J. Brookes and C. R. 
arrard, Smethwick. 
9692, APPLIANCE for ANATOMICAL PuRPosES, R. D. 
Hewetson, London. 
9693. LessENING the Vipration of Cycies, H. W. V. 
Brereton, Bils' 
9694. LessEnina the Vipration of Cycies, H. W. V. 
Brereton, Bilston. 
695. SLATE Cieaner, D. sanieten, Manchester. 
96096. URINALS, J. Armstrong, Bilston. 
9697. ConsTRucTION of SHips, H. D. Brandreth and J. 
Taylor, Live 
9698. PoraTo HARVESTING Macurnr, M. Kurts, London. 
9699. Nicotine Trap, F. J. Hewitt and T. Beswick, 
Liverpool. 
9700. Sewinc TummeBzes, 8. M. Taylor, Warwick. 
9701. BREAD-MAKING with Porators, E. W. Hewett, 
jun., Bishops Walthara. 





9702. Caps, &c., of Twistinc Macuinery, H. Parker, 
Keighley. 
9703. Furnace, E. F. 
9704. MoIsTENING AIR, 
Ifast. 


ar, London. 
. M. Porter and A. L. Lewis, 


9705. a Printinc Receipts, J. Bath, 


9706. Preniwes for UMBRELLA Frames, M. L. Orr, 
Dublin. 

9707. ConsuMING Smoke in Furnaces, J. Whitehead, 
Tottington. 

9708. THOROUGHLY VENTILATING TUNNELS, &c., C. H. 
Davies, London. 

9709. Beer Pumps, W. L. Tyldsley, London. 

9710. Tires and Rims of Bicycies, &c., A. Varley, 


mdon. 
9711. RENDERING Fasrics WaTerRPRooF, J. Miller, sen., 
and J. Miller, jun., London. 
712. Mousrrraps, C. Pullinger, London. 
9713. DaRnino, 8. H. Garwood, Southsea. 
9714. ManuracturRE of Stockxinos, &c., M. D. Styles, 
London. 
715. PHorocrapHic Cameras, A. J. Boult. — (i. 
Thumler, Germany ) 
9716. REFRIGERATING Apparatus, J. Price and M. C. 
Bannister, Live 
9717. Ratcuet, T. Haggart, Liverpool. 
9718. Recrprocatinc Saw Macaines, J. E. Vassaux, 
London. 
9719. Drivinc Tacks into Boors, 
w. 
9720. Loapinc VeEssELs, J. Abbott, London. 
9721. Currine Sticks for UMBRELLA Frames, C. de Saxe, 
London. 
9722. Air FILTER Piva for Cass, &c., G. Danninger, 
London. 
9723. Perpetua, CaLenpars, H. J. Haddan.—(T. 
Stapleton, United States.) 
9724. Keepinc Carps in Piace in Caprnets, T. B. 
Vernon, Wallington. 
9725. SHootinc Tarcets, H. C. Braun and A. Ford- 
Lloyd, London. 
9726. MANUFACTURE of FLOORCLOTHS, 
London. 
727. Scaes, T. Williams, jun., London. 
9728. Enve ores, &c., A. T. Wedelin, London. 
9729. Hypravurtic Rams, W. L. Wise.—(J. Piron, 
Belgium.) 
9730. — Apparatus for Hogs, J. H. Hodder, 


E. and P. Devine, 


F. Walton, 


9731. Meters for Measurine Liquips, J. 8. Raworth, 


ndon. 
9732. Lampsfor Raitway CarriaGEs, J. C. A. Marchisio, 
ndon. 

9783. ILLUMINATING Gas, 8. Pitt.—(E£. J. Jerzmanorski, 
United States.) 

9734. Stirrers, H. H. Humber and H. W. Neild, 
London. 

9735. APPLYING InsoLes to Boots, T. G. Douglas, 
London. 

9736. Proputsion of VELOocIPEDES, J. A. Foottit, 
London, 

9737. BotrrLe Stoppers, J. Lamont, London. 

9788. InpicaTING the Removat of Overcoats, G. F. 
Redfern.—(B. 8. Zadig, Germany.) 

9739, ErapicaTinc CHARLOCK, W. H. Sleep and T. B. 
Burns, London. 

740. REFLECTING any ArtiricIAL Licut, J. Cobbe, 
London. 

24th June, 1890. 

9741. SaLap Server, R. J. ge Northfield. 

9742. Sucar Sirter, R. J. Smith, Northfield. 

9743, SOLITAIRE FAsTENINGs, W. Pearce and S. C. 
Scott, Birmingham. 

9744. Rottmyc Miri Prant, G. M. Cruikshank, Glas- 


ow. 

ova. Ark Pump and Couptinas, J. Mecredy, Dublin. 

9746. Sarety APPLIANCE for BEsSEMER CONVERTERS, 
A. Jones and J. W. Sheel, Middlesbrough. 

9747. CorFEE or Tea Pots and Urns, C. Halstead, 
London. 

9748. Watcn Case Sprincs, H. J. Allison.—(Courvoisier 
Wilcox Manufacturing Company, United States.) 

9749. TyPE-wrRiTING Macurnes, H. J. Allison.—(7rans- 
atlantic Machine Company, United States.) 

9750. Gear WHEELS, L. Atwood, London. 

9751. Coc WHeets, L. Atwood, London. 

9°52. DouBLe LEVERAGE Sprinc Turn-ur Seat, T. 
Nicholls, London. 

9753. SHow Tickets for Wixpows, W. G. Thomas, 
Liverpool. 

9754. CLEANING TuBEs of Pipes, C. A. Benson, Bath. 

9755. RENDEMEXT Meter, E. Jaegermayer and A. 
Michel, London. 

9756. Propucinc Heapinas of Fancy Frinces, R. Lee 
and Co., London. 

9757. TIMBER Doc, T. Metham, London. 

9758. CoLuiery Tuss or Corves, J. Marshall, Sheffield. 

9759. Pickinc Srraps, F. W. and T. Wilson, "Halifax. 

9760. PappLe WuHeELs for STEAMERs, Bp Howard, 
London. 

9761. Leciets, J. E. Poole, Birmingham. 

762. PREVENTING DaMAGE by Boats, G. H. Stuart, 
Chester. 
9763. BRAKE MECHANISM of VELocIPEDEs, R. Green, 
Birmingham. 

9764. ReGcuLatinc the Speep of Prope.iers, J. L. 
Garsed, Halifax. 

9765. TiGHTENING LEATHER Banps, &c., J. Feesey, 
Southsea. 

9766. Pumprinc Macutinery of SteAM and other VESSELS, 
E. W. Sargeant, London. 

“~- ORNAMENTING UMBRELLA HANDLES, &c., R. E. 
Newton, Birmingham. 

9768. A NEW a-§-NAPTHYLENDIAMIUMONOSULPHO-ACID, 
J. Dawson and R. Hirsh, Huddersfield. 

9769. Lusricators for TURNING LaTtHeEs, &c., H. Butter- 
field and W. Fox, Batley. 

9770. Piayinc an Inpoor Game, B. G. 
Birkenhead. 

“pradford. Burr from Woop, F. Illingworth, 


W. N. 


Orchard, 


9772. PROTECTION of FLEXIBLE TUBING, 
Dublin. 

9773. Workine Punkaus by Ecectricity, R. T. Moore, 
Ceylon. 

9774. PRopeELLinG, &c., SUBMARINE TORPEDOES, G. R. 
Murphy, London. 

9775. Bowt Castors for Furniture, &c., A. M. Hart, 
Plumstead. 

9776. FeEepina, «c., 
Glasgow. 

9777. ENvELopgs, B. M. Fletcher, London. 

9778. Cover for Hot-waTer Juas, H. Barker, London. 

9779. Nut-Locks, W. Harrison, London. 

9780. Erectric Rattway Sicanaus, W. J. Smith and 

. Fox, London. 

9781. VEGETABLE Fipre for MAKING Brusues, W. 
Booth, Gloucester. 

9782, VEGETABLE Fipre for MAKING Brusues, W. 8. 
Booth, Gloucester. 

9783. OPENING BALL-STOPPERED Bort .es, R. Wilkinson, 
London. 

9784. Foot-rests for VeELocipepes, W. H. Halliwell, 
London. 

9785. INTERNAL ComBusTION Heat Enornes, J. Atkin- 
son, London. 

9786. Evecrric Licatine, L. Héndlé and E. Schuberth, 
London. 

9787. Trap for Rats, Mice, &c., J. Oppenheim and A. 
Fullermann, London. 

9788, FLORAL ADVERTISING, J. Philpott, London. 

9789. UNIVERSAL Desk, L. Atzert, London. 

9790. Mart Bao Catcuers, J. A. Hatlestad, London. 

9791. Surrortine Tennis Nets, H. Wright, London. 

9792. ComBINATION Pipe and Nut Wrencues, E. E. 
King, London. 

9793, CARBONATES of ALKALIES, &c., F. W. A. Frerichs, 
London. 

9794. MacHines for MAKING 
London. 

9795. Automatic SigNaL Arparatus, E. R. Gill, jun., 
London. 


Black, 


Suieips for Cups, W. L. Chivers, 


Wasners, §. J. Shimer, 





9796. ELectric Circuit ConTROLLING ApPaRATUs, E. 
R. Gill, jun., London. 

9797. ELecrric MEcHaNicaL ComBinaTion Locks and 
Macnetic Power Equa.isers, W. W. Alexander, 
London. 

9798. Dumpinc Buckets, W. E. and E. 8. Ludlow, 
London. 


9799. Receprac.e for Pitts, &c., F. Koch, London. 
9800. Paper Hoipers and Currers, A. Gerberon, 


London. 
9801. Spoon Barts, R. Haddan.—(G@. M. Skinner, United 
States.) 
9802. aac for Fitterinc Water, W. J. Baker, 
mdon. 


9803. GLaziNG for HorricuLtuRAL Purposes, R. 
Murrell, London. 
9804. MerHop of Mixino Oats, Maize, &c., R. Murrell, 


mdon. 
9805. a of Dryino Fiprovus MATERIALS, F. Wever, 
9806. Lame Wicks, H. H. Lake.—(B. B. Groom, United 


-) 

. MANUFACTURE of GELATINE CapPsuULEs, J. Krehbiel, 

ondon 

9808. Manu FACTURE of Lig J P. Gendron, London. 

9809, PULVERISING MILLS, Lake.—-{(V. L. Rice, 
United States.) 

9810. CANDLEsTICKs, L. Faber, London. 

9811. PuzzLe Boxes, G. W. Altemus, London. 

9812, Th gaa Raitway VEHICLES, E. H. Amet, 

9813. ee for Quick-FiRING Guns, R. Morris, 

9814. Apparatus for ELECTRICALLY Firinc Guns, R. 
Morris, London. 

9815. Dressinc of Mitisrones, O. Imray.—(W. N. 
Hulsey, United States.) 

9816. Puntey Buocks, Tangyes Limited and T. 
Meacock and T. Ravenscroft, London. 

9817. Apparatus-for PLayine a Game, A. C. Keedwell, 
London. 

9818. Cameras, W..F. Greene, London. 

9819. LNDICATING STREETs and BuILpinGs on Maps, M. 
Sappey, London. 

9820. ELecrric Arc Lamps, J. Kent, London. 

9821. Connectine the Rotary Parts of GRAB CRANES, 
C. W. Maclean, London. 

9822. VuLcaNIsED PLastic Compounns, A. J. Boult.— 
(W. Kiel, United States.) 

9823. Sieves, T. and G. M. Parkinson, London. 

9824. SMALL-aRMS, A. J. Boult.—(L. Z. S. Colombier, 
France.) 

9825. Exrractinc Fatty Supstances from Ou, A. J. 
Boult.—(G. Boulet jsils, Donard, and Contamine, 
France.) 

9826. Locks for Sares, &c., M. Sappey, London. 

9827. Locks, C. McG. Bate, London. 


25th June, 1890. 


9828. Pouttry and Dvuck-raisinc Apparatus, T. C. 
Page, London. 

9829. InpicaTor, A. G. Burrell, Sheffield. 

9830. Furnaces for Me.ttinc CruciB_e Steet, &c., D. 
Rennie, Glasgow. 

9831. TEACHING ARITHMETIC, E. J. Arnold, Leeds. 

9832. GOVERNING or REGULATING STEAM EncineEs, &c., 
E. Hoyle, Todmorden. 

9883. TIGHTENING Hoops on Boxes, &c., J. McClure, 
Donlure. 

9834. Sprnninc Frsrous Susstances, G. J. J. Hoff- 
mann, Bradford. 

9885. Incot Heatinc Furnaces, R. T. Cooke, Bir- 
mingham. 

9836. PRINTING TRANSPARENT, &c., TABLETS, A. Brook- 
man, London. 

9837. Heatinc Mik, R. A. Lister and M. Pedersen, 
Dursley. 

9838. Borminc, &c., MILK, Xc., 
Pedersen, Dursley. 

9839. VENTILATING APPARATUS, E. Ezra, Manchester. 

9840. AstaTic GALVANOMETERS, R. Drysdale and H. B. 

we, Birmingham. 

9841. Drain and Rewier VALves for Steam ENGINES, 
J. Phillipson and J. Rushforth, Bradford. 

9842. BELT PuLteys, N. Fraser, Glasgow. 

9843. IcE-MAKING Apparatus, D. Stevenson, Glasgow. 

9844. Rests for Ratsinc Barres, H. T. and G. Pearce, 
Stroud. 

9845. FrRe-LIGHTER, J. Callie, Liverpool. 

9846. Frre Escapes, J. Watson, London. 

9847, Press and PaTrERN-cUTTING MacuinE, G. Lahive, 
Northampton. 

9848. LATCH-NEEDLE KNITTING Macutnes, J. W. Watts, 
Countesthorpe. 

9849. CarriaGEs, &c., E. L. Pease, Stockton-on-Tees. 

9850. Humipiryinc the ATMOSPHERE in BuILpINGs, 
F. and C. E. Wilkinson, Manchester. 

9851. BLockinc Gear, W. M. Wilson, Manchester. 

9852. CENTRIFUGAL Liquip SEPARATORS, P. M. 
D. T. Sharples, Manchester. 

9853. Screw Vatves, R. Stange, London. 

9854. Fastenincs for Boots, &c., H. C. Bateman, 
London. < 

9855. Winpinc of KeyLess Watcues, G. H. Hooper, 
London. 

9856. Extractinc CoLour from Wax, G. Anderton, 
G. T. Barlow, T. G. Marsh, Lytham. 

9857. WELDING MetaLs by E.ectricity, M. W. Dewey, 
London. 

9858. Car Courtine, C. R. Bonne.—-(F. W. Prokor, 
Poland.) 

9859. Topacco Pipgs, J. Roodhouse, London. 

9860. MecHaNism for Guns, A. T. Christophe and P. 
Nordenfelt, London. 

9861. ELectricAL StroraGe Batrertgs, A. J. Boult.— 
(D. Tommasiand C. Therye, France.) 

9862. Sreves, T. and G. M. Parkinson, London. 

9863. RemovaL of Dirt from Fasrics, 8. Simmons, 
London. 

9864. Dressine, &c., Saws, H. Landis, Liverpool. 

9865. TEA Urns, H. A. Snow, London. 

9866. SroprprRinG Borries, E. Edwards.—(Beger and 
Markwrorth, Germany.) 

9867. HoLtow Giass WarRE, W. H. Hilde, London. 

9868. TRANSPARENT SLIDES for Macic LaNnTERNs, W. C. 
Pexton, London. 

9869, GUNPOWDER CHARGES, C. W. Curtis and L. Davies, 
London. 

9870. Steam Traps, C. Gordon, Glasgow. 

9871. Union for Hose Pires, F. L. Decarie, P. Lord, 
and J. Lee, London. 

9872. ADVERTISING in SHop Winpows, F. Redman and 
C. Syrett, London. 

9873. CLEANING COFFEE BERRIES, 
London. 

9874. WritInG Pens, I. Bergmann, London. 

9875. TWO-WHEELED VEHICLES, J. Bayly.—(J. Ter- 
man, United States.) 

9876. Traps for Sewers, J. P. Bayly.—(H. Browne, 
United States.) 

9877. Wire Stretcuer, J. P. Bayly.—(/. King, United 
States.) 

9878. LeaF Turner, J. P. Bayly.—(7. Allsop and E. 
Nice, United States.) 

9879. Putieys, J. P. Bayly.—( W. Potter, United States.) 

9880, DEHORNING APPARA1US, J. P. Bayly.—(E. Webster, 
United States.) 

9881. VaLve Gear for Gas Enarnes, J. P. Bayly.—(IV. 
Heckert, United States.) 
9882. MEASURING CURRENTS of Air, W. W. Horn.— 
(F. A. Bishop, Australia.) 

9883, ANTI-SASH-RATTLERS, D. Kendall, London. 

9884. THEATRE Tickets, J. Keller, London. 

9885. Suprort for PicturgEs, M. May, London. 

9886. JountinG PLates for PuLLeys, W. Thomlinson- 
Walker, London. 

9887. ELECTRICAL 
Kojine, London. 


R. A. Lister and M. 





and 


W. A. Dieseldorff, 


CoNTROLLING APppaRATUs, S. de 
26th 1890. 


9888. ELectric ups, &c., T. W. and A. H. Watson, 
London. 


June, 
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9889. Coat Saver and Cookine Sranp, C. J. Slater, 
Sheftield 

9890. Taps for Liqutps, C. Horton, Sheffield. 

9891. Purses and Visrrinc Carp Casgs, R. F. Mackay, 
Dundee. 

9892. Inrants’ Tears, A. S. Cartwright, Birmingham. 

9893. TRANSPARENT FLEXIBLE FicMs, J. W. Swan and 
J. Leslie, Kent. 

9894. Martrress or Bepsreap Borrom, E. R. Billing- 
ton, Liverpool. 

9895. Inpicatinc Increase of TempeRaTuRE, KE. C. C. 
Stanford, Glasgow. 

9896. Brxpixe the Tor of Camneys, G. Tweedy, 
Barnsley. 

a 7 Maxto Wurrt Picments of Leap, J. Gordon, 


9898, ~ BLING Savtrer, R. Eager, Jersey. 
9899. == -WASHING MACHINERY, A. F. G. Brown, 


9900. ieawe end Porassivum, A. Philip, Richmond. 

9901. Sprixc Hoops, T. . Hurdley, Sheftield. 

9902. Woven Wire, M. Robinson, London. 

9903. Apparatus for Reciryinc while Reapine, Xc., 
F. Jack, London. 

9904. ARMATURES for ELECTRICAL Apparatus, W. H. 
Clarke, London. 

9905. Props and Soprortinc FrRaMEWwoRK for use in 
Mrygs, &c , W. W. Barnes, Manchester. 

9906. MANUFACTURE of Try PLATES, Cc, A. Burghardt, 
Manchester. 

9907. AIR-TIGHT MANHOLE CovEeR and Frame, H. King, 
London. 

9908. Rack and ArracuMent for HoLpinc Brus#eEs, 
C. E. Billing, London. 

9909. VeLocirepes, G. F. Newman, Birmingham. 

9910. Puriryinc Atcono.ic Liguips, D. A 
langer and A. Scheunert, London. 

= SeLr-cLosinc Gupcron for Gates, T. Peake, 

ive 
9912. _Courosrrios to be Usep with Corres, S. Baim, 


ion. 

9913. o: Lamps, A. Battye, London. 

9914. Exastic Compress for the Human Foor, P. A. 
Isaacs, London. 

9915. Fastrentnes for Bacs, H. Lehmann, London. 

9916. Necktie or Scarr Rerarver, J. . Wells, 
London. 

9917. Execrric Crrcurr Coser, A. M. Clark.—({R. 0. 
G. Drummond, South Africa. 

9918. Fastenrncs for Boots and Sxoes, J. D. Gedge, 
London. 

9919, Pais or Buckets, W. Shopland and F. W. Miller, 
London. 

9920. GLope Houpers for Gasatrers, &c., W. Foley, 
London. 

9921. IonrrmnG-vaLve for Gas Encines, R. Hermann, 


Boul- 


9922. Manuracture of Empromery, A. Meizer-Kreis, 
London. 

9023. MANUFACTURE of 
PYRAZINE, O. 
Germany.) 

9924. Facititatine the Startinc of Gas Encines, H. 

ey, London. 

9925. ASCERTAINING INTERNAL Heart of Haystacks, F. 
Marsh, London. 

9926. ToBacco Pipe, F. Marsh, London. 

9927. Srockincs or Socks, J. and W. Hearth and 
W. H. Willis, London. 

9928. Locks, W. P. Thompson.—({W. 
Wenning, Germany.) 

9929. ManuracturING ALKaLine, A. G. Haddock and 
J. Leith, Liverpool. 

9930. Rotter Hurgp wes, F. Marsh, London. 

9931. BotrLe Stoppers, F. Marsh, London. 

9932. ELECTRICALLY-CONTROLLED Lusricators, H. H. 
Lake.{T. J. MeTighe, United States.) 

9933. SHuTTLe Apparatus, Z. T. French and W. C. 
Meyer, London. 

9934. Lamps for Opricat Lanterns, &c., W. Stocks, 
London. 

9935. Kwrrrine Vests, J. H. Woodward, London. 

9936. CamBerRinG Raixs, J. Duffield, London. 

9937. Maxine Leap Pipe, L. W. Tracey and J. E. 
Granniss, London. 

9938. CHILDREN’s Mait-cars, A. Campany, South 
Norw 

3939. PACKING the Hoors of Hurses, H. H. Lake.— 
(N. E. Glaister, United States.) 

a quELIVERING Liqguips in Excuance for Cory, 

W. Richardson, London. 

eon. Drvixc Aqueous Matter, R. Haddan.—(Z. 
Passhurg, Germany.) 

9942. Propuctnc CoLoureD DEsiGNs on Guass, O. 
Dillmann, London. 

9943. OcEAN SIGNAL Stations, I. Paine, London. 

9944. Lamp Suapes, C. ey London. 

9945. SHip Loc APPARATU: 8, T. F. Walker, London. 


DEHYDROMETHYL-PHENYL- 
Imray. —(C. F. Bochringer Sdhne, 


Schultz and J. 


27th June, 1890. 
W. 8S. Conrad, 


Sow 
9947.  — Docs without Par, J. Reade, Man- 
chester. 
9048. Tappinc and Protectine Casks, E. Hazelhurst, 
Oldham. 
—— for Lecs of Bepsteavs, W. E. Langdon, 
e 
9950. Freicut Hanpiinc Apparatus, I. Henderson, 
Vancouver, British Columbia. 
0951. Trouser SusrpeypeRs and Braces, T. Mitchell, 
Southampton. 
995°. Locxinc the Doors of Carriaces, C. J. Molloy, 
Thurles. 
— INDIA-RUBBER Spurt, F. 8. Freeston, Working- 
on. 
= Puncuinc Macutves, J. Smith and H. W. Smith, 
Glasgow. 
955. Trrwminc the Epces of Traces, W. James, Bir- 
mingham. 
9956. Heatinc by Execrriciry, R. Kennedy, Kil- 
marnock. 
9957. CLEANING Winpow Panes, T. C. Bell, sen., and 
. C. Bell, jun., Newcastle-upon-Tyne. 
9158. MATERIAL called Lacrepap, A. Gray, Birming- 
am. 
9959. Humipiryinc Arr, J. Moseley, Manchester. 
9960. Deck Boxes, F. W. Slaughter, Brockley. 
9961. Steam, &c., Hammers, J. H. Booth, Manchester. 
9962. Broocu FASTENING, Mi. G. Hayles, London. 
9963. FIRE-LIGHTERS, W. Shaw and T. Harrison, 
Bradford 
9964. POLISHING or CLEANING Composition, F. Moul- 
son, Birmingham. 
9965. Rotary Currers for Mittinc Macuines, F. 
Lister, Keighley. 
9966. BRAKES “y Raitway Wacons, &c., W. Slater, 
Halifax. 
9067. Vertical Steam Borers, W. H. Fowler, Bir- 
mingham. 
9968. Apparatus for Dresstnc Flowers, M. Down, 
London. 
9969. Extractinc Buycs from Barrens, A. E. Lacy, 


9946. oe Boox for Copyrnc, 


mdon. 

9970. Supports for Sarety Bicycies, W. Smith, 
mdon. 

9971. Pickers, J. Rowe, Clitheroe. 

9972. SMOKE - CONSUMING Apparatus, J. and A. A. 

Hinton, Gunnersbury. 
9973. Lever Rute, J. B. Scammell, London. 
9974. es for STorpPERING Bort.es, D. Rylands, 
sle: 


9075. Apparatus for Dryixc Supstances, W. A. 
Dieseldorff, London. 

9976. Lamps for BURNING OFF Paint, J. and P. 
Hughes, Manchester. 

9977. DeTachep VENTILATORS for Wixpows, R. L. 
Hickes, London. 

9978. Comnrxation Scissors and Toots, W. T. Smith, 


Lon 
2979. ——_ ELOCIPEDE TRACK for HOME-TRAINING, 
G. H. Smith, London. 





9980. Cuancine Boxes for PaotocRapsic Dry PLares, 
G. W. Shaiter, London. 

9981. Paper-cuttinc Macurnes, H. Harrild, jun., and 
J. F. Buckland, London. 

9982. Locx-up BorrLe Frames, A. Watson, Waltham- 
stow. 

9983. SeparaTinG Liquips from Souips, J. F. Brinjes, 
London. 

9984. CowLs for PREVENTING DowNn-DRAUGHT in FLUES, 
J. Watson, London. 

9985. Ho_pinc UMBRELLAS or Suns#apes, J. A. Arm- 
strong, London. 

9986. Serrers, A. 8. Oetzmann, London. 

9987. SHIRT Cu FF ATTACHMENT, F. J. Welford, London. 

9988. Posra. Srationery, W. H. M. Neave, Shefiield. 

9989. Die for BRICK-MAKING Mac HINES, W. Wood, 
London. 

9990. Bicycies, W. A. Rich, London. 

9991. MANUFACTURE of TRON by Etecrrotysis, T. 
Parker, London. 

9992. Borries, A. Cooper, London. 

9993. Aspestos Gas Fire, T. W. Ballard and J. B. 
Howard, London. 

9994, BREECH-LOADING ORDNANCE, C. J. M. Afzelius, 
London. 

9995. Mountinc Sutips’ Sipe Licurs, T. Andreasen, 
London. 

9996. CoIN-FREED WelcHinc Macuings, P. Everitt, 
London. 

9997. Manuracture of Sopium Ferruipg, &c., F. Ellers- 
hausen, London. 

9998. Tea and Corres Pors, H. C. Wilmott and C. E. 
Frank, London. 

28th June, 1890. 
9999. System of VenTILaTING, M. P. Halschik, London. 
10,000. Sprinc Fastreninc for Doors of CycLe Lamps, 
- and H. Lucas and J. Perry, Birmingham. 
10, 001. Sweat Banos for Harts, J. Cookson, London. 
10,002. CoLourING CALCAREOUS STONES, T. and J. W. 
Breakell, Birmingham. 

10,003. MATCH-BoXx, J. Darling, Glasgow. 

10,004. Preservinc Meat, &c., E. McSwiney and 8. J. 
Cluff, Dublin. 

10,005. SuutTLe-Boxes of Looms, R. and T, Ingham, 
Halifax. 

10,006. SautrLe Guarps of Looms for Weavine, E. 
and G. Hindle and W. Isherwood, Halifax. 

10,007. Water Gavuces for Steam Generators, J. 
Stock, London. 

10,008. Groovine, &c., Prestinc Type, J. R. Topliss 

J. A. Kay, London. 

10,009. ScREw-powy Ancuor, F. J. Sinnette, Woolston. 

10,010. EcecrricaL TuURN-OVER Time Gass, W. Par- 
nall, Bristol. 

10,011. Sprysninc and Wixpinc Fisrous MATERIALS, 
C. K. Mills.—{M. Michalot-Sirot, France.) 

10,012. Vicnerre Mepiums, G. J. Sershall, Birming- 


ham. 
10,013. Borries, &c., F. Bosshardt.—({£. Cordonnier 
and D. Saintoyen, France.) 
Bosshardt.—(P. Rwuez, 


10,014. CLeaninc Fioors, F. 
France.) 

10,015. Promotryc the CrrcvLation of Water in 
Stream Borers, G. E. Belliss and A. Morcom, 
London. 

10,016. Pipes and Cicar Howpers, C. and J. Crop, 
Homerton. 

10,017. ArracHInc Barss to Fences, E. 8. Harvey, 
London. 

10,018. APPLIANCES for TovuGHENING 

ylands, sley. 

10,019. Leoussrevas for Towixc Purposes, W. E. 
Gedge.—(F. Koerniy, ng | 

10,020. Printinc Fioorciotas, E 
Strathern, Glasgow. 

10,021. Manuracture of Cast Inox Ov ENS, A. Jepson, 
Manchester. 

10,022. Taps for Measurine Liquips, C. H. Uttley, 
London. 

10,023. Makinc Mope ts of Countries in Revier, C. 
Sims, Lancashire. 

10,024. Prorectinc Fruit from Birps, &c., H. and 
J.C. Webber, Lewes. 


Borties, D. 


. Ostlere and A. M. 


10,025. Exvecrric Sarety Fuses, W. M. Mordey, 
London. 
10,026. Damp-proor Soies for Boots or Sxosgs, J. 
nkin, London. 


10,027. WaTer-cLosets, J. Shanks, jun., Glasgow. 
10,028. Raisinc Cream, W. H. Payne, Buckingham. 
10,0 sar Compounp ARMoUR-PLATES, J. Ward, Dennis- 


10,030. “OPERATING HamMers by Stream, W. Whittaker 
and I. Parker, Keighley. 

10,031. Lock up BorrLe Stanps with Drawers, A. 
Watson, Walthamstow. 

10,032. Cooxkinc Apparatus, E. M. Harrison, London. 

10,033. Stream Enoives, J. P. Bayly.—(B. Thomas, 
United States.) 

10,034. Stream Encrnes, J. P. Bayly.—(W. 
United States ) 

10,035. Piston Packine Rune, J. P. Bayly.—{J. Bran- 
don, United States.) 

10,036. Porous EARTHENWARE BUILDING MATERIAL, J. 

. Bayly.—({W. Lenderoth, Canada.) 
10,037. PortaBLe Cookine Stoves, G. Featherstone, 


Gehring, 


10,038. ELECTROLYTIC TREATMENT of Meras, A. Watt, 


London. 

10,039. Openinc Device for Tin Boxes, R. Kirsch, 
London. 

10,040. Apparatus for Propucinc Series of Lerrers, 
J. C. Lindsay, London. 

10,041. MANUFACTURE of KniTrED Rippep Fasrics, F. 
Jackson, London. 

10,042. Brakinc Venicies, W. P. Thompson.—(Z. 
Cartier, P. Sescav, G. Niclauvs, and J. Récappe, 
France.) 

10,043. Caimney Tors, J. J. Bosworth, Liverpoul. 

10,944. Primary Batreries, Sir C. 8. Forbes, London. 

10,045. Heater for Steam Boiers, W. W. Horn.—(W. 
Dougherty, United States.) 

10,046. GLOVE-SEWING MacuinEs, J. Moffatt, London. 

10,047. CoLourtnc Matters, 0. Imray.—{7he Society 
of Chemical Industry, Switzerland.) 

10,048. AUTOMATIC QUICK-FIRING Guns, E. Ritter von 
Skoda, London. 

10,049. LevERAGE Propetier, H. Young, London. 

10,050. WaTER-CLOsEts, W. B. H. Drayson, London. 

10,051. Propuctnc HyDRO-CARBURETTED AiR, G. Wil- 

inson, London. 

10,052. Sarery Hooks for Warcues, P. Michalke, 
London. 

10,053. VeLocipepes, E. Noirit, London. 

10,054. Supportinc Fitms for MicroscorpicaL Exami- 
Nations, J. W. Lovibond, London. 

10,055. Steam Traps, F. E. Blackmore, Reading. 

10,056. Stream Cookinc, &c., Pan, P. Mooney, Man- 
chester. 

30th June, 1890. 

10 057. Coucnes, &c., F. W. Jackson, Manchester. 

10,058. Drawine Squares, J. Foster, London. 

10,059. Supports of Narxs, &c., J. Gilmore and W. R. 
Clark, London. 

10,060. Fastentne for Stays, 8. H. Hartley, London. 

10,061. VeneTIAN Biixp Corp Howper, A. Buckley, 
Manchester. 

10,062. Utitisation of Oxipe of Iron, J. Bradbury, 
London. 

10,063. Framework of Sky Sicns, J. E. Sheldon, 
Birmingham. 

10,064. Evecrric Licut Firries, T. G. Marsh and G. 
T. Barlow, Lytham. 

10,065. Suirts, J. Taylor, Liverpool. 

10,066. We.pvess Sree, Co_umns, J. Windle and 8. 8. 

urd, Barrow-in-Furness. 

10,067. “OBTAINING MoTIVE Power, R. Bird, Gloucester- 


shire. 

10,068. AGRICULTURAL IMPLEMENTS, J. R. Pearson, 
Manchester. 

10,069. CompusTinLe Vapour Encines, H. Robinson, 
Manchester. 

10,070. Sarety Door Fastexinc Appuiancr, L. Meyrick, 
London. 


10,071. Lire-savinc AppLiance, R. E. Way, London. 
10,072. Fasreninc the Heaps of Brusues, W. Chalk, 
Southampton. 
0,073. Manuracrure of Wire Heatps, L. V. Prost, 
mdon. 
10,074. Feepinc Appiiance for Macuines, J. E. 
Rick kards, Birmingham. 
10,075. WASHING Macuines, H. Soukup, London. 
10, 076. CoupLines for ELecrric Conpucrors, R. H. 
Gould and T. Gottschalk, London. 
10,077. Grips for Hanainc Furs, &c., W. Hebditch, 
Guildford. 
10,078. Comprnep Bapy-waLKeER, &c., A. Burkholder, 
London. 
10,079. Brttiarp Cusuions, J. Bosch, London. 
10,080, Dovsie Cueck Action for Ptanorortes, G. H. 
Brockbank, London. 
10,081. Horizontat GRAND PranororteE, G. H. Brock- 
bank, London. 
10,082. SounpixG Boarps of Pianorortes, G. H. Brock- 
» London, 
10,0838. Hop-wasHine Macuines, W. Lambert, London. 
10,084. Lusricatinc Veuicies, J. C. L. McLachlan, 
Ww. 
10,085. Desicns for eee for Weavine Pur- 
poses, E. Beveridge, Glasge 
10,086. ELEVATED Gita dinene, W.P. Walling, London. 
10,087. Drituinc and Borinc Macuiyes, J. H. Hamil- 
ton, London. 
10,088. Measurinc INstrUMENT, J. B. Boyle, London. 
10,089. Gas-motor Enotes, C. G. Beechey, London. 
10,090. Dynamo and Evecrric Motor MACHINERY, 
We riggs, London. 
10,091. Wrincine and MANGLinc Macuines, B. Prager 
. Weiss, London. 
10,092. v ELOocIPEDES, H. Laming, London. 
10,008. Steam and Hort-water Coins, W. P. Wenham, 
mn 
10,094. Prorectinc Sueets of Parer, J. B. Mathews, 
London. 
10,095. CoLourtnc Martrer, J. Y. Johnson.—( Badisehe 
Anilin and Soda Fabrik, Germany.) 
10,006. FLEXIBLE Printinc Surraces, R. Tissington, 


ndon. 
wy ree Fixep Seats, 8S. H. Thompson and T. J. Cain, 


ndon. 
10,098. Frames for Pictures, Looktna-GLasses, &c., 
W. Stringfield, London. 
10,099. Derectors for Twin Prope.cer Suarts, H. K. 
Jones, London. 
10,100. Evecrricat Inpicators, A. M. Flack, London. 
10,101. Azo-coLourninc Matters, O. Imray. — (The 
Farbirerke vcormals Meister, Lucivs and Briining, 
Germany.) 
10,102. Fotpinc Cuarrs, F. Ulrich, London. 
10,103. HorsesHoes, E. Bloch, London. 
10,104. Macurve for CLeaninc Boots, J. 8. y Valls, 
mdon. 
10,105. Sewinc Books, D. McC. Smyth, London. 
10,106. Sewinc Books, J. R. Reynolds and A. I. Jacobs, 


mdon. 
10,107. Toot for Makino SCREWED Nrpptes, D. A. Hol- 
land, London. 
10,108. Currine Epce for F1x1xc to Reets of Cotron, 
E. Taylor, London. 
10,109. aches Aycuor, E. J. Robertson, London. 
10,110. CARRIAGE SPRINGS, A. B. Snell, ndon. 
10, 111. Fastenrnas or Ciasps, L. von Orth, London. 
10,112. Cuitpren’s Game, 8. Guiterman.—(&. J. Hor- 
man, United States.) 
10,113. Sure Rartways, G. Brocklebank, Anerley. 
10,114. Support for Roorinc States, N. G. Camusat, 


mdon. 

10,115. Puriryinc Dovsie Carponate of Porassium 
and Macyesium H. Precht, London. 

10,116. Composition for Resistinc Heat, F. B. Pem- 
berton, London. 

10,117. Veutcies, 8S. Krnrka, London. 

10,118. Atmanacks, R. Beigel, London. 

1),119. Motors, J. Cuny, London. 

10,120. Cenrro-Lingaps, H. A. Hickok, London. 

10,121. Burtpers’ Scarroups, G. 8. MacLaurin and J. 

. Crankshaw, London. 
10, a. Heatine Apparatus for Evectric Raitways, 
W. Dewey, London. 

10, 123. Weipixe Metaus by Evecrriciry, &., M. W. 
Dewey, London. 

10,124. LECTRIC Heatine Apparatus, M. W. Dewey, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


424,186. Hypraciic Cy_tiyper Lusricator, C. M. 
Dreyer, St. Lovis, Mo.—Filed Janvary 9th, 1890. 
Claim.—(1) The combination of the holder A, the 
bands E F, the clamps G, and the clamps H, substan- 
tially as described. (Q) The combination of the cylin- 
der, the piston, the Ings I, the clamps H, and the 
bands pea (os substantially as described. (3) The 


combination of the piston, the lugs I, and the clamps 
H, said lugs being radialiy adjustable upon said 


[424.186] 











piston, substantially as and for the purpose described. 
(4) The combination of the piston, the lugs I, and the 
clamps H, said clamps being adjustable toward and 
from said piston end, substantially as described. (5) 
The combination of the ¢ ylinder, the piston, the lugs 
I, and the clamps, said c mg being adjustable in a 
rotary direction upon said lugs, substantially as 
escribed. 
424,345. lenrTinc APPARATUS OR GAs For O1L Motor 
NGINES, N. A. Otto, Cologne, Prussia.—Filed 
December 19th, 1889. 
Claim.—In apparatus for igniting the charge of gas 
or oil motor engines, the tion, with the 


424.345 
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igniting tube 1, of a tubular casing b, shaving a a ames 4 
b’, into which liquid is int 








4 pipe a, a branc! oe f, with metal rod g, and a a pipe 








d, with nozzle through which petroleum sae 
formed in the passage /’ issues into the branch tube s 
and in mixing with the necessary air enters into com- 
bustion within the casing, so as to heat this and the 
tube / at a point near the engine cylinder, substan- 
tially as described. 


424,206, Evecrric Raitway Car, &. M. Hunter, 
Philadelphia, Pa.—Filed September 23rd, 1886. 

Claim.—In an_ electrically-propelled vehicle, the 

combination of the two axles, with a worm-wheel on 












































each axle, an electric motor having its shaft extending 

from axle to axle, und a worm on each end meshing 

with the worm-wheels to drive both axles simul- 

taneously. 

424,349. Continvous Girper Brive, G. H. Pegram, 

New York, N.Y.—Filed November 11th, 1887 

Claim.—In a continuous girder truss bridge, the 

combination of deck and through spans with two 


424.349} 





supporting piers for at least one of said spans, and in 
which one of the spans is supported upon the end of 
the other. 


424,414. Sasm Bavance, €. Forth, Cleveland, Ohio.— 
Filed September 21st, 1889. 

Claim.—In a sash balance, a block-and-tackle device 

for suspending the sash, in combination with a bell 





crank and coiled spring arranged horizontally and 
operated by the bell coum. 


424,448. Recom-cueck ror Heavy ORDNANCE, I’. 
Anderson, Westminster, England.— Filed July 10th, 
1889, 

Claim.—Q1) In a gun-mounting, the combination 
of the gun, the recoil cylinder, the bearings thereon, 
in which the gun is mounted, a hollow stationary 
oe or ram working in the recoil cylinder, a valve 

progressively closing an opening or passage between 
the recoil cylinder and the hollow ram, the storage 
cylinder, a passage connecting the storage cylinder 
with the ram and the recoil cylinder, a hand-operated 
non-return valve in said passage, and a spring-actuated 
adjustable plun or in the storage cylinder, substan- 
tially as described. (2) ne combination of the 
framing B, the gun, the recoil cylinder connected to 
and moving with the gun, the hollow ram N2, extend- 
ing into the recoil cylinder and fixed to the framing 
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B, he storage yma the spring-actuated plunger 
rein, a passage O in the framing B, connecting the 
hollow ram with the storage cylinder, a hand-operated 
non-return valve in said passage, and a valve progres- 
es closing and opening between the recoil Ko ged 
and the hollow ram, substantially'as described. (®) 
The combination of the gun, | the recoil cy! linder, t 
pe mem thereon, in which the gun is mounted, the 
cylinder, the adjustable spring-actuated 
plunger therein, passages connecting the recoil cylin- 
er with the storage cylinder, a hand-operated non- 
return valve in the ~ between Sy storage and 
the recoil cylinders, and a valve progressively 
closing the outlet from the recoil. cylinder substan- 
tially as described. 
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20in.—of mercury, Theconditions resemble those which One litre of aqueous vapour at temperature ¢ deg. C. 
would exist in a brake coupling pipe containing water in and tension T mm. 
INTFORD DEELEY, M.I. Mech. E., F.G.S., and LEONARD | He send. = Cue T 
MOUNTFOR havasels, #4. C., rcs. Fig. 2 shows part of the apparatus. The stoppered U ~ 760 (1 + -00867 #)’ 
| tube, W, contained so much water in the bend that air a4 since ¢ deg. = 15°7 deg., T = 13°28 mm., and the 
pats 5 TE , 
| number of litres of air withdrawn from the gas-holder = 


THE THERMO-DYNAMICS OF THE AUTOMATIC | 
VACUUM BRAKE, 


By R. 


No, Il. ‘could not pass without bubbling through it, and in one 
On express trains the applications of the brake are | limb there was a spiral wire to break the rising bubbles 


generally separated by long intervals of time. Whilst 
running, a constant vacuum of 20in. of mercury has to 
be maintained by the small ejector, and, as has been 
pointed out, there is then a continuous current of rarefied 
air passing through the brake pipe in consequence of the 
leakage which takes place, principally around the piston- 
rods, but also in other places. The air leaking through the 
piston-rod glands first passes into the brake cylinder, then 
through the ball valve chamber, and finally reaches the 
main train pipe through the small flexible branch. There 
seems to be a very general impression that this current 
of air becomes cooled by expansion much below the tem- 
perature of the atmosphere, that it consequently deposits 
moisture in the ie. ball valves, and train pipe, and 
that if the temperature should fall below the freezing 
point, the water so collected congeals, and renders the 
brake inoperative. To prove the fallacy of this supposi- 
tion, a thermometer was placed in the brake pipe of a 
train consisting of eleven coaches, a tender, and a pas- 
senger engine. A small hole was drilled through the 
pipe, between the tender and the first coach, and into 
this hole was inserted a thin glass tube, closed at the 
lower end, containing a little mercury. The tube was 
fixed air-tight in the hole by means of a cork, and the 
thermometer was placed in this tube to avoid any pos- 
sible deformation of its bulb by the vacuum. 
trein, with the exception of the engine, was under cover, 


6 














Vacuum gauge 


and three thermometers were placed at different points 


The whole | 








along the train, to give the temperature of the external | 


atmosphere. The ejector used was capable of raising a 
vacuum of 26in., but a relief valve on the engine kept the 
vacuum constant at 20in. After allowing the ejector to 
work for about twenty minutes, readings were taken of 
all four thermometers, and the readings were repeated 
four times, at intervals of about five minutes, and were 
found to remain very nearly constant and uniform 
throughout the length of the train. A large leak was then 
allowed to take place at the rear coupling, the vacuum 
falling to 17in. After a proper interval, readings were 
again taken with the same precautions as before. On 
comparing the thermometers with a verified instrument, 
it was found that, with the small leak, the temperature 





of the air in the brake pipe was actually a fraction of a | 


degree higher than that of the surrounding atmosphere, 
whilst, with the large leak, the external atmosphere and 
the air in the brake pipes were at the same temperature. 


These facts are quite in accordance with theory, but, - 


as there seems to be a considerable amount of misunder- 
standing on the subject, we purpose going into the 
matter in some detail. 

Those who would expect to find in this case any appre- 
ciable difference of temperature between the air in the 
brake pipes and the external atmosphere, surely forget 
that this is a case of free expansion, in which the ex- 
panding air does no external work. So long as the air 
which leaks into the apparatus is withdrawn at the same 
rate and the vacuum is maintained constant, the tem- 
perature of the air within the pipes must remain almost 
exactly the same as that of the external atmosphere; the 
fact being that the heat energy, which is transformed 
into motion during the expansion of the air in the 
“rapids,” is reconverted into heat in the pipes as the 
velocity, momentarily acquired by the particles on enter- 
ing the rapids, is destroyed by eddy currents. Not only, 
therefore, is it impossible for the current of air, which is 
continually leaking through the automatic vacuum brake 
apparatus, to deposit any of its moisture therein, but any 
water which might be placed in the pipes would, as a 
matter of fact, gradually evaporate, because more aqueous 
vapour can be carried away with the expanded air than 
can be brought in by the denser air. And, lest any one 
should doubt the truth of this statement, we have made 
a quantitative experiment, which we will now proceed to 
describe, in which we caused a continuous leak of satu- 
rated air to pass into a U-tube containing water, with- 
drawing air at the same rate, so as to maintain a con- 
stant vacuum within the tube of about 500 mm,—nearly 





and to prevent water from being mechanically carried | 
over into the flask P, A vacuum was formed in P, and | 
then, while the pump was kept working, K was partially | 
opened so as to admit a sufficient current of air to per- 
manently depress the mercury in the vacuum gauge to 
about 500 mm. The air passing through K was made to | 
traverse the same set of saturating tubes used in the | 
first experiment—see Fig.1. These arrangements having | 
been completed, an experiment was first made to prove | 
that the air entering the U-tube, W, was really saturated. 
For this purpose the tap K was removed, and placed in 
the position K!, in order that the air should pass through 
W at the atmospheric pressure. W having been weighed 
and replaced in position, a current of air was drawn 
through it for ten minutes, and the U-tube was then | 
detached and weighed again. This was repeated twice, | 
with the following results :— 


Grammes. | 
Weight of W before passing air ... ... ... ... 66°8600 | 
after passing air for ten minutes... 66-8580 
after again passing air for ten min. 


” 
” 
” 


” 
” 
” 


” ” ” ” 66-8580 


Thus it was proved that the air drawn from the satu- | 


rator was practically incapable of taking up more mois- 
ture so long as it remained at constant temperature and 
under atmospheric pressure. K was now removed back | 
to the position shown in Fig. 2, and W having been re- | 
placed in position, the pump was set working. Under | 


To Pump 





Vacuum gauge 





these conditions, the saturated air which passed through 
K into W became rarefied in W to the same extent as 
the air in the flask, and was thereby rendered capable of 
evaporating water from W. In order to render the ex- 
periment quantitative, the air was drawn froma gas-holder, 
and, although the air in the gas-holder was no doubt 
saturated, it was made, nevertheless, to pass through the 
saturating tubes previously used. To prevent rarefaction 
of the air in the gas-holder, the latter was furnished with 
a manometer, which was closely watched during the ex- 
periment, and water was admitted gradually into the 
gasometer at the same rate as the air was withdrawn. 
Everything being in working order, the tap X was turned 
off, and the pump was stopped. After waiting for a few 
seconds so that W might fill up with air, it was detached 
and weighed. It was then replaced in position, and the 
height of water in the gasometer was marked on the 
gauge glass. The pump was next started, and as soon as 
the mercury in the vacuum gauge had risen to 504 mm., 


.X was quickly opened. At the end of fifteen minutes, X 


was closed again, and when W had filled up with air, it 
was detached and again weighed. The volume of air 
which had been withdrawn from the gasometer was 
determined by weighing the water which had been 
admitted. 

The following observations were recorded during the 
experiment :— 


Duration of experiment... 15 min. 
ng se Tes ey Camere 749 mm. 
Height of mercury in gauge at start 504°0 mm. 
es ss after 5 min. 510°5 mm. 
a 2” after 10 min. 515°5 mm. 
a 99 at end... 517°0 mm. 
- » (mean)... ... 611°7 mm. 


Owing to the variations in the pressure of water used 
for working the pump, the mercury column could not be 
maintained quite constant in height. Temperature of 
laboratory, 15°7 deg. C.; temperature of air in P, practi- 
cally the same; temperature of air in gasometer, practi- 
cally thesame. Weight of water admitted into gasometer, 
16 lb. = 7°266 litres of air withdrawn. 


Grammes. 

Weight of W before... ... 73° 8276 
mn W after ... 73° 6360 
Weight of water evaporated ... "1916 


If we now calculate approximately the maximum 
evaporation possible under the conditions, we shall see 
how nearly it was attained. 


| 
668575 | experiment. 





| 7°266 litres, we had a total of *09664 gramme of vapour 


in the saturated air which passed into the U tube. 

The pressure of the air in the gas-holder, less the vapour 
tension of 13:28 mm. = 785°72 mm. The pressure of air 
in the flask P, less the vapour tension of 13°28 mm. = 
22402 mm. Therefore, assuming the air leaving the U 
tube to have been saturated, we have for the expansion 





ee . 735°72 : 
f the dr ae aoe a 
of the dry air in passing through W 99408 3-284 times 
its original yolume. We have therefore: 
Gramme 


Vapour capable of existing in the expanded air 0966 x 3-284 °31 72 
Vapour drawn from gas-holder... ... 0.0.0... eee wee eee 70966 


* 2206 


Water capable of being evaporated (calculated) ... 
Water actually evaporated in the experiment “1916 
Difference “0290 


Before performing a complicated experiment of this 
kind, rehearsals are needed, in order that the necessar: 
attention to all the details may be insured in the actual 
From the results of the few preliminary 
| trials which we made, we found that the quantity of 
water evaporated depended largely on the extent to 


| which the bend of the U tube was filled by it; but we 


always got considerable evaporation, even when the bend 
was only about half-full, so as to leave plenty of room 
for the air to pass over the water without bubbling 
through it. 


From Saturating tubes 








Now, although it is perfectly well known that ice 
evaporates in a vacuum, we determined to make an 
experiment with ice; but on account of the labour 
involved in making, at a temperature below the freezing 
point, an experiment as fully quantitative as the last, 
we decided to be content with demonstrating the fact 
that evaporation does occur, and to a very sensible 
extent. : 

An apparatus, shown in Fig. 3 was fitted up, consist- 
ing of a stoppered U tube A containing water in the bend, 
not enough to obstruct the passage, but as much as the 
bend would hold so as to leave a free passage for air. 
This was joined by rubber connections, B and B}, (1) to 
the pump and vacuum gauge, and (2) to four empty 
| U tubes, C, D, E, and F. Between the U tubes C and A 
| we placed a tap, so regulated that the leak of air through 
it was slow enough to enable the pump to maintain the 
mercury column in the gauge at a height of about 
500 mm. In the last limb of the U tube C there was 
fixed a thermometer, and all the U tubes were fitted 
with rubber stoppers and connected by bent tubes. The 
apparatus was not displayed as shown in the figure ; but 
the different U tubes were doubled upon each other, and 
the whole was placed in a large glass beaker. Water, 
at 82 deg. Fah., having been poured into the beaker so 
as to cover the tubes to the level shown in the figure, 
the temperature of this water was reduced to exactly 
25 deg. Fah. by adding powdered sal-ammoniac, and was 
maintained at this temperature with ease by dissolving 
in the water at short intervals additional small quantities 
of the salt, the water being kept well mixed and agitated 
by blowing a current of air through it. There was a 
thermometer in the freezing liquid, as well as that in the 
U tube, and, as soon as these both indicated 25 deg. Fah., 
the current of air passing all the time, the two taps X 
and Y were closed, and the apparatus was lifted out of 
the liquid. The tube A was then detached, carefully 
rinsed, and placed in some water to warm it up to the 
temperature of the laboratory ; then wiped and weighed. 
It was then reattached to the other tubes, and the water 
in it was frozen by immersing the bend in a freezing 
mixture of ice and salt for a few minutes. When 
thoroughly frozen, the apparatus was once more lowered 
into iced water in the beaker, and the temperature of 
the whole was brought to 25 deg. Fah. as_ before. 
As soon as the thermometer in the U tube C indicated 
25 deg. Fah., the pump was started, and, as soon as the 
mercury in the gauge indicated 500 mm., the taps X and 
Y were opened. Things were maintained in this condition 
for exactly one hour, after which A was weighed, with 
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the same precautions as before. The results were as 





follows :— 

’ Grammes. 
Weight before ... 715677 
Weight after 71°4447 
Weight of ice at 25 deg. Fah. evaporated ... “1230 


As this experiment was not intended to be entirely 
quantitative, no attempt was made to measure the 
volume of air which passed through the apparatus. That 
the air entering A really was saturated is proved by the 
fact that in the U tube F a comparatively large quantity 
of water vapour was condensed. It is important to note 
that although the tap between A and C was immersed 
in the refrigerating solution, and that saturated air at 
25 deg. Fah. was passing through it into the vacuous 
U tube for the space of one hour, the very small orifice 
in the tap remained free from ice, and no ice was formed 
within the tube above it. 

In an earlier part of this paper we stated that the leak- 
age of air through the piston-rod glands, instead of being 
a disadvantage, has a certain value; and we think the 
truth of this statement has been made abundantly clear 
by the results of the two foregoing experiments. The 
continuous current of air which is always leaking through 
the brake apparatus, so long as the small ejector is at 
work, being expanded to more than three times 1ts volume 
on entering, and being thereby rendered at least two- 
thirds unsaturated, as well as not falling in temperature, 
must inevitably have the effect of evaporating either 
water or ice which may have accidentally obtained 
entrance to the brake pipes. This is true no matter what 
may be the degree of humidity, or the temperature of the 
atmosphere. By breathing into a glass flask immersed 
in a freezing liquid at a temperature of zero Fah., we 
caused the interior of the flask to become coated with a 
thin film of ice. On producing a vacuum within the flask, 
this film of ice at zero Fah. at once evaporated, appa- 
rently with the same facility as a film of moisture would 
have evaporated at the ordinary temperature of 60 deg. 
Fah. This experiment shows remarkably well the great 
readiness with which ice evaporates in a vacuum; and 
that the mere fact of an extremely low atmospheric 
temperature would not prevent, though of course it would 
retard, the evaporation of extraneous ‘‘ water substance” 
which might have found its way into the interior of the 
brake apparatus. It is nounusual thing for eight cubic feet 
of air to leak per minute into the brake pipes. Some idea 
of the evaporative power of such a volume of air, when 
expanded and drawn through the apparatus, may be 
gathered from the fact that at a temperature of 60 deg. 
Fah. a fiuid ounce of water would be evaporated by it 
in five minutes under the conditions of the quantitative 
experiment already described. 

Although, as we have shown, the air which leaks 
through the brake apparatus is practically unaltered in 
temperature by the considerable expansion which it 
undergoes, yet there is a very slight change of tempera- 
ture, and a discussion of the present subject would not 
be complete without some further reference to this point. 
We have stated that this air in the process of expansion 
does not perform external work, though work is done, 
nevertheless, by the air on itself, inasmuch as a very 
sinall proportion of the heat energy possessed by the air 
on entering the channel through which leakage is taking 
place becomes converted into energy of motion as the air 
undergoes expansion. The vis viva acquired is soon lost 
in friction caused by eddy currents, and by the time the 
air has emerged from what Thomson and Joule have 
termed “the rapids,’ the energy of motion has been 
again converted into heat. If air were a perfect gas— 
that is, if it obeyed exactly the law of Boyle—the heat 
energy lost on entering might be expected to be exactly 
regained on leaving the rapids; but, as a matter of fact, 
a very small proportion of the energy becomes latent in 
the process, and only the remainder is reconverted. 
Thus the air emerges from the rapids, when the bounding 
walls are non-conductors, slightly cooler than it entered 
them, though the cooling effect is very slight indeed, and 
can only be detected by very careful and refined experi- 
ments. This subject has been very fully investigated by 
Joule and Thomson in the case of air and some other 
gases expanding from high pressures down to atmospheric 
pressure; but no experiments seem to have been made 
for lower pressures. Some carefully -performed experi- 
ments of our own showed that saturated air, at 60deg. 
to 70deg. Fah., in expanding to 20in. of vacuum, fell in 
temperature about :045 deg. Fah., a fall, we need scarcely 
add, of no practical importance whatever. It will be 
remembered that in our experiment with the train the 
temperature of the air passing through the brake pipe was 
found to be slightly higher than that of the surrounding 
atmosphere. The observed difference was only a fraction 
of a degree, and did not admit of precise measurement 
with the thermometer employed. Such a result appears 
at first anomalous; but we think a possible explanation 
of it may be found, and may even be given in words used 
by Joule and Thomson themselves,! to explain a similar 
result met with in the course of their researches. The 
bulk of the air leaking into the brake apparatus passed 
through the narrow passages between the piston rods 
and their glands; and the heating effect observed may be 
due to the fact that this mass of metal ‘ supplied a little 
heat to the air in the first part of the rapids, where it has 
been cooled by expansion and has not yet received all the 
heat of the friction; and that the heat so obtained, along 
with the heat produced by friction throughout the rapids, 
raises the temperature of the air a little above what it 
would have had if no heat had been gained from without. 
So that about the end of the rapids the air has a tem- 
perature a little above that of the surrounding” atmo- 
sphere, and reaches the thermometer before it has time to 
become appreciably cooled again by contact with the 
pipes. It is therefore clear that the leakage of air 
through the brake pipes has a tendency to very slightly 
raise the internal temperature; but for all practical pur- 





1 “Joule's Scientific Papers,” vol. ii., page 221, 





poses we may state that the temperature is unaltered. 
It is well known by makers of refrigerating machinery, 
where air is the agent employed, that the expanding air 
must be made to do external work, or it will not be 
cooled. The expansion is therefore effected in a cylinder, 
where the air does work upon a piston, and is afterwards 
discharged into the freezing room. To demonstrate the 
necessity of this, a very interesting experiment was made 
by Coleman, with a refrigerating machine on board one 
of the Cunard steamers, and is thus described by him :* 
“Instead of allowing the air, as usual, to expand behind 
the working piston, the piston block was taken off, so 
that the expanding air could blow through the cylinder, 
without doing work, into the blast box, and it was found 
that when the air pressure was regulated by a throttle 
valve, no lowering of the temperature of the air in the 
blast box could be detected, when, at exactly similar air 
pressures, but with the expansion taking place in the 
act of doing work—propelling the piston—60 deg. reduction 
of temperature occurred.” 

One experiment remains to be described, and it is the 
only one in which we have been able to produce even a 
temporary deposition of moisture by creating a vacuum. 
A flask similar to P—I'igs. 1 and 2—was closed by a 
cork, through which a tube was passed, terminating in a 
narrow nozzle about half an inch from the bottom of the 
flask, and open at the other end. It was observed, on 
exhausting the flask, that the current of air which sud- 
denly issued from the nozzle drove particles of the cloud 
through the cloudless layer, and battered them on to the 
bottom of the flask. Of course, the minute drops of water 
quickly evaporated. That they came from the cloud, and 
not from the entering stream of air, was proved by the 
fact that when the air in the flask was quite dry to begin 
with and no cloud was formed, no moisture was deposited, 
even though the entering air was saturated with moisture. 
On the other hand, when the air in the flask was satu- 
rated so as to form a cloud, and the entering air was 
perfectly dry, the particles of moisture were again 
battered on to the glass. In another experiment a large 
drop of water, which was placed in the flask opposite the 
jet, soon disappeared by evaporation in the vacuum. 
Although, under working conditions, there is no possi- 
bility of atmospheric moisture collecting in the brake 
pipes, there are conditions when a train stands at rest 
for several hours, under which deposition of a limited 
small amount of dew in the interior of the pipes may 
take place. Supposing a train which had been running 
on a moist day were to stand all night in a siding, and 
the temperature of the atmosphere were to fall during 
the night below the dew point. This would result in a 
little vapour being condensed within the brake apparatus 
in the form of dew or hoar frost, but it could only be a 
mere film distributed over the internal surface area, and 
would all have evaporated a few minutes after the train 
was again coupled to an engine and the ejectors were 
started. Condensation could scarcely take place at all 
on the brass ball of the ball valve, for this being enclosed 
in a cage, which is fixed in the centre of the fitting, and 
which, therefore, would cool more slowly than the ex- 
ternal casing, the vapour would condense rather on the 
cool external casing than on the warmer metal of the 
ball and cage. 

We are now in a position to summarise the conclusions 
at which we have arrived, and we find, as regards trains 
fitted with the automatic vacuum brake :— 

(1) That before a train 1s set in motion a vacuum is 
created in the brake apparatus; that the air in this pro- 
cess expands adiabatically, and frequently becomes cooled 
below the dew point, with the result that the invisible 
aqueous vapour is condensed in the form of a cloud, 
which remains suspended within the air, and cut off from 
the surfaces of the brake apparatus by a layer of cloud- 
less air; but this cloud almost immediately re-evaporates, 
because the air remaining in the pipes becomes quickly 
warmed by radiation and convection, and having been 
dried by the process of expansion, is able to dissolve far 
more moisture than exists in the cloud. 

(2) That all the time the train is running air is leaking 
into the brake pipes, and the vacuum has to be main- 
tained against this leakage by the exhausting action of 
the small ejector; that the air thus leaking into the pipes 
expands freely, without performing external work, and 
therefore without falling in temperature, consequently 
none of its dissolved aqueous vapour becomes condensed. 

(3) That as the process of creating a vacuum within 
the brake apparatus, and of maintaining the vacuum 
against leakage, are both operations in which air is 
expanded and dried, it follows that it is a physical im- 
possibility for atmospheric moisture to be deposited and 
accumulated within the apparatus under any conditions 
occurring in practice. 

(4) That water substance, no matter whether it be 
liquid water or ice many degrees below the freezing 
point, is capable of being evaporated by the current of 
rarefied and dried air which passes through the brake 
apparatus, and that this is true under all conditions of 
atmospheric temperature and humidity. 

(5) That the automatic vacuum brake is, therefore, 
essentially a “dry brake,” and any water which gains 
access to the interior can only be condensed steam which 
has leaked from the ejectors, used to create the vacuum; 
or it has been introduced from carelessness or malice. 
There can be no question but that it is possible by proper 
arrangements to prevent the leakage of steam into the 
pipes; and such being the case, we have regarded it as 
being of the utmost importance that the mistaken ideas 
which prevail regarding the supposed condensation of 
atmospheric moisture should be shown to be fallacious. 
There is, in fact, one essential feature in which the 
vacuum brake differs from all compressed air brakes; for 
whereas it follows from the known laws to which we have 
referred that atmospheric vapour cannot collect in the 
vacuum brake, it also follows from the same laws that 
the vapour must condense and accumulate in the com- 





2 Journ. Soc, Chem. Ind., 1884, page 360. 





pressed air brakes; and this fact is recognised, inasmuch 
as means are provided for drawing off the water which 
collects in the reservoirs and pipes of pressure brakes, 
and stringent regulations are issued in order that the 
necessary steps may be taken to prevent the water from 
unduly accumulating. 








SOCIETY OF CHEMICAL INDUSTRY. 


THE annual general meeting of the Society was held on 
Wednesday last, at Nottingham, in the chemical lecture- 
room at University College. After the formal business had 
been dispatched, the President, Sir Lowthian Bell, read an 
address, entitled “‘The Smelting of Iron Ores Chemically 
Considered.” In introducing the subject, he pointed out 
that a material like cast iron, the manufacture of which 
depended, apparently, on the most elementary principles, 
needed even more attention and research at the hands of the 
chemist than many products usually considered as definitely 
belonging to manufacturing chemistry, as, for example, soda 
ash, inasmuch as trifling percentages of impurity that might 
be industrially negligible in the latter became of extreme 
importance on account of their influence on the quality of 
the former. Such being admitted, he would freely advance 
the proposition that the work of the blast furnace ranked as 
one of the most interesting and successful applications of 
chemical science known in industrial enterprise. Taking 
first into consideration the rationale of the smelting process, 
his practical experience had led him to dissent from the 
theory usually advanced, and well described in such works 
as Roscoe and Schorlemmer’s ‘‘ Treatise on Chemistry,”’ and 
maintain that reduction of the ore to metallic iron 
began at a lower temperature—150 deg. C.—than was com- 
monly supposed, and that the importance of the function of 
the upper part of the column of ore in intercepting and 
eventually returning the heat that would otherwise be lost, 
was underrated. Turning to the question of the quantity of 
carbon dioxide that might be expected to be present in the 
escaping gases, he fixed 5-97 ewt. of carbon as carbon dioxide 
per ton of iron made as the best that could be expected, a 
more perfect combustion of the carbon in a blast furnace 
being impracticable. Passing to the economy effected by the 
use of the hot blast, the President hinted that it was perhays 
a matter for congratulation that Neilson, its inventor, lacked 
scientific knowledge, for the explanation of its efficacy was 
so obscure that professed scientists might well have been 
deterred from pursuing the subject. In this respect, as in 
many others, experience absolutely contradicted d@ priori 
views ; it appeared plausible, for instance, that a more com- 
plete utilisation of the available heat might be obtained by 
running a furnace with the hot blast slowly, so that tle 
heat might be better imparted to the upper layers of ore, 


but the contrary was true. It was found that the 
hotter the blast is the quicker the furnace can be 
driven, and the cooler are the escaping gases. Yet 


another illustration of a successful issue resulting from 
a somewhat blind following of instinct rather than scientific 
insight, was furnished by the advantage gained by increasing 
the height of the blast furnace. John Vaughan first built a 
furnace 71ft. in height, more with the view of increasing the 
output than effecting fuel economy, but incidentally achieved 
this as well. Nevertheless, it was unwise to push this prin- 
ciple too far, for an ironmaster of his—the president’s— 
acquaintance, who built two colossal furnaces 100ft. high, 
effected no saving in fuel, as, indeed, Sir Lowthian Bell had 
prophesied. All things considered, he was in favour of a fur- 
nace of more moderate dimensions, ¢.g., 80ft. in height, and 
with a capacity of 16,000 cubic feet. 

Recent attempts had been made to increase the tempera- 
ture of the blast, and thereby the economy of the fuel, and 
the air had been heated in “ brick stoves”? built on the 
Siemens regenerative system. In spite of such enterprise, 
and the somewhat sensational results, e.g., 13 to 16 cwt. of 
average Durham coke per ton of iron talked of, Sir Lowthian 
Bell said that his own expectations were limited to about 
20 cwt. Further effort had been made to save fuel 
by decarbonating the limestone necessary as a flux, 
previous to its employment in the blast furnace; and, 
as raw coal was available for this purpose, a margin of 
economy existed, but in view of the tendency of caustic 
lime to become re-carbonated or ever it reached the zone in 
which it was to serve as a flux, there was considerable doubt 
whether sober sense commended such a course. The general 
conclusions arrived at are best reproduced in Sir Lowthian 
Bell’s own words:—In answer to those who, in order to effect 
further economy in the consumption of coke in the blast fur- 
nace, recommend the use of furnaces of great height and large 
dimensions, who advocate the use of caustic lime, and insist 
on imparting unmanageable heat to the blast, I would 
beg attention to the lessons taught by the example 
given under column E—alluding to tables accompany- 
ing the paper. There, a furnace of 15,500 cubic feet 
capacity, blown with air at a comparatively moderate tem- 
perature, and using raw limestone, compares favourably 
with furnaces twice its size with a much hotter blast and 
deriving such advantages as calcined limestone is regarded 
as capable of affording. I am very far from undervaluing 
the very great importance of the lessons taught by the various 
trials made with the view of reducing the cost of producing 
pig iron. There is no doubt the iron trade is under very 
great obligations to those who, at considerable expense and 
trouble to themselves, have given us the benefit of their 
experience, without which almost all speculation is useless. 

The paper concluded with an account of the experimental 
work on which these deductions are based, while the questions 
of the presence and quantity of cyanogen and ammonia in 
the blast furnace, the fume given off, and other matters of 
chiefly chemical interest, were dealt with, completing a 
masterly treatise on a subject bristling with difficulties, the 
presence of which is patent to all. 








ForceD Draucut AGAIN.—The new quick cruiser Barham made 
a second attempt on Wednesday morning at Portsmouth to com- 
lete her contractors’ eight hours’ machinery trial with open stoke- 
holds. At the previous trial the thrust-block bearings displayed 
such a degree of weakness that it was found necessary to prema- 
turely cease steaming. In the meantime the supports to the bear- 
ings had been stiffened and several feet added to the height of the 
funnels. The alterations answered their purpose admirably, but 
in other respects the trial proved a failure. During the third hour, 
when a speed of about seventeen knots had been realised with an 
inch of air pressure in the stokeholds, and when the engines were 
exerting more than their contract power, the tubes of several of 
the boilers began to leak, and the ship returned into harbour, 
The Barham will not be ready for further trial for some time. 
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ELECTRICAL ENGINEERING AT THE EDIN- 
BURGH EXHIBITION. 


| 
| 
| 


| 
} 
| 


shafting are run at 320 revolutions by rope gear, 
and drive the twelve Brush machines off 5ft. pulleys— 
see plan, Fig. 1. The latter are the “ preferential” 


the manner in which the machines are mounted is worthy 
of notice. The sliding foundation for three dynamos 
shown in plan in Fig. 2 is the design of Mr. John 8. 


Tue lighting of the interiors and grounds, which has | pulleys of Messrs. Thomlinson- Walker, York, and have | Raworth, the superintending engineer to the Brush Co. 
been entrusted to the Brush Electrical oe Com- | wrought iron rims and spokes. The dynamos of Messrs. | The timbers, which are 10in. by 4in. section, are firmly 


pany, and Messrs. King, Brown and Co., of 


) dinburgh, has | King Brown and Co. supply the 200-candle power | bolted to each other and secured to the floor by iron 
been well planned and carried out. In the space allotted | Woodside incandescent lamps in the large Concert Hall. brackets bolted on. 


There are cross walls of con- 


in the Machinery Hall for the contractors’ plant, there These are arranged in three circuits, the switch-board | crete underneath the floor, but beyond this, nothing 
are, including reserve machines, fourteen 35-light and being fitted so that the machine in reserve can be put on more than the frame itself forms the foundation. 
two 15-light Brush arc dynamos, and five of Messrs. | to any circuit at a moment’s notice, and each circuit is From one end, where the squared ends of the long 
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King, Brown and Co.'s incandescent machines. 
the latter are run by two high-speed automatic Westing- 
house engines; one, a triple-expansion of 150 indicated 
horse-power, and one of 100 indicated horse-power, by 
Messrs. Alley and Maclellan, of Glasgow; while the fifth is 
run by a 25-horse power Robey engine. The Brush 
machine, together with one Elwell-Parker, one of Messrs. 
Ernest Scott and Co.'s “Tyne” dynamos, and one Ronald 
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ow 
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O 
provided with an automatic main circuit-break of | 


solenoidal action. The dynamos, which are two-pole, | 
much resemble the vertical type Siemens machines, | 
having two upper and two lower limbs to the field, and are 

built of separate iron bars; the armatures, however, are | 
Gramme wound. A solid forged field is now made by | 
Messrs. King, Brown and Co. in their latest machines, some | 
of which are exhibited, and to which reference will be made | 


later. As will be seen in | passes. 
the plan of the Dynamo | shoulder at E, and can be locked in position by the nuts 


BELT Court—Fig. 1—an addi- | 
tional pulley has been | 
added to each line of | 
countershafting, one for 
the Ronald Scott and one | 
for the Elwell - Parker 
dynamo. In connection | 
with the latter, which 
does the lighting of the 
band stand in the) 
grounds, Messrs. Wood- | 
house and Rawson have 
fixed a very neat switch- 
board, fitted with one 


of the well - known | 
Cunynghame mercury | 
cut-outs, and a_ good | 


form of quick-break cir- | 
cuit switch. It is notice- | 
able that on some of the | 
smaller Robey high-speed 
engines, not only in the 
central dynamo enclosure, 
but at exhibitors’ stands, | 
the Pickering governor is | 
fitted. It is only put | 





on the engines when so } 
ordered, but the number | 
in use points to its action | 








Scott dynamo, are run by Robey engines off two lines of 
countershafting, these engines constituting a particularly 
fine show. The workmanship and performance of these 
engines, frcm the largest, a compound coupled girder’ of 
*O ncminal horse-power, with trip valve gear, down to 
the smallest high-speed engine, reflects the greatest 
credit on the firm. The two lines of Gin. counter- 





being appreciated for | 
high-speed electric light | 
engines. 


The Brush dynamos supplying the arc lamps are 
known as No. 8, and have twelve coils on the armature 
and three commutators. They are fitted with the old 
form of armature core, and drive thirty-five arc lamps 
each. Stauffer lubricators are used, in which grease is 
forced on the bearings by screwing down the cap. While 
the Brush dynamo is too well known to need description, ' 
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adjusting bolts A, B, and C are shewn, any dynamo 
can be shifted for tightening the belt. This is much 
more convenient than the same operation when each 
dynamo is fitted separately with adjusting screws, these 
being often inconvenient to get at when the machines 
are run close together. The plan shows the sliding chairs 
S § fitted at the side with two lugs and a gun-metal nut 
N between them, through which the adjusting screw 
The screws themselves are turned with a 


at L. On the upper surface of the sliders S are the end 
a 
4 











Ings T T—Fig. 3—between which and the bolts B B are 
fixed the two supports for the dynamo rails. These are 
fitted with porcelain blocks at P, and wedged in at W. 
The four points touched by the machine are therefore 
well insulated, of great importance in these machines 
with an electro-motive force of 1800 volts. The sliders 
move along the surface of the timber blocks when the 
position of the dynamo is adjusted. During the three 
months’ run only about 4in. have been taken up, the belts 
in use being 12in. Lancashire woven belts with scarfed 
and laced joints. 
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An American dynamo exhibited in this court is also 
mounted on a wooden sliding frame. This is one of the 
Western Electric Company’s machines, Chicago and New 
York. The field is two-pole, with four limbs like an A 
Gramme machine, the armature being drum-wound and 
































mounted on a spindle at right angles to the plane of the 
field. The driving pulley is of pressed paper, and an 
automatic regulator, worked partly by the current and 
partly by the speed of the machine, is affixed to it. The 
dynamo is, however, not running. The foundation con- 





sists of two substantial frames, the upper frame having 
the machine bolted to it, and sliding on the lower one by 
operating a hand wheel and screw. Onthe main switch- 
board a series of pairs of springs is fixed, each pair 
being in connection with one dynamo, and painted red 
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and black for distinguishing the positive and negative 
terminals. The lamp circuits are brought out below 
these, the pair of conductors to each circuit being sweated 
‘into brass hooks, which are provided with insulating 
handles fastened together as shown in Fig. 4, and labelled 
with the number of the circuit and number of lamps. 
The springs being also labelled with the number of the 
machine and the number of lights it will run, no mistakes 
can be made, and the operation of switching on or 


changing over on to a spare machine is very easily and | 
quickly effected. The more general figures in connection 
with the circuits, dynamos, and engines were given in | 
our issue of May 2nd. We shall therefore proceed to. 
notice some of the more particular features of the | 
exhibits. 
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The masts in the grounds on which the Brush lamps | 
are mounted deserve notice. These masts—Fig. 5—of 
which there are fifteen, stand 65ft. high, and carry three 


are overhead, and fixed to insulators on the top of the 
mast. 

The Brush Electrical Engineering Company also 
exhibits a four-pole Victoria of 6500 watts driven direct 
at 800 revolutions by a vertical engine of 6in. cylinder 


| and 8in. stroke. The coupling is Raworth’s flexible grip 
' coupling, which consists of a forged cross with four arms, 


two diametrically opposite arms fitting into lugs bolted 
to the engine fly-whecl and the other two into similar 
lugs bolted to a boss on the dynamo shaft. A vertical 
compound engine of 80-indicated horse power is also 


' shown, in which the expansion is variable by hand while 
‘running. The cylinders are Qin. and l4in., stroke 10in., 


speed 217 revolutions, and shaft fitted with pulley for 
rope driving. 

Specimens of Mordey transformers are exhibited, and 
one 75 unit, twelve-pole alternate current dynamo of 
2000 volts, by the same inventor. This dynamo is 


| completely taken apart and its construction ‘ shown. 


The mounting and connecting up of the twenty-four 
stationary armature coils is a very solid piece of work, 


each coil being secured to the inside of the central frame 
| by a metal angle bracket on each side, bolted through 


and insulated therefrom by thick layers of mica. The 
connections from coil to coil come out through holes in 
the brackets bushed with porcelain. 

At the western end of the Hall a line of shafting on 
each side is fitted up for driving the machinery in motion 
section. On one side the shafting is driven at 180 revolu- 
tions by a 12-horse power nominal Griffin double-acting 





2000-candle power lamps each. The foundations are ‘ 1 
gas engine by Dick, Kerr, 

H and Co., Kilmarnock, and 

Fic. 9 runs Messrs. T. A. Con- 
stable’s and Messrs. Foster's 
printing machines, — the 
Lagerman composing ma- 
chine, and other machines 
for paper - cutting, litho- 
graphy, art woodwork, silk- 
weaving, brick-making, and 
tobacco spinning, while the 
shafting running the various 
machines on the other side 
is driven by a 25-horse 
power nominal compound 
steam engine by Ruston, 
Proctor and Co., of Lincoln. 
Regarding this section of 
the Machinery Hall, and 
bearing in mind the elec- 
trical character of the 
Exhibition, we think that 
the opportunity could very 
advantageously have been 
taken to run these two 
lines of shafting by one or 
two electric motors, such 
deriving their current from 
one of the machines in the 
dynamo court, or better 
still, from a dynamo and 
engine fixed at some greater 
distance. The only examples 
of electrical transmission of 
power on any scale are the 
Telpher railway and electric 
tramway installed by the 
Electrical Engineering Cor- 
poration. Messrs. Immisch 
and Co. show in operation 
rock-drilling and ventilating 
machines driven electrically, 
and their latest forms of 
motors for pumping and 
hauling in mines; and the 
Electric Traction Company 
is running electric launches 
on the canal adjoining the 
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Exhibition. To these ex- 
hibits we shall refer in 
detail separately, taking 


first that of the Telpher 
railway, which is the most 
prominent and _ interesting 
feature of the Exhibition, 
and one which we are glad 
to see being brought to per- 
fection and into prominent 
public notice. By way of 
rendering the plant more 
attractive to visitors and 
assisting in defraying the 
expenses, the cars have been 
built to convey passengers, 
although it is not to be sup- 
posed that this would be its 
more special praetical appli- 
cation. The Telpher line at 
Glynde, near Brighton, was 
in use for the transport of 
clay from the quarry to the 
nearest point on the main 
10ft. deep, a block of concrete 2ft. deep forming the lower | line of railway, a distance of over a mile, and there are 
bed, and the mast is secured by 12in. timbers bolted cross- many districts—as pointed out by the late Professor 
ways, as shown. The prominent feature of these masts, | Fleeming Jenkin, the originator of the system—where, 
which are hollow and built of rivetted iron plates, is the | in the conveyance of goods and raw material from work- 
entire inclosing within them of the conductors and the | ing centres to the railway for transport, the cost and 
raising and lowering gear, and the absence of outside working expenses of a Telpher line ought to beconsiderably 
stays. A section of one of these is shown in the figure, | less than conveyance by cartage. In mountainous dis- 
in which it will be seen that the lamps are fixed to a | tricts also the Telpher line can, it is claimed, be made to 
sliding carrier attached at the sides to ropes passing over | cross rivers and valleys, and follow steep gradients with- 
pulleys above and coming down to the block A in the | out the enormous first cost incurred in such dis- 
centre. This block is connected to the winch below by | tricts in the construction of bridges and viaducts 
which the lamps are raised or lowered. The conductor | strong enough to bear the heavy tonnage of locomotives. 
is fixed to the carrier and lamp at E, the slack being ' The Telpher line in the Exhibition has been erected by 
taken up by the pulley D, which is weighted and falls as | the Electrical Engineering Corporation, Limited. | This 
the lamps are raised. The wires connecting the masts | corporation is an amalgamation of J. G. Statter and Co, 
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and the United Electrical Engineering Co., their works 
being situated at West Drayton, near London. Before 
noticing the Telpher line in detail, attention may be 
drawn to the types of dynamo and motor brought out by 
Mr. Statter and in use on the Telpher railway. In Fig. 7 





is shown the type of 2-pole dynamo. The field is of 
forged iron, the two limbs A and B being bolted to the 
cast iron bed-plate by a bolt passing right through the 
block C cast on the bed-plate. By this means a good 
STEEL Noe 





SWE 





contact in the magnetic circuit at the yoke is secured. For 
convenience in forging, and lessening the cost of manufac- 
ture, the limbs are forged without the projecting horns H H 
of the pole pieces, these being put on afterwards in the 














shape of small rectangular pieces fixed by studs screwed 
in the limb and rivetted over, afterwards being bored out 
with the entire pole piece. A gun-metal guard is fixed 
across the pole pieces at the top to protect the armature. 
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The dynamo supplying current tothe Telpher line is one 
of this type, compound wound, and is driven within the 
Machinery Hall at the stand of the Corporation by a 


vertical engine of their own make. The armatures are 
cylindrical and Gramme wound; a practical improvement 
being effected by dividing the thin plates of which the core 
is made into three segments, that is, each thin iron built 
plate ring is in three divisions, and the core is therefore 
in three distinct parts interlapping each other to form a 
good magnetic circuit, and bolted through in three places 
to each segment. With this arrangement the coils can 
be wound separately on a form, and afterwards slipped on 
the armature core, the operation, although still done by 
hand, insuring a better chance of properly insulating the 
coils, and a more easy division of labour in manufacture. 
The winding is known as Joel’s sectional armature 
winding. 

The motor is of the same construction as regards the 
field; the armature core, however, is not segmental, but 
built of entire rings with Paccinotti teeth, between which 
the coils are wound. We illustrate also another type of 





two factors were the cause of an undue strain upon the 
insulators, resulting in several fractures. The improve- 
ment consists in suspending the wire-rope slack, 
and running the contact wheel underneath instead 
of over it, in which case there is absolutely no 
strain on the insulators. To effect this the carrier 
on each insulator is turned round through a right angle, 
and instead of fixing the wire rope on to it, a short 
length of jin. iron rod is affixed thereto in the same 


SP'NOLE CRIVEN BY MOTOR 








Statter dynamo—Fig. 8—with a field of cast iron in two 
parts, bolted together as shown. 
compensates for less permeability. We shall refer again 
way. The Telpher line erected in the Exhibition grounds 
forms one complete circuit, the straight portion of the 
lines covering a distance of 360ft., and the curves at 
either end having a radius of 40ft. 
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exactly 440 yards, and this is performed by the cars in 
two and a-half minutes, making, therefore, a speed of 
six miles per hour. Three cars are drawn by the motor, 
each of which seats four persons. Referring to Figs. 9 
and 11, the manner of supporting the rigid portion of 
the line will be seen to be by cast iron brackets BB 


plates P P bolted to the inside and the upper end of the 
brackets. The line is only rigid on the curved portions, 
part of one of these curves being shown in Fig. 9. It 


the electric conductor are bolted to the iron plates, also 
that the car is hung by two iron bars M M, each of which 
is supported by a pair of wheels on the track. These 
suspension bars are jointed above at HH, where they 
rest on the springs carried by the wheels, and below on 
the cars at TT, so that when the slight upward and 
downward gradient occurs on nearing and leaving a post 
respectively, the car is perfectly free to take up a true 
vertical position, and only its deadweight acts on the 
supports, which are, therefore, not strained. 


each end of which is shackled off to a straining post, as 
shown in Fig. 10. The joint between the rigid rail and 


ing the wire rope through a special form of cast iron shoe 
A—Fig. 10—bolted to the bracket on the post. The 
wire-rope fits in a tapered hollow groove in this shoe, 
and is bolted down by a cap C which firmly grips it. At 
the same time the rigid rail is sloped down to the wire 
rope by a wedge-shape piece of rail R bolted on as shown. 

The going and returning track on the straight portion 
of the line are mounted on one post, as shown in Fig. 13. 


of the brackets fastened down in cast iron shoes at S S. 
One of these shoes is shown in Fig. 12. 

The motor and its connections are shown in Fig. 14. 
A pinion on the motor axle gears first into a large 
helicoidal wheel, on the spindle of which a small pitch 
chain wheel is fixed. The pitch chain operates the axle 
above, again reducing the speed. From this axle, shown 
at the centre in Fig. 16, the motion is again communi- 


shown. 
The method of effecting continuous contact between 


considered. This is of special interest in the fact that 
just now at the time of writing a considerable improve- 
ment has been effected. This -consists in the manner of 
collecting the current, and has been introduced by Mr. 


we are indebted for particulars of the telpherage 
system. The raison W@étre for this change will be 
best understood by reference to the method adopted 
up to the present. The system being a parallel one, 
the necessity only exists for one insulated conductor 


generating machine, the return being to the rail. This 
conductor is of iron wire rope, and was strained some- 
what tightly over grooved carriers fixed above the in- 
sulators, as shown in the engravings. The contact wheel, 
which makes good electrical connection with one pole of 


and counterbalanced arm, as shown in Fig. 15. 
contact, therefore, depended upon the rigidity of the con- 





ductor and the downward pressure of the wheel, but these 


This type is only made | 
for small dynamos, where the lower cost of cast iron | 


to these machines when treating of the Electric Tram. | 


The distance from one point to the same point again is | 


bolted to the outside of the post, and wrought iron | 


will be seen in this figure that the insulators supporting | 


The straight portion of the track is of steel wire-rope, | 


steel wire-rope portions of the track is effected by pass- | 


Here the steel wire ropes are carried at the extreme ends | 


cated by pitch chain gearing to the two driving wheels, as , 


the motor and the iron wire-rope conductor may now be | 


John Cushny, the engineer to the Corporation, to whom | 


round the whole track in connection with one pole of the | 


the motor, was mounted at the end of a double-jointed | 
The | 


manner. The wire rope conductor then simply rests on 
the rod, the latter being bent up at the end to prevent 
the wire rope slipping off. As the wheel passes it lifts 
| the conductor off the rod, and allows it to fall back again 
| into position after passing. 

; The insulators are of American manufacture, of com- 
| pressed mica and shellac, according to the Lehte patent. 
| These insulators are bushed at both ends with gun-metal, 
| which is tapped to allow the screwing-in of the stalks 
and carriers, 

In order to insure good 
electrical connection between 
the contact wheel and the 
stationary axle on which it 
revolves, the two springs 
shown in Fig. 6 are added. 
One end of each spring is 
screwed to a brass block 
fixed and revolving with the 
wheel, while the other end 
is attached toa similar block 
pressed by the spring against 
the shaft. These springs 
can be tightened up by the 
side set screws as shown. 

The working of the line 
has been further improved 
by Mr. Cushny in the equal- 
ising of the potential on the 
line. A small insulated wire 
has been run from the point 
where the current enters the 
line to the centre of the 
curve at the distant end, so doing away with “drop” of 
potential and generally equalising it along the line. 
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LEGAL INTELLIGENCE. 


HOUSE OF LORDS. 
(Before the LORD CHANCELLOR, LorD HERSCHELL, LorD Mac- 
NAUGHTEN, and LORD Morris.) 
July 3rd. 
PERRY DAVIS AND SONS % LANCASTER HARBORD. 

THIs is an appeal from an order of the Court of Appeal affirming 
an order of Mr. Justice Kay made upon the motion of the 
respondent, under section 90 of the Patents, Designs, and Trade 
Marks Act, 1883, for the rectification of the register of trade 
marks, by removing therefrom the words ‘‘ Pain Killer” as a trade 
mark, of which trade mark the appellants were the registered pro- 
prietors. The case is one of importance in its bearing upon trade 
marks of all kinds. 

Mr. Millar, Q.C., and Mr. Whiteway appeured for the appellants ; 
and Mr. Phipson Beale, Q.C., and Mr. Chadwyck Healey for the 
respondent. 

The appellants’ firm carries on business at Providence, Rhode 
Island, in the United States, and they are the makers and pro- 
prietors of a proprietary medicine known as “ Pain Killer,” and 
| the respondent is a chemist carrying on business under the style of 
Pen and Company, in Liverpool. In the early part of 1877, upon 
the application of the appeliants’ firm in conjunction with one 
Samuel Stanton, two trade marks, the one consisting of a picture of 
a man’s head, together with the words ‘‘ Perry Davis's Vegetable 
Pain Killer,” and the other consisting of the words ‘ Pain 
Killer,” without any device, were registered as trade marks in 
London under the Trade Marks Registration Acts, 1875. The 
latter is the object of this appeal, and was registered 
as consisting of special and distinctive words which had 
been used as a trade mark before the passing of the 
Act, and advertised in the Trade Marks Journal of the 24th 
| day of March, 1877. The whole interest in the business to which 
these trade marks belong has now passed entirely to, and is, 
| together with such trade marks, vested in the appellants alone. 
| In January, 1887, the appellants discovered that the respondent 
| was selling a medicinal preparation under the name of “‘ Pen’s Pain 
| Killer,” and in consequence of such discovery they issued a writ in 
the Chancery Division against the respondent, by which they 
claimed damages for wrongfully using the plaintiffs’ trade mark, 
‘¢ Pain Killer,” and for an injunction to restrain him from continu- 
ing to use it. After the commencement of the action the respon- 
dent moved for the rectification of the Register of Trade Marks, 
on the ground that the alleged trade mark claimed by the appel- 
lants did not constitute proper subject matter for registration as a 
| trade mark, inasmuch as it did not consist of or contain any of the 
essential particulars of a trade mark required by statute. The 
appellantscontended that the trade mark was properly registered, on 
the round that the words ‘‘ Pain Killer” were special and distinctive 
words used by them prior to the date of the Trade Marks Regis- 
tration Acts, 1875. r. Justice Kay, before whom the case came, 
| ordered the appellants’ trade mark ‘‘ Pain Killer” to be removed 
| from the Register of Trade Marks. The appellants having 
appealed, the Court of Appeal affirmed Mr. Justice Kay's decision, 
on the ground that the words ‘‘ Pain Killer” alone had not been 
used as a trade mark, but had always been used in conjunction 
with the words ‘Davis's Vegetable.” The appellants again 
appealed, 

At the conclusion of the arguments, 

Their LORDsHIPs, without calling upon the learned counsel for 
the respondent to argue the case, dismissed the appeal, being of 
| opinion that the decision arrived at by the Court of Appeal, that 

the words ‘‘ Pain Killer” must have been used alone, and not as 

part of a combination of words, to constitute a trade mark, was 

cor 
} ¢ 
| 


rect. 
udgment affirmed, and appeal dismissed with costs. 








| THE next meeting of the Inquiry on the Water-rating 
| and Supply will be held in the Guildhall, under the presidency of 
Sir Guyer Hunter, to-day at twelve o'clock. 
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THE FORWARD GAS ENGINE. 


In THE ENGINEER of the 5th April, 1889, we illustrated | 
and described the Forward gas engine as then made by | 
Messrs. T. B. Barker and Co. We now give some illustrations 
which show certain modifications which have been made | 
since that time and the expiry of the Otto patent. These 
alterations have furthtr simplified the engine, until, as now 
made, it appears to have no valves. The perspective view 
annexed ows the smaller size engines, such as 2-horse 
power, and these look as though they had 
no governor; but they have one just as much 
as the larger engines, which are fitted with 
the usual high-speed little pendulum gov- 
ernor. The valves and governor gear are 
reduced to a very small and simple set of 
parts in either engine, and we illustrate the 
arrangement as adopted for the smaller size ; 
but the valves are the same kind in all. The 
governor shown in the detail engravings is 
Lanchester’s patent. 

Fig. 1 is a part sectional elevation of the 
valve gear showing the governor. Fig. 2 
is a side sectional elevation of the same. 
Fig. 3is a side elevation of the same to a 
reduced scale showing the connection with 
the second shaft and admission valves. The 
feed lever A and exhaust lever B are 
arranged side by side on the same axis T. 
The gas governing lever E is pivotted to the 
feed lever A, and has one end bearing on 
against the stem of the gas valve D; the 
other end carries the catch plate O. A steel 
blade M swung on the pin I by the carrier 
L is held against the stud N on the pen- 
dulum F by the spring S, the strength of 
which can be varied a the screw R. 
A set pin G carried by the exhaust 
lever B bears against a projection on the pendulum F, so 
that the motion imparted to the exhaust lever by its cam 
displaces the pendulum. The pendulum F being raised by 
the exhaust lever B, carries with it the blade M, and is released 
on the return of the exhaust lever slightly before the feed 
lever A is actuated. If the speed of the engine be above its 
normal amount, the pendulum F and blade M will not return 
in time for the blade M to engage the catch plate O, and the 














gas valve D will remain closed. If, however, the engine is | 
running at or below its normal speed, the blade M will return | 
im time to engage with the catch plate O, and the lever E will 
raise the gas valve, thus admitting an explosive charge. By 
tightening the screw R the tension of the spring $ is increased 
and the return of the pendulum is accelerated, and conse- 
quently also the speed of the engine. The great saving in 








friction and simplification of working parts by the adoption 


of this governor and dispensing with both slides and igniting 
valve in the construction of the Forward engines, has, we are 
informed, enabled them to develope 5 indicated horse-power 
from what is called a 2-horse power engine, instead of 4-horse 
power as formerly. The Beau de Rochas, or Otto cycle, is 
used in all the engines. 

The indicator diagram annexed is from what is called a 
2-horse engine, and is similar to others sent us, taken during 
a brake and gas consumption test, at the Windsor-street 
Corporation Gasworks, by Mr. Green. The mean speed of 





the engine was 199:4 revolutions per minute, with a net 
brake load of 52:1 1b., on a brake circle of 4ft. Gin. diameter. 
The gas consumption, we are informed, was at the time 
119°4 cubic feet of gas per hour. These figures give 4°46 brake 
horse-power, and 26°8 cubic feet of gas per brake horse-power. 
Taking the gas used as giving 640 units per cubic foot, then 
the efficiency of the engine as a heat engine was 0°15 on the 


trial. The maximum pressure shown by the diagram is 
270 1b. above atmosphere, and the normal maximum 240 lb. 
During the run, with the above brake load, there were eight 
cuts-out per minute, which is about one in twelve of the 
working strokes. These engines were exhibited at Plymouth. 








BALE’S SELF-ACTING LOUVRES. 


THE accompanying drawings illustrate a very ingenious 
system of self-acting ventilators invented and patented by 
Major Bale, R.E. The principle involved is that the louvre 
boards are always drawn open by a weight, while the pressure 
of the wind tends to shut them. The weight is adjustable, 
so that the shutting of the louvre boards can take place at 
pleasure, either under the influence of a light breeze, or not 
until a gale is blowing, as two sets of ventilating boards are 
used ;‘ that set on the lee will always remain open automati- 
cally, while the one to windward closes automatically, and 
thus cutting draughts are avoided. The weight is usually 
made in three sections, which are picked up one after the 
other as the boards close, as shown in Fig. 1; a wire serves 
to connect the weight with the louvre. 

For small louvres or jalousied panels of shutters, &c., a con- 
venient counterbalance is a hollow rod, loaded to the required 
preponderance, suspended by quadrants on the jambs of frame, 
as shown in Fig. 2. Fig. 3 is a section of wood louvres and a 
front elevation at the end, showing the pivot screw and rain 
guards R, at the top edges and each end, which stop any 











rain from passing through the louvres into the building, and 
the noseing under each lower edge of the louvre overlaps the 
top rain guard of the louvre next below when closed, and 
between the lower ends and jambs special snow guards are 
provided, made of strips of asbestos cloth or tailor’s listing, 
projecting beyond each end of the louvre ,;in. to }in., and 
are fixed by two end rain guards on the face of the louvres. 
The cross threads or strands are drawn out, leaving the longi- 
tudinal strands projecting, which brush without perceptible 
friction on the jambs. This stops the finest snow, which by 
accretions seals the louvre till it thaws away or is 
mechanically removed. Automatic louvres for ridge venti- 
lators convert the whole roof space into a cowl. Such are 
lightly balanced by a connecting rod only—Fig. 4—and close 
to light winds on the weather side; the lee louvres a open, 
allowing smoke, or whatever the air holds in mechanical 
suspension to pass out through them. For wall openings the 
louvres require to be counterbalanced to afford equable cir- 
culation of air, irrespective of the weather; but in certain 
buildings not providable with wall ventilation, the duplex 
louvres, to the downcast air shafts, will supply the needs, as 
shown in Fig. 5,A A. These are automatic, and weather- 
proof also. The front louvres are hung in centres at a point 
to balance the back louvres and the front onesequally. They 
may extend between principals of the roof next the walls, bring- 
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ing down and diffusing fresh air into the space, and displacing 
vitiated air, &c., by the ridge louvres. These proved very 
effectual in some smiths’ shops admitting of no other treat- 
ment. This kind of louvre is useful in checking draughts 
of air into and out of spaces, i.e., passages, stair wells, &c. 
Fig. 6 shows automatic and counterbalanced louvres in 
lanterns or cupolas. Fig. 7 admits air without draught and 
uniformily to spaces. When the lantern or trunk is divided 
or partitioned into vertical shafts, those on the weather side 
become downcasts, and those on the lee side uptakes. 
Major Bale’s ventilators have been fitted to the roof of the 
large new foundry just erected by Messrs. Davey, Paxman, 
and Co., of Colchester, and they are also fitted to the East 
Mill, in the same town, as stated elsewhere. We have seen 
them in operation, and can say from personal observation 
that they work admirably and give perfect satisfaction. 








Woop Carvinc.—The second competition for wood carving and 
art wood work held by the Worshipful Company of Carpenters, in 
their Hall in London-wall, has just taken place, and it is satis- 
factory to learn that in the number of exhibits, but more particu- 
larly in the quality of the work shown, there was a marked 
improvement on that of last year. Money prizes to the amount of 
nearly £60 were awarded, besides medals, and the Company have 
every reason to hope that with these competitions and the School 
of Wood Carving they have established at Chapel-street, Bedford- 
row, a fresh impetus will be given to the art of wood carving in this 
country. The next competition will be held in June, 1891, and the 
syllabus of same will be ready in the course of this month. 

PROFESSOR HERKOMER AND THE INDUSTRIAL CO-OPERATORS.— 
Mr. Herkomer, R.A., has designed a certificate of merit, to be 
awarded to successful exhibitors in the Home Industries Exhi- 
bition, which will be held in connection with the third great 
National Co-operative Festival at the Crystal Palace in August 
next. The certificate has been admirably reproduced in photo- 
gravure by Messrs. Annan and Swan, to Professor Herkomer’s 
satisfaction, and will form a desirable art treasure in the cottages 
of those who may prove themselves worthy in the competition of 
industrial skill. The extent of the coming Exhibition may be 
judged by the fact that the prize schedule includes 526 prizes for 
all kinds of technical and amateur work, for men, women, boys, 
and girls. Silver and bronze medals are to be given for workman- 
ship in various branches of engineering manufacture and almost 
all industries. 

ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
Surveyors.—The Home District Meeting will take place at 
Croydon on July 19th. The following programme has been issued : 
—1l1 o'clock, meet at public baths in Birchanger-road—three 
minutes’ walk from Norwood Junction station—where district 
business will be transacted and the baths inspected. 11.20, leave 
in brakes. 11.30, arrive at South Norwood Irrigation Farm, 
Albert-road entrance, and inspect the farm. 12.30, leave farm 
from Clay-lane entrance, noting the ventilation of sewers en rovte. 
1.10, arrive at caretaker’s lodge at Addington Hills reservoir; 
inspect interior of covered concrete reservoir, which will be lighted 
for the purpose. 2 o'clock, light refreshments, provided by Mr. 
Walker, will be served at the lodge. 2.45, leave the lodge, passing 
through Addington Park, by permission of his Grace the Arch- 
bishop of Canterbury. 3.15, arrive at Addington Well, inspect 

umping machinery at work. Paper by Mr. Walker, upon “ Public 
orks of Croydon,” will be taken as read; discussion. 4 o’clock, 
leave pumping station for East Croydon, arriving there about 4.39. 
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THE CENTRAL LONDON UNDERGROUND RAIL- 
WAY BILL. 


Tue Bill for constructing an underground electric railway 
from Bayswater to the City having been passed a few weeks 
ago by a House of Commons’ Committee, has now, as we 
mentioned in our last issue, come before a Select Committee 
of the House of Lords. 

Mr. Pember, Q.C., as leading counsel for the promoters, 
opened the case for the Bill, but as we reported the previous 
proceedings somewhat fully, it is not necessary to follow his 
address at length. He mentioned that whereas there were 
thirty-seven petitioners against the Bill in the House of 
Commons, of whom no fewer than nineteen were represented 
by counsel, there were now only seventeen petitioners alto- 
gether in opposition, and only eight were represented by 
counsel, viz., the Dukes of Westminster and Portland, Lord 
Portman, the Trustees of the Paddington Estate, various 
“ frontagers” along the route affected, Queen Anne’s Bounty, 
who had not previously petitioned, the Dean and Chapter 
of St. Paul’s, and the Ecclesiastical Commissioners. With 
respéct to the scheme itself, he explained that it contemplated 
an underground railway four miles long, operated by electricity, 
running at a depth of 50ft. below the surface of the roadway, 
from Uxbridge-road to the Mansion House, with seven inter- 
mediate stations at Queen’s-road, Westbourne-grove, the 
Marble Arch, Oxford-circus, Tottenham Court-road, Bedford- 
row, Holborn-circus, the Post-office, and the Bank. The 
estimate for work being £2,000,000, it was proposed to raise 
£2,325,000 in shares, and to take powers to borrow up to 
£775,000. The tunnel, 11ft. in diameter, was to be con- 
structed by means of shields and compressed air, as in the 
case of the City and Southwark Subway; and he maintained 
that, owing to the method of construction and the position 
of the railway, no subsidence of the ground would be caused, 
nor would there be any appreciable vibration when the trains 
were running. In support of his contention Mr. Pember 
quoted as trustworthy authorities Sir John Fowler, Sir 
Benjamin Baker, and Mr. J. H. Greathead, who were the 
engineers to the scheme. On the point of public need for 
this railway, both in respect to convenience of travelling 
and relief of street traffic, he pointed to the fact that in 
1889 the London General Omnibus Company, the Metropo- 
litan Railway, and the various metropolitan tramways, 
carried 407,000,000 passengers; and he argued that the 
objections raised to the project were really a distinc- 
tion between fear and danger, for of fear there was 
a ‘great deal, but of danger there was none. The 
underpinning clause, which was objected to, was a very 
usual provision, and he claimed to be allowed to take the 
subsoil without compensation. 

Mr. J. H. Greathead, C.E., in examination for the Bill, 
explained the engineering details of the scheme, contended 
that electricity as a traction power had now passed the 
experimental stage, and confirmed Mr. Pember’s statements 
as to the absence of risk of subsidence and vibration or 
interference with sewers. He anticipated carrying about 
28 million passengers a year by this railway, and admitted 
that there would be keen competition between the new line 
and the omnibuses overground, which carried some 
12 million people a year. He could not understand the 
opposition of the Dean and Chapter of St. Paul’s, because the 
promoters could not by this scheme injure the cathedral if 
they tried, and even if the tunnels collapsed the cathedral 
would not be in the least affected. In reply to members of 
the Committee he stated that there would be no difficulty in 
removing the generating station from the Queen’s-road to a 
more distant position except the great additional cost. 

Sir Benjamin Baker, having given similar evidence in chief 
in support of the Bill, was cross-examined at some length by 
Mr. Bidder and Mr. Jeune. In answer to questions by the 
former, he stated that the total amount of loss on the sta- 
tionary engines, in the conductor, in the dynamo, and in 
the electric motor, would be from 40 to 50 per cent. That 
being the case, the cost of working could be easily ascertained. 
In respect to the ordinary station expenses—such as station- 
masters’ and porters’ wages, and so on—those would be the 
same whether the railway was worked by steam or by elec- 
tricity. He admitted that an excess of 5d. per train mile 
in actual cost above the estimate would be fatal to the success 
of the scheme, but he maintained that the estimates were 
sufficient for the works which, according to Parliamentary 
requirements, they had to include in their estimates. The 
Parliamentary estimates, however, as was well known, did 
not include the whole cost of works proposed. They did not, 
for example, cover rolling stock; but in this case the esti- 
mates and the additional amounts given in evidence would 
be ample for all charges, exclusive of professional charges 
and the cost of any extra work which Parliament might 
impose. £420,000 would be sufficient for the equipment. 
The largest iron tunnel and shield would be 29ft. in 
diameter, and admitting that as yet there had been no 
experience of constructing iron tunnels and shields of that 
size, he asked suggestively why Englishmen should lag 
behind Americans in these matters. They should be pioneers 
themselves. As to cracks and subsidence, no business had 
had to be abandoned in consequence of injury caused by the 
Southwark subway, and during thirty years’ experience of 
underground railways in the metropolis he had not known 
of a single instance of a building collapsing, owing to subsi- 
dence of the soil, through such works as these. In answer 
to the Committee, the witness said he considered that 
electrical traction would be more effective than rope traction, 
and if a train should be accidentally stopped in the tunnel, 
there would be no danger to the passengers through want of 
ventilation. It was surprising, he added, how small an 
amount of air was required in a tunnel when there was no 
pollution from the engine; and as there would be no open 
cuttings for this line, water would not be able to get down 
and obstruct the working, as had happened on the Metro- 
politan Railway. 

Professor John Hopkinson, F.R.S., as an electrician, 
expressed his conviction that the proposed line was practicable 
and workable, and he explained that it was intended to have 
a locomotive at each end of the train, so that it could start 
from a terminal as rapidly as from an intermediate station. 
One man would be able to control both locomotives. The 
working expenses, he believed, would be at least as small as 
those of the Metropolitan Railway, and there would be no 
nuisance from the generating station or the engines, and no 
interference with the telegraphs or telephones. He admitted 
that the other railway systems could not be connected with 
this railway in the same way as were the Metropolitan and 
other lines, but he deemed it undesirable that the system of 
steam underground railways should be increased. 

Dr. Edward Hopkinson, who designed the electrical plant 
for the Besshreok and Newry Railway, and the City and 





Southwark Subway for Messrs. Mather and Platt, stated that 
that firm had undertaken to work the City and Southwark 
Subway at a cost of 34d. per train mile. He calculated that 
the plant for this proposed line would cost about £275,000, 
and he added that the working cost would not exceed 9d. per 
train mile. 

Colonel Heywood, C.E., engineer to the City Commis- 
sioners of Sewers, was examined concerning the supposed 
danger to St. Paul’s. Referring to the construction of the big 
sewer along Little Carter-lane, he said the length of the sewer 
eventually made was 640ft.; the internal dimensions being 
7ft. 6in. by 5ft. Gin., and the external measurements 10ft. Gin. 
by 8ft. Gin. A portion of the sewer, he further explained, 
was constructed in sand and gravel about midway between 
Thames-street and St. Paul’s-churchyard; and the upper 
portion cut into a bed of sand and gravel, the top 
of the sewer being in the bottom of the gravel, just at 
the junction with the clay. On another occasion, he 
added, a shaft was sunk at the top of Bennet’s Hill, near 
Knightrider-street, in order to put in a new gully, and in 
that case the workmen cut through the sand and 
gravel and found it dry, or relatively dry, because the gravel 
was always more or less moist from the rain on the surface, 
which, however, percolated through the gravel, and made its 
way into the sewers. In 1876, when a new invert was placed 
in St. Paul’s Wharf, there was scarcely any gush of water and 
little leakage, and in the same way in other cases there had 
been no flow of water, necessitating pumping in exactly the 
same strata as that in which the main sewer was laid. 
Speaking with reference to the question of traffic in the City, 
Colonel Heywood said he could not imagine what would have 
happened if Queen Victoria-street had not been made, and 
even now, notwithstanding the existence of that thoroughfare, 
and in spite of the great traffic on the railways, all the streets 
were in the City seriously overcrowded, On June 20th, 1870, 
for instance, 12,039 vehicles passed the Mansion House 
between Princes-street and the Poultry, but in 1884 there 
were 20,700 vehicles; in April, 1885, there were 21,609; and 
on February 22nd, 1888, 20,154 vehicles passed the same 

int. 

Sir F. Bramwell having been examined in support of the 
Bill, Sir John Fowler, gave an account of the origin of 
the Metropolitan Underground Railways, explaining that 
they were at first intended to be worked by hot air, but that 
when the assistance of the great railway companies was found 
necessary steam had to be adopted. At the outset the Great 
Western Company said it would be impossible to run the 
trains at more frequent intervals than twenty minutes, but 
that opinion was soon altered, and since the opening of the 
first section to Moorgate-street in 1863 down to the present 
time, when both the inner and outer circles had been 
constructed, everything had worked well and smoothly. 
With respect to St. Paul’s, Sir John Fowler said St. Peter's 
at Rome would be just as much in danger from this line as 
would St. Paul’s. As to capital, he considered the amount 
to be taken as sufficient, but as reduced by the House of 
Commons it was not more than sufficient. As the whole of 
railway would be cased in iron, a very large quantity of that 
metal, amounting, it was estimated, to 70,000 tons, would 
have to be used, and as there might very easily be a fluctua- 
tion of £3 or £4 a ton, they had to allow a margin for that 
change, and furthermore they had to meet certain require- 
ments imposed upon them by the County Council. Taking 
all these points into consideration, the margin of capital in 
the Bill was not by any means too large, and it was based 
upon the assumption that the whole of the capital would be 
expended. He could see no disadvantage in having a little 
more than the ordinary margin. In the case of the 
Manchester Ship Canal, Parliament had allowed a margin 
of about two millions over the estimate ; but the Hull and 
Barnsley Railway scheme had been ruined by the want of 
enough capital. 

Mr. Pope, Q.C., addressed the Committee against the 
scheme, and Mr. Joseph Keech Aston, secretary to Queen 
Anne’s Bounty, was examined, mainly as to the question of 
congested traffic. The Board of the Bounty were afraid of 
interference with the sewers. 

Sir George B. Bruce was also briefly examined in 
opposition, and Mr. Bidder, Q.C., addressed the Committee 
in opposition to the Bill on behalf of the Board of Queen 
Anne’s Bounty and Lord Portman. 








H.M.S. BLENHEIM. 


On Saturday was launched from the yard of the Thames 
Ironworks and Shipbuilding Company the Blenheim, intended 
to be the fastest ship in the English Navy. She was designed 
by Mr. W. H. White, assistant controller and naval con- 
structor, and is 875ft. long between perpendiculars, 65ft. 
beam amidships, and 38ft. deep. Her draught of water is 
25ft. Gin., and her displacement 9000 tons. She isin many 
respects similar to the Warrior, which was launched from 
the dockyard of the same company thirty years ago. The 
Warrior has the same draught, is 5ft. longer, but 7ft. nar- 
rower, and her displacement is 8827 tons. Her triple-expan- 
sion engines, by Messrs. Humphrys, Tennant and Co., are to 
be 20,000 indicated horse-power, as against 5000 indicated 
horse-power in the case of the Warrior. Her trial speed 
is to be 22 knots, as against the 14 knots of the earlier 
vessel, and her average speed 184 knots in smooth water. 
The armour of the Blenheim, weighing 1190 tons, is princi- 
pally concentrated upon the protective deck. The hull is 
constructed of steel upon the usual cellular system. The 
hold space is subdivided minutely by watertight bulkheads 
and decks; there is a cellular double bottom. The inner 
protective deck consists of a roof of curved steel covering the 
hold from stem to stern, the eaves of the roof, so to speak, 
being 64ft. below, while the top rises 1}ft. above, the water- 
line. This sharply curving deck is 6in. thick over the 
machinery and engines, and 3in. thick elsewhere. The vitals 
of the ship—the propelling apparatus, steering gear, magazine, 
and shell-rooms—will all be beneath its protection. There 
is no side armour of any kind. She will carry two 24-ton 
and ten 5-ton breech-loading guns, sixteen 3-pounder quick- 
firing guns, one lin. and six 0°45in. Nordenfelts. Of these 
guns six are to be carried on the upper deck—two for use 
ahead and on the broadside, two for use astern and on the 
broadside, and two amidships—training from 60 deg. before 
to 60 deg. abaft the beam. The remaining four are to be 
carried on the main deck, two on each broadside, in case- 
mates composed of 6in. steel-faced armour. It appears her 
offensive powers are completed by a bow strengthened for 
ramming. 

On page 26 will be found an illustration of this ship, 
at oe from a tracing courteously supplied to us by the 

wilders, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE CITY OF PARIS. 


Sir,—I read with great interest the judgment given after the 
official inquiry into the case of the accident to the s.s. City of 
Paris, as recorded in your issue of 27th June ; and while I leave to 
others the solution of the mystery as to the cause of the accident, 
I think without doubt there had been severe racing in the case, 
and this view is accepted by the Board, as they “suggest as points 
worthy of the consideration of naval architects and marine engi- 
neers, . . the provision or invention of a governor that 
would control marine engines in cases of similar breakdowns.” I 
propose to direct my attention to that part of the subject, and 

ving made valves and valve gearing my study for many years 

t, I venture to offer a few lines suggesting how the one subject 
ars upon the other, and embodying the results of my own experi- 
ence, and the conclusions which have been forced upon me as to 
racing, and its only radical cure; and so I premise that it is 
through the main valves that we must attack the question of racing 
if it is to be entirely and scientifically prevented. 








“ 
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Now, to control the vast engines of the present day running at 
the high rates of speed required, I think we cannot depend upon 
any outside governing power which cannot take the initiative; and 
so the “invention of a governor” does not go far enough, but we 
must rather embody the governing power in the construction of the 
engine itself ; and in this direction I have been working for some 
years, with the result that I proposea plan by whichit is notattempted 
to arrest racing when threatened or commenced, but to remove the 
tendency to race, by the special construction of the engine and its 
valves. And so taking the valves, upon which the whole action of 
the engine depends, and instead of driving them - any mechanical 
gear in connection with the engine, and so linking all the parts of the 
engine together, that in case of accident all race together, the valves 
whipping the pistons on, and the pistons im turn driving the valves, 
till all join ina general smash—I drive o pores valves by attachment 
to the pistons of water cylinders, each set to run at the required 
speed for the main engines, and not more—and this is easily done 
with water as the motive power, and a constant load—the water 
ered being derived from the same source as that now used for 

oisting, ——- &c. The small valves for distributing water to 
such water cylinders are each worked bya ‘“‘Toy” valve gear driven 
from the main engine, and so always in touch with it, though not 
forming an absolute connection between the main valve and the 
engine, but only through the water, that in the case of an accident, 
such as losing a screw, the cylinders, and so the engines, could 
not run away, as the valves, being timed to run only at a given 
speed, would give the engines steam only for that speed; and any 
advance upon that speed would only give steam to arrest the 
pistons till the valves came up, The same result would also be 
constantly enacted in a rough sea, where otherwise the engines 
would race with every big wave. 
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This system has also other and collateral advantages—as render- 
ing breakdowns of the valves and their machinery next to impos- 
sible—as there is only a piston-rod between the main valve and its 
motor, the water cylinder, instead of, as now, a large and cumbrous 
mechanism liable to disarrangement, as in the case of link or other 
gear; as also the motive power is a given and only sufficient 
power to move the valve, In case of initial accident at any point 
in that department of the machinery, arrestation of the parts only 
takes place; instead of, as now, with the positive system, all must 
be driven irresistibly along till something gives way, and a break- 
down is the result. Lastly, by this system the original cost of 
construction will nodes. ¢ 4 uced, and as the valves and their 
accessories may be pl] in almost any required position, increased 
accessibility of parts is secured, The coommennant sketch shows 
the general arrangement of the system as applied to the large class 
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of marine engines of overhead type, and it is equally applicable to 
horizontal. Davip Joy, 
9, Victoria Chambers, Victoria-street, 
Westminster, 8.W., July 5th, 





gir,—I am obliged to Mr. Liversidge for his criticisms; and 
certainly when the whole length and inertia of the piston-rod and 
connecting is taken into t, the stret oh ig and compressing 
becomes appreciable. But I think Mr. Liversidge’s estimate of 
in: must, with the comeene made, be reduced to }in., because 
of the total moving weight, say 15 tons in the piston, piston-rod, 
and connecting-rod, cathied or 5 tons is concentrated in the 
piston, so that from the piston to the crank pin the average 
maximum thrust is # (1335) + 90 = 950 tons, instead of 1415 tons; 
and this average thrust will produce a shortening of 0°166, or say 
lin, in a steel rod 15ft. long and 10in, in diameter. 
” July 7th. A. G, GREENHILL. 








Sm,—After waiting anxiously to hear the result of the Board of 
‘Trade inquiry into the accident to the engines of the City of Paris, 
the result appears to my mind most ee During twenty- 
eight years’ experience in marine engineering have never heard 
of or known a case in which a racing engine smashed itself so com- 
pletely, and I am inclined to think that water—not the broken 
shaft--was the cause of the breakdown in the engine-room, I 
am not certain that the City of Paris is fitted with evaporators, 
but have good reason to believe that she is. Now, if such is the 
case, and theyare fitted in the same manner as many more in the mer- 
cantile marine, namely, with a valve and pipe to convey the steam 
generated in the evaporator to the low-pressure slide valve casing, 
we have reasonable ground for believing that when the shaft broke 
and the engines began to race that a vacuum would be formed in 
the low-pressure cylinder, thereby transforming it into an enormous 
air pump; this would be all that was wanted to draw the water 
from the evaporator into the low-pressure cylinder and at once 
cause the breakdown. 

I should like to know from any of your readers if the City of 
Paris is or was fitted in the way described. In my opinion 
evaporators fitted as described above, or connected to the main 
condenser, are a mistake, for, in the first case, the cylinder po be 
stnashed to atoms—and all steamers may not come off so well as 
the City of Paris—and in the second case, the water or brine, as it 
most likely will be, may be drawn into the condenser and then 
pumped into the boilers, thereby entirely defeating the purpose for 
hich it is fitted. MARINE ENGINEER, 

London, July 4th. 

Sir,—I think that if your correspondent, Mr. Liversidge, had 
postponed writing for a week, and so had had an opportunity of 
seeing my letter in your last impression, he would have modified 
his views. He has omitted two most important factors in his 
reasoning. In the first place, he supposes that the whole stress 
due to inertia and momentum was exerted at the end of the piston- 
rod, whereas he should have referred it to the centre of gravity of 
the reciprocating mass. If he does this he will find that the maxi- 
mum extension would not have exceeded something less than one- 
eighth of an inch instead of one-fourth. In the second place, he 
assumes that a stress of 1415 tons was exerted on the rods; but 
this, as I have shown, could not be the case. The maximum effort 
would be exerted on the two bolts in the big end, and these could 
not have supported that stress, The net area of the two bolts was 


about 30in., and a = 47°1. I assume the breaking strength of 
the steel used in these bolts to have been 30 tons. It is not 
credible that anything stronger than this would have been used. 
Steel with a breaking strain of 47 tons to the inch would be far too 
brittle a material to be employed. But these bolts have not been 
broken, nor were they stretched ; the big end remained in the 
same condition after as before the accident. 

Mr. Williams would do well if he were to cite every instance 
which has come under his knowledge of a marine engine breaking 
down through racing, as a consequence'of the fracture of the screw 
shaft or the loss of a propeller. Such accidents are e dingly 
common, but I never h of but two cases where a smash in the 
engine-room resulted ; and one was a torpedo boat engine of small 
size. In the other the piston-rod was bent, and a stuffing-box 
burst ; in fact, the breakdown of the engines of the City of Paris 
is quite unprecedented. 

I have spoken to many engineers on the subject, and read all 
that has been written on the subject, and have not failed to see 
that no — of any kind has been made to explain in a way 
consistent with the facts why the engine should have broken down. 
No one asserts that the racing could break the crank shaft. The 
only things to go were the — weakest and most stressed. These 
were the big end bolts, an they are intact, The factor of safety 
in the connecting rod and piston-rod was about 20 tol. The 
piston, provided it was sound and free from initial stresses, was 
enormously strong. 

The weakest feature in the engine from beginning to end was, 
perhaps, the framing. Steel frames are notoriously untrust- 
worthy. They have failed in the Navy over and over again, and I 
could name boats built in the North which smashed their steel 
frames on their trial trips. In the City of Paris it must not be for- 
gotten that a weight of over forty-five tons was perched up on the 
top of legs which weighed but fourteen tons, and when the ship 
rolled, very heavy stresses must have been brought on the legs. 
Defects which had to be patched were found in the legs of 
another engine. It is quite possible that even grave defects existed 
in the legs of the low-pressure engine, quite without the knowled 
of any human being. The dro ping of the shaft would no doubt 
boa the engines go stiffly, and this would bring an extra stress 

o bear, 

There are some very curious points to be considered about this 
dropping of the shaft, but I must postpone further reference to 
them. SUPERINTENDING ENGINEER. 

London, July 8th, 








‘ SUPPLYING MARINE BOILERS WITH FRESH WATER. 


Sin,—Referring to Messrs. G. and J. Weir's letter in your issue 
of June 27th, page 516, it has been generally considered that Mr. 
Normandy was the original patentee and introducer of the system 
of evaporating salt water for the purpose of making up the loss 
that takes place at sea in boilers, and also for increasing the pro- 
duction of distilled water, from a given amount of fuel expended, 
for drinking, and I think that Mr, Normandy, not Messrs. Weir, 
can of oy claim this honour. Messrs. Weir’s suggestion, that 
they ought to know something about the matter, rests on a more 
solid basis, and is indisputable. 

I am glad to see that they cordially — with your very valuable 
notes on evaporators for making up boiler feed with fresh water— 
in place of using sea water for the purpose—in the respect that the 
appliances used for admission of the water to the evaporator should 
be automatic. Their evidence as experts, on this point, is conclu- 
sive, and should have great weight with users of evaporators. 

Quoting from your article, “It is of the greatest importance in 
arranging make-up feed apparatus that the passage of water from 
the evaporating vessel into the steam pipes, under any circum- 
stances, may be impossible, or damage more or less serious will 
result,” It is passing strange, after reading Messrs. Weir's 
authoritative opinion, that the means of admitting sea water to the 
evaporator should be automatic, and that it is “to a practical 
engineer a statement which needs no comment,” to proceed directly 
to their strongly advocating “a proper] proportioned pump,” as 
it is, they go on to say, “‘in fact only when using automatic feed 
of the kind described that the danger of water being carried over 
is really introduced, for with such a pump as we mention there is 
ho chanes of its getting over whatever,” This is in direet contra: 








diction to their first stated opinion, and also to my experience, as 
there are many conditions under which the pump goes on pump- 
ing, its good or bad proportions having no effect whatever on the 
fact that it is steadily delivering water unless stopped by the 
attendant ; and your first point is quite correct and unassailable, 
for if evaporation is not going on to an extent corresponding to the 
amount of water pumped or otherwise admitted to the evaporator, 
then the water—and salt water, bear in mind—goes where the 
water from priming would also go, and as Messrs. Weir very truly 
remark, this priming would be ‘‘a very serious matter,” so in 
like manner would be the water supplied for evaporation but not 
evaporated, and your suggestion that there should be not only an 
automatic admission, but an equally automatic emission to avoid 
this very dangerous possibility, is in my opinion the only practical 
— of the question, and unless so fitted no evaporator can 
safe, 

It is to be hoped that those of your readers who are ar wapeon 4 
interested in this matter will apply and duly appreciate the great 
service you have rendered to them by your true and obviously 
correct article in your issue of May 23rd, 

No practical engineer will be prepared to dispute the fact that 
the working of a pump or of an injector, or the inflow of water 
through an orifice is continuous, unless stopped; and it is this 
stoppage which, I think, should be effected automatically when 
evaporation is checked, or ceases from any cause. A trustworthy 
automatic admission or emission valve would act instantly in either 
direction, and consequently be very superior for the purpose, 
leaving upkeep and wear and tear of the two first-named entirely 
out of account, or even their first cost. My views may not be 
absolutely impartial on this subject, because I have made such an 
apparatus ; but I did not do so until I found it very necessary. 

closed is a drawing of the appliance. On the results stated to 
be obtained from Messrs. Weir's evaporators in actual continuous 
working, it is not necessary that I should express any opinion, 
though I cannot accept their figures; as, under any given con- 
ditions, evaporation in one evaporator can only result in a certain 
amount of —— produced by the expenditure of a given amount 
of heat for the purpose. The definite and detailed information 
which Messrs. Weir volunteer to give you would be very interesting 
to many engineers, and to JOHN KIRKALDY. 

London, July 5th. 

The drawing simply shows a float with lever acting on two 
valves, one of which 2 Fs water to the evaporator, and the other 
allows it to flow from it. This will be understood without an 
engraving.—ED. E.] 





A PROBLEM IN THERMO-DYNAMICS. 


Sir,—Will some of your readers throw a little light on what 
seems to me to be a very curious problem in thermo-dynamics ? 

The total energy in British units contained in a gas is repre- 
sented by its weight in pounds multiplied by its absolute tempera- 
ture and its specific heat. This last I will for simplicity take at 
0°23. The total energy in a pound of a gas—say hydrogen—then 
at 60 deg. is 520 x ‘23 = 119°6, say 120 units. Now 8lb. of 
oxygen will unite with 1lb. of hydrogen and produce 91b. of 
water. The total pany of the gases before union is obviously 
120 x 9 = 1080; but we know that the energy resulting from the 
combination of 1]b. of hydrogen with 8lb, of oxygen is 62,000 
thermal units. 

Now the question I want solved is, whence comes the 61,000 units 
or so of energy over and above the quantity resulting from the 
mode of calculation I have adopted ? 

It may be answered that energy exists in the gas latent, just as 
it does in steam. I do not say this is not so, but I have failed to 
find any mention of it in text books, On the contrary, as I under- 
stand the statements usually made, if I abstract from a pound of 
hydrogen, say, as much heat as would raise 120]b. of water one 
degree, the pound of hydrogen would be reduced to the absolute 
zero of temperature, and would then be entirely devoid of all 
ey as set forth by Mr. Crookes, in a paper entitled, ‘‘ Matter 

a fag 


Either the 1lb. of hydrogen and 8 1b. of oxygen did or did not 
contain 62,000 units of energy before the match was applied to 
them. If they did, in what shape or ad | was it stored in them, 
and whence was it originally derived ? If they did not, whence 
does it come when combustion takes place? I have tried in vain to 
find the latent heat of CO, In fact, treatises on heat totally 
ignore the subject. 

Perhaps Mr. Bower, or Mr. Denny Lane, or some other reader 
who has given much attention to the subject of thermo-dynamics, 
will help me, I can get no information, either from chemical 
text books or such works as those of Clerk-Maxwell. The only 
statement bearing on it is that the display of energy is a result of 
the operation of ‘‘ chemical affinity,” which seems to be equivalent 
to saying that a thing is because it is, 8. J. STEVENS, 

Leith, July 8th. 





THE LINDE REFRIGERATION SYSTEM. 


Smr,—Having read your notice of the above—also the remarks 
of your correspondents—I think Mr. Denny Lane deals with the 
question in a very — manner. His statement that an engine 
giving more than 10 per cent. efficiency is an extraordinary one is 
quite correct. At any rate, this is the best result we are able to 
obtain in Great Britain, although we hear of better being obtained 
on the Continent. 

Your correspondent, ‘‘W. F. R.,” does not appear to under- 
stand the principle of mechanical refrigeration. If we take the 
opposite extreme to his statement, i.e., 212 deg. Fah., what a 
convenient state we should be in: the steam that is so expensive to 
make would be nearly ready for use; but unfortunately, or fortu- 
nately, we are not in that happy position. We have to use coal, 
with its equivalent effect in our engine. This being so, we are 
obliged to consider that we cannot get out of our machine work 
which is not put in it, whether in the shape of driving machinery 
or reducing a quantity of water by number of degrees in tempera- 
ture. I will not quote the theory of thermo-dynamics, as this 
should be well known by your correspondent. It is enough to say 
that mechanical refrigeration can only be settled by this means, 

I have seen plants at work on the i pression, carbonic 
anhydride, sulphur dioxide, and sulphuric ether, and the output of 
ice per pound of coal has generally varied, viz., between 6 lb. to 
7 Ib. of ice to 11b. of coal for this class of machines—mechanical— 
and I know of an ammonia compression even giving worse results 
than this, viz., 4 to 1. 

The only machine that has any advantage is the ammonia 
absorption, or physical machine. An installation has been recently 
erected on this system in Paris; they have a small boiler 6ft. 6in. 
by 16ft. long for a plant capable of an output of forty tons of ice 

r day of twenty-four hours. In your notice you state that 

essrs. Linde have three boilers 7ft. diameter and 30ft. long. 
From this you will observe that the compression system requires 
60 per cent. more boiler power in proportion to the Paris plant. 
This is undoubtedly the best mode of comparing the results of 
different systems. The most curious part of this comparison is 
that in Paris, with an ammonia absorption machine and a small 
boiler, a ratio of 12} to 1 is made, whereas the makers of the 
ammonia compression claim the same ratio, and are obliged to 
have more boiler-power. 8. C. E. 

Liverpool, July 4th. 








ENGINE TRIALS AT PLYMOUTH. 


Sir,—We notice in your issue of July 4th, speaking on the 
R.A.8.E. Plymouth Show, several remarks as to our engine there 
entered for the Society’s prize, and should be glad if you would 
favour us with space for a few corrections thereon. First, you 
state quite correctly, that our engine was not lagged, and we are 
now aware that this want of legntag had no ineonsiderable effect 





z 


on the loss to us of the Society’s prize. But our idea was that the 
engines for this competiticn were to be specially adapted for agri- 
cultural purposes, and we noticed that out of the large number of 
engines of this type exhibited for competition and otherwise, only 
two were lagged, and lagged in a most unusual and elaborate form, 
and they obtained the judges’ awards. Next, with regard to the 
boiler, the same reason as above influenced us in adopting the 
cross-tube boiler, for anyone versed in agricultural work well knows 
that multitubular boilers are a constant source of trouble for this 
class of work, inasmuch as the engines are moved about from barn 
to barn for chaff-cutting, grinding, &c., and frequently the only 
water available is the filthy contents of some stagnant pool close by. 
Under such circumstances, these small-tubed racing boilers would 
be rendered quite useless by being completely choked with mud and 
refuse in a very short time. 

With regard to coal consumption, we notice from the figures you 

publish that the awards appear to have been made entirely upon 
this one point, the judges apparently entirely ignoring the system 
of marks published for the guidance of themselves and the com- 
pe in the Society’s regulations. We consider nothing could 
»e fairer than the points thus arranged, and nothing more unfair 
than the way in which the judges appear to have ignored 
them altogether. Marks or points, amongst other things, were 
to be given for governing power, and yet we were ordered 
to run without governors—not, as you state, because of 
any obstruction to the rocking gear, but solely at the arbitrary 
will of some one in authority conducting the trials. It must be 
perfectly plain to every agriculturist that no engine is of the 
slightest use on a farm without governors, and yet, without 
detracting in any way from the compound marine engine 
that obtained the first prize, it was without governors of any 
description, and thus, according to our contention, however suit- 
able for marine purposes, was totally unfit for agricultural work. 
The question of fuel consumption is really of very secondary 
importance in this — of engine, because they run only a few 
hours at a stretch, and but some half-dozen days or so per month. 
Under these circumstances, it would be folly to sacrifice the 
durability of the boiler for the smaller consumption of fuel. The 
wire-drawing, as indicated by the diagrams taken during the run, 
was due to the regulator being open only slightly, the engine run- 
ning very lightly and not to the best advantage. Had the 
governors been in use, as they should have been, the diagrams 
would have come out much better. We did not observe priming 
in any one of the engines tried, nor did we notice that the 
chimney of our engine became hot; in fact, had it done so we 
should think the paint would have been somewhat scorched, as the 
chimney was only ,; thick ; but this did not prove to be the case 
in our engine. Possibly your remark upon this is a mistake, as it 
did happen with one of the others. 

In compound marine engines of the type that obtained the first 
prize much is sacrificed for the economy of fuel; but however 
suitable it might have been for the purpose for which it was 
undoubtedly designed, this engine was totally unfit for the 
purpose for which the prizes were offered, and had it been 
adjudged by the very plain regulations and marks laid down by 
the Society, it would certainly have occupied a different place in 
the awards. Unfortunately, these regulations seem to be as the 
laws of the Medes and Persians to competitors and exhibitors, but 
are entirely optional to the judges. e elements of undigested 
theory and professorial crotchets appear to enter so largely into 
the awards at the Royal Agricultural Society of England Shows, 
that can it be ‘wmneel so many of our great firms of deservedly 
high repute persistently hold themselves aloof from these com- 
petitions ? 

To leave the engines, we further assert that nothing could be 
more ridiculously unfair than the trials of the grist mills. To put 
it plainly, these were trials of nothing more or less than the 
**’euteness” of the individuals working the mills. A standard 
sample should have been given them, and the mill once set, should 
not have been interfered with during the run, instead of which 
what took place in many instances was, that corn was rushei 
through wholesale at first, and the mill was then nipped up towards 
the close of the run to give the impression that the stuff was 
properly ground throughout. The test was simply one of time, of 
far too short duration, instead of being a test of durability of the 
mill, and of uniformity of sample. Other points of dissatisfaction 





might be specified, but we have already trespassed too long on 
your valuable space. ADAMS AND Co, 
July 10th. 


Sir,—With reference to the competitive trials for small portable 
motors—steam—at the Royal Agricultural Society’s Show at Ply- 
mouth, we have not noticed that the weights of the competing 
engines have been given, and as we cannot help thinking that this 
is a matter of great importance in small portable motors, we beg 
to state that the weight of the one shown by us, which took the 
first prize, was under 22 ewt. SIMPSON, STRICKLAND AND Co, 

Dartmouth, South Devon, 

July 9th. 


THE PURIFICATION OF SEWAGE. 

Sir,—With reference to thearticle on the above subject appearing 
in your issue of 20th June, and a letter of the 4th July, I wish to 
call your attention to the fact that the original and most efficient 
application of magnetic oxide of iron to the purification of water 
and sewage was invented by the late Mr. Thomas Spencer, F.C.5., 
F.R.M.S., &c.; and as this gentleman’s claims to the many 
inventions of which he was the discoverer appear to be invariably 
overlooked, I take this opportunity of bringing the present instance 
before the eam through your esteemed columns, and shall be 
extremely obliged if you will insert this letter. 

Rosert F. Harvey, 
Executor to the late Mr. Thos, Spencer. 
Oriel Cottage, Edge-lane, Liverpool, July 5th. 





COAL STATISTICS. 
Srr,—The following table, compiled from Gott’s Mintng Register, 
will answer ‘“‘ W. H. F.’s” inquiry as to the yearly output of coal 
in Lancashire, Nottinghamshire, and South Wales. 


South Wales. 








Lanca- 


Notting- | 
shire. 


hamshire. Brecon- 
| shire. 


Carmar-, Glamor- 


Pem.- | 
then. | ganshire. | Total, 


broke. | 





Tons. Tons. 

652,025 , 15,987,516 
486,796 16,398,253 
664,102 | 17,708,740 
598,599 | 18,218,343 
591,427 | 17,209,323 
540,327 | 17,041,173 
556,835 | 18,410,606 
648,572 | 19,594,503 
710,977 | 20,297,004 


Tons. 
16,821,336 
17,095,417 


Tons. 


| Tons. 
4,758,060 5 


Tons. | 
102,642 


79,153 | 
71,615 
92,650 
94,687 
52,642 
96,177 
95,099 
74,458 
71,271 


A, N. D. 


te et et et ie 
BREREE | Year. 
Crm CO ee 


1887 
1888 
1889 


July 3rd. 


20,768,418 
21,176,871| 5,929,666 


,666 | 206,941 
21,707,867 | 6,582,582 


238,675 

















GAS HAMMERS. 

Sir,—In reply to a query I notice in your columns relating to 
gas hammers, I have much pleasure in being able to express my 
opinion on the use of them. For some two years past I have been 
using a ?cwt. and a 3cwt. hammer; and, although not quite as 
effective as the steam hammer, they certainly have answered very 
well. They are of great service in small factories where steam «is 
difficult to get, and where the addition of a steam hammer would 
mean an additional boiler, and in other places where steam is not 

rmitted. 

I experienced a little trouble at first with the springs, but since 
alteration has been made to them, very little difficulty occurred. 
They certainly require more cleaning than the steam hammer, but 
otherwise I cannot but speak satisfactorily of them: TEXAS: 

Fenchurch-street, London, 

July 9thi oe 
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TO OORRESPONDENTS, 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Toe Enainerr, or containing a 
tions, should be accompanied by the name and address of the writer’ not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request Se copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 

that letters of inquiry addressed to the public, and intended 








for insertion in this column, must, in all cases, be accompanied a la 
envelope legibly directed by the writer to himself, and. bea ot pa 
stamp, in order that answers i by ws mag’ be forwarded so thelr dant. 


nation. No notice can be taken of communications which 
with these in. u 

W. G. W.—it is very easy to talk about air-tight compartments. It is, how- 
ever, almost impoasible to make such things in ships. 

T. B. (Wigan).— Assuming the valve to be of the proper length for the travel 
of the excentric, you have only to set the excentric in such a position that 
the edge of valve cuts off admission to the exhaust or main valve at the part 
of the stroke determined upon, and follows the movement of the main valve 
Jar enough to vent readmission. 

AN APPRENTICE.— Aa far as mere economy of steam is concerned, theoretically you 
ought to get as much work back during expansion as you have expended in 
compreasi In practice you do not get as much back. Again, compres- 
sion might be pushed so far that very little power would be got out of a large 
engine. If you will make a cardboard model of a slide valve and single 
excentric, you can ascertain for yourself by direct experiment what the state- 
ments which now puzzle you mean. 

Hercuces REFRIGERATING MACHINE.—A correspondent is asking for this 
machine. He says it isan American machine. Perhaps some of our readers 
have heard of it and can inform us. ‘ 


do not comply 





BELTS FOR CONE PULLEYS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers tell me who are the makers of special 
belting for cone pulleys, where both puileys rotate in the same direction 
a =. the belts not crossed ? T. Cc 

uly 9th, 





MALLEABLE CASTINGS. 
(To the Bditor of The Engineer.) 
Sir,—I shall be obliged to any reader who will give me the address 
a maker, in London or enn bag of malleable or Rang coe nad 
the name of one in your advertising columns, B. 
Romsey, July 9th. 


MACHINES FOR MAKING PERFORATED IRON AN yAN 
WIRE NETTING. rine eaeiatetens 





(To the Editor of The Engineer.) 

Sir,—I shall be obliged if you or any of your readers will give me the 
names of makers of machinery for (1) perforating sheet iron of 1 mm. in 
thickness and of 4ft. Sin. width; (2) for wire rod making and wire draw- 
ing; (8) for making wire netting and galvanising it. ai Wi 

Vienna, July 1st. 


MACHINE FOR MAKING LUBRICATED COTTON } 
PACKING, — 


(To the Editor of The Engineer.) 

Sir,—Will any reader say where a machine for manufacturi 
packing, of the kind as - sample enclosed, cunt be obtaine: 
—_ 4 made to be worked both by hand or steam power, or only the 

5 Cu i 

Seeks cf sent is close plaited lubricated cotton, er chalinn wait 





engine 
» and if 





MESSRS. HAYWARD TYLER AND CO. 
(To the Editor of The Engineer.) 

Sir,—Will you allow us to make use of your columns to assist us in 
™mal known to our customers that our London address has been altered 
to 90 and 92, — Whitecross-street, owing to the re-numbering of the 
houses in the ; but that this implies no change in the position of 
— ae which is in the same place which it has occupied for so many 

ls Haywarp } 

90 and 92, Whitecross-street, London, E.C. wantenine 

July 4th, 
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MEETING NEXT WEEE. 

Society or ENoIngeERs.—Friday, 18th inst., visit to the Royal Arsenal, 
Woolwich. The steamboat Kaiser has been engaged to convey the party, 
and leaves Westminster pier at 10 a,m., Blackfriars pier at 10.5 a.m., and 
Old Swan pier at 10.10 a.m. 
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A DECADE OF RUSSIAN NAVAL PROGRESS, 


In order to estimate the progress made by Russia 
during the last ten years in the reconstruction of her 
fleet, it is necessary to review briefly her efforts in this 
direction previous to 1880. The Crimean war found 
Russia but little advanced towards the substitution of 
steam for sailing ships, and she was unable to meet at 
sea the powerful steam fleet of the allies either in the 
Baltic or Black Sea. The close of that war left her in a 
still worse position, but efforts were at once made to 
rehabilitate the navy as far as her now restricted ship- 
building facilities would admit. Several screw line-of- 
battle ships, frigates and smaller vessels, were launched 
and completed during the next six years. When England 
and France began to produce sea-going ironclads, 
Russia ordered two wooden ships then building, the 
Sebastopol and Petropaulski, to be converted into 
armoured frigates with 4}in. plates. About this 
time, however, the naval events of the civil war in 
America created great interest in Russia, and brought 
the monitor type prominently into favour. Fear of 
European intervention in Polish affairs in 1863 caused 
Russia to order ten monitors on Mr. Ericson’s plans, and 
they were completed in 1864, having been built in the 
Baltic. Little appears to have been done in adding sea- 
going ironclads till the Kniaz Pojarski was launched in 
1867. She is an iron central battery ship of 4600 tons, 
with 4}in. armour and an armament of eight 300-pounder 
guns. Then came the Franco-German War and the 
declaration of Russia in reference to shipbuilding in the 
Black Sea. This was followed by the despatch of work- 
men and material to the southern ports with a decision 
to commence building there as soon as practicable. The 
fleet of Russia then consisted chiefly of coast-defence 
monitors. The Peter the Great, a copy of our Devasta- 
tion, was the only vessel built at that time which may be 
considered a powerful battleship, and she does not appear 
to have been a success. Had the example of England 
and France in naval construction been followed by Russia, 
she might have been better prepared to contest the com- 
mand of the Black Sea when war with Turkey broke 
out a few years later. But the influence of the 
monitor was still paramount, only it now took the 
direction of circular ironclads, of which two were 
built—the Novgorod and Admiral Popoff. The first 
was built in St. Petersburg in 1871, then taken to 
pieces, and afterwards put together again in the Black 
Sea. It is needless to go over the old controversy 
respecting these vessels. 'They were discredited because 
they failed to accomplish what they had not been 
designed to perform. They are really simply floating 
forts with the power of locomotion, and as such have 
considerable advantage over fixed defences. They 
admirably carried out this conception. It was not then 
seen that the best type of coast defence vessel is a sea- 
going battleship; but there is this to be said, that other 
nations had no less failed to grasp the idea. But though 
battleships had been neglected, Russia had devoted some 
attention to armoured cruisers. The General Admiral 
was launched in 1878, the Minin in 1874, and the Duke 
of Edinburgh in 1875. They are belted cruisers of 
moderate size. Progress has also been made with 
torpedo boats, of which a large number were ordered 
aad obtained during the Russo-Turkish war. Of un- 
armoured cruisers the eight clippers of the Vestnik class, 
varying from 1300 to 1500 tons, built previous to 
1880, were well suited for foreign service. 

Allusion must here be made to the Volunteer Fleet, 
which originated in private enterprise. Money was sub- 
scribed in 1878 by patriotic individuals in Russia for the 
purchase of ships to be employed against the enemy. 
The project was sanctioned by the Emperor, and three 
vessels were purchased, which were added to the Navy. 
After the Berlin Congress they returned to their functions 
as merchant vessels. It is thus evident that up to 1880 
Russia had done little towards recovering her position 
as one of the great maritime Powers. She had only four 





battleships, three armoured cruisers, and about twenty 
coast defence vessels of doubtful value, though some ten 
millions sterling had been devoted to new construction 
between 1870 and 1880. 

We now come to the period when Russia saw the 
necessity for a new policy. At the end of 1880, the 
Council of the Empire directed the Minister of Marine to 
submit a naval programme based on certain considera- 
tions, including the types of vessels most suitable for the 
country, the time and outlay required, and the means at 
the disposal of the Admiralty to carry it into effect. 

The programme submitted in the following year was an 
ambitious one. It stated that Russia required, in 
addition to existing vessels, nineteen first-class and four ° 
second-class ironclads, twenty-five cruisers of different 
dimensions, and a number of smaller craft. The amount 
of money required was estimated at 216,000,000 roubles, 
of which 102,000,000 roubles could be provided by the 
annual Estimates, and the remainder by an extraordinary 
Budget. It was thought that the programme might be 
completed in twenty years. It was stipulated that the 
hulls of all the ironclads and cruisers should be built in 
Russia. The programme was approved by the Emperor 
in 1882, and its execution commenced shortly after. By 
the progress already made we shall be able to judge as to 
the probability of completion in the time given. 

In 1883, three large ironclads—the Tchesma, Sinope, 
and Ekaterina IIl.—were commenced in the Black Sea. 
They are of 10,150 tons and 13,000 horse-power. With 
this displacement, which may be considered moderate, 
they carry six 12in. 50-ton guns in a pear-shaped 
barbette. It is an open question whether this is 
not a superior armament to that carried by the 
Rodney, for instance, where, with a displacement of 
10,300 tons, the armament is four 67-ton guns. The 
three Russian vessels are practically complete; and, con- 
sidering the difficulties the work must have presented, 
and the novelty of its character on the shores of the 
Black Sea, seven years cannot be considered unduly long 
for their construction. It is only recently we have 
brought down the completion of a 10,000-ton ship in our 
dockyards to four years. In 1884 two ironclads, the 
Alexander II. and Nicholas 1., were commenced in the 
Baltic; they are of 8500 tons. The former was launched 
in 1887 and the latter last year, so they should soon be 
completed. They are more of the armoured cruiser type, 
having a complete belt of 14in. armour. Two other iron- 
clads are under construction in the Baltic and two in the 
Black Sea. It is in cruisers, however, that Russia has 
shown the greatest progress and ability in construction. 
The Duke of Edinburgh was followed in 1880 by the 
Vladimer Monomakh, with a 6in. belt and a speed of 154 
knots. In 1881 the sister vessel Dimitri Donskoi was 
commenced. Then came the Admiral Nachimoff, a copy 
of our Imperieuse and Warspite, in which the displacement 
was increased to 8000 tons, and the speed to 16} knots. 
All three vessels were employed in the Chinese Seas, and 
were much superior to the Audacious class, which, for 
many years were sent tothePacific and China as flagships. 
Another efficient cruiser is the Pamyat Azova, a vessel of 
6000 tons, with a 6in. belt and a speed of 18 knots. 
Through all these years Russia has adhered to the 
belted cruiser. Horizontal armour has failed to charm 
her. No copies of the Blake and Blenheim will be seen 
in the Russian Navy. Her latest idea of an armoured 
cruiser can be found in the vessel of which the keel has 
just been laid. It is stated that this vessel is to be 426ft. 
long, with a beam of 67it., and a displacement of 11,000 
tons. She will have an armoured belt for 340ft. of her 
length, associated with 2}in. deck protection. The coal 
supply is to give her a radius of 20,000 miles at 10 knots. 
Her proposed armament is to consist of thirty-four guns, 
varying in calibre from 8in. to 4‘7in. The anticipated 
speed is 18 knots with natural draught. This is a con- 
siderable advance on the Admiral Nachimoff, and many 
will consider such a vessel capable of coping successfully 
with our Admiral class. It may be observed that, having 
the same beam as the Blake and Blenheim, the latest 
type of Russian cruiser is to be 50ft. longer, which will 
give her many advantages for distant cruising and long 
voyages. Of unarmoured cruisers the Admiral Korniloff 
isa useful type. With a displacement of 5000 tons and 
a speed of 18 knots, she carries an armament of fourteen 
16 cm. guns, and is protected by a 23in. steel deck. In 
smaller vessels Russia cannot be considered to be equally 
successful. She has lately obtained several of 1200 tons, 
which, although heavily armed, have not the speed 
necessary for modern requirements. Little progress has 
been made with torpedo vessels. The Lieutenant Ilyin, 
of 600 tons, was launched in 1886, and in trials since has 
given a speed of 19 knots. A similar craft, the Lieutenant 
Kasasky, has just been completed for Russia by Messrs. 
Schichau, of Elbing. As already stated, we are informed 
she maintained an average speed of 21 knots for three 
hours. Several large torpedo boats have also been added 
to the fleet. 

It is thus seen that Russia is making strenuous efforts to 
regain her position as a maritime Power. Of one thingitis 
certain, that if Turkey has again to fight Russia single- 
handed, the former will have to contest or surrender the 
command of the Black Sea, which she undisputably held in 
the last war. The loss of this entails consequences which 
Turkey appears unable to foresee, but are very evident to 
her old enemy. As regards this country, the policy of 
Russia, in the event of a struggle with us, is clearly 
foreshadowed by past proceedings. Her organisation 
for cruiser warfare has been carefully prepared, and the 
only way to meet it is with a greater number of vessels, 
superior in size and speed. 


THE EDUCATION OF ENGINEERS. 


Among all the questions we are asked, none starts up 
more persistently or more frequently than: How shall I 
make my son an engineer? This question, and questions 
akin to it, come from fathers and mothers who for the most 
part know little or nothing about engineering. They 
have no grasp of what the word implies; and it is for 





32 





THE ENGINEER. 





JuLy 11, 1890. 








this reason that we write this article, in the hope that it 
may prove useful to very many readers who consult the 
pages of THE ENGINEER in the hope of finding some 
solution of the terrible problem, What shall we do with 
our boys? The best advice that we can give to any 
parent who desires that his son should enter the ranks of 
our profession is akin to Mr. Punch’s celebrated counsel 
to those about to marry—‘ Don’t.” We do not suppose, 
however, that Mr. Punch’s advice was received with favour 
or taken in good part by those to whom it was somewhat 
officiously tendered ; neither do we flatter ourselves with 
the belief that any parent—we are not quite certain about 
guardians—will, when he has read this article, at once 
alter his mind and select some more remunerative employ- 
ment, such as that of a railway porter or a publican, for 
his son. On the contrary, we feel confident that he will 
press forward more eagerly than ever. And having 
discharged our duty so far, it remains for us to explain 
how that can be best done which ought not to be done 
at all. 

To the popular mind, engineering is one and indi- 
visible. This is a very great mistake; the duties 
discharged by engineers are multifarious, and the pro- 
fession is divided into numerous branches. Broadly 
speaking, there are two great departments of engineer- 
ing, namely, civil and mechanical; more correctly, these 
may be defined as statical engineering and dynamical 
engineering. The civil engineer has to do with works 
which do not move, such as roads, railways, bridges, 
harbours, and docks; while the mechanical engineer has 
to do with things that move, namely, machines and 
machinery of all kinds. Both these main heads admit of 
infinite subdivision, and the functions of engineers 
constantly mingle. But, for our present purpose, we 
shall deal with statical and dynamical engineering as 
totally distinct; because the system of training which 
applies to one does not necessarily apply tothe other. As 
soon as a boy has made up his mind that he will be an 
engineer, it devolves on the parent or guardian to consider, 
not which branch presents most attractions for the youth, 
but in which the parent or guardian possesses most 
interest. For example, a man may have a first cousin 
who is a railway director—a director of weight and 
influence who will be able, and may be willing, to help a 
young engineer. Under these auspicious circumstances 
the young man should acquire as quickly as possible a 
knowledge of civil engineering, pursuing diligently that 
branch devoted to railway work. On the other hand, the 
parent, or guardian, may have no railway interest what- 
ever; in that case his son would waste his time in learn- 
ing anything about the construction of railways, and 
should take up mechanical engineering, in which we shall 
suppose the parent or guardian possesses interest. He 
may, for example, be a shareholder in steamships, or in 
much favour with a chairman of a shipping company; 
then his son should make a special study of marine 
engine construction. These propositions or instructions 
contain truths so obvious and elementary that we should 
apologise for writing them if it was not that extended 
experience has taught us that they are almost invariably 
overlooked by parents and guardians. 

The next point to be considered is the nature of the 
training which the embryo engineer shall receive. We 
have no hesitation in speaking on this point. Ifthe young 
man is to make his way in his profession he must have 
that kind of training which was found to be the best 
half a century ago before technical colleges were thought 
about, and something more as well. In other words, he 
must serve a regular apprenticeship or its equivalent to 
some individual member of the profession or some firm. 
To this rule there is absolutely no exception. Young 
men go to colleges, and obtain college degrees in engineer- 
ing. It happens now and then that they have money or 
interest, or exceptional talent, which will push them 
uphill; but as a rule the man who has had nothing but 
a college training, no matter how good that training was, 
has no chance in the struggle for existence with the man 
who has had practical training. It is a melancholy fact, 
perhaps, but it is none the less true, that the circum- 
stance that a young man has had a college training very 
frequently tells against him, and when the choice lies 
between the man who has had five years in the shops 
and two years in a technical college and three in the 
shops, the former will be almost invariably selected. The 
college man is especially weak in the matter of getting 
work done. For this reason he is, as a rule, quite unfit 
to take the control of, let us say, an erecting shop. 
He does not understand the management of men, and he 
cannot get an output from‘either men or tools adequate 
to the outlay upon them. Precisely the same statement 
holds good for civil engineering. The necessary expe- 
rience can only be obtained in the shops or on the works, 
from the example set by managers or foremen. In the col- 
lege there is, of course, no driving, the commercial element 
having no existence. Furthermore, a college training 
appears to develope a very objectionable characteristic, 
namely, conceit; and it becomes difficult to induce 
the successful pupil to learn ways and methods of doing 
work which he feels certain are totally wrong, and such 
as no professor would adopt. But it is utterly impos- 
sible that the ways of a college should be the ways of a 
practical engineer, and if the young man were sensible 
enough to understand wherein the difference lies, no 
great harm would be done ; but asa rule he does not appre- 
ciate the difference, and civil engineers in charge of rail- 
ways, docks, and such like, and mechanical engineers 
engaged in the construction of machinery, regard 
with doubt and hesitation the technical college young 
man. Perhaps things will change for the better in this 
respect, but not yet awhile. 

Here we find it necessary to explain very explicitly 
that we do not mean parents or guardians to run away with 
the idea that they should eschew the technical college 
altogether. Very far from that. The technical college 
can serve an admirable purpose. The mistake usually 
made lies in not understanding what its true functions are. 
It is assumed that the teehnieal eollege ean teach a man to 





be an engineer. It can do nothing of the kind; but it can 
teach him how to learn to be an engineer, which is an 
entirely different thing. As soon, then, as a boy leaves 
school, say at fifteen, he ought to attend the classes in 
a technical college, and take a two years’ course. In 
that time he can, if he sees fit, acquire an immense 
amount of useful information. When he is seventeen he 
leaves the college, and goes for a four years’ apprentice- 
ship to some individual or firm where he will learn prac- 
tical work, and he will find his college training of very 
great service to him. For example, it is to be supposed 
that at school he has learned something of algebra, 
but he has no very definite idea of the utility of play- 
ing with letters and figures. At the technical college he 
will be taught how to apply what he has learned in an 
abstract way to concrete examples, and the time will come, 
and that very soon, when he will find that his concrete 
examples, instead of existing on paper, are real things. The 
fact that he has been to college ae such conditions will 
not tell against a young engineer. In the first place, he 
need not volunteer the information, and in the second the 
circumstance that four years, at least, of practical train- 
ing have elapsed since he was at college, will be accepted 
as sufficient evidence that he is worth having in an office, 
or at a lathe, or on an erecting job. In some cases young 
men go first to practical work for four or five years, and 
then take a couple of years in college. This is an 
excellent plan, but it has the grave defect that it is ex- 
ceedingly expensive. It may be regarded as aluxury, but 
unlike other luxuries, it is commendable to indulge in 
this when possible. 

Finally, we come to the questions, Where is the 
practical training to be obtained? Who will take the 
apprentice or pupil? This is a very serious matter. 
Any parent or guardian who is prepared to pay a fee of 
from £150 to £500 can find plenty of individuals and 
firms in every conceivable branch of the profession ready 
to take a pupil; but, as a rule, these gentlemen take all 
and give next to nothing in return. There is now, and 
has been for some time past, the greatest difficulty in 
articling a pupil with a firm or individual who will train 
him and teach him. Those who are conscientious will 
not take more than a limited number of pupils, and they 
are always overwhelmed with applications to take more. 
We could name firms now who have had the names of 
applicants on their books for four and five years. In the 
North of England, mechanical engineers will not, as a 
rule, take premium apprentices for any reason. The 
pupils they receive are all got into the works as a matter 
of favour. They are the sons of clients or customers. 
In the South and Midland counties, premium appren- 
tices are taken; but nearly always as a matter of favour. 
No doubt this difficulty of placing apprentices has done 
much to develope the college system ; but the result has 
been to turn on the world a flood of young men who 
cannot obtain employment. There is no branch of the 
profession which is at this moment overstocked with 
engineers ; on the contrary, it is by no means easy to get 
hold of really good and useful young men. But truth 
compels us to add, with regret, that there are a great 
many young men calling themselves engineers, who have 
either missed their vocation or been badly trained, and 
who are unable to earn a livelihood. Our readers will 
do well before they select a profession for their sons to 
weigh well the nature of the difficulties which these will 
have to encounter. Nothing can be more unfair to a 
young man than to put him into a profession in which 
he has few chances of succeeding. 





RED TAPE AT THE PLYMOUTH SHOW, 


Compiarnts have been made by exhibitors concerning 
arbitrary treatment at Plymouth, and of what they consider 
unfairness. Few of these can bear impartial investigation, 
but one case which is said to be illustrative of more, is 
urged by a correspondent as evidence of arbitrary and un- 
reasonable behaviour on the part of some of the officials of 
the Royal Agricultural Society towards exhibitors of imple- 
ments and machines at Plymouth. A novelty in the 
machinery department was the Laval instantaneous butter- 
maker, which, we are told, did its work to the satis- 
faction of the judges as well as of the public. It was 
expected that the judges of miscellaneous implements and 
machines would award a medal to this very ingenious com- 
bination of cream separator and churn, and a statement 
which they have issued, and which was posted up in the 
showyard, proves that they desired to give a medal for the 
invention. In “recommending” some of the novelties to 
which they did not award medals, ‘as capable of further 
development, and entitled to be described as new implements 
next year,” the judges take occasion to give a special ex- 
planation of their reason for withholding a medal from the 
Laval butter-maker. Referring to their giving a reeommenda- 
tion of this machine, they say:—“ Our special reason for doing 
so is that we are precluded from awarding a medal, as we other- 
wise should have done; see Rule 25, page 5, on “‘ Instructions 
to Judges.’’”” Now, Mr. Barham, managing director of the 
Dairy Supply Company, the exhibitors of the butter-maker, 
did “‘see Rule 25,” and compared it with his entry form, and 
declared that he was utterly at a loss to imagine what 
informality he was charged with. This point we shall not 
prejudge, as the Implement Committee may be able to justify 
themselves; but that which is complained of as the arbitrary 
and unreasonable treatment of the exhibitor lies in this— 
that he was unable to obtain from the officials of the Society 
any explanation as to the character of the alleged informality. 
Mr. Barham applied first to the secretary, who referred him to 
Mr. Gorringe, the senior steward of implements, and the latter 
official declined to give him any explanation, and referred him 
to the announcement of the judges, which is precisely what 
he wanted to have explained to him. This seems to be an 
example of the ‘“Circumlocution Office” which it would 
be hard to beat. But Mr. Barham could not be 
satisfied with this exhibition of red tape. eurgp ny «4 he 
wrote a formal letter to the secretary, requesting to in- 
formed as to the character of the informality for which his 
machine was disqualified, and the secretary will lay the 
matter before the Implement Committee at their next meet- 
ing, which will not be until the 29th instant. In other 
words, he has been left to wait for a month for an explanation of 
the disqualification of his machine, to which the judges had 





“regpeng é declared that they would have awarded a medal, but 
or an alleged informality in the entry. The secretary could, 
of course, take no other course; but this does not prevent 
the exhibitor from feeling that such treatment is inexcusable, 
as there cannot be any reasonable objection to the prompt 
pointing out of a defect in an entry, if it is sufficient to 
justify disqualification. 
FOREIGN SHIPBUILDING. 

Tue great activity that the shipbuilding industry has 
enjoyed for two years is being reflected in some of the foreign 
building yards, and especially is this the case in Stettin, 
Hamburg, and Gothenburg. There is not quite so great a 
flush of work as there was, but the foreign shipbuilding yards 
are still comparatively few, and thus they will be able to 
continue full employment. In Stettin, the variety of the 
work is most conspicuous, for the vessels in course of con- 
struction include very large mail steamships, ships of war, 
and very small vessels. In Hamburg two of the building 
— are attaining vast dimensions; at Gothenburg steamers 
1ave been launched up to 3400 tons dead weight, the largest 
that has been yet built in Sweden ; and at Bergen there have 
also been built and launched this year some mail vessels. 
The growth of the shipbuilding industry on the Continent is 
necessarily slow, but it is beginning in earnest. It is 
slow because the steam navies of the continental countries 
are small to what those of Great Britain are, and the orders 
for replacement are few; and it is slow because con- 
tinental builders have much of their experience yet to 
gain. There are disadvantages, too, under which these 
builders work—especially the comparatively long distances 
the yards are from some of the sources of the supplies of 
plates and other material. But there is the advantage gene- 
rally of cheap labour, and frequently there is that of cheaper 
carriage than is known by rail in this country. There are at 
times, also, the abnormal gain which the bounty system gives 
to the builder indirectly; and thus it must not be wondered 
at if some of the orders for steamships for foreign buyers, 
which used to come to us, pass now to the foreign builder. 
In times of brisk trade there will be abundance of orders that 
will come to our builders from abroad, because the desire to 
obtain larger mercantile fleets seems more pronounced on the 
part of many nations; but, in times of dulness, it is to be 
feared that we shall have fewer foreign orders for steamships, 
except as far as the increase in the losses of vessels may 
exceed the comparatively small possibilities of production 
in the yards of the countries that are future competitors 
with us. 

DO SAFETY LAMPS INJURE MINERS’ EYES ? 


Mrxers’ agents frequently come in contact with men who 
complain that safety lamps injure their eyes. Mr. James 
Haslam, the principal agent of the Derbyshire Miners’ Asso- 
ciation, referred to the subject on Monday week. Mr. Stokes, 
H.M. Inspector for the county, has been writing on the 
topic, his chief point being that, if these lamps were 
injuring people’s eyes, how was it that colliers who had 
worked with the old Davey lamp were not half-blinded ? 
Mr. Haslam contended that it is not a fallacy, as Mr. Stokes 
supposes, that men’s eyesight is injured by the use of safety 
lamps. It would not be difficult, he says, to find many cases 
in the Derbyshire district where the vision of miners has 
been marred by safety lamps. Doctors had come across 
several instances, and complained that their patients of the 
coal-pit were having their eyes “ruined by lamps.” This is 
a point of very great importance in the coalfield, and the 
very knowledge that the present invention is bad for the 
eyes will not encourage rigid obedience to the law which 
compels the use of safety lamps. The difficulty seems to be 
to light upon a lamp which shall effectively safeguard the 
flame and yet furnish free egress of the illuminant. Dozens 
of devices have been tried, and it must be admitted that in 
all instances the light afforded is miserable—just sufficient to 
make darkness visible—and rendering necessary that strain- 
ing of the visual organs which is calculated to impair the 
sight. It is scarcely creditable to the genius of the age that 
among the many inventions man hath found out, he has 
not yet discovered a lamp which has the confidence of the 
collier. 

MINING COMBINATIONS OF THE FUTURE. 


Tue biggest thing ever attempted in mining combinations 
is now under consideration. When the Miners’ Federation 
was formed it was freely said that it would come into conflict 
with the Miners’ National Union. ‘ Two of a trade,” it 
was prophesied, would bring about the usual results. There 
appears to have been no evidence of any rupture whatever; 
and, what is more important, the negotiations begun in 
Belgium are bearing fruit on English soil. The idea is most 
ambitious. If practically accomplished the issues will be 
momentous and far-reaching. The newly-formed Miners’ 
Federation and the Miners’ National Union represent about 
three hundred thousand men. A joint meeting of repre- 
sentatives of the two bodies has recently been held, and the 
leaders express themselves perfectly satisfied with that con- 
ference. Representatives were appointed to attend a congress 
to be held in America, and Mr. Pickard, M.P., and Mr. Burt, 
M.P., have been elected members of the international com- 
mittee. This united action of the National Union and the 
new Federation, it is hoped, may yet secure a community of 
interest and influence in the miners of Great Britain, the 
United States of America, and the coal-producing countries 
of the Continent. If that huge confederation is not too 
unwieldy, its power, for good or evil, will be immense. 

RAPID COAL SHIPMENT. 

Somer remarkably quick coal loading has recently been 
done at the Methil Dock, where a powerful tip has been 
erected by Messrs. Sir W. Armstrong, Mitchell,and Co. The 
tip is like those erected at Newport and at Hull, under plans 
devised by Mr. Abernethy, and is made for a load of cightnen 
tons and a lift of about 20ft., the wagon being received on 
ground level and run off the table at a higher level to a 
gravitation siding. A few days ago the tip was tried for 
speed, and we are informed that in one hour sixty 10-ton 
wagons were lifted, ip , and run off, representing 600 tons 
of coal tipped in one hour, or a wagon per minute. This, of 
course, could not be continued, because of the difficulties of 
trimming, but it shows what is possible with the tip. 








H.M.S. LATONA. 


In our impression for May 23rd, we illustrated and 
described her Majesty's ship Latona. We now give on page 





30 views of the bow and stern of this ship taken a few hours 
before she was launched. These views explain themselves. 
It is only necessary to add here that the Latona is one of the 
new type of protected cruisers, 3400 tons displacement; 
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A Dictionary of Applied Chemistry. By T. E. Toorpr, F.R.S. 
Vol. I, 8vo., pp. 715. London: Longmans and Co, 1890. 
Turs work is essentially a dictionary of chemistry in its 
application to the arts and manufactures, being the com- 
plement of the new edition of Watt's Dictionary, the first 
two volumes of which have already been noticed in our 
columns. ‘The list of sabjects, extending from A to D, 
includes numerous very important articles, many of 
them having been supplied by eminent scientific and 
practical authorities. Prominent among these are the 
articles on ammonia, bromine, and chlorine, by Professor 
Lunge, of Zurich, which may, without disrespect to other 
contributors, be classed as the best in the volume. The 
subject of azo-colouring matters has also been well 
handled by Professor Meldola, in an article of the highest 
value to those who may be interested in that special line of 
work. There is rather a formidable list of patents covering 
eleven pages in connection with this subject. Bread 
receives a very imperfect treatment in something less 
than four pages, the anonymous author of the article 
being content to refer for further information to the 
“Encyclopedia Britannica” and Muspratt’s “‘ Chemistry.” 
This is the more to be regretted as in the immediate vicinity 
about thirteen pages have been devoted to an article on the 
balance, treated not in regard to its application to manu- 
facturing chemistry, but dealing mainly with the refine- 
ment of laboratory balances and the theory of their action, 
a subject of no particular utility, and which has already 
been treated by the same author in two or three other 
publications. Brewing is very fully treated by Mr. 
J. Heron in a long and well-illustrated article dealing 
chiefly with the modern practice as developed at Burton- 
on-Trent. Under the comprehensive title of cement— 
mortars, plaster of Paris, putty, lutes, and cement proper 
have been described in a carefully-written article by 
Professor Hartley, with a detailed bibliographical appen- 
dix. The practice of cement making is, however, some- 
what scantily treated, being limited to an account of the 
Folkestone works that we published in 1882. The appli- 
cation of blast furnace cinder to cement making is not 
noticed. Among the articles devoted to agricultural 
chemistry, that on cereals, by Mr. R. Warrington, deserves 

the highest commendation. 

It would take up too much time to notice even the 
principal heads of the volume, but from what has been 
already seen it will be clear that the contributions, as 
might be expected, vary in quality and value; the best 
being those by writers who have combined manufacturing 
experiences with scientific training, while the contribu- 
tions from those who are more exclusively devoted to 
laboratory practice are less satisfactory. Taken as a 
whole, however, the volume is of great excellence and a 
valuable addition to our technical literature. 
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SOME ASPECTS OF OUR TRADE IN MINERALS 
AND METALS DURING 1890. 


So far as the chief mineral and metallurgical industries 
of the country are concerned, there is every reason to be 
satisfied with the returns of our exports for the first six 
months of the year 1890. There has been an increase of 
43,172,000 in our exports of metals and articles manufac- 
tured therefrom, excluding machinery, and an increase of 
£881,000 in the exports of machinery. ‘This is, in round 
numbers, an increase of about four millions sterling, 
which is about one-half of the increase in our total exports 
for the same period. As regards the other half of the 
total increase, £2,114,000 takes the form of raw materials, 
£482,000 that of textile fabrics, £523,000 that of 
chemicals and chemical preparations, and £436,000 that 
of articles of food and drink. 

When the volumes or quantities of our export trade in 
1890 are considered, it seems that there is every reason 
to be fairly satisfied. In the six months, pig iron was 
exported to the extent of 590,000 tons, as compared with 
508,000 tons in the first six months of 1889; railroad iron 
has increased from 528,000 tons to 576,000 tons; and 
cast and wrought iron manufactures from 235,000 tons to 
243,000 tons. On the other hand, the exports of tin- 
plates have fallen from 224,000 tons to 191,000 tons; 
those of bar, angle, bolt, and rod iron from 137,000 tons 
to 96,000 tons; and those of hoops, sheets, and _boiler- 
plates from 189,000 tons to 148,000 tons. The exports of 
wire have been practically the same in both periods ; 
while in old iron for re-manufacture, and in unworked 
steel, there has been a slight increase. The total quan- 
tity of iron and steel exported in 1890 was 2,019,000 tons, 
as compared with 1,990,900 tons in the corresponding 
period of 1889, 

_ In machinery and millwork, there has been an 
increase both under the head of steam engines and under 
that of other descriptions. The values compare as 


under :— 
Steam envines, &e, Other descriptions. 
1889 70: i 
ove’ ave) Sao AQ 5,389,000 
1890 tse ase cee one = 2,178,000 5,795,000 
waa rate of increase, is very satisfactory. In 1889 our 


exports of machinery and millwork amounted te 


£15,254,000, as compared with £12,939,000 in the previous 
year. It is asolid increase, and ought to go along way to 
dissipate the fears that have been entertained and expressed 
in certain quarters as to the prospects that lie in the 
future. It may be, and no doubt is, true that orders for new 
work are not coming forward so freely as they did; but 
that does not alter the fact that our chief engineering 
and iron-making establishments have had a very satis- 
factory half-year, judged by comparison with previous 
periods. 

One of the most gratifying features of our export trade 
for 1890 is the large extent to which British machinery 
has been supplied to Belgium, Germany, and other 
countries that are themselves industrial, and which com- 
pete with us for neutral markets. The comparison of the 
values of such exports for the half-yearly periods dealt 
with shows the following :— 


1889, 1890. 

£ z 
Germany ... 703,000 . 813,000 
France 467,000 . . 570,000 
Belgium ee 389,000 
Russia ne 393,000 
Italy ... aue 220,000 232,000 


These are the five countries of the world next after our 
own and the United States that have done the most to 
develope their own industrial resources, and yet they have 
not apparently become independent of supplies of English- 
made power. While this is an unmistakeable compliment 
to the quality and general character of our machine 
makers, it is not to be forgotten that the machinery 
supplied to these industrial nations is likely to be largely 
used in competing with British industries in the future, 
as, for example, in the cotton, woollen, jute, mineral, and 
metallurgical trades. The same machinery might, how- 
ever, have been produced at home by every one of the 
countries in question, so that whatever the remote con- 
sequences may be the immediate result is so much gain 
to English trade. 

In the manufacture of steam engines and similar 
structures, continental nations do not appear to require 
much guidance or help from England. Germany has, 
however, taken from us, in the six months just ended, 
engine power to the value of £166,000, which is by no 
means a bad order, while France is down for a further 
sum of £62,000. Russia and Belgium have only taken 
trifling amounts, while Italy has given our engine builders 
orders to the value of £118,000, and Spain to the value 
of £111,000. These figures in all cases except that of 
Russia compare favourably with those of last year. Our 
chief customers, however, have been the Argentine 
Republic, which has taken engine power to the value of 
£373,000, as compared with £266,000 in the first six 
months of 1889; our South African Possessions, which have 
increased from £75,000 to £143,000 ; and our Australasian 
Colonies, which have increased from £141,000 to £157,000. 
The United States have taken machinery to the value of 
£353,000, but only £26,000 in engine power. 

One of the most remarkable features of our export 
returns is the increasing export and consumption of coal. 
The quantity of coal shipped for foreign countries in the 
first six months of 1890 was not less than 14,277,000 tons, 
being an increase of 496,000 tons on the exports for the 
same six months in 1889. Thisis not so great an increase 
as has occurred in some previous years, but it is still 
sufficient to keep up the average increase to about a 
million tons a year; and it is satisfactory, as an indication 
of the fact that, in spite of the loud outcry that has 
recently been made as to the condition of our shipping 
and shipbuilding industries, there is in reality a large 
amount of business being done, and that, too, at enhanced 
prices. The official value of our coal exports in 1890 is 
£9,029,000, which is nearly four millions sterling in 
excess of the value returned for our exports in the corre- 
sponding period of 1888. Nor, so far as the shipping 
trade is concerned, is there any real evidence of a decline, 
whatever may be the testimony offered in reference to 
cut-throat competition for freights, and their consequent 
falling off. The entrances and clearances in the foreign 
trade for the first six months compare as under :— 


Entrances. Clearances. 
1889 ... 13,011,000 15,876,000 
1890 ... 13,581,000 16,437,000 


Here we have the fullest possible evidence that there 
has been a considerably larger volume of business done in 
1890 than in 1889, and especially in the clearances. 
Taking this fact in conjunction with the large increase 
in the value of our exports, it cannot but be admitted 
that our shipping industry has had a good time in refer- 
ence at least to the volume of business available and 
undertaken. In the coastwise trade the record is not 
quite so satisfactory, the entrances and clearances com- 
paring as under, for the six months :— 


Entrances. Clearances. 
1889 ... 14,290,000 13,556,000 
1890... 14,142,000 13,473,000 


The continued activity in our general pig iron trade is 
evidenced by the fact that the imports of iron ore for the 
past six months amounted to nearly 400,000 tons in 
excess of those for the corresponding period of 1889. 
There has, moreover, been a decline in the imports of 
bar, angle, bolt, and rod iron, of girders, beams, and 
pillars, and of unworked steel. The values of the im- 
ports of iron and steel, in different forms, compare as 
under for the six months :— 


1889, 1890, 

Tronore ... ... ... £1,705,000 £2,077,000 

Bar, angle, &c., iron... 334,000 347,000 

Unworked steel..." ... 40,000 38,000 
Girders, beams, and 

TE i a EE es «=D 
Unenumerated __ iron- 

work... F 1,220,000 1,343,000 

Total ... £3,536,000 ... £4,066,000 


Although, therefore, the quantities of iron and steel 
imported have generally diminished, there has been a 
eonsiderable inerease in the values, which is a eertain 








indication that prices have been well kept up, notwith- 
standing the rather startling decline that has taken place 
at home. 








A FRENCH CRITIC ON THE FRENCH NAVY. 


In France dissatisfaction is felt concerning French 
ships of war, just asin England may be found critics who 
can find no good thing in the British Navy. We have 
translated the following extracts from our contemporary, 
La Marine Francais. They are equally interesting and 
amusing. Our contemporary hits hard :— 


‘* The gunboats of the second class figure in the front rank of the 
useless hulks which swell the list of the fleet. Up to the present 
date the four ships of the Fusée type have been incapable of 
rendering the smallest service ; they have only been a constant 
danger, first, to their crews, then to their neighbours and com- 
panions when they have any. These [ene present, further, 
certaii: peculiarities. They are provided with very fine qualities ; 
in fact, somewhat too fine. The diameter of their circle of going 
about hardly equals two or three times the length of the vessel, 
when both engines are going ahead ; but this quality is changed 
into a grave fault when it becomes impossible to steer on a given 
path, whatever may be the speed. It is fortunate if these ships 
do not deviate from 10 deg. to 15 deg. on each side of their 
course. Practically this is what happens, from one cause or 
another, to our large armour-clads when they are at full speed. 
The Fusée possesses two rudders, one placed behind each screw, 
in the vertical planes determined by the propeller shafts. 
Experience has proved the following facts:—If we suppose 
the helm ported, the starboard engine will maintain about 
the same speed—it will have a slight tendency to accelerate 
—whilst the port engine slackens; with the helm at a great 
angle, this slackening continues up to complete stoppage, if 
care is not taken. ‘The difference of rates is always felt as 
soon as there is five or ten degrees angle at the helm. With 
the helm in this position—ported—the screw on the port side 
is almost entirely neutralised; the liquid column of water 
sent back by the propeller has no longer the escape necessary to 
it. From this there results a considerable increase of resistance to 
the screw, and consequently a sensible slackening of the correspond- 
ing driving machinery. The starboard screw, much freer, 
continues to turn with the same speed as before. Once established, 
this difference between the speed of the machinery will maintain 
itself if the steam throttle valves are untouched. This may explain 
why these vessels are slow to feel the action of their rudder. 
Further, when they have commenced to go about, they continue to 
make the complete turn if the helm is merely brought back to 
vero. Therefore, to bring them back to the original point of the 
compass it will be absolutely necessary to shift the helm again, 
and thus is produced a series of oscillations round the given course. 
There is then an utter want of stability in their path. 

“‘This effect is never produced on board the Coureur, where 
the two rudders are placed in front of the screws. It is 
to this particular arrangement that is to be attributed part of the 
great speed realised by this sea-going torpedo boat. In order to 
clear up this very important point of naval construction, is there 
not occasion to attempt some transformation in one of the four 
gunboats in our possession? In bringing back the rudders to the 
front, their protection is slightly diminished ; as to their strength, 
there is not much to lose, since the misadventure of the Fusée 
proves that much is to be desired. The best remedy for the grave 
fault we have been discussing is to renew the stern frames of these 
vessels on the model of the Coureur. But these gunboats have 
very nearly the same relative dimensions as our great armour- 
clads. If, therefore, the proposed experiment gives good results, 
we shall know for the future what is the best arrangement to adopt 
for every type of boat whose steadiness becomes insufficient at 
certain speeds. 

Further, this trial would furnish the most useful data from the 
point of view of swiftness. As soon as the fact is duly established 
the gunboat would have to go back to the arsenal; for this ame- 
lioration, however valuable, would never suffice to give the neces- 
sary nautical qualities of which this type is totally deticient; which- 
ever one may be taken of these four specimens, it would have the 
hitherto unknown merit of having been able to do good service.” 


All this might have been said in fewer words, but that 
is not the way of our contemporary. In another place 
we find a second article, which runs as follows :— 


‘* After boats which capsize, boilers which give way, valves which 
spring, powder which becomes violent, guns which burst, cruisers 
which do not go, armour-clads which cannot steer, melinite shells 
which refuse to burst when wished, and burst when not wished— 
behold at last guns which it is impossible to point, and those which 
refuse to go off. 

“The Fusée, that beautiful armoured gunboat of the second class, 
which during the great manceuvres lost a rudder without anyone 
discovering it, and to which a new one was fitted which we did not 
dare to try experimentally—the Fusée, we say, still plays tricks. 
This magnificent product of the science of our engineers, and of 
the incompetency of the Board of Works, possesses, in a turret, for 
her entire armament a 24 cm.—9*5in.—gun which cannot be worked 
when the vessel rolls, and who knows if the least ripple may not 
roll the craft in question ? 

‘The artillery of this ship was originally intended to be worked 
by hand, It was thought an improvement to apply a system of 
working by steam, Great expenses were undertaken for this 
purpose. Alas! without any result. It has been necessary to 
condemn this project when actually carried into execution ! 

** Behold an armoured vessel which is worth nothing, which is not 
capable of rendering the least service. She is as dangerous for the 
crew in time of peace as in time of war, and we have made, at the 
cost of 66,875f., ridiculous alterations! This is indeed throwing 
money out of window. 22,629f. on new material, 44,246f. on 
labour, perhaps more than 12,000 men’s working days, have been 
employed in damaging, rather than improving, a wooden clog— 
sabot—of which the Minister of Marine says, ‘‘ To-day it is even 
worse than before.” 

‘* Will M. Barbey find out those responsible for this folly? This 
is more than doubtful. What do the vexations matter to him 
which the Fusée and her sisters, the Flamme and the Mitraille, 
cause us! They do not even prevent him from continuing the 
work on the Grenade. Has he not, further, besides these unmar- 
ketable structures, other designs yet more costly, yet more ridicu- 
Icus, yet less manageable ; and has he not given the order to put 
fresh ones on the stocks ? 

‘*Now for another story not less edifying. The Achéron, first- 
class armoured gunboat, of 600 tons displacement more than the 
Fusée, kept armed always to be ready for action, is sent off to the 
islands of Hyeresin order to assist in the training of the gunners of 
the Couronne. These gunners should have finished their rounds 
fired for instruction on the Saint Louis, on which have been 
recently mounted two heavy pieces. But, O, disillusion! When 
the pieces had been mounted in position, it was discovered that it 
would be dangerous to fire them!! 77,993f.—41,515f. on material, 
36,578f. on labour ; almost 10,000 men’s day’s work—have been spent 
on repairs of a ship which cannot carry her guns. In the face of this 
unheard-of result, the Achéron was to replace the Saint Louis for 
practice with heavy guns; and the following is the issue of the 
business :— When it was wished to fire, the piece refused. The school 
of gunnery had to return to Toulon without the gunnery pupils of the 
week having completed their course of instruction with heavy guns. 

‘We suppose that this will not prevent the Minister from declar- 
ing to the Commission of the Budget that everything is for the best 
in the best of Navies, People like him and his advisers are never 
withovt a ready promise, almost a positive assertion,” 
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this anticipation, since although an immense amount of 
work has been done, agreat deal yet remains to be dealt with. 
The Weaver sluices, situated in the estuary at the junc- 
tion of the river with the Mersey, are in a forward state; 
as is also the lock, to serve as a connection between the 
two navigations. But, in addition to a heavy amount of 
cutting remaining to be done in and about Port Hull, 
there is a long length of river wall near Ellesmere Port, 
for which the preliminary piling has been in hand for 
some months, but the real work of construction has yet 
to be accomplished. The arbitration instituted by the 
Shropshire Union Canal Company, whose outlet into the 
Mersey is at Ellesmere Port, and the exception taken to 
the line proposed for the wall by the Mersey Dock 
and Harbour Board, has hitherto caused delay 
at this place. The Dock Board obtained an interim 
injunction from Mr. Justice Chitty’s court, but avoided 
the trial of their contention, and were muleted in costs. 
But although the Canal Company won both at the arbi- 
tration and in the High Court of Justice, valuable time 
was spent, and in order to carry out their Parliamentary 
obligations to the Weaver Trustees, it becomes neces- 
sary to make a special effort. It will be seen by the 
general plan of the canal that it passes athwart the 
entrances of the Weaver Navigation and Docks at Weston 
Point, and in order to secure an ingress and egress for 
their large traffic free from interruption during the pro- 
secution of the canal works abreast of Weston Point, the 
company undertook to provide an alternative route for 
vessels along the Ship Canal from the Junction Lock to 
Eastham 80ft. wide and 12ft. deep, and grant the use 
thereof free of toll. We shall refer to the points of 
interest in further detail when this section is reached in 
due course. 

It is also worthy of note that the waters of the Irwell 
have already been let in toa length of the canal above 
Barton which has been completed. The bottom width 
is, it will be remembered, 170ft. on this section, and 
although the water is many feet below the intended 
canal level, the appearance of a long length of navigation, 
some 220ft. in width, is most imposing. 

As we have already stated, a new era in the history of 
the Canal Company has opened. Among the representa- 
tives of the timber trade who lately inspected the canal, 
were found merchants from London, Hartlepool, Hull, 
&e., as well as from Manchester and Liverpool, including 
the Mayor of the Mersey City. This gentleman was 
called upon to speak, and his sentiments show him to be 
in advance of some of his townsmen; and to hold 
opinions which, at any rate a few years ago, it would 
have been difficult to discover outside a few zealous pro- 
moters of the Manchester Ship Canal. He stated “ that 
it was felt in Liverpool that economy was a factor in 
trade which must be borne in mind, and that whatever 
changes tended in that direction must be carried out. 
Otherwise, they knew that the trade which we had so 
long possessed would pass into the hands of other nations, 
who worked on more economical lines. He believed 
that the canal would cheapen the cost of carriage, and 
would, no doubt, bear an important influence on the 
trade of Lancashire. They could only hope that Man- 
chester would benefit, and that Liverpool would not 
suffer. Manchester looked upon it as a necessity, and 
had accomplished what had been seen that day in a very 
short time. He believed the scheme would greatly bene- 
fit the trade of Lancashire, and was sure they all agreed 
with him in wishing it success.” 

Sir Joseph Lee, deputy chairman of the Ship Canal Com- 
pany was the guest of the Mersey Dock and Harbour Board 
on the occasion of their annual excursion to the harbour 
mouth, and naturally the canal was a subject that was 
sure to be touched on by the speakers. Mr. Holt, the 
chairman, had a difficult task to perform, but his diplomacy 
did not fail him. Sir Jeseph Lee faced the situation 
boldly, and gave it as his well-matured opinion that the 
canal would prove of great commercial benefit to the 
Port of Liverpool, and that the directors were desirous 
of working in the most cordial manner not only with 
the merchants of Liverpool, but also with the Mersey 
Dock and Harbour Board. The interest they all had to 
serve was the industrial interest of Lancashire. He 
promised that any overtures from Liverpool should be 
most seriously considered, and that Liverpool should 
have the “most favoured-nation” treatment, and he 
trusted they might receive the same treatment in return. 
He further hoped they might rely on the Dock Board 
endeavouring to show that kind treatment toward their 
enterprise to which they were entitled. 

We think the British public will be found ready to 
endorse Sir Joseph Lee’s sentiments, and we hope the 
opinion will gain ground month by month, that whatever 
tends to economy in trade must be carried out. 

The effects of the canalisation of the Mersey and 
Irwell will be felt in various ways; and already the 
question of diminishing the pollution of the waters of 
these rivers, which has been under discussion for many 
years with but little result, is about to be faced. The 
Commission appointed by the Government some twenty 
years ago visited the Mersey valley, and an elaborate 
report was published as a Blue-book, setting forth the 
extent and chief causes of the deplorable condition of 
the streams generally in the Mersey and Irwell basin. 
Since then something has been done at certain towns— 
notably at Salford, Bolton, and Rochdale—to mitigate the 
nuisance due to the river being treated as a common sewer. 
The necessity for water up to a certain standard of 
purity being provided for the canal and docks has had 
the effect of awakening other communities to a sense of 
their obligations. The Local Government Board has 
authorised the expenditure of £500,000 for the treat- 
ment of the sewage of Manchester, which is to be 
cut off from the river and filtered before the effluent 
1s returned. The new sewers are already in course 
of construction. Stockport has purchased land, and 
1S preparing to move in the same direction; indeed, 
the whole district has been roused by a letter addressed 
to the various sanitary authorities by Lord Egerton, the 





chairman of the Ship Canal Company, and the County 
Council of Lancashire and Cheshire are in communica- 
tion with the Local Government Board with a view to the 
appointment of a joint committee to deal with the ques- 
tion throughout the watershed of the Mersey and Irwell, 
and a preliminary meeting has been held, summoned by 
the chairman of the Lancashire County Council, the 
Right Hon. J. T. Hibbert. At this Conference the 
County Councils of Lancashire, Cheshire, Manchester, 
Salford, Bolton, Bury, Oldham, and Rochdale were all 
represented, and it was resolved that the Watershed 
Board should consist of twenty-five members, namely, 
eight from the Lancashire County Council, five from 
Manchester, two from Salford, one each from Oldham, 
Rochdale, Bolton, Bury, and Stockport, four from the 
Cheshire, and one from the Derbyshire County Council, 
and it was decided to apply for a provisional order under 
the Local Government Act, 1888, to enable the Board to 
deal with the question of pollution throughout the water- 
shed, and so to give force and consistency to the action 
of authority from the river's source to the tideway. This 
is a new departure, and the efforts of the Board, and the 
result of their labours, will be watched with great inte- 
rest by the riparian population throughout the kingdom. 

Furthermore it was decided to hold the fourth inter- 
national congress on inland navigation at Manchester. 
The objects of the Congress are:—To promote the im- 
provement of inland navigation and of estuaries; to direct 
attention to the economical value of navigable waterways; 
to examine, generally, technical questions relating to the 
construction and working of canals; to receive the 
report of the international statistical commission appointed 
at the last Congress, and to take further steps towards 
the collection of the statistics bearing on inland navi- 
gation. The Congress opens on the 28th instant, and 
already the committee have heard of deputations from 
the French, Russian, and other foreign Governments 
being appointed. Large numbers of tickets of member- 
ship are being sought after, and plans and models have 
arrived. The Mayor has granted the use of the Town 
Hall, so that unexceptional accommodation is secured. 

The three previous Congresses were held respectively 
in Brussels, Vienna, and Frankfort-on-Maine, and were 
attended by delegates appointed by the Governments of 
the countries represented. The Board of Trade ap- 
pointed Mr. Courtenay Boyle, C.B., and Mr. E. Leader 
Williams, C.E., to represent England at the Congress 
held in Frankfort in 1888 ; and it is no doubt due to the 
construction of the Ship Canal that Manchester will have 
the honour of welcoming the distinguished company of 
Foreign, British, and Colonial engineers and men of 
commerce interested in the utilisation and improvement 
of existing waterways and the construction of new ones, 
and it is a fitting testimony to the energy displayed by 
Manchester that the first meeting of the Association in 
this country should be held there. ‘The unexpected is 
what always happens.” 

The standard treatise on inland navigation, by the late 
Mr. David Stevenson, of Edinburgh, published in 1872, 
commences as follows: ‘That railways have entirely 
superseded and will in future prevent the extension of 
canal or water carriage as an ordinary means of trans- 
port must be at once conceded.” The paragraph was 
reprinted from an earlier edition, or the author 
would be undoubtedly chargeable with lack of foresight, 
for in the same year the Joint Select Committee of both 
Houses of Parliament appointed to consider the question 
of railway amalgamation made their report. The facts 
brought before this Committee, showing the condition of 
canals and the difficulties under which canal companies 
were labouring, and through them the trade of the 
country, followed by the report and evidence adduced 
before the Railway Rates Committee of 1882 and the 
Committee on Canals of the following year, together 
with the keener competition for the business of the 
world in these later years, has caused public attention to 
be drawn back to the important bearing of water carriage 
on the welfare of an industrial community, and has 
resulted in the passing by the Legislature of several 
salutary Acts bearing upon the condition of canals and 
their connection with railway companies. 

The great need for cheaper communication with the 
outer world was the cause of the promotion of the Man- 
chester Ship Canal, although some people doubt whether 
it will be successfully accomplished. The maximum rates 
and tolls are fixed at one-half those chargeable by the 
Mersey Dock and Harbour Board and the railway com- 
panies; while the acknowledged fact that cheapness of 
transport is gained by the carriage of goods in bulk, 
which has led to vessels being built of greater carrying 
capacity year by year, must insure this waterway a large 
amount of traffic, seeing that the vast industrial population 
of Manchester and the surrounding districts will by this 
means be placed in direct communication with the outer 
world. Liverpool shipowners, who are already negotiat- 
ing for berths for their ships at the Manchester Docks, 
are aware of this, as well as the railway companies, whose 
managers are obtaining parliamentary powers to enable 
them to deal with a heavy traffic. 

We publish a general map of the district traversed by 
the Ship Canal from Eastham, where it debouches into 
the Mersey, about six miles above Liverpool, showing the 
lines of the various railway companies and the smaller 
waterways in the immediate neighbourhood of the Ship 
Canal; also a longitudinal section showing the position of 
the locks between Manchester and Eastham, and the 
alterations of the level at each. The total length from 
the Manchester Docks to Eastham is thirty-five and 
a-half miles, divided by locks into five reaches or ponds, 
and the difference in level of the surface at the docks and 
of the lower pond will be 60ft. 6in. The upper locks are 
being built at Mode Wheel, and these maintain the 
necessary level of water at the Salford and Manchester 
Docks, which consequently require no dock gates, and 
allow freedom of movement for vessels and their attend- 
ant barges. An enlarged plan of these docks will be found 
in vol. Ixvii., p. 483. At Mode Wheel there are two locks, 





600ft. by 65ft. and 350ft. by 45ft., and locks of similar dimen- 
sions are in course of construction at Barton, Irlam, and 
Latchford, the four sets of locks being situated at thirty- 
three and a-half, thirty and a-half, twenty-eight, and 
twenty and a-half miles from Eastham respectively. The 
falls provided for commencing at the upper end are :—At 
Mode Wheel, 13ft.; Barton, 15ft.; Irlam, 16ft.; Latch- 
ford, 16ft. 6in.; total, 60ft. 6in. To deal with the flood 
waters coming down the river valleys, sluices are provided 
at each set of locks; at Mode Wheel four, at Barton four, 
at Irlam five, and at Latchford three sluices, all of 30ft. 
span. The minimum depth of the canal is fixed at 26ft., 
with a bottom width of 120ft. to this depth. 








LAUNCHES AND TRIAL TRIPS. 


On the 38rd inst. Messrs. Raylton Dixon and Co. launched a 
steel screw steamer, named the Sola, which has been built to the 
order of Messrs. Arthur Holland and Co., London. The leading 
dimensions of the vessel are:—Length over all, 287ft.; breadth, 
39ft.; depth moulded, 21ft. 3in., with a deadweight carrying 
capacity of 3300 tons. She is built with poop-raised quarter deck, 
long bridge, and top-gallant forecastle. Her engines, which are 
being supplied by the North-eastern Marine Engineering Company, 
Sunderland, are of 180 nominal horse-power, with cylinders 2lin., 
35in., and 57in. by 39in. stroke. 

On Saturday last the s.s. H. M. Pollock was launched by Messrs. 
W. Doxford and Sons, at Pallion, Sunderland. It has been built 
to the order of the Steam Navigation Company of Ireland, of 
Belfast—William C. Mitchell, ., J.P., chairman—is entirely of 
steel, under special survey to the highest class at Lloyd’s, and to 
carry a large cargo on a light Fate 2 of water. The engines and 
machinery are by Messrs. W. Doxford and Sons, under the special 
—— and personal superintendence of Mr. Alexander 

aylor, of Newcastle-on-Tyne, the engineer to the company. 

Monday, 7th inst., Earle’s Shipbuilding and Engineering 
Company launched from their yard at Hull a fine screw steamer 
named the Volo, which they have built for Messrs. Thomas 
Wilson, Sons, and Co., of the same town, to the following dimen- 
sions:—Length, 260ft.; breadth, 32ft.; depth of hold, 16ft. 6in. 
She is arranged with long full poop and top-gallant forecastle, and 
accommodation is provided aft under the poop for twelve first-class 
passengers, with dining saloon, smoke-room, chart-room, &c., all 
fitted up in polished woods in a good substantial manner, the 
remainder of the ’tween decks is adapted for the conveyance of 
emigrants. The officers’ quarters are on the poop amidships, and 
those of the crew are in the forecastle. Water ballast is provided 
for in the engine and boiler space and fore and after peaks. The 
ship is schooner rigged, with pole mast. She has steam steering 
gear fitted amidships, and hand screw gear aft, and she has efficient 
appliances for the rapid working of gy ol Her machinery is on 
the triple-expansion principle, and has m made by Messrs, 
Amos and Smith, of Hull. 

On the 4th inst. Messrs. Craig, Taylor and Co., Stockton-on-Tees, 
launched the Alleghany, the largest vessel that they have as yet built. 
Her dimensions are :—328ft. 8in. by 42ft. by 28ft. depth moulded 
to spar deck. The vessel has been built to the order of Mr. John 8. 
Barwick, of Sunderland, and has been designed and constructed by 
the builders for the purpose of carrying oil in bulk, of which she 
will carry over 4000 tons. She is divided into fifteen compart- 
ments, and is fitted with cofferdams to promote safety. Her 
bunkers are also arranged to carry oil as fuel, and she is built to the 
highest class in Lloyd’s, under special survey. She is rigged as a 
three-masted schooner. The engines are supplied by Mr. John 
Dickinson, of Sunderland. The cylinders are 25in., 40in., and 66in. 
by 45in. stroke. The boilers are of Siemens-Martin steel, double- 
ended; working pressure, 1501b. per square inch. The vessel is 
constructed in such a way that she may be readily altered into an 
ordinary cargo vessel. A very powerful and complete installation 
of electric light and ial oil pumps by Messrs. Hayward Tyler 
and Co., London, have been su fied. Her tanks have all been tested 
on the stocks, and passed by Lloyd’s surveyor and Mr. Joseph D, 
Bissett, the owner’s representative. 

On the 3rd inst. Messrs. Harvey and Co., Hayle, Cornwall, 
launched the steel screw steamer Penwith, of the modern well-deck 
type, and built to the order of Mr. R. B. Chellew, of Truro. The 
vessel is of the following dimensions:—Length, over all, 
279ft. 5in.; beam, extreme, 36°9ft.; depth, moulded, 21‘2ft.; with 
a deadweight capacity of about 2900 tons. She is built on the 
web frame principle, having poop, containing saloon, with captain’s 
and officers’ cabins and mess-room, long raised quarter deck, and 
long bridge of extra strength, with engineers’ accommodation at 
after end of same and close to engine-room, crew berthed at fore 
end of same, a short well forward, and also topgallant forecastle, 
and built under Lloyd’s special survey to class 100A1. This 
steamer has water ballast right fore and aft on the cellular system, 
and is fitted with all modern improvements for the rapid loading 
and discharging of cargo. The engines and boilers are also made 
by Messrs. Harvey and Co., and are on the tri-compound surface- 
condensing principle, with cylinders 2l}in., 33in., and 56in. 
diameter, by 39in. stroke. The starting and reversing gear is so 
arranged that it can be worked by either hand or steam. The 
starting engine can also be used, when overhauling, for turning 
the main engines. Steam will be supplied from two steel boilers, 
each 13ft. 6in. diameter and 10ft. long, fitted with Purves’s patent 
ribbed flues, and constructed to Lloyd’s requirements fora working 
pressure of 1601b. per square inch. A large quadruple-acting 
steam ballast pump is provided for pumping out the water-ballast 
tanks, and a double-cylinder high-pressure boiler feed pump, both 
of Cameron’s make. e ship and machinery during construction 
have been supervised by Mr. J. Williams, the owner’s super- 
intendent engineer. 











THE BIRMINGHAM AND DisTRICT FOREMEN’S AND DRAUGHTSMEN’S 
MECHANICAL ASSOcIATION.—This is the not too short title of an 
Association recently formed in Birmingham. Mr. Thomas Meacock 
is the first president, and he delivered an inaugural address in 
December last. The first annual picnic of the Association took 
place on the 2lst ult., and Mr. G. Tangye, J.P., presided over a 
large attendance. 

THE INSTITUTION OF CIVIL ENGINEERS.—The Council of the 
Institution of Civil Engineers have re-appointed as treasurer Mr. 
Hugh Lindsay Antrobus, the senior partner in Messrs. Coutts and 
Co.; as honorary secretary Dr. William Pole, F.R.S.; and as the 
secretary, Mr. James Forrest, which office he has filled for the past 
thirty-four years, and under whom the 100th volume of the “ Pro- 
ceedings” of the Institution has just been issued. 

RoyaL AGRICULTURAL SOCIETY OF ENGLAND.—We may remind 
intending competitors that, in connection with its Doncaster meet- 
ing of 1891, the Royal Agricultural Society of England is offering a 
first prize of £100, a second prize of £50, and a third prize of £25, 
for the best combined portable threshing and finishing machine, to 
be worked by steam, and adapted to the preparation of corn for 
market ; and that the entries for this competition close on Friday, 
August Ist, next. 

THE ENGINEERING CHAIR AT CARDIFF.—Dr. Elliott, of the 
University of Edinburgh, out of a total of thirty-nine candidates, 
has been appointed professor of engineering at the University 
College of South Wales and Monmouthshire. He will enter upon 
the work of the organisation of his department, planning out the 
necessary buildings, &c.,at once. Dr. Turpin, whois a graduate of 
the University of London, and a first-class man in the Natural Science 
Tripos at Cambridge, has been appointed lecturer and demonstra- 
tor in chemistry at the same college. 
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RAILWAY MATTERS, 


In the House of Lords on the 3rd inst. Lord Strafford’s 
Committee passed the preamble of the Kirkcaldy and District 
Railway Bill. In the House of Commons Sir John Kennaway’s 
Committee disposed of the Wellingborough Tramways Bill. 


Tuer Shanghai correspondent of the Standard says the 
Chinese Government contemplate borrowing 30,000,000 taels of 
American silver for the construction of the projected strategic 
railways in Manchuria. This statement is probably in advance of 
the facts. 


THE St. Petersburgh Oficial Gazette publishes the 
circular recently issued by the Railway Department of the Ministry 
of Finance, concerning the introduction of increased charges for 
the conveyance of foreign goods by railway from the Russian 
frontier and ports into the interior of the empire. 


ORDERS concerning the tone and frequency of use of 
railway whistles have been issued by the Prussian anthorities. 
Engines are to be provided with small and large whistles of small 
and moderate voice power. Some such regulations would be very 
acceptable in and about London and also at some of the provincial 
railway stations where the railway companies invite passengers to 
stay at their station hotels. 


THE news that the Secretary of State for India has 
sanctioned the construction of the East Coast Railway from 
Cuttack to Bezwada as a State line has been received with much 
satisfaction, especially in Madras. The length is estimated at 507 
miles, and the total cost for a broad gauge at 482 lakhs, including 
the bridges over the rivers Mahanadi and Kistna. The Madras 
mublic are already proposing a continuation of the line from 
ened to Madras. It will also, no doubt, be eventually extended 
northward to Calcutta. 


THe Select Committee of the House of Lords 
appointed to inquire into the Central London Railway Bill 
resumed their sittings on Monday. The opposition of the Queen 
Anne’s Bounty, which owns property near Holborn Viaduct, and 
the trustees of the Portman estate was proceeded with. At the 
conclusion of the day’s proceedings the Chairman stated that, 
owing to the illness of Lord Rowton, who had caught a chill and 
been obliged to leave the Committee, the inquiry would be 
adjourned until Monday next. The proposed inspection by the 
Committee of the City and Southwark Subway was also postponed. 


Ix the House of Commons on Monday Sir J. 
Fergusson said:—The Portuguese Government have accepted in 
winciple the proposals of her Majesty’s Government and the 
Jnited States Government for the settlement by international 
arbitration of the amount of compensation to be paid to the 
English and American claimants in respect of the Delagoa Bay 
Railway. Further proposals have been made by the two Powers 
as to the choice of the Power which will be asked to appoint 
arbitrators, and we are waiting for the reply of the Portuguese 
Government on that point. A telegram was sent on Friday to 
Lisbon, pressing for an answer. 

Tue bi-monthly return to the Board of Trade showing 
the percentage to time and three minutes late of the trains 
arriving in London on the principal railways for the month of May 
last gives the following results:—Great Eastern, 88°73; Great 
Northern—suburban trains, 90°791; local and through trains to 
and beyond King’s Cross, 83°261; express and long-distance trains, 
39°221; Scotch trains, 28-671; Great Western, 68°42; London and 
North-Western, 65°68 ; London and South-Western, 63°31 ; London, 
Brighton, and South Coast, 84°38; London, Chatham, and Dover, 
including continental trains, 66°96; Midland, 56°50; South-Eastern 
—Charing Cross,'74°38 ; Cannon-street, 78°3 ; London Bridge, 88-06. 

Tue travelling public will be glad not only to learn but 
to find that the several great railway companies are making rapid 
strides in the improvement in the lighting of their carriages by 
means of gaslight. Shareholders will also be glad of the economy 
which this will effect. The oil gas system of the Pintsch Patent 
Lighting Company has been adopted on so enormous a scale on the 
Continent that, taken with its extensive use on the Great Eastern, 
Metropolitan, and other lines in this country, the superiority and 
economy of oil gas as compared with the old oil lamps has at last 
become recognised. The North-Eastern and the Midland are 
having more carriages fitted with oil gas; the Cheshire lines, and the 
Manchester, Sheffield, and Lincoln companies are adopting it. 
About 3000 carriages are being or to be fitted up and five gasworks, 
the work being divided by two firms, 

Sometuine like £150,000 is to be spent by the Midland 
Railway Co. at Birmingham, in improving the Lawley-street goods 
depét. A loop line is to be construc between the main line, 
running through King’s Heath, and the suburban, running to 
King’s Norton ; and the engineers of the company are now pre- 
paring plans for bringing the canal at Worcester Wharf into direct 
touch with the railway service ly means of a large hydraulic lift, 
which will be able to carry loaded trucks from the line level to the 
canal bank, and so render transfer from boat to truck, and truck 
to boat, a matter of minutes rather thanhours. The improvements 
at the Lawley-street depit include the erection of extensive shed- 
ding, 400ft. long by 210ft. wide. The basement is now nearly 
finished. Cast iron massive pillars carry the fiocr over the base- 
ment. This ground floor will be the main station. Into it all the 
trains will shunt their freight. It will carry two platforms, 24ft. 
wide for the whole length—400ft.—and on these platforms about a 
dozen hydraulic lifts are to be placed, to transfer goods to the 
cellars and to the loft above. The building of this shed will entail 
the use of 2500 tons of iron. 


In our issue of November 12th, 1886, we described the 
Harz Mountain Railway, and illustrated the system there employed 
of combined tooth gear and adhesion tracticn, and we now extract 
from the Journal of the German Railway Union of June 11th, 
page 458, the following passage from the official report of the 
inspection of the same line and its permanent way, made on 
May 28th, by the Railway Commission, which corresponds in 
Germany with the Railway Department of the Board of Trade in 
this country :-—“‘ In concluding our report on this year’s inspection 
we have once more to bear testimony to the excellent general 
condition of this mountain railway, and the solid and practical 
construction of the line, as well as particularly to the continued 
efficiency of the Abt system of combined rack and adhesion, and 
the type of permanent way which is there adopted with it.” 
After pointing out that all experts have pronounced the opinion 
that for lines in hilly countries, where toothed gear and te rs 
are employed in combination and alternately, no more perfect and 
efficient system exists than the Abt rack rail with metal transverse 
sleepers, the Journal proceeds to comment on the above report as 
follows :—‘“‘ After such results as these, no difficulty should arise 
in the selection of a system for any new mountain railway for 
important traffic similar to that on the Harz Railway.” Since our 
former notice the Abt system has been adop’ and is now 
working on various lines, including, amongst others, the Puerto 
Cabello and Valencia Railway in Venezuela, the Ivan Railway in 
Bosnia, the Pike’s Peak Railway in Colorado, and the Monte 
Generoso line, near Lugano, whilst its application on the Midland 
Railway of New Zealand has also been decided on. The most 
important advance, however, yet made by the Abt system has 
been its adoption on the Transandine Railway, now in course of 
construction, where it will be used with a ruling gradient of one in 
twelve and a-half on nearly 30 kiloms, of the portion of the line 
crossing the mountains just under the Uspallata Pass, at 10,450ft. 
above the sea. By shortening the line and lessening the amount 
of tunnelling required, the work is thus being greatly facilitated, 
the cost of construction materially reduced, and the time necessary 
for completion considerably shortened. 





NOTES AND MEMORANDA. 


Dvuriné the past month 1-02in. less rain fell than in 
the very wet June of 1880, when 3°85in. fell. It is, however, the 
greatest for June since that year. 


THE mean daily motion of the air at Greenwich in 1889 
was 245 miles, being 39 miles below the average of the preceding 
twenty-two years. The greatest daily motion was 736 miles on 
October 7th, and the least 25 miles on September 3rd. The 
greatest pressure registered was 15]b, on the square foot, on 
October 7th. 


Tue automatic signals from the Westminster clock 
were not received so regularly last year as in 1888, there having 
been failures on forty-four days in the year ending May 10th, 1890. 
The error of the clock was insensible on 39 per cent. of the days of 
observation; it amounted to 1* on 42 per cent., to 2° on 18 per 
cent., and to 3° on 1 per cent. 


As it is a known fact that bacteria and bacilli absorb 
and are killed by anilin, it may be hoped that some simple, cheap 
method of applying anilin in some form may be found for puri- 
fying air, water, and other things, just as the German chemists, 
Stilling and Wortman, have used it with success in cases of eye 
and other diseases, and in surgery. 


A LARGE water barometer is now in use in the Saint 
Jacques Tower, Paris. The glass tube—the longest that has yet 
been made—is 12m. 69cm. long, or 41ft. 8in. The diameter is 
2cm. Special openings in the tower were required to allow it to 
be put ir its place. It is connected with a registering apparatus, 
and it is proposed that a photographic apparatus shall be associated 
with it, in order that the thermometrical readings of the water in 
the barometer may also be obtained. The instrument is a very 
curious one, and may render many services in consequence of its 
considerable sensitiveness. During thunderstorms it is said to be 
especially active. 


Some researches as to the advantages of whitewashing 
the walls of rooms inhabited by persons suffering from contagious 
maladies, which have lately been conducted by Dr. Giaxa at the 
Hygienic Institute of the University of Pisa, are of especial public 
interest just now. It was desired to establish what influence 
whitewash or limewash might have on the microbes of tuberculosis, 
typhoid, carbuncle, and other diseases. The experiments were 
conducted in a mode analogous to the real situation. Portions of 
walls were smeared with substances adapted to the development 
of the microbes, were then infected, and afterwards covered with 
a coatof whitewash. Twenty-four hours afterwards these portions 
—from which all external agents had been carefully excluded— 
were examined. It was found that the bacillus of tuberculosis, 
carbuncle, and some other diseases resisted even renewed applica- 
tions of whitewash, but that the cholera and typhoid microbes 
were destroyed by one application. 


Durine the year ending May 10th, 1890, the average 
daily number of chronometers and deck watches being regularly 
rated at Greenwich was 209, the number received was 663, the num- 
ber issued was 703, and the number sent for repair was 368. The 
annual trial of chronometers—which lasts twenty-nine weeks— 
was rather more searching than that of last year, as the range of 
temperature to which the instruments were subjected was nearly 
continuous from 42deg. to 99 deg. The mean temperature of the 
room ranged from 50 deg. to 67 deg., and in the oven the chrono- 
meters were tested at mean temperatures of 75 deg., 85 deg., and 
90 deg. to 965 deg. Notwithstanding this increase of severity, the 
chronometers were found to compare well with those tested in 
former years, and the performance of the first on the list—as 
inferred from the trial number—has never been surpassed, and 
only once equalled--in 1882. The average “trial number” of the 
first six chronometers was 18°9, which compares favourably with 
the corresponding value in former years. 


Dr. J. Hann communicated to the Academy of Sciences 
at Vienna, on April 17th, a memoir on the high air-pressure of 
November 12—24, 1889, in Central Europe, together with remarks 
upon high-pressure areas generally. As this anti-cyclone lay nearly 
the whole time over the Alpine district, observations could be made 
at various stations up to a height of above 10,000ft. Dr. Hann 
found (1) that the high-pressure extended to more than 3 kiloms. 
above sea-level; (2) that at this altitude the relative warmth was 
as great as at a height of 1 kilom., while the usual depression of 
temperature of winter anti-cyclones was limited to a few hundred 
feet above the earth; (3) that great dryness prevailed in the higher 
strata of theair. The author finds in these results a cogent reason 
for concluding that in barometrical maxima the air has a descending 
motion, and that the conditions of pressure are not explained by 
conditions of temperature, but are a consequence of the movement 
of theair. The temperature conditions are dependent upon the move- 
ments of the anti-cyclones, in the same way as the dryness of the 
air, and the clearness of the sky. In another section of the paper 
he investigates the vertical distribution of temperature in a baro- 
metrical minimum. During one instance, on October 9—10, 1889, 
he found that the temperature on the summit of the Sonnblick was 
lower than during the barometrical maximum above guoted. Until 
the establishment of mountain stations, the temperature was 
assumed to be one of the chief causes of the form of motion of 
cyclones and anti-cyclones, but future inquiries must take into 
account that up to at least 4 kiloms. or 5 kiloms. the temperature 
of the centre of an anti-cyclone may be, and, .Vature says, probably 
always is, higher than in the centre of a cyclone. 


Art the meeting of the Royal Society on the 5th ult. a 
ee was read on ‘‘ Observations on Pure Ice, Part II.,” by Mr. 
omas Andrews, F.R.S., M. Inst. C.E. The experiments con- 
tained in the paper form a continuation of a previous research by 
the author. e experiments were made to investigate the rela- 
tive plasticity of pure ice at various temperatures ranging down 
to — 35 deg. Fah., and also of pond ice. The arrangements of 
apparatus used in determining the plasticity of pure and pond ice 
are illustrated in detail in the paper. The ice for the pure ice 
experiments was frozen from distilled water; the coolest freezing 
mixture used, consisting of three parts by weight of crystallised 
calcium chloride and two parts ¥" weight of snow, yielded a 
constant temperature of —35 deg. Fah.; other freezing mixtures 
were used for the ~~ erg above this. The cylinders of pure 
ice employed were 2ft. lhin. long and 2ft. l4in. diameter, and 
weighed 470lb. The plasticity was ascertained by measuring the 
relative penetration, during equal periods of time, of polished 
steel rods into the ice, care being taken to avoid errors from con- 
ductivity. A large number of experiments was also made on the 
plasticity of natural lake or pond ice. In the majority of instances 
it was found that if the plasticity of the ice at —35 deg. Fah. be 
called 1, at 0 deg. Fah. it would be about twice as much, and at 
28 deg. Fah. the plasticity would be about four times as great as 
at 0 deg. Fah., or eight times as much as at -35 deg. Fah. The 
comparatively great contractibility in ice observed at considerably 
reduced temperatures—see the author’s former paper ‘‘ On Obser- 
vations on Pure Ice and Snow,” Royal Soc. “ Proc.,” No. 245, 
page 544—may probably account for the great reduction in its 
plastic properties at low temperatures. This is in accord with the 
ractical cessation of motion in glaciers during the cold of winter. 
t was also noticed in course of the research that the plasticity of 
the naturally frozen pond ice was manifestly greater than that of 
the tn | pure ice ; the comparative difference in the behaviour 
of the pond ice was doubtless owing to a portion of the saline 
constituents of the water interspersing during congelation between 
the faces of the individual crystals of ice, thereby tending to 
reduce the cohesion of the mass as a whole, and increasing its 
plasticity , 





MISCELLANEA. 


In order to prevent a further rise in the price of coal 
in Switzerland, the Federal Council has decided to support the 
efforts being made to work the coal mines, which are numerous in 
that country. 


Owi1ne to the inability of the Prince of Wales to 
attend the opening ceremony of the International Exhibition of 
Mining and Metallurgy at the Crystal Palace on the 17th inst., the 
show will be declared open by the Duke of Fife. 


Ar a meeting of the College Committee of Manage. 
ment, held at Nottingham, on Tuesday evening, July 1st, Mr. 
William Robinson, M.E., Senior Demonstrator of Electrical Engi- 
neering and Applied Physics at the City and Guilds of London 
Technical College, Finsbury, was unanimously elected Professor 
of Engineering at the University College, Nottingham. 


In the excavations for the Tiber embankment works 
there has been found, near the site of the lately demolished Apollo 
Theatre, a large area composed of masses of tufa, with portions of 
columns and architectural fragments, leading to the belief that a 
temple of some importance occupied the spot. From the river 
itself a silver plate has been fished up, upon which is engraved a 
relation of Hebrew ritual. It is broken and incomplete. 


ENGLISH steam fire engine makers continue to main. 
tain their supremacy, whatever American and continental manu- 
facturers may be doing. Messrs. Merryweather and Sons, of 
London, have recently constructed double-cylinder engines of the 
“Greenwich” type for the towns of Nottingham, the Hague 
(Holland), Victoria (British Columbia), Mackie (Queensland), Cal- 
cutta ; and are also constructing engines for Pontefract, Eastbourne, 
three for mills in Russia, Rio de Janeiro, and San Paulo (Brazil). 


Tue hopper dredger Ayame, constructed by Messrs. 
William Simons and Co., Renfrew, left Greenock on the 2nd inst. 
for Yokohama, This vessel has been supplied to the Japanese 
Government in connection with extensive harbour improvements 
at that port, and is of the same type as the St. Patrick, recently 
supplied to the British Government. The engines are triple ex- 
pansion, and on the measured distance at Gareloch—when the 
vessel was fully loaded—a inean speed of nearly one and a-half 
knots in excess of the contract was obtained, six runs being taken 
with and against tide. 


A PAMPHLET on colour blindness and defective eye- 
sight in officers and sailors of the mercantile marine has been 
sublished by Mr. Thomas H. Bickerton, oculist to the Liverpool 
Royal Infirmary. It isa very severe and condemnatory criticism 
of the Board of Trade tests, and if all it states is true the Board of 
Trade work on this subject is even more inefficient than it is in 
some of the other technical matters concerning which it has duties, 
but concerning which it can only be said that the interests con- 
cerned do manage to flourish in spite of it. If many men at sea 
are really colour blind regarding signal lights, the Board is not 
overdoing but is neglecting the work for which it is paid. 


AT a recent meeting of the Inventor's Institute a paper 
was read on road making by Mr. D. Nicoll, Assoc. Inst. C.E, He 
proposed the use of blocks of granite Sin. by 3in., wrapped, except 
on the upper surface, with waste fibre and an elastic bituminous 
compound, and the whole brought together in a homogeneous con- 
dition while resting on a continuous yp formed of the same 
substance. This continuous pad or slab is taken to the ground 
and unrolled over the usual surface of concrete, the blocks are 
then placed diagonally and forced together. It is said that a 
horseshoe finds a ready hold for a Agr od or starting a vehicle, and 
that the noise is much less than with the ordinary slippery granite 
pavement. 


A TELEGRAM from Panama, dated the 4th inst., posi- 
tively contradicts the report of the collapse of the mission of M. b. 
Wyse, the representative of the Panama Canal Company, appointed 
to arrange with the Columbian Government for the extension of 
the concession so as to allow of the completion of the canal. The 
Panama Star and Herald states that the first reliable mail advices 
from Bogota report that M. Wyse’s interview with President 
Nunez was of a cordial character and promised well. This is de- 
clared to be confirmed by semi-official statements and correspon- 
dence, which indicate that the Columbian Government is favour- 
ably disposed towards the canal, and will place no obstacles in the 
way of arriving at an equitable arrangement. 


“Tr,” says the Paris correspondent of the Standard 
‘““we are to credit the Pair, a French scientist has made a 
discovery which is likely to revolutionise the art of war. M. Paul 
Giffard has found out a liquid gas, which he calls la nouvelle balistique 
A gaz liquéné, which mabe used to propel bullets, cannon shot, or 
shell. The Chamber of Commerce of St. Etienne has been so 
impressed by the value of the discovery that it has conferred upon 
him a gold medal, and a more substantial reward of 10,000f. 
A small steel receptacle is placed under the barrel of the rifle 
containing 300 drops of this liquid gas, At each pull of the 
trigger one drop falls into the breech of the barrel behind the 
bullet, and contact with the og ey air causes it to volatilise 
instantaneously, and to drive the bullet before it with equal or 
greater velocity than ne. No sound or smoke is pro- 
duced.” Probably liquefied carbonic acid; but if one drop drives 
a bullet, what may the 300 drops do in the steel receptacle if it gets 
a chance ? 


Dors Mr. W. Traill, of the Marine Department of the 
Board of Trade dictate the ‘‘ observations of the Engineer 
Surveyor-in-chief,” which are appended to the reports of the 
engineer inspectors, to the office boy, and for the office boy’s 
information? If not, for what or for whom are these very sage 
observations made? In May last a pipe of a steam oven in the 
Edinburgh Exhibition burst. An inspector reported upon it. Mr. 
Traill added his observations. Some of them contain so much 
novelty, as well as wisdom, that it seems a pity they should be lost 
in the oblivion of the ordinary departmental report. He says :— 
‘* Where the material or welds are bad, an explosion might occur 
wher the steam pressure is comparatively low, because tho 
resistance of tubes would also be low; and where the material and 
welds are sound, an explosion might occur if the heat imparted to 
the water happened to be greater than that given off by the tubes, 
because the pressure of the steam would under such circumstances 
gradually increase until it overcame the resistance of the tube. 
These explosions are, however, not very disastrous, owing to the 
quantity of water in the tubes being small.” 


A Boarp or TRADE report has been issued concerning 
what is called ‘‘explosion of the boiler of an agricultural engine,” 
at Great Hallingbury, Essex, in March last. A perusal of the 
reportshows that the ‘‘explosion” was confined to the blowing out of 
the fusible plug. The boiler is that of a traction engine made b 
Messrs. C. Burrell and Sons, Thetford, in 1886. It is of steel, wit 
a Lowmoor fire-box, and it had been worked about a month with- 
out a gauge glass, and it was probably during that time that the 
fire-box crown had been so heated that it bulged down about an 
inch between every bridge stay nut. The plate was so stretched 
that the ixfusible plug was blown out and scattered ashes and 
flame, which set fire to a wheat rick and a thresher. The 
of Trade inspector reports that ‘if the boiler had been made of 
inferior quality of steel, or if the workmanship by which it was put 
together had not been of a satisfactory character, the consequences 
would probably have been serious.” It was a bulged top to a 
Lowmoor box that let the plug out. Mr. Thomas W. Traill makes 
a remark on the subject worthy of reproduction. He says: ‘‘Such 
plugs should be so fitted that the fusible part may melt before the 
plate gets overheated.” What a curious thing to expect of a 
fusible plug. P 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Puene was a large attendance on ’Change at Birmingham on Thurs- 
day, buyers and sellers sw. present from London, Middlesbrough, 
Barrow, Sheffield, Live , South Wales, and other parts. e 
course prices would take was pretty well known beforehand, 
because the marked bar makers had taken time by the forelock, 
and without keeping everybody in suspense, as is too often the case 
on these occasions, they had, a week previously, announced 
a reduction of £1 per ton, thus bringing down marked bars from 
£910s. to £8 10s, This, however, was by no means taken as the 
tone of the whole market. It was understood to be only a step 
which had been anticipated for some considerable time past. 
Marked bars have for many months been kept at £9 10s., whilst 
other sorts have been falling, and it has at last become necessary 
to bridge over the gulf between best and common qualities. The 
new price of marked bars is the same as the figure quoted when 
the year opened. 

The Earl of Dudley quoted his L.W.R.O. brand £9 2s, 6d., and 
Messrs. William Barrows and Sons, of the Bloomfield Ironworks, 
Tipton, have come level with the general £8 10s. standard by a 
reduction of only 10s, per ton; they having been previously 10s, 
above the market. 

Common bars were quoted £6 12s, 6d., or a drop of about 17s. 6d. 
on the quarter; and as much as two guineas on the opening of this 


year, 

. Hoop makers reported a fair amount of business, and quoted 
£710s. This price is a reduction of £1 upon last quarter day, 
and of £1 15s, upon the January quarterly meetings. 

A good demand was reported for gas strip at £7 2s. 6d., and 
sellers were firm at this figure, Tube strip was quoted £7 5s.—a 
reduction of £1 on the quarter. 

A slightly better demand was reported 5 A the galvanised iron 
makers. The price asked for doubles in bundles at Liverpool 
varied from £11 17s. 6d. to £12. Compared with the opening of 
the year, this was a reduction of no less than £4, and it was also 
less by about £1 than last quarter day. The poor foreign demand 
which has lately been experienced is mainly the cause of the exist- 
ing quietude in this branch, 

e galvanised iron industry being in this condition, it is not 
remarkable that the black sheet trade should be rather ‘slack of 
work, The Sheet Makers’ Association have not as yet decided 
upon any new official quotation since the last one was withdrawn, 
and it is understood that no such step will be taken until the end 
of this month. Current quotations are about £7 17s. 6d. for 
singles, which although lower than last quarterly meeting by 
57s. 6d., and lower than the opening of the year by 47s. 6d., is yet 
2s, 6d. higher than the price quoted at this time last year. 

The steel makers reported themselves well engaged upon engi- 
neering sections, but at irregular prices. The a Iron and 
Steel Company quoted as follows, delivered Staffordshire :— 
Bessemer tin-bars, £5 15s.; Siemens tin-bars, £6 2s, 6d.; Bessemer 
blooms, £5 7s, 6d.; and Siemens blooms, £5 15s. 

In the pig iron trade, sellers were rather firmer than they have 
lately been, though prices, of course, showed a considerable drop 
upon the boom values of the opening of the year. Thus North- 
ampton sorts, which were on Thursday quoted 47s, 6d., were 
lower than in January by 30s.; and Staffordshire cinder sorts, 
which were quoted 40s., were as much as 27s, 6d. down on the 
January meeting. Part mines were quoted 45s., or from 12s. 6d. 
to 15s. down on the quarter. Tredegar hematites were quoted 
67s. 6d. delivered Staffordshire for best quality, and 10s. lower for 
second sorts, 

Taken as a whole, ‘Change was a fairly satisfactory one. It is 
true, it presented a marked contrast to the January quarterly 
meeting with which the year opened, and things were also weaker 
than in April last. But still, this was only to be expected, con- 
sidering the boom that was in progress at the beginning of the 
year and the reaction which has since set in. This reaction has 
gone so far that it has carried us back even lower than the minimum 
rices of last summer from which the upward movement began. 
There seems, therefore, reason to believe that at last we have 
grounded, With the recent disastrous effects of rash speculation 
and undue bulling ‘of the market fresh in their memories, the 
members of the steel and iron trades are scarcely likely to repeat 
the errors which cl ised busi a few months back. Atany 
rate, it a to be the general opinion on 'Change in Birming- 
ham on Thursday that the improvement which it seems likely 
will shortly set in, will quietly go on during the summer and 
autumn, and so bring business gradually back into a steadier 
and more healthy condition. 

_ It is understood that the Chatterly Iron Company, whose exten- 
sive collieries and ironworks in North Staffordshire have been 
carried on for the last six years by an official liquidator, has sold 
the whole of its property and business as a going concern. There 
is reason to believe that the creditors will be paid in full with 
interest from the date of the liquidation, while the purchase money 
should leave a substantial sum to be divided among the share- 
holders. An application is about to be made to Mr. Justice Chitty 
for confirmation of the sale. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—There has been a slight falling-off in the improve- 
ment which I have been able to report during the last week or so 
in the iron trade of this district. Just prior to the quarterly 
meetings there is usually a holding back on the part of buyers, and 
this to some extent may t for the 1 d weight of business 
which has been coming forward ; but the real source of weakness is 
the continued absence of improvement in the finished iron trade, 
and the depressing effect of the collapse in the shipbuilding indus- 
try. The tone, however, is still hopeful, and although makers 
have not been able to establish the slight advances which in some 
instances they put upon pig iron, there has been no material giving 
“the Manchester Iron E hang 
@ Manchester Iron Exc e on Tuesday was but moderatel 
attended, and business generally was only ~ fag In the pi a4 
trade, inquiries coming upon the market are still chiefly for 
foundr: qualities, and these are fairly maintaining their price, 
forge descriptions continuing only in very limited request, and for 
these prices remain low, quotations for most brands in which busi- 
hess is done here being 2s, per ton below those ruling for foundry 
qualities. Lancashire makers quote about 49s. roy less 24, 
for forge and foundry, delivered equal to Manchester; but it is 
only on occasional small sales to regular customers for special 
requirements that they are able to get these figures. The best 
foundry brands of Derbyshire are quoted at about 50s. to 5ls., 
less 24, delivered here; but no business of any weight is being 
done with consumers in this district. Lincolnshire, which remains 
by far the cheapest iron in this market, is still obtainable at low 
figures ; forge qualities in some instances can be bought at 44s. 6d. 
to 45s., and foundry iron 46s. to 46s, 6d., less 24, delivered equal 
to Manchester, although quite 1s. per ton above these figures is 
quoted by some of the makers. Outside brands are rather easier, 
eve Henee Middlesbrough averaging 51s, 4d., with Eglinton 
to Mah ave ‘ceed at about 54s, 6d., net cash, delivered equal 
ut and bolt makers report only a very slow demand, and prices 
continue to ease down where new Lenesle has to be secured. ‘ 
_ In the manufactured iron trade, although merchants in some 
Instances report more business coming forward, makers do not 
ree to be in any better hcg and generally show an anxiety 
Secure specifications to keep works going, with tho result that 








for prompt delivery, prices are very irregular. For Lancashire and 
North Staffordshire bars £6 10s, per ton may be quoted as about 
an average figure, for delivery in the Manchester district ; but 
buyers with favourable specifications would have no difficulty in 
finding sellers at considerably below this figure. 

The steel trade remains without any improvement whatever; and, 
so far as manufactured material is concerned, the tendency of 
prices is still in a downward direction. For hematites there is only 
a very limited inquiry, with quotations nominally remaining at 
62s, 6d. to 63s. 6d., less 24, for good foundry qualities, delivered in 
the Manchester district; but there is really nothing doing to 
actually test prices. The best qualities of steel boiler plates are 
not now quoted by makers at more than £8 per ton, delivered to 
consumers in this immediate neighbourhood ; and, even at this low 
— there is still underselling, with very little business being 

one. 

The metal market remains quiet, buyers showing no disposition 
to ses out orders for manufactured goods at the recent advance. 
Makers, however, being well engaged with orders in hand, remain 
firm at their full list rates. 

The engineering trades still, in most branches, are fairly well 
employed, and the report of the Steam Engine Makers’ Society 
issued this month is again very satisfactory as regards the returns 
of employment, the number of out-of-work members showing a 
slight decrease, and being not more than 4 per cent. of the total 
membership. The returns as to the state of trade are, with the 
exception of a falling-off in shipbuilding centres, still encouraging ; 
stationary engine builders, machine tool makers, locomotive 
builders being returned as fully employed. With regard to wages 
questions there is nothing of importance going on, except a dispute 
in the Rochdale district, where the rates being lower than in the 
surrounding towns, the men are seeking an advance to bring them 
up to something like the general average. 

An exceptionally powerful press for baling cotton, silk, or other 

material has just been constructed oo Fawcett, Preston, 
and Co., of Liverpool, for China. is press, which is termed 
Watson's patent four-cylinder cyclone press, is capable of exerting 
a pressure of 2} tons per square inch, or a total pressure of 1570 
tons. ‘The special feature of the press, however, is its arrange- 
ment of revolving boxes, which enables four different operations 
to be going on simultaneously, and thus to secure a largely 
increased output. The press is fitted with two upper rams 
of large diameter and very short stroke, and two lower 
rams of small diameter with very long stroke. On one of 
the main columns a revolver is fitted, having three chambers, 
and this revolves over the long stroke or bottom rams to a 
position over the short stroke or top rams. The outer or long 
column carries a pair of deep boxes, upon which they revolve from 
the filling position to that over the long stroke rams. This parti- 
cular design of the revolver and the arrangement by which it 
revolves in conjunction with revolving deep boxes enables four bales 
to be under treatment simultaneously. In working the press, No. I 
chamber of the revolver is receiving the final pressure from the 
upper rams; the second bale, which has been pressed up in the 
No, 2 chamber of the revolver, and moved out from its position 
above the lower rams, is receiving its preliminary pressing ; a third 
bale which has been filled into one of the deep revolving boxes is 
moved round in this box over the lower rams and under the princi- 
pal chamber of the revolver ready to receive the preliminary 
pressing from the lower rams, whilst at the same time material for 
a fourth bale is being filled into the second deep revolving box. 
This particular design of the revolver and the arrangement by which 
it revolves in conjunction with the revolving deep box, is, as I 
have stated a special feature, but it has a further advantage that 
at the same time the bales are hooped in the most approved 
manner for protection against fire, and the full strength of the 
hoop is retained undiminished. The Watson press is the first 
mechanical appliance of this description ever made with deep 
boxes revolving in conjunction with a revolver, and it is also the 
first manufactured in which the bale can be hooped before it is 
under the pressure of the finishing rams, and it is to this arrange- 
ment the great speed of the press is due. A firm which has 
recently erected one of these presses in India has written to the 
effect that within three months of its being set to work it had 
reached a turn-out of 629 bales in eleven hours and a quarter, 
whilst it had often been worked at a speed of 624 bales per hour, 
the bales being of the ordinary Indian type, weighing 400 lb. 
each. 
The Committee of the Manchester Coal Exchange have had 
under consideration the proposed railway specifications for colliery 
wagons, and a very strong feeling having been expressed by the 
members of the Exchange with regard to the arbitrary manner 
with which the railway companies are seeking to enforce the new 
wagon specification, and with the manner in which they are dealing 
with the question of wagon repairs, the committee have placed 
themselves in communication with the South Lancashire Coal- 
owners’ Association with a view of co-operating in any steps that 
may be taken to secure a satisfactory solution of the question. 

In the coal trade there is still only a quiet demand generally, but 
the market is maintaining a very s y tone for the time of the 
year, and the only indication of weakness is in engine fuel, which is 
more plentiful owing to supplies of slack coming in from outside 
districts at very low figures. Pits generally are working about four 
to five days a week, and there is no large quantity of stock accumu- 
lating. At or ® mouth best coals average lls. per ton; second 
qualities, 9s, 6d. to 10s.; common coals, 8s, to 8s, 6d.; burgy, 
7s. 6d. to 7s. 9d.: best slack, 7s, to 7s. 3d.; and ordinary descrip- 
tions, 6s, 6d. per ton. 

The shipping trade remains dull, with ordinary descriptions 
of steam coal readily obtainable at about 9s. 6d. per ton delivered 
at the ports on the Mersey. 

Barrow.—There seems to be a smaller business doing in hematite 
pig iron this week. The demand from home and foreign sources 
is comparatively quiet, and all the trade that is being done is on 
consumptive account pure and simple. The make of pig iron is 
— than the consumption of the moment seems to warrant. 
Stocks are certainly being reduced, but this is on account of the 
fact that prices of warrants are lower than makers’ prices; but 
inasmuch as warrants are at 51s, 6d. and makers are asking 
52s. 6d., there is only a difference of 1s, & ton, and in cases 
where buyers are anxious to get particular brands, this difference 
in price is no obstacle to trade. The trade doing in Bessemer 
qualities of pig iron is not so large as it has been, because the 
requirements of makers of steel are smaller. The Barrow Steel 
Company has blown out two furnaces, whilst the Moss Bay Com- 
Hees and the Cleator Company have each put a furnace into 

last, still leaving forty-six blowing; but the Moss Bay Company 
intends to put in two additional furnaces, with a view of furnishing 
itself with the iron it requires for its own steel works. The 
business doing in ordinary qualities of iron is very small, and 
buyers show considerable reluctance in entering into purchases 
which would cover more than immediate requirements. 

Stocks of hematite warrants have been reduced during the week 
to the extent of 5123 tons, which brings the decrease from the 
aes of the year to 96,367 tons, and leaving 284,177 tons 
still held. 

The steel trade is fairly well employed, althéugh the demand is 
not of a large character. The tin-plate bar trade is better 
employed, and large outputs are being made. Steel rails have 

one up in price, and are now quoted at £5 to £5 5s. per ton for 

eavy sections, £6 for light sections, and £7 to £7 10s. for colliery 
rails, Plates are quoted at £6 15s., and angles at £6 5s. per ton. 
There is not a large.trade doing in steel shipbuilding material, but 
a are plentiful. The trade doing in blooms, slabs, and 
billets is small. 

Shipbuilders and engineers report no new orders. The yards 
are busily employed, builders are on the look out for new contracts, 
of which there are several offering. 

Iron ore is quiet at 9s. to 10s. 6d. per ton for ordinary qualities, 
net, at mines. Spanish ore is still imported, 





Coal and coke is easier. East coast coke is quoted at 19s. 6d. to 
21s. per ton, delivered here, 

The shipments of pig iron and steel during the week have been 
26,565 tons, inst 19,068 tons for the same week of last —— 
increase of 7497 tons. Up to date the amount exported has been 
548,981 tons, compared with 558,936 tons up to the same date of 
last year ; a decrease on the present year of 9955 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


HOUSEHOLDERS are beginning their winter stocking very early 
this season. Asa rule August is the favourite month for laying in 
supplies, and sometimes it is delayed until September, in anticipa- 
tion of the first winter advance in October. This year the condi- 
tions are somewhat different. The last of the advances to the 
colliers has to be made on the first making-up day in August, and 
it is anticipated that this will be met by a rise in prices. There is 
even talk of a second advance in September or October. A good 
deal will depend upon the weather. If September is an open 
month, house coal will not be raised, but there will no doubt be an 
effort made to increase prices at the ordinary time—October— 
in addition to the advance suggested for August. Messrs. Newton, 
Chambers, and Co,, the Thorncliffe Collieries, who have a very large 
metropolitan business, are now quoting at Sheffield the same rates as 
they have been charging all the year, viz.: best Silkstone, 17s. 6d. 
_ ton; thin seam, 15s. 10d.; brazels, 14s, 7d.; Silkstone nuts, 

4s. 7d.; Silkstone brights, 14s, 2d.; Tankersley house coal, 
12s, 11d.; screened softs, 10s. 10d.; gas coke, 13s. 4d.; steel coke, 
which was at 27s. and foundry coke at 30s., are now much easier, 
and contracts have been made at much lower figures. 

The leading railway and gas companies have completed their 
contracts for supplies. The North-Eastern Railway Company are 
now paying 11s. per ton, which will be their figure to the end of 

mber. It was anticipated that coal would not be under that 
figure, but the coalowners have generally taken 10s. 6d. per ton. 
The Midland have contracted for the twelve months at 10s. 6d.; 
Manchester, Sheffield, and Lincolnshire have arranged for sup- 
plies at the same price for six months. The Great Northern— 
whose contracts do not expire until September—and Hull and 
Barnsley will no doubt have to pay at the same rate. Two years 
ago locomotive coal for railway purposes was fetching only 6s. per 
ton ; last year it rose to 8s, 6d. per ton, and now itis 10s. 6d. Gas- 
coal has been taken at various rates, according to quality. 
Rotherham Corporation pay from lls. 6d. to 12s. 7d., the top price - 
having been made by Thorncliffe Silkstone. Rotherham has to 
pay rather more than other gas producers for their fuel, supplies 
having to be delivered by cart. The Sheffield Gas Company, who 
require a large tonnage, have practically settled their contracts. 
Although the exact price has not transpired, it is known to be 
rather less than eliaen. Of the quantity required Messrs. 
John Brown and Co. will supply about 20,000 tons. It is stated 
that one-ninth of all the coal raised is carbonised or otherwise used 
for gas-making purposes, 

The extensions at the Orgreave pit of the Rother Vale Collieries 
Company are being rapidly pushed forward. A few days’ labour 
will bring the downcast shaft to the Silkstone bed, which has 
already been proved of good quality. The Rother Vale Company 
has hitherto produced Barnsley coal only. It is expected that 
the extensions will enable it to compete for house and gas coal. 
The Barnsley thick coal is in good request for the Eastern and 
Midland counties. The Hull and Grimsby trade is also good. 

There is a decided improvement in the demand for Bessemer 
steel. Billets and slabs are quoted at £6 5s. for large quantities, 
and 5s, more for small lots, As the cost of iron is steadily 
increasing, and coal, coke, and wages are not likely to be lower, 
there is every prospect of these quotations being maintained. This 
confidence is causing orders to be pretty freely placed. Some good 
lines have recently been received from Canada and India. 

Although there is a decided falling off in the American demand 
for crucible steel, looking at the trade for the six months, there 
was an improvement in June. This, however, was entirely 
exceptional, being caused by the fear of the new McKinley 
tariff coming into operation. The value sent to the States last 
month was £25,708, against £20,172 for June of 1889; for the six 
months the value was £163,408, as compared with £180,681 for the 
six months of last year. In the opening half of 1888, the United 
States took steel to the value of £280,385. This is £124,977 more 
than we have sent for the six months which expired last June. To 
counterbalance the ‘“‘drop” in the American market, there has 
been a considerable improvement in other directions; the value 
for the half-year being £971,915, which is £203,222 in excess of 
the business done for the corresponding period of last year. To 
Germany there has been sent a value of £179,190, as compared 
with £65,029 in the six months ending June, 1889. It is under- 
stood that a large portion of this increase has gone to make the 
rifle barrels for the re-arming of continental armies, the German 
and Austrian factories having obtained most of that work. 

There has been a small ‘‘ boom” from America in hardware and 
cutlery during June, and it is still continued. The cause is the 
American tariff proposals, which have led merchants to order 
freely and stipulate for immediate deliveries. During June, the 
value sent to the States was £49,596, against £33,835 for the 
corresponding month of last year. For the six months the value 
has been £211,803, which is £3000 better than for the first six 
months of 1889, Australasia has been our leading market, with 
a total of £236,011. That is £53,000 less than for the first six 
months of 1889, which showed a ‘‘ drop” of £8000 on the previous 
half-year. 

From inquiries made at our leading works to-day—Wednesday 
—I find that the buoyant tone noted last week still con- 
tinues. During the last three months affairs have been 
decidedly better than during the previous three months. 
Although there are no special items in the way of orders, a large 
body of small orders have come tohand. The Great Northern, 
and Manchester, Sheffield, and Lincolnshire Companies 
have not yet let the contracts for the additions to their rollin 
stock, upon which they decided some time ago. It is Guetak 
that this work will be placed within the next few days. Ship- 
building orders, received last year, are still being completed, and 
a few new ones are beginning to come in. ere is no cessation in 
the call for marine work, mainly for the Admiralty. Tires and 
axles remain at £10 10s. per ton at the works. Orders having 
been liberated from various parts of the world, are causing 
demand for iron. From January 8th, the date of the 
quarterly meeting when the collapse commenced, until a few 
weeks ago, there was literally no inquiry for pig iron, and the iron- 
masters could not offer any, as that would have been accepted as a 
sign of weakness. A considerable business has been done in 
the foundry pig iron trade during the past few weeks, and prices 
have improved during that time by 3s. to 4s. per ton. Forge iron 
is now 40s. per ton, and foundry iron 42s, 6d., both at Sheffield. 
Another favourable feature is that the Scotch market has improved 
2s, per ton all round on the month. Hematite is now making 60s. 
to 62s, per ton at Sheffield. 








THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

THE meeting of the Cleveland iron trade held in Middlesbrough 
Exchange on Tuesday last, being the quarterly meeting, was well 
attended. But the tone was somewhat disappointing. The de- 
mand for iron, which had been on the increase for the last three or 
four weeks, seems once more to have diminished, and buyers have 
again become few and wary. Sellers’ price for No. 3 g.m.b. isnow 
42s, 6d. per ton, and that of buyers 3d. less. At the latter figure 


some transactions took place. Forge iron may be had for 41s., and 
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hematite for 54s. One circumstance, which has tended to depress 
the market, is that the shipments of pig iron between the Ist and 
7th insts. inclusive, scarcely ete 11,000 tons. This is only 
about half what they were in the corresponding pertion of last 
month. Continental inquiry has fallen off considerably, in sym- 
pathy, no doubt, with the dulness at home. 

The manufactured iron trade is very quiet, and some of the 
works are unable to make full time. The steel works are in a 
similar position. Prices on Tuesday were as follows, viz., iron 
omy ship quality, £5 7s. 6d. per ton, and angles the same; 
vars, £5 1ds.; steel ship plates, £6 7s. 6d.; and angle, £6 2s. 6d.; 
rails of heavy section, £5—all free on trucks at maker's works, less 
24 per cent. discount. 

Messrs. Bell Brothers have invited the members of the Cleveland 
Institution of Engineers to visit their Lumpsey iron mine on Mon- 
day, the 2lst inst. They will there show them rock boring by 
hydraulic power—the invention of Mr. A. L. Steavenson, of Durham 
—also boring by power produced by the Priestman petroleum 
engine. Also certain recent improvements in underground haulage 
and in mine ventilation. The members will afterwards dine 
together at Saltburn, and then visit the pleasure gardens, which 
will be illuminated that night. 

The associated shipbuilders of the Tyne, Wear, Tees, and Hartle- 
pool have come to the conclusion that the time has arrived when a 
reduction of the wages of their workmen is and possibl 
Consequently at a meeting held at Newcastle on the 8th inst. it 
was decided to give notice to the men’s representatives to prepare 
for lower rates. The amount of the contemplated reduction is not 
yet known. 

It appears that Great Britain is not the only country which is 
troubled by strikes at the present moment. In Denmark the sea- 
men are all out for higher wages. e men’s operations are 
directed by the Committee of the Copenhagen Seamen’s Union, 
and the secretary of that body is at present at Newcastle 
endeavouring to enlist the sympathy of the British sailors and 
firemen. He wants them to refuse to go on board any Danish 
vessel the owners of which are not willing to pay the increased 
rates. If he and the Northumbrians can understand each other's 
language they will no doubt soon arrive at a mutually satisfactory 
understanding. 

Among the exhibits at the quarterly meeting of the iron trade, 
held in the Middlesbrough Exchange on Tuesday last, was one by 
Mr. Robertson, of Birmingham, well known as the inventor of fric- 
tion gearing and many other ingeni ical appliances. 
His latest production is a rolling mill in which the friction of the 
roll necks is done away with, or rather, converted into rolling fric- 
tion. The pair of rolls are geared together by spur pinions outside 
the necks, and they are both encased in a frame, or pair of housings, 
having long horizontal slots in which the roll necks travel. When 
motive power is applied to one of the wobbler ends, both rolls 
travel, the necks rolling on the upper or lower face of the slots. 
By making these inclined or approachable together, by hydraulic 
power or otherwise, the requisite feed is obtained. Mr. Robertson 
thinks his mill suitable for plates of very large diameter. 














An 
opinion was expressed that it might also be utilised with advantage 
for cogging ingots. 

The high prices recently, and even now to a certain extent, 
prevalent in the coal trade have had a marked effect on the 
exports of fuel. This is especially noticeable as regards our 
customers at French ports. From a recent consular report it 
appears that the trade to a single port has diminished by 25,000 
tons per annum, a result due to a rise in prices exceeding 50 per 


cent. Meanwhile, the price of French coal at the pits has risen 
but slightly. Seeing their opportunity, the French railway com- 
panies have been reducing their railway rates for coal traffic, and 


are contemplating a still further reduction, in order, if possible, 
to get the trade into their own hands. Of course, nothing will 
enable the British coalowners to recover their lost ground except 
cheaper production, and that cannot be expected so long as they 
are giving advances of wages to their workmen and so enabling 
them to work shorter hours. 

The Tees Conservancy Commissioners have just sanctioned the 
construction of a new road and railway along the northern fore- 
shore of the river. Some disappointment has been expressed that 
the route chosen was not sufficiently far inland to admit of room 
for works between the line and the river. This would, however, 
have necessitated the consent of the riparian owners, and they, 
although consulted, have not shown any desire to change the 
route. The road and railway will be made at the sole cost of the 
Commissioners, they having sold adjoining land subject tothe condi- 
tion that access should be at once given. The total cost is expected 
not to exceed £6000. 

A curious accident occurred at the Eston Steel Works on the 
3rd inst. The roof of the large bay which contains the Bessemer 
converters and casting pots suddenly collapsed, five of the princi- 
pals, together with the purlins and covering, falling on to the floor 
below. About a score of men were at work there, and had to run 
for their lives. Unfortunately, four of them were caught by the 
falling débris, and were more or less seriously injured. At the 
time of the accident a thunderstorm was raging, and one of the 
foremen noticed a specially brilliant flash of lightning just before 
it occurred. Consequently, it is firmly believed in the locality that 
the roof was destroyed by lightning. Inasmuch, however, as the 
framework and columns were of iron throughout, it is difficult to 
see how the conditions requisite for destructive action could have 
been present. 

The Middlesbrough Corporation has just lost an impertant law- 
suit in the Divisional] Court. A certain builder desired to put upa 
house in a suburban road, out of line with the houses in a street of 
which the road was a continuation. The Corporation refused to sanc- 
tion the plans submitted on the above account. The builderappealed, 
anda mandamus was granted, compelling the Corporation tosanction 
the plans. The Lord Chief Justice said the case was clear on principle 
and on authority. The terrace in dispute was not yet a street 
within the meaning of the Act. The rule must therefore be made 
absolute. Mr. Justice Wills concurred. The rule was therefore 
made absolute with costs. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been much less activity in the Glasgow pig iron 
market this week. The prices of warrants have been irregular, 
and, so far as can be ascertained, there has been less inquiry for 
consumption and export. It is believed, however, that the state 
of the speculative account will assist to a material degree in main- 
taining prices. 

The shipments continue very good, those of the past week having 
been 10,302 tons as compared with 9886 in the corresponding week 
of last year. There was shipped to Italy 2135 tons; Germany, 
780; Canada, 577; United States, 525; Holland, 535; South 
America, 285; Spain and Portugal, 230; Australia, 190; Belgium, 
180; France, 150; Russia, 160; China and Japan, 115; other 
countries, 320. The coastwise shipments were 3942, against 3400 
in the same week of 1889. Since the beginning of the year up till 
the present date the total shipments of pig iron have n 
241,500 tons, being 30,000 more than in the corresponding period 
of last year. 

The prices of makers’ iron show comparatively little change 
since last week. Coltness, f.o.b. at Glasgow, per ton No. 1, is 
quoted at 62s., No. 3, 56s, 6d.; Gartsherrie, 60s. and 56s.; Lang- 
loan, 62s, and 56s. 6d.; Carnbroe, 47s. and 46s. 6d.; Summerlee, 
62s. and 56s. 6d.; Clyde, 61s. and 54s.; Calder, 62s. and 56s. 6d.; 
Govan, 47s. and 46s. 6d.; Glengarnock, at Ardrossan, 61s. and 55s. ; 
Dalmellington, 54s. and 53s.; Eglinton, 47s. 6d. and 47s.; Carron, 
at Grangemouth, 65s. and 55s. 6d.; Shotts, at Leith, 62s. and 56s. 6d. 

There has been some talk on Change this week of reducing the 
output of pig iron. It is felt that the cost of production is high in 





pois to the prices that can be obtained. A great pressure of 
emand in the coal export department has kept up prices of fuel 
to a greater extent than was anticipated, and the circumstances of 
the trade are altogether such as to render it inexpedient to produce 
iron for stock. The output is therefore likely to be kept as nearly 
as ible on an equality with the demand. 

e iron and steel fi hipped from Glasgow in 
the past week embraced locomotive engines of the value of £9200 
to Chili, and of £7200 to Valparaiso; machinery, £3600; steel 
goods, £7500 ; and general iron manufactures, £33,040 

Towards the close of last week there was a rather more hopeful 
feeling in the finished iron trade. The upward movement in the 
pig iron prices had induced some hesitating customers to close 
their orders. But there has been again quieter feeling within the 
the last two or three days. Some makers of iron are fairly 
well supplied with work, while others are in want of orders. The 
lowest grade of common bars is at £5 15s., second grade £6 10s., 
and the highest £6 15s., best bars being 10s. per ton higher. 
There is a decline of 5s. a ton in the price of hoops, which are now 
£7, but nail rods are unchanged at £7 5s. Makers of iron sheets 
report an improved inquiry, and they have been booking orders 
for five or six weeks forward, a thing which has not happened 
previously for a period of at least five months, The above prices 
are all subject to 5 per cent. discount. 

There is scarcely any improvement in the condition of the steel 
trade. The makers of ship-plates have in a number of instances a 
considerable amount of work on hand, but there is little or nothing 
offering for the future, and very low prices are being quoted. For ship- 
plates, £6 to £6 5s. is talked of as practicable by merchants, but 
makers generally repudiate these prices, and quote angles at £6 5s. ; 
ship-plates, £6 15s. to £7 ; and _boiler-plates, £7 5s. to £7 15s., all 
less 2 per cent. discount for delivery in Glasgow district. The 
makers of basic steel report that they have orders for blooms 
and billets for the United States, and they are alse meeting with a 
—_ business for the supply of steel to the tin-plate makers of 

ales. 

The coal trade has been very active throughout the week, all 
kinds of coals being in good demand at firm prices. The quota- 
tions, f.o.b. at Glasgow, are :—Main coal, 8s, ®d.; splint, 9s. 3d. to 
9s. 6d.; ell, 9s. 9d. to 10s.; steam, 10s. 9d. to 11s, 2d. 

The colliers are working very steadily in view of the annual 
holidays, which begin towards the close of next week. 





tured goods 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal trade of Monmouthshire and South Wales at present 
presents a double, and somewhat perplexing aspect. At port and 
on ‘Change things are dull. Time has seen a marked decline in 
tonnage, and this continues, and lower quotations have failed to 
improve the position. At the same time there is a good deal of 
activity in the coalfield, and new projects and openings are being 
entered upon with spirit. This would show that the opinion of 
the leading coalowners is that the decli is temp "ye 
That a decline has set in is certain. The ruling quotations on 
Cardiff Exchange this week have been 14s. 3d. to 14s. 6d. for best 
steam, but it is well known that sales are being carried out for less, 
The tendency of the market seems to be even for less than 14s., 
though coalowners are somewhat firm at resisting this. Seconds 
are selling for as low as 13s. Small steam is in abundance, and is 
selling at 7s. 6d., and weak at this. The falling off in price has 
extended to the house coal, and quotations for best are down to 
13s. 6d., and for seconds to 12s. Small is at 11s. 6d., about the 
only class of coal which maintains a high price. At Swansea the 
best anthracite is selling for 14s. to 14s. 9d.; steam, 13s, 9d.; 
seconds, 12s. 6d. 

Coalowners, in addition to the likelihood of falling prices, have 
also to face the opposition of the colliers in the question of small 
coal. The old arrangement was that small coal was not paid for, 
but a larger sum was given for the large coal. If small is to be 
paid for, then a reduction will have to be made in the price given 
for cutting large. The discussion at various meetings held on the 
colliers’ holiday, Monday, was earnest and uniform in result, 
namely, that payment must be made. I find by conferring with 
coalowners that the difficulty will most likely be amicably settled. 
They have no wish to do away with a sliding scale, but it is im- 
perative with this demand for payment of small that it must be 
adjusted. 

The outlook of the trade as shown by colliery operations is hope- 
ful 





The sinking for steam coal in the Caerphilly Valley, to which I 
have often referred, has at length been successful, and a seam 8ft. 
thick has been met with. Mr. Galloway, who has the direction, is 
yet uncertain whether the seam belongs to the Rhondda or Aber- 
dare series. If it had been 5ft. or 6ft. thick, this would have 
settled the question. Now there is a doubt whether or not they 
are in the lower coals. I hope the solution will be satisfactory. 

At Lianharran, on the South crop, Mr. D. Owen has struck the 
No. 3 Rhondda, and has a good area before him. South crop 
winnings, as a rule, are not good ones, and the great extent from 
Swansea to Llanharran reminds one of a battle-field in the number 
of the victims who have gone down: a London firm; Barrow; 
several Cardiff ones may be cited. It is hoped this winning will 
be exceptionally good. An increase of No. 3 Rhondda will be a 
national benefit. Mr. Owen will be well advised to strike inland 
for hard coal. 

In addition to these successes | have also notes from the Rhymney 
Valley, where the Rhymney Iron Company are — two new 

its; and the owners of collieries at was and Gelligaer, the 

essrs. Cartwright are also sinking for the Mynyddyslwyn. At 
Hirwain new sinking is going on, and various projects are on foot 
which I shall note again. 

The surplus plant and machinery of Glannant Colliery is to be 
dispersed next week. 

e Antonia Bilbao Company, iron ore, has been floated ; capital, 
£40,000, in £1 shares. Some of the leading Cardiff capitalists are 
interested in the scheme. 

The iron and steel] trades wear a healthier Jook, and if coal and 
coke drop a little more, so much the better for steel. Iron rails— 
old—are being 2 ey from Ireland, new steel being cleared for 
Port Nolloth and Vera Cruz, and pig for St. Diego. In steel bar, 
ironmasters are generally busy. Sotations remain precisely the 
same as they were last week, as was to be ex on the eve of 
the Birmingham meeting. Many of the leading works of Wales 
will be represented there, I hear. 

Swansea import and export trades shows an improvement. Last 
week Cardiff coal total fell 20,000 tons below that of the previous 
week. Swansea tin-plate remains steady and encouraging, and 
there is less fear of the American tariff. Both American and 
Russian trade is good. Last week 55,000 boxes were shipped. 
Russia took 16,000 tons of plates last month, principally for the 
petroleum trade. Prices of all plates are the same as last week 
pending the Birmingham meeting. From Newport Messrs, Burton 
and Sons sent a large quantity of tin-plates last week to 
Bristol. : 

Though Cardiff steamers are being laid up, new ones are build- 
ing, and new companies forming. A fine steamer has just been 
turned out at South Shields for Messrs. Jonesand Thomas, of Cardiff. 
Engines on the triple expansion system, cylinders 23in., 37}in., 
and 614in. diameter, and 39in. stroke. 

Patent fuel is tolerably brisk, prices 14s. to 14s. 6d. Coke. 
18s. 6d. to 19s.; furnace, 20s. to 21s.; foundry pitwood at 18s, 6d. 

The half-year’s work at the ports shows well all round. 

Cardiff has dispatched 5,356,105 tons of coal ; Newport, 1,381,396 
tons ; and Swansea, 769,643 tons. In iron and steel, Newport has 
sent close upon, 75,000 tohs ; Cardiff, 34,762 tons; and Swansea, 
4008 tons. In patent fuel Swansea has taken the lead with 185,947 





tons ; Cardiff, 107,643 tons; and i 23,644 tons. In coke, 
Cardiff has sent away 47,000 tons ; Newport nearly 6000; and 
Swansea 965 tons, 

Compared with May, Inote that though these totals are large 
re satisfactory, there is still a falling off in coal, iron, and patent 

uel, 

It is understood in Cardiff that the Marquis of Bute or the Bute 
Company will te the Taff Vale Railway for lowering its 
rates. 

Representatives of the Admiralty are in Cardiff this week, 
securing cargoes. Messrs Brown and Adams—Plymouth Colliery 
representatives—are amongst the successful. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

ANOTHER week of dulness in the iron trade has to be reported. 
To the ty han eal of many, who are accustomed to watch the 
state of the American and English iron markets, expecting that as 
soon as they begin to revive, similar symptoms will necessarily 
follow over here, not a shadow of reanimation has ap, . 

A further decrease in demand has to be noted on the Silesian 
iron market, only pig iron finding a sale. For manufactured 
iron there has been even rather less inquiry than before; the plate 
mills are, for the greater part at least, working on store. The redue- 
tion of prices not, as was generally expected, led to any 
revival of business. Contrary to most of the iron markets 
over here, the setae iron business may seem to be 
proceeding favourably. e lowering of prices in Germany 
proper has had no influence on the development of the Austrian 
market, for Vienna notations are still about 2H. below the 
present German prices. Consequently, there is as yet no fear of 
German iron being brought into Austria, The working of the 
blast furnaces and the production of pig iron have continued to 
their former extent. Satisfactory reports are coming in om pre 
the business done in manufactured iron. Bars, girders, and plates 
meet with fair demand. The wire trade is animated. 

In France the iron market shows symptoms of a decidedly 
weukened tendency. Probably the first shock was given by coke 
being very iderably reduced. Having been brought down to 
20f., buyers have become reserved, and expect that further conces- 
sions will now be easily made. In Meurthe-et-Moselle forge pig is 
sold at 65f. In the finished iron branch prices have again been 
reduced, and are, for bars and girders, 185f.; but Paris dealers 
find it difficult to sell even at these low quotations. In the 
Department Nord as low as 170f. has been quoted; and it is 
generally believed this will be the standard notation for the imme- 
diate future. It appears rather striking that in the Haute-Marne, 
bars, mixed lots, are still quoted 200f. The foundries, with the 
exception of the larger establishments, are also suffering from the 
unfaveurableness of business in general. A great disadvantage to 
the development in this branch, as in many others, is the immense 
number of foundries. In the wire trade good employment is 
secured. 

Belgian iron industry continues dull ; no orders are coming in. 
Present Syndicate prices are:—For bars, No. 1, 145f.; No. 2, 155f.; 
No. 3, 165f. Plates, No. 2, 175f.; No. 3, 195f.; No. 4, 265f.; steel 
plates, 215f. At a recent tendering for railway material for the 
State Railways, the lowest offer was found to be 20f. below Con- 
vention price. The steel works have booked some small orders for 
steel rails at 125f., f.o.b., Antwerp. 

Business this week in the iron and steel trade of the Rhenish- 
Westphalian district shows no alteration upon the state of things 
recorded in recent reports. Neither for pig nor finished iron 
is sufficient demand coming forward, and the stillness which at 
present reigns on the market begins to me rather serious. In 
the iron ore trade there is only a very slight demand for the 
different sorts of ore, and prices have consequently gone down 
rather considerably last week. Lorraine minette has, on the 
whole, remained unaltered, and prices are reported to be firm and 

ying. In the Siegerland stocks have as yet not accumulated, 

use at this time of the year a decrease in production generally 
takes place, owing toa restrictionof labour. During last week red iron 
ore was noted M. 10 to 11; roasted ditto, M. 13 to 13°50; minette of 
Lorraine, M. 2°80 to 3°60 p.t. at mines, As has been noted above, the 
pig trade is in a —— state just now. There is an almost 
complete cessation of further inquiries, and the orders booked will 
scarcely reach into September. Stocks are, therefore, increasing 
daily. What is worse, foreign competition is getting stronger 
from week to week. Luxemburg has been offered at very low quota- 
tions of late, in some cases even below basis price, 65f. In the 
Rhenish- Westphalian district, spiegeleisen—10 to 12 p.c. grade—is 
quoted M. 90; good a quality No. 1, M. 72; No. 2, M. 70°50; 
No. 3, M. 60; foundry, No. 1, M. 78; No. 3, M. 60; basic, M. 60, 
and higher; Bessemer, M. 78. No change for the better has 
taken place on the malleable iron market; on the contrary, 
the reverse may be reported. A proof of the reserve 
among buyers is shown by the Bavarian Railway Administration 
postponing part of a tendering for railway material in the certain 
expectation of a further retrocession of prices. Bars are in less 
request than last week; the works are, as yet, kept pretty well 
employed on orders in hand, but these are running out much more 
rapidly than they are being replaced, and the outlook is anything 
but encouraging. The demand for hoops still leaves much to be 
desired. Prices have, in accordance with those for bars, been 
reduced M.15 per ton. The plate mills are not at all satisfied 
with the present state of business. No one appears to have any 
confidence in the future, and those who are not compelled to bu 
keep back from the market. The sheet trade is dull beyond all 
description. Only part of the mills are being kept going, while 
some are without any employment, Foundries and machine fac- 
tories also have not escaped from the general depression, for a 
very small amount of orders are coming in, but wagon factories 
continue in regular and satisfactory ni ghrp 

Present list prices, per ton at works, are as follows :—Good 
merchant bars, M. 165 to 170; angles, M. 175; girders, M. 150; 

oops, M. 175 to 180; bars in basic and Bessemer, M. 170 to 180; 
billets ditto, M. 130 to 135; heavy boiler-plates, M. 240; tank 
ditto, M. 200; plates in basic and Meoeok 3 M. ; tank ditto, 
M. 180; sheets, M. 225; Siegen thin sheets, M. 220, in some cases 
M. 230; iron wire rods, common quality, M. 155 to 160; drawn 
wire in iron and steel, M. 155 to 165; steel rails, M. 160 to 166; 
steel sleepers, M. 160 to 165; complete sets of wheels and axles, 
M. 360 to 365; axles, M. 250 to 255; steel tires, M. 260 to 275; 
light steel rails, M. 150 to 160. 

The total production of pig iron in Germany, including Luxem- 
burg, was, for May, 1890, 400,234t., of which 187,228t. were 
forge and spiegeleisen, 45,862 t. Bessemer, 123,813 t, basic, and 
43,331 t. foundry pig. In May, 1889, the production was 306,299 t. ; 
in April, 1890, ,457t. From January Ist to May 3lst, 1890, 
1,951,731 t. were produced, against 1,761,564 t. for the same period 
the year before. ¥ 

French official returns give the Sonny naan respecting the 
Navy expenses of the various European Maritime Powers during 
the years of 1873 to 1890 :— 





England 4,385,916,526f. 
France ~- 3,636,052, 776f. 
Germany .. 1,000,724,404f. 
Austria 470,115, 677f. 
ME ws cs. Se ss. 06 ok Yee pal uww «99:0 58 penne 
EN” ok wa oes . 1,979,689,702f. 


It is remarked that in the sum—36-36 millions—spent by France 
the expenses for colonial service and the subvention of the marine 
invalids funds are not included. Also that, in proportion to her 
naval budget, France only built 35°6 per cent. new vessels; 
Russia, 39 per cent.; England, 41°3 per cent.; Austria, 44‘7 per 
cent.; Italy, 47°4 per cent.; and Germany, 57°7 per cent, 
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NEW COMPANIES. 


TE following companies have just been regis- 
tered :— ; ; 

Birmingham and Liverpool Ship Canal Company, 
: Limited, 

This company was registered on the 27th ult., 
with a capital of £30,000, in £10 shares, to 
promote and procure the passing of an Act of 
Parliament for the incorporation of a company 
whose objects shall iuclude the establishing of an 
improved water way connecting Birmin, ham, 
Wolverhampton, Stafford, Stoke-on-Trent, ins- 
ford, and neighbouring towns and districts with 
the river Weaver, the river Mersey, and the sea. 
he subscribers are; — 

The subseri Rae 
C. Showell, Bristol-road, Birmingham, brewer . 

J. Webster, Edgbaston, Birmingham, engineer .. 
E. Horton Bescot, Walsall, manufacturer .. 

W. M. Edge, Stoke-on-Trent, manufacturer. . 

G. Lester, Stoke-on-Trent, manufacturer 

J. Lindon, M.E., Walsall .. .. .. 

s. Lloyd, Sparkbrook, Birmingham os oe 

The number of directors is not to be less than 
five, nor more than thirty ; the subscribers are to 
appoint the first. The company in general 
meeting will determine remuneration. Regis- 
tered office, County-chambers, Corporation- 
street, Birmingham. 


at eet tee tt te 


Central Railway of Peru, Limited. 

This company was registered on the 27th ult., 
with a capital of £2,000,000, in £1 shares, to con- 
struct railways, telegraphs, telephones, and other 
means of transport and communication in Peru or 
elsewhere, and to acquire all the rights of conces- 
sions or contracts of the Peruvian Corporation, 
Limited, relating to the same, and to adopt an 
unregistered agreement for such purposes. The 
subscribers are :— 

Shares. 
Clement Lock Smiles, 15, Bedford-row, solicitor 1 
'y. J. Mason, 22, Lorrimore-road,S.E. .. 0... 
J. R. Yates, 15, Bedford-row, solicitor .. 





W. H. Rawle Judd, 33, Liverpool-street, King’s 
Cross, accountant soit Uawa  Sese) Aaa ale ere a ee 1 
N.G ll, 40, Countess-road, Kentish Town... 1 
W. F. Symonds, Oak Lea, Lordship-lane . bx 1 
G. A. O. Ward, Barnesfield, Greenhithe, Kent .. 1 


The number of directors is not to be less than 
three, nor more than five; the subscribers are to 
appoint the first; qualification, £100 in shares or 
stock; remuneration, £200 per annum each, with 
£50 additional forthechairman. Solicitors, Messrs. 
Smiles, Binyon, and Ollard, 15, Bedford-row. 





Knight and Crowther, Limited. 

This company was registered on the 26th ult., 
with a capital of £100,000, in £10 shares, 5000 
of which are £6 10s. per cent. preference shares, 
to acquire the undertakings of Messrs. Crowther 
Brothers and Co., of the Stour Vale and Falling 
Sands Ironworks, Kidderminster, and of John 
Knight and Co,, of the Cookley Ironworks, 
Brierly-hill, iron and tin-plate manufacturer. 
The subscribers are :— 


Shares. 
*(. Crowther, Kidderminster, ironmaster .. .. 1 
‘T. Tempest Radford, Kidderminster, carpet 
SOR ab ae Pits ee, ae) ax. Se Ks 
*A. J. Ledwith, Kidderminster, ironworks 
manager A Ls, Re eae a ee 5 abet eer 
’. DD. Plum, Kidderminster, ironmaster's 
manager ‘2 LtarVene s6. ws. <a", 26 1 
W. A. Crowther, Kidderminster, solicitor 1 
Hi. Fisher, Kidderminster, clerk  .. 1 
J. G. Standich, Kidderminster, clerk sod 1 
The number of directors is not to be less than 


three, nor more than seven; qualification, £250 
in shares; the first are the subscribers denoted 
by an asterisk and H. Taylor and J. Satchell 
Hopkins; remuneration, 300 guineas per annum. 
Registered office, Stour Vale Lronworks, Kidder- 
minster. 





Pascoe, Grenfell, and Sons, Limited. 

This company was registered on the 2nd inst., 
with a capital of £200,000, in £10 shares, 
whereof 10,000 are 4 per cent. cumulative prefer- 
ence shares, to take over the business of smelters, 
rollers, refiners, and manufacturers of, and as 
merchants and dealers in, copper, yellow metal, 
spelter, and other metals and ores, and of colliery 
owners and manufacturers of chemical substances, 
carried on by Pascoe, Grenfell and Sons, at 
london, Swansea, Liverpool, and elsewhere. The 
subseribers are:— 

Shares. 
C. 8. Grenfell, 27, Upper Thames-street, copper 
sk wh ee ee ik en, ah oe 
“A. R. Grenfell, 27, Upper Thames-street, copper 

WS oc ka Gs eh i Seal Se ager as 
W. H. Grenfell, 27, Upper Thames-street, copper 

merchant 


C. G. Grenfell, 27, Upper Thames-street, copper 

We. cab! ok. 05!) BH Me. Garces 1 
A. F, Walrond, 27, Upper Thames-street, cashier 1 
J. P. Grenfell, 69, Easton-place.. .. .. .. 1 
RK. F. J. Grenfell, Hill House, Taplow, Bucks 1 


The number of directors is not to be less than 
two, nor more than seven; the first are the 
subscribers denoted by an asterisk ; qualification, 
£1000 in shares or stock; remuneration, £100 
per annum, divisible. Solicitors, Messrs, Perkins 
and Weston, 9, Gray’s-inn-square, and Messrs, 
Godden, Holme, and Co., 34, Old Jewry. 





Petroleum Wells of Germany Syndicate, Limited. 


‘This syndicate was registered on the 1st inst., 
with a capital of £40,000, in £1 shares, whereof 
°00 are founders’ shares, to adopt an agreement 
of the 26th ult. with the Commercial Contract 
Corporation, Limited, for the acquisition of the 
exclusive right of boring for petroleum, earth, 
wax, asphalte, oil gas, and other substances in 
certain lands, situate at Horst and Wipshausen, 
inGermany., The subscribers are:— 


Shares. 
A. H. Daniell, 58, Lombard-street .. .. ‘¢ pS 
G. F. Griffin, C.E., 7, Mandeville-place .. ‘ 1 
©. Frederici, Oncot, Muswell Hill .. .. 2... 1 
J. E. Hawkins, 17, Paternoster-row, publisher .. 1 
T, Lund, 21, St. Charles-square, W ° 1 


G. F. Daniell, 76, Finsbury-pavement |. 1) °° y 

The number of directors is not to be less than 
three, nor more than seven; qualification, £500 
in shares or stock; the subscribers are to appoint 
the first; remuneration, £200 per annum each, 
and 3 per cent. on the profits accruing each year 
after payment of 20 per cent. to the ordinary 
shareholders. Solicitors, Messrs, Jacobs and 
Welden, 16, St, Helen’s-place. 





Petzold and Company, Limited, 


This company was registered on the 28th ult., 
with a capital of £120,000, in £1 shares, 60,000 
of which are 8 per cent. cumulative preference 
shares, to acquire the business of engineers, iron- 
founders, and agricultural implement manufac- 
turers, carried on by Petzold and Co., of Berlin, 
and at Mowratzlow, province of Posen, Germany. 
The subscribers are :— 

Ord. shares. 


rg f Braby, 15, Holland Villas-road, solicitor .. 
A. W. Flowers, 6, Charnock-ruad, Clapton, clerk 
¥. Marshall, 28, Chancellor’s-road, Hammersmith, 
Aaa ay ele AIP 7 sane ape leer eam 
W. H. Hart, 4, Frederick-street, W.C., clerk 
G. W. Willis, 12, Kay-street, Stockwell, clerk 
H. Baines, 134, Bennerley-road, Surrey, merchant 
J. Baines, 105, Ivydale-road, Nunhead, clerk 
The number of directors is not to be less than 
three, nor more than seven; qualification, 200 
shares; the subscribers are to nominate the first ; 
remuneration, £1200 per annum, divisible. Soli- 
citors, Messrs. Musgrave and Braby, 44, Gresham- 
street. 


Pe 





S. Z. de Ferranti, Limited. 


This company was registered on the 26th ult., 
with a capital of £100,000, in £10 shares, to pur- 
chase any electrical business and the benefit of 
any patents relating to electricity. The subscribers 
are:— 

Shares. 
*S. Z. de Ferranti, Charterhouse-square, engineer 1 
*F. Ince, St. Benet-chambers, solicitor . . “a 
*C. P. Sparks, Charterhouse-square, engineer .. J 
F. W. Hunter, 2, Dashwood-road, Stroud-green, 

ROOUINIS 50 ns 00 os 0s 
A. Wright, 3, Clermont-road, 

Brighton, electrician.. .. .. .. .. .. 
H. W. Kolle, Egremont, Tulse Hill.. .. .. .. 1 
G. B. Ince, St. Benet-chambers, solicitors .. .. 1 

The number of directors is not to be Jess than 
two, nor more than five; qualification, 100 shares; 
the first are the subscribers denoted by an 
asterisk, The company in general meeting will 
determine remuneration. Solicitors, Messrs. 
Ingledew, Ince, and Colt, St. Benet-chambers, 
Fenchurch-street. 


Preston Park, 


Victoria Torpedo Company, Limited. 


This company was registered on the 2nd inst., 
with a capital of £16,000, in £1 shares, to acquire 
letters patent granted to George Read Murphy 
for improvements in means for propelling, con- 
trolling, exploding, and steering torpedoes, dated 
30th November, 1889, No. 19,270, and also letters 
patent for a like invention, application for which 
was filed on the 28th February, No. 3173; also to 
— patents for France, Italy, Russia, Belgium, 
and the United States of America, The subscribers 
are:— 


8 
8. Nugent Townshend, J.P., Hazlewood, Richmond 1 
F. Chapman, 9, Fenchurch-avenue, merchant 1 
G. R. Murphy, 9, Fenchurch-street.. .. ..  .. 1 
A. G. Berry, 15, Victoria-street, civil servant .. 1 
R. B. Turnbull, 34, Victoria-street, engineer 1 
A. 8. Grove, 34, Victoria-street, engineer 1 
Herbert Pinto, 37a, Duke-street, St. 
merchant .. .. . 1 


James’, 
Registered without special articles. 








A NEW SIEMENS FURNACE. 


A New Siemens furnace is thus described by 
Messrs. Head and Pouff:—In an ordinary gas 
producer carbonic acid is formed on the grate, 
and this is converted into carbonic oxide by 
being passed through incandescent fuel in the 
upper portion of the producer. This carbonic 
oxide mixed with other gases distilled from the 
coal supplies the source of heat for the furnace. 
The production of the carbonic acid is attended 
with the development of heat, but its conversion 
into carbonic oxide absorbs heat. These facts 
are, of course, well known, but it is well to repeat 
them here as they bear on the process about to 
be described. When the gases have been burnt 
in the heating chamber of the new Siemens fur- 
nace, a portion of the products of combustion is 
taken to below the grate of the gas producer, and 
a large part consists of intensely-heated carbonic 
acid, which is converted into carbonic oxide in the 
converter by taking up another atom of carbon. 
The idea is ingenious, although at first sight it 
would seem as if an effort was being made to create 
heat. Nosuch impossible task, however, is being 
attempted. All that is done is to catch the 
waste heat of the furnace gases and utilise it for 
gasifying the fuel in the upper zone of the pro- 
ducer. In the ordinary Siemens furnace, of 
course, the heat of the products of combustion 
is not wasted, but is arrested by the chequer 
work of the regenerators, and in the new furnace 
there are air generators, too, It became a ques- 
tion, therefore, whether there would be sufficient 
heat in the products of combustion from the 
furnace to convert the fuel into carbonic oxide 
and to heat the regenerator. This question bas 
been answered in the affirmative in the course of 
a year’s regular working. The new furnace has 
been applied for heating and welding iron, for 
copper and steel melting, and for puddling, with 
success. It is said by the authors to effect a 
saving in fuel of two-thirds in weight, as com- 
pared with ordinary solid fuel furnaces; or, if 
allowance be made for using the waste gases for 
raising steam, 5601b. of coal per ton of iron 
heated ; and there is a reduction in the waste of 
iron equal to 5 per cent. There is also said to be 
a saving in labour and repairs. 











THE WorLD’s PropuCTION OF COAL AND Pic 
Iron IN Metric Tons.— 





Coal. Pig Iron. 
Great Britain (1889) 176,916,724 .. 8,245,336 
United States (1889) 182,419,342 .. 7,604,525 
Germany (1889)... .. .. 81,960,000 .. 4,887,504 
France (1889) .. .. .. .. 24,588,880 .. 1,722,480 
Belgium (1889).. .. .. .. 19,810,118 .. 847,260 
Austria and Hungary (1888)., 23,500,000 761,606 
ee eh, ond ee 464,174 532,649 
Austria (1889) 2,664,172 - 
Japan (1888) .. 2,076,744 _ 
Sweden (1888) .. 300,000 457,052 
Spain (1888) .. e 1,203,119 232,000 
Od » eee 327,665 12,265 
Other countries (1889) .. 10,000,000 100,000 
Total in metric tons 480,280,988 24,902,677 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

lst July, 1890. 

10,125. Execrric Cut-ours, J. L. Kimball and H. C. 
Wirt, London. 

10,126. Hay Turninc Macuine, J. N. Parham, Sutton 
Veny. 

10,127. Tires and WHeEELs of Bicycies, W. Hargreaves, 
Birmingham. 

10,128. Rock Dritts, H. J, Allison.—(E. 7. Bromsield, 
United States.) 

10,129. TRANSMITTING Motion, H. J. Allison.—(W. C. 
Boone, United States.) 

10,130. Process for Propucinc Minium, M. Alsberg, 


ndon. 

10,131. CompinepD Divine Apparatus, &c., J. Speirs, 
Glasgow. 

10,132. Removina Loose Hair from Horsgs, J. E. L. 
Barnes.—(H. G. Thomas, United States.) 

10,133. Oven Doors, P. Abrahamson, London. 

10,134. Execrric Cabies, J. Y. Johnson.—(J. H. 
Cheever, United States.) 

10,185. Apparatus for Currinc Pite Faprics, J. J. 
Mann, Manchester. 

10,136. MeTaLiic Hampers, H. Finch and J. Mackenzie, 
Manchester. 

10,137. OpTaininG Motive Power, P. H. Williams, 
Egham. 

10,138. SELF-LOCKING ARRANGEMENT for Gas Cocks, 
8. Harrison and J. T. Sheard, Salford. 

10,139. SappLes for Bicycies, R. L. Holt and E. R. 
Baller, Southport. 

10,140. Brake for Sewinc Macutnes, T. M. Cockroft 
and R. Farmer, Leeds. 

10,141. Saarr for Harness, G. Macaulay-Cruikshank. 
—(J. S. Hurley, United States.) 

10,142. Hee TrRimminc Macuines, W. Fairweather. 
—(Acme Heel Trimmer Company, United States.) 

10,143. CycLe Luecace Carriers, J. Bailey, Bir- 
mingham. 

10,144. PRESERVING ORGANIC FLutDs, T. and W. Shep- 

, Birmingham. 

1€,145. MIRROR PHOTO-ENLARGEMENT PRoceEss, M. Gut- 
tenberg, London. 

10,146. Trap for Catcuinc Cockroacues, J. Richards, 
London. 

10,147. Leap Presses, C. C. Tracy, London. 

10,148. LacinGc Hook, L. J. E. Gourdé, London. 

10,149. Mera.uic Posts, F. Millikin, London. 

10,150. Fumicator for DestroyinG Insects on PLANTS, 
J. W. Gardner and T. Smithson, Bristol. 

10,151. Brake for Raitway Carriaces, L. 
and J. Wheater, Bradford. 

10,152. Harness Mecuanism for Looms, E. Holling- 
worth, Huddersfield. 

10,153. Exrractine Iron from Corn, 8. F. Walker, 
Cardiff. 


Roberts 


a . 
10,154. Horstinc Macuinery, W. D. and 8. Priestman, 
mdon. 
10,155. Cuarcine, &c., Gas Retorts, J. Ruscoe, Man- 
cheste! 


r. 

10,156. Stoves, J. Reed, Newcastle-on-Tyne. 

10,157. SepaRaTING Liquips from Souips in Sewace, 
F. W. Shorey and C. R. Hudson, London. 

10,158. Mai Carts, A. 8. Cartwright, Birmingham. 

10,159. JacguaRp Macurnes, C. Hahlo, C. E. Liebreich, 
and T. Hanson, Bradford. 

10,160. Propucine Extract of Matt, &c., F. X. Klein- 
peter, London. 

10,161. Borries and Stoprers, A. Martin, London. 

10,162. Unstoprinc Borr.es, &c., T. E. Neal, London. 

10,163. Steam Pumps, J. 8. Raworth, London. 

10,164. Insectors, R. G. Brooke, London. 

10,165. Apparatus for Propucine PHotrocrapus, G. E. 
Alder, Croydon. 

10,166. Fincer Rest ATTACHMENT for PENHOLDERS, 
Ww. J. Green, London. 

10,167. Fry Traps, P. Jensen.—(W. Geuder and W. J. 
Kayser, United States.) 

10,168. Stream Pumpine Enaines, J. L. Lowry, London. 

10,169. Swacinc Metats, M. E. Fitzpatrick and W. 
Geddes, London. 

10,170. Expiosive SHetts, H. P. Merriam, London. 

10,171. Teacuine the VaLue of Numbers, V. Anderson, 

ndon. 

10,172. Propucinc CoLtp Susstances, H. von Bayer, 

mdon. 

10,173. Propucinc Harp and Sort Soaps, J. F. Zeittler, 
London. 

10,174. Tospacco Pires, G. and H. A. Rumbelow, 

mdon. 

10,175. Rerractory Compounps and Mixtures, J. B. 
Torres, London. 

10,176. CLEARING Rivos, &c., W. T. Hancock, London. 

10,177. VeHIcLEs for ADVERTISING, G. Breiner, London. 

10,178. Drarn or WATER Traps, E. Schlote, London. 

10,179. TELEPHONE CaLL Devices, H. J. Haddan.— 
(F. R. Spalding, United States.) 

10,180. Wire Drawinc Apparatus, H. J. Haddan.— 
(J. W. White, United States.) 

10,181. SeconpaRy Batteries, T. M. Foote, London. 

10,182. WHEELS for VeHicLes, H. M. Du Bois, London. 

10,183. EvectricaL Cut-outs, H. H. Lake.—(S. Berg- 
mann, United States.) 

10,184. Bertus for Steamsnips, H. H. Lake.—(K. C. 
Munson, United States.) 

10,185. Propuxsion of Suips, H. H. Lake.—({ The Ameri- 
can Marine and Canal Screw Propeller Company, 
United States.) 

10,186. Car Covup.ines, A. J. Boult.—(4. H. Renshaw 
and H. H. Burden, United States.) 

10,187. SeLF-excitinc ELectric GENERATORS, W. P. 
Thompson.—({ WV. Stanley, jun., and 0. B. Shallen- 
berger, United States.) 

10,188. THERMAL CuT-ouTs, A. J. Boult.—(L. B. Favor, 
United States.) 

10,189. Lamp Wicks, H. G. Watts, London. 

10,190. CompinepD Boat Equipment, A. H. Thorn, 
London. 

10,191. HorsesHors, H. A. Ferguson, London. 

10,192. Lock Nuts, T. W. Fowler, London. 

10,193. CLoset CisTerns, G. A, and C. H. Miller, L. W. 
Toms, and D. L. Dwinnell, London. 

10,194. PropucING ALKALINE CARBONATES, O. Imray. 

J. Storer, Australia.) 

10,195. Apparatus for EFFEcTING WEAVING, C. D. Abel. 
—(Sachsische Webstuhl Fabrik, Germany.) 

10,196. Macuine for SrretcHinc LEATHER, A. E. 
Peterson, London. 

10,197. Suir for Batuinc Purposrs, K. Gerson, 


mn. 

10,198. SuprporTinc Winpow SasHes, E. Waring, 
ndon. 

—s Seatine Letters, Parcets, &c., G. A. Hardt, 
mdon. 


10,200. BaLL-crinpInc Macuines, H. H. Lake.—(C. E. 
Gould, G. W. Weeks, W. 8. Reed, F. H. Cook, C. EB. 
Dresser, and G. D. Burton, United States.) 

10,201. Feepinc Devices for Macuines, H. H. Lake. 
—+(C. BE. Gould, G. W. Weeks, W. S. Reed, F. H. Cook, 
C. B. Dresser, and G. D. Burton, United States.) 

10,202. Hose Couptines, M. D. Jones, London. 

10,203. INDELIBLE INK MARKING, H. B. Sleeman.—(G@. 
F. Lewis, United States.) 

10,204. DirreRENTIAL GEAR for VELOCIPEDES, M. M. 
Hobson, London. 

10,205. Rarpway Metau Cuarr, T. J. Terrell, London. 

10,206. Waist Bets, L. E. Liardet, London. 

10 mal Roun or Race with Trap Doors, J. Edmonds, 

mdon. 

10,208. ArracHinG Tips to BILLIARD Cugs, A. Savigear, 
T. J. Scrutton, and A. Velluet, London. 


2nd July, 1890. 
10,209. Firtines for Doors and Winpows, J. A. Yeadon, 
Leeds. 





10,210. Makinc SPANNERS or WRENCHES, H. L. Phillips, 
10st _— Primary Barreries, V. Fabris, 
10,212. — Sas Fasteners, A. Nicholas, Bir- 
10,218. Arranarus for Use in Looms, G. H. Hodgson, 


lax. 

10,214. Bent Natt Scissors, A. Ollis, Southampton. 

10,215. EQuiLipraTeD Siipe VALves, G. Duvinage, 
Manchester. 

10,216. Apparatus for Pickinc-up Turin ARTICLES, A. 
Weidenbusch, Glasgow. 

10,217. SecuRiInG TARPAULIN Covers, &c., H. Williams, 


G iow. 

10,218. Sum Hook, W. M. Ward ard T. I. Gray, 
Blyth. 

10,219. Tire for BicycLes and Tricycves, T. F. Wiley 


ord. 

10,220. Harness Looms, J. Wormald and G. Washing- 
ton, Halifax. 

10,221. Hotpina CLots in Macuines, W. G. Hanna, 
Belfast. 

10,222. Sortinc and Conveyine Coat, H. Stevenson, 
Kirkby-in-Ashfield. 

10,223. Macuine for Makino Quitts, H. Edler.—(/. 
Happe, Germany.) 

10,224. Borries, W. Darbyshire, London. 

10,225. Hyprautic Power Brakes, b. Jones, Bir- 
ming! i 

= Gettinc and GaTHERinG Potatoes, J. Yates, 


m. 

10,227. Burners for BicycLte Lamps, J. Harrison Bir- 
mingham. 

10,228. Sream Generators, W. Chambers, London. 

10,229. Decomposinc SeEwaGE Watsek, A. Grecn, Hol- 
linwood, near Oldham. 

10,230. Rinc Temp.rs, J. and E. Brierley, Rochdale. 

10,231. Hat Tip StkercuinG Macuines, G. Atherton 
and W. J. Battersby, Manchester. 

10,282. REGIsTERING TiLLts, W. Harding, London. 

10,233. Steam BoiLers, A. Bachner, London. 

10,234. Markinc-out Lawn Tennis Coukts, R. 8. 
Taylor, London. 

10,235. PRESERVATION of Human Harr, E. Viarengo, 
London. 

10,236. Fite for Letrers, &c., D. Donaldson, Hawick. 
10,237. Mono-suLPHO AcID of ALPHA NapBTHOL, RK. 
Holliday and Sons and P. R. E. Deidler, London. 
1),238. Incubators, W. P. Thompson.—(A. Lyons, 

fils, France.) 

10,239. Boors and SHors, W. Church, Liverpool. 

10,240. Azo Cotours, R. Holliday and Sons and P. R. 
E. Deidler, London. 

10,241. SELF-MoorinG TENT, F. H. O'Donnell, London. 

10,242. FasteninG Decorative Meta P.iates to 
Wa ts, T. Bergmann, London. 

10,243. Sewer Gas Traps, J. Schwiirmer, London. 

10,244. Hanp-Bac, F. C. Cleaver and J. Ellwood, 
London. 

10,245. HaNDLE for TRAVELLING Bacs, F. C. Cleaver 
and J. Ellwood, London. 

10,246. Wax THREAD SewinG Macuines, P. M. Justice. 
(The Wardwell Sewing Machine Company, United 
States.) 

10,247. Direct-actinc DupLex VALVEs, 
Davidson, London. 

10,248. Wire-operatTinG Device for PILe-FABRIC 
Looms, J. P. Bayly.—{W. Kothe, United States.) 

10,249. Ore MILL, J. P. Bayly.—(/. Kingsland, United 
States.) 

10,250. Wacon Jack, J. P. Bayly.—{S. Lincoln, United 
States.) 

51. Game or Puzzie, J. P. Bayly.—(E. Bennett, 
United States.) 

10,252. Exvecrric Raitways, J. P. Bayly.—(7. A. 
Evans, United States.) 

10,253. GUILLOTINE PaPeR-cUTTING Macutnes, H. Har - 
rild, jun., and J. F. Buckland, London. 

10,254. ReparrinG Hosez, D. O. Bagg, London. 

10,255. Drivinc MECHANISM of VELOCIPEDEs, F. Howles 
and F. A. Rolan, London. 

10,256. Frxinc Sicnau Levers, &c.,T. Jenner, London. 

10,257. RevoLvinc Stanps for Books, &c., F. J. Tiffin. 

0. E. Wenstrom, Sweden.) 

10,258. Ore Concentrators, W. G. Motley.—(F. C. S. 
Sergent, United States.) 

10,259. MakiInG Paper Putp, J. F. N. B. Simons and 
8S. Smith, London. 

10,260. IMPARTING a REVOLVING Motion to the Suarts 
of Macuines, R. Wright, Lo 








M. T. B. 


mdon. 

10,261. WaTER FreepinG Apparatus, C. R. Gorringe, 
London. 

10,262. RANGE FrnpErs, B. A. Collins and C. D. Ari:, 
London. 

10,268. Fuses, K. R. Malmstrém, London. 

10,264. Steam Borers, J. L. Castlenau, London. 

10,265. MakiInc TRAVELLING Trunks, T. F. Halliday, 
London. 

10,266. Corkscrew, C. J. Dobbs, London. 

10,267. BicycLes, T. Lawrence, London. 

10,268. Jornts of ARTICLES made of SteeL SHEETS, A. 

Billing, London. 
— HorsesHoEs, Comte M. d’Amilly and J. Caillet, 


ndon. 
10,270. DrencHinc Botrie, J. H. and A. 8. Day, 


mdon. 
10,271. MeEpico-fLEcTRic Batreries, N. Mitchell, 
London. 
8rd July, 1890. 


10,272. CanpLE Hoxpers, W. A. Clark, Birmingham. 

10,273. Drapery Suspension Pin Hook, J. Kelly, 
Winchmore Hill. 

10,274. Apsustinc RarLway CARRIAGE WHEELS to 
their Tracks, W. Blackband and H. R. Lunn, Bir- 


mingham, 

10,275. CARRIAGE WHEELS, W. Blackband and H. R. 
Lunn, Birmingham. 

10,276. Evecrric Searcu Licuts, H. J. Allison.—(B. B. 
Ward, United States.) 

10,277. Musicat Notation, W. Grimmond, Glasgow. 

10,278. KEYLEss and PERMUTABLE Lock, A. J. Sessions, 
London. 

10,279. Cut-orF Apparatus for Enoines, J. Lumb, 
Manchester. 

a ag Jornt Pins Out of JEWELLERY, C. W. 

eis’ ‘ . 

10,281. MetHop of Maxine Button Srrips, A. T. 
Sicklen, Nottingham. 

10,282. MARKERS for Scorina CARD GaMEs, J. Hayton, 
Liverpool. 

10,288. Dancer or Sicnat Lamps, J. F. Clay, 
Halif: 


ax. 
10,284. HoLtpeR and Srorrer for Bott.es, E. Barker, 


ndon. 

10,285. Removine GREASE from TEexTILE Fasrics, T. J. 
Hutchinson, Manchester. 

10,286. NEEDLE Cases, V. Woodfield, Birmingham. 

10,287. House Protector, G. W. Pyke, Reading. 

10,288. PREVENTING Down Dravucuts from CHIMNEYs, 
W. Thwaites, Bristol. 

10,289. Front Drivinc Sarety Bicycixrs, G. Case, 
Bristol. 

10,290. MECHANICAL STOKERS and FurNACcE Bars, A. 
Bell, Manchester. 

10,291. Contrnvous CIGARETTE Paper, S. H. Soper, 
jun., Brighton. 

— Bearinos for Suarts, P. Robertson, Renfrew- 


shire. 

— ABSTRACTING AMMONIACAL, &c., GASEs, C. Stuart, 
ucks. 

10,294. OptarntnG Motive Power, C. Stuart, Bucks. 

10,295. Cuttine, &c., Woop, J. Curson, West Hartle- 


pool. 
= Surps’ Sipe Licats, T. W. and A. H. Watson, 


mdon. 

10,297. MacHINE for Stampine Patterns, F. F. Abbey, 
Huddersfield. 

10,298. Nest Ecc, W. E. Lomas, London. 

10,299. CaTCHER for UsE on Tramcars, F. Willmot, 
Birmingham. 

10,300. MEcRANICAL Stokers for STEAM Boiter Fur- 
NACES, J. Proctor, Manchester. 
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10,301. Sasnocorp Hover, H. A. Price, London. 

10,302. Boox-post Envevore, H. Johnson, London. 

10,303. Lusricatinc Cranks of Encrnes, W. Shep- 
pard and W. S. Maull, Thames Ditton. 

10,304. Otympran CurmBers, C. T. Adams, London. 

10,305. ELecrricaL Coms-CURLER, &c., W. H. Fassett. 
—{R. Scott, United States.) 

10,306. Rorary Encrnzs, J. A. Wade and J. Cherry, 
London. 

10,307. Fastenrnes for Starr Rops, J. Colley, London. 

10,308. Coarcinc Metauiic CARTRIDGE CasEs, if- 
ford, London. 

10,309. Apyustinc Etectrric Licut SusPENDERS, A. 
Lucas and E. Sundborg, London. 

10,310. Mrverat Toots, &c., P. H. Grey, London. 

10,311. Manvracture of Carns, &c., R. C. Isaac, 


London. 

10,312. Trps for the Heets of Boots, D. Mayer, London. 

10,313. TrReaTMeNT of Reruse Mareria, F. Scudder, 
London. 

10,314. Derermintnc the TANGENTIAL ANGLEs of CrR- 
CULAR Curves, W. Craufurd, London. 

10,315. Hooks and Eyes, P. A. Raymond, London. 

10,316. Jomrts for ARMOURED ELectric ConpuctTors, 
J. D. F. Andrews, London. 

10,317. Rotary Motor, J. Tyler, G. Meacham, and 
W. A. Blandford, London. 

10,318. CLurcH Apparatus for Drivinc MACHINERY, 
M. H. C. W. Farjasse, London. 

10,319. CanDLE Grease Guarp, H. Dede, London. 

10,320. Mera and other Bepsreaps, T. Heard, London. 

10,321. Matcues, A. J. Boult.—(H. H. Rosenfeld, 
France.) 

10,322. Eases, T. Whiles, London. 

10,323. Bortinc, &c., TexTiLe Fasrics, W. Hutchin- 
son, Manchester. 

10,324. TREATMENT of CLotH, W. Hutchinson, Man- 
chester. 

10,325. Drymsc Cuiors, &c., W. Hutchinson, Man- 
chester. 

10,326. Hypravtic Presses, W. Hutchinson, Man- 
chester. 

10,327. Encrves for Supptyinc WaTeR for GARDENS, 
E. 8S. Wilks, jun., London. 

10,328. EmBrormpery Macuines, H. 8. Cropper and W. 
Birks, London. 

10,329. Gas for ILLumrmNaTiInG Purposes, J. Love, 
London. 

10,330. MecuanicaL AccumuLator, N. Rolland and R. 
Colacicchi, London. 

10,331. Manvracture of Sucar, A. and L. Lefranc, 
and A. Vivien, London. 

10,332. Faciuiratinc the Procress of Vesseis, H. 
‘och, London. 

10,338. Sare_p to Cover the BaRReELs of Guns, J. H. 
Cooper, and J. A. and A. Corah, London. 

10,334. Drivinc Mutiece Sprxpies, C. W. Vosper and 
W. C. Rafarel, London. 

10,335. Apparatus for CALLING AtrenDants, C. K. 8. 
Shaw.—(M. EB. Benjamin, United States.) 

"ee W. Stranders and H. J. Davies, 

mdon. 

10,337. Maktnc Bioop A.buMEN, A. 8. F. Griinbaum 
and B. Wood, London. 

10,338. Steam Encrves and Governors, H. Grafton, 
London. 


4th July, 1890. 


10,339. Bookprspers’ CASE-MAKING MAacuHINes, J. 
Crowle-Smith, London. 

10,340. Srvp 
London. 
10,341. APPpaRaTUs for MeasvRiING Liquips, W. Bruce, 

Liverpool. 
10,342. Evecrric 
Bristol. 
10,343. Pocket Lamps, J. Liddle.—(C. S. Upton, United 


States. 


or Dress Fastenrnc, W. Townsend, 


KNIFE - CLEANER, G. M. Coomer, 


10,344. Scarves and Neckties, D. C. Simpson, 
G ow. 
10,345. Wixpow Fasteners, C. H. Samuels, London. 


10,346. Maxine Gear WHEELS, J. W. Newall, London. 
— Smoke Preventer for Gas Guosgs, E. J. Shaw, 


10,348. Giass Tusinc, &c,, D. Rylands, Shepcote. 

10,349. Suurrie-soxes of Looms for Weavine, §. 
Brown, Manchester. 

10,350. Water Toys and Suipes, E. G. Peyton, 
London. 

10,351. Traction Sprinas, J. A. Yeadon, Leeds. 

10,352. AuTomaTic Fastenincs for CupBoarps, &c., E. 
Lea, Stratford-upon-Avon. 

10,353. Rance Fiypers, J. McKenzie, London. 

10,354. PortaBie Soap Boxes, F. Crees, London. 

10,355. Paracuutes, A. and H. Normanton and T. 
Prescott, Manchester. 

10,356. Feepivc Frres from the Borrom, A. Renfrew, 
Glasgow. 

10,357. Curtinc Orances, Lemons, &c., W. H. Wilkin- 
son, Birmingham. 

10,358. Fryisariye Set Screws, Nuts, &c., B. Marsden, 
Manchester. 

10,359. ELectrric Licutinc of Sarps, T. W. Watson and 
A. H. Watson, London. 

10,360. Lupricators for Wacon Axes, &c., J. E. 
Walker, Liverpool. 

10,361. ApsusTaBLE Foipinc Cuarrs, J. T. Moore, 
London. 

10,362. Cycies, G. Asquith, London. 

10,363. Wixpow Fasteners, W. Hitchin, Birmingham. 

10,364. Comprnep Cookinc Macuine and ALARM, J. J. 
Gilbert, Northampton. 

10,365. Sky Siey, R. G. Sprules, Rotherhithe. 

10,366. ADVERTISING, J. Orme, London. 

10,367. Automatic InpicaTInG TarGets, W. Paterson, 


2 ‘ow. 
10,368. Marntarnine the Errective Enercy of Steam, 
&c., G. W. Newall, Upton Park. 
—_ \ eames Macurnes, J. G. Cumming, Edin- 


urgh. 
10,370. Anri-rricrion Guipes for Rattway SIGNAL 
Rops, L. B. Stevens.—(H. Johnson, United States.) 
10,371. Ice Weis and Ice Contarvers, E. P. Jerrard, 
London. 

10,372. TRappInc Animas, &c., G. Andrews, London. 

10,373. Pew or Pencit-HOLDER or Tape, A. H. and D. 
Hancock and F. Redman, London. 

10,374. Conpenstnc Vapours, J. Gamgee, Lorfdon. 

10,375. Cricket and other Bats, H. J. Ford, London. 

10,376. Sea Ancuors, F. W. Brewster, London. 

10,377. Excrosure Direction Lapets, H. L. Hopkins, 
London. 

10,378. InksTanps, J. Somerville, Glasgow. 

10,379. DistrLiinc Sea Water, J. Gilmore, ro. 

10,380. PyRoMETERS or THERMOMETERS, J. Murrie, 
Glasgow. 

10,381. Corset CLasps, C. M. Thomas, London. 

10,382. Brace Buckues, A. Tanquary, London. 

10,383. Seatinc of Rartway CarRiaGEs, C. P. Gibbons 
and C. G. Gumpel, London. 

10,384. Heaters, E. B. Woolston, London. 

10,385. Puzzies, F. Jones, London. 

10,386. Dry Docks, 0. von Nerta, London. 

10,387. Rutinc Pex, H. H. Hazen, H. Lyddon, and T. 
Farmer, London. 

10,388. Passencer Tickets for Raitways, J. A. F. 
Aspinall, London. 

10,389. Construction of Name Prates, D. Gestetner, 
London. 

10,390. Gotr-cLus Ho.per, G. C. Anderson, London. 

10,391. Type Writers, H. B. Harris, London. 

10,392. Meratiic Botries, W. P. Thompson. — (G. 
Leuchs and F. Meiser, Germany.) 

10,393. Exastic Tires for Waeets, A. Jordan, 
London, 

10,394. Frame for REaR-DRIvING CycLeEs, J. B. Dunlop, 


London. 
10,395. MouLpers’ BiackinG, T. Lowe, Nottingham. 


5th July, 1890. 
10,396. Macuines for Wasninc Yarns, F. A. Blair, 
Galashiels, 





. see wh FisHinG Nets, H. A. Moore and J. Cattell, 


m. 

10,398. Furnaces, L. P. Cohen and E. Herrmann, 
London. 

10,399. Crystatuisinc Sat, J. Barlow and H. T. 
Everist, Kidderminster. 

10,400. Rorary Enoines and Warer Meters, R. 
Johnson, Bradford. 

10,401. Instantaneous Copyinc Ink, W. 


un 
10,402. Mera Cures for Carns, &c., W. Pearce, Bir- 


S. Conrad, 


10,403. MrasuRING AppLIANCE for TarLors, 8S. A. 
Cooke, Belfast. 

10,404. Suirts, J. T. Dobson, Manchester. 

10,405. WHEets for Cycies, &c., W. Wilson and A. 
Grundy, Bolten. 

10,406. ELECTRICAL MEASURING INSTRUMENTS, J. Perry, 


mdon. 

10,407. Letrinc-orr Motion for Looms, A. Antrobus, 
ndon. 

10,408. Pressure Gavaes, W. Clifford, Sheftield. 

10,409. Strarr-Rops, E. K. Heaps, Sheffield. 

10,410. Cruets, &c., A. W. Tuson, Cheltenham. 

10,411. Hoe Braves, J. Dransfield, Roystone, near 


ley. 

10,412. a TRAVELLING Box and SHow Bencu 
or , &e., Bishop, and Barnards, 
Norwich. 

10,413. Vatves of Steam Enornes, C. Pegg, Birming- 


10,414. Har and Coat Hooks, J. Whitehead, Birming- 


im. 
10,415. Wueeis of Bicycies, &c., L. W. Lee, Bils- 

ton. 
10,416. ArricLe of Furniture, W. F. Gibbs, Lon- 


on. 

10,417. Meratiic Rims for WHeeis of VeLociPeDes, 
W. Pilkington, C. T. Bishop, and A. Brownswood, 
London. 

10,418. Benprnc Meta Pires, B. Harlow, London. 

10,419. KrtcHen Rancess, B. Harlow, London. 

10,420. Derecror Bar Cups for Rartway SwIitcHeEs, 
L. B. Stevens.—(H. Johnson, United States.) 

10,421. Prevention of Accrpents from OVERHEATING 
of ELecrricat Wires, J. Bradford, London. 

10,422. Menstrvat Paps for Women, E. Murden, 
London. 

10,423. Locxine of Botries, N. H. Dobel, London. 

10,424. GLove AtracuMENTs for TRIMMING FLOWERS, 
J k, jun., Glasgow. 

10,425. APPLIANCE for TEACHING Music, M. E. C. Craig, 


ow. 
10,426. Looms for Weavinc Fisainc Nets, J. Knox, 


iw. 

10,427. Catcrsinc of CaRBonacrous MINERALS, W. 
Darling, Glasgow. 

10,428. pe and Ar Rest for Writinc, W. Thomas, 
London. 

10,429. FRINGE-BALL TRIMMING Macuines, H. Sander- 
son, on. 

10,430. Nicut Latcues, C. Corbett, London. 

10,431. VenicLe with Enpiess Raitway, P. P. Bedeau, 
London. 

10,432. MANUFACTURE of SaticyLicaTe of PaENYLDI- 
METHYLPYRAZOLONE, H. Luttke, L. Scholvien, and 
L. F. Riedel, London. 

10,433. Pocket, &c., CANDLE-BoxeEs, C. Hall, London. 

10,434. Macuines for Wasuinc Borrves, R. H. Buck- 
ley, Liverpool. 

10,435. Watcn, &c., EscaPeMENTs, W. P. Th 


jecting into said cutter head beyond the said tongue 
or guard, as described, and for the object specified. 


424,378. Breecu-Loapine Cannon, J. B. G. A. Canet, 
Paris, France.—Filed February 7th, 1889. 
Claim.—(1) In a breech-loading gun, the combina- 
tion, with the breech screw, of a bar carried thereb 
and arranged to slide transversely to the axis thereof, 
a hammer and firing pin carried by the said slid 
bar,a > on the said bar, a ve in the breech 
end o  gun—or in a piece attached thereto—in 
which the said projection moves when the breech 
screw is twined about its axis, and notches or recesses 
in the sides of the said groove, which, when the 
breech is closed, allow the said bar to be moved in one 
direction to bring the firing pin into line with the fuse 
or primer, or in the reverse direction to permit the 
extraction of the empty primer case, for the purposes 
above specified. (2) i. a breech-loading gun, the 
combination, with the breech screw B, of the movable 
head C, provided with the stem formed in two Dang 
C’ C2 and fitted to slide in the breech screw, the sleeve 
g, fitted in the breech screw and secured to the said 
stem, and the sliding bar formed in two parts D D’, 
connected substantially as described, the part D of the 
said being fitted to slide in a transverse groove in 
the breech screw and carrying the firing hammer, and 
the part D’ of the said bar being fitted to slide between 
guides on the said sleeve and carrying the firing pin 


424.378) 
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or striker, substantially as and for the purposes above 





(L. Marckwald, Germany.) 

10,436. Distituinc Apparatus for Sprrits, W. P. 
Thompson.—{T. Bolland, Venezuela.) 

10,437. Runners of Epce Runner MILs, W. G. Mar- 
getts, London. 

10,438. Acme Lire Banp, J.T. McMahon and J. W. 

in, London. 
10,439. Mecuanicat Carriaces, L. Aecher, London. 
10,440. Preserving Green Pants, T. Reinherz, 


on. 

10,441. BurcLAR ALARM, W. W. Horn.—{S. Broichgans, 
United States.) 

10,442. PHotocrapuic Cameras, W. Palmer, London. 

10,443. Raiway Sieerinc Cars, J. P. Bayly.—(C. 
Arnold, United States.) 

10,444. Rartroap Sieerer, J. P. Bayly.—(0. Brown, 
United States.) 

10,445. E.ectrric Prop-po.e, J. P. Bayly.—(J. Burton, 
E. Roach, R. and W. P. MacNair, and C. Lanning, 
United States.) 

10,446. MANUFACTURE of Stockrnes, M. D. Styles and 
K. Broderick, London. 

10,447. Seats for Desks, E. Edwards.—(A. Schindler, 
Switzerland.) 

10,448. Azo CoLtovrinc Matrers, Brooke, Simpson, 
and Spiller, and A. G. Green, London. 

10,449. Saccuarate of Lime, W. R. Hutton, Lanark. 

10,450. Hypravtic Forcinc Presses, F. W. Walker, 
London. 

10,451. Recoverinc of Ammonia from Sewace Stupcr, 

C. G. Moor, London. 

10,452. Gummine Device, C. Huelser.—(A4. Silbermann, 


Germany.) 

10,453. Fitrerrsc Cock or Tap, W. Heidelmann, 
London. 

10,454. Propuctne Pipes for Orcans, C. Huelser.—(A. 
Stiller, Germany.) 

10,455. Raprpty Empryinc Barrows, W. Heidelmann, 


mdon. 
—, Uriuisinc the Evercy of Gases, J. 8. Wallace, 
mdon. 
10,457. Connectinc Corps to Wixypow Sasues, T. 
Bremner, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


424,565. AvucrEr, P. Miller, Norwich, Conn.—Filed 
September 19th, 1889. 

Claim.—(1) As an pe pe in hollow augers, a 
tubular shell having a lateral ope: at or near the 
rear end of said tube to provide an exit for the chips, 
the wall opposite said opening being filled in, as at 18, 
to guide said chips toward said exit. (2) In combina- 


tion with a tubular body section, a cutter head having 


424,565] 
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a main or principal cutter located between the peri- 
meter and axial centre of said head, a stripping cutter 
located at said gga seag as set forth, and a tongue or 
guard within the cutter head, having a helical inner 
face leading inward from the said outer or sea gene | 
cutter, and also a — inner edge 1 from sai 
main cutter, all substantially as and for the pw 
specified. (3) A tubular body section, a cutter head 
having a main cutter located between the perimeter 
and axial centre of said head, a tering cutter located 
at said perimeter, as set forth, and a tongue or guard 
within the cutter head, having a helical inner face, in 
combination with an inner nen-rotatable tube pro- 





r (3) In a breech-loading gun, the combina- 
tion, with the breech screw, of the sliding bar D D’, 
carried thereby and arranged to slide transversely to 
the axles thereof, and provided with the projection c, 
the hammer &, the firing pin j, carried by the said 
sliding bar, a groove d at the breech end of the gun in 
which the said jection ¢ moves when the breech 
screw is turned about its axis, and which has an en- 
larged d? for allowing the a bar to be moved 
when the breech is closed to bring the firing pin into 
line with the primer or to permit the extraction of the 
empty primer case, and an inclined or curved surface 
d3 on one side of the said groove, which, when the 
breech screw is turned to dise: e it from the screw 
threads in the breech, automatically moves the sliding 
bar in such a manner as to bring the firing pin out of 
line with the primer, substantially as and for the pur- 
poses set forth. 


424,638. Pneumatic Gratn Conveyor, A. Barclay, 
Kilmarnock, County of Avr, and J. Walker, Glasgow, 
County of Lanark, Scotland.—Filed March 26th, 
1887. 


Claim.—{1) The combination of the grain 
with a pneumatic grain conveyor — 
and regulating central tapering nozzle with an outer 
nozzle or casing, leaving an annular ope for the 
admission of an annular jet of compressed air, a dis- 
charging trumpet widening out from the annular air 
opening, and piping ing the widened end of 
the said trumpet, all substantially as described. (2) 
A pneumatic grain induction and forcing apparatus 
comprising the combination of a number of successive 
nozzles having chambers a a’ a2, communicating with 
each other, an air supply pipe opening into the cham- 
ber a, a flaring grain admission trumpet ae to the 
inner nozzle, and a flaring discharge trumpet leading 
from the outermost nozzle, all substantially as 


] 
shifting 
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(3) The combination of a series of shifting 
ani ting annular air jet nozzles, each having an air 
chamber a and a valved supply branch d%, with grain 
piping, into which the said nozzles open, and air sup- 
pl = , to which the said b hes are ted, 

substantially as described. (4) The combination of 
air and grain piping with annular air jet nozzles I I’ 
in the straigh , combined with auxiliary air jet 
nozzles ¢ at the bends B’ in the piping, all substan ly 
as described. (5) The combination of annular air = 
nozzles with grain piping having shifting bends M, 
provided with opening and closing passages and valves 
m m2 for delivering the grain laterally from the piping, 
all substantially as set forth. 


424,640. Gun Siant, J. W. Carver, Pawlet, Vt.—Filed 
October 19th, 1889. 

Claim.—Q) The combination, with the gun sight, of 
the cup-sha eye piece and shield made of rubber or 
similar flexible material and having an edge h, adapted 
to being clasped over the gun sight, substantially as 
set fe (2) The combination, with the gun sight, 


‘ite, 





described. 
d 





of the cup-shaped eye piece or shield e, having a rib of 
flexible material 2 around its outer edge, a contracted 








portion or neck at s, anda ribbed edge at i to clasp 
over the gun sight, as set forth. 


424,650. Incor Maniputator, J. Hemphill and J, 
Fawell, Pittsburg, Pa.—Filed February 1st, 1890. 

Clain.—In a rolling mill, the combination of a feed 
table, a vertically movable platform, and a movable 
truck mounted on said platform and provided with 
posts or standards arranged to pass between the rolls 
of the feed table, substantially as set forth. In a 
rolling mill, the combination of a feed table, a verti- 





cally movable platform, a cylindrical shell depending 
from said platform, a stationary shell fitting within 
the movable shell and provided with vertical grooves 
or recesses, outwardly adjustable strips or liners 
arranged in said grooves or recesses, and a movable 
truck mounted on the platform and provided with 
posts or standards arranged to pass between the rolls 
of the feed table, substantially as set forth. 


424,888, Exectric Raitway, W. H. Knight, New 
York, N.Y.—Filed December 17th, 1888. 
Claim.—(1) The combination, in an electric railway, 
of a bared supply conductor conn to one pole of 
the source of electrical supply, and a return in circuit 
with the other pole, but electrically disconnected from 
the first-named conductor exce} , Anema the motors 
travelling over the railway, with a series of perma- 
nently-located detecting devices, each operated by the 
current upon a different section of the supply con- 
ductor to indicate the location of a fault thereupon. 


424 BBE 











(2) The combination, in an electric railway, of a supply 
conductor consisting of a number of independent 
sections connected to one pole of the source of elec- 
trical supply, and a return electrically disconnected 
from the said conductor except through the motors 
travelling over the railway, with a series of detectors 
corresponding to and normally in circuit with the 
said sections, respectively, whereby the presence of 
a fault upon any section may be indicated by a corre- 
sponding detector. 
424,718. Hypravtic Vatve, L. Miller and J. H. B. 
Bryan, Philadelphia, Pa.—Filed October 17th, 1889. 
Claim.—The combination of the outlet passages / 
and ¢, communicating with the valve chamber d, a 
cylinder g, communicating with the valve chamber d 
and closed at its upper end, a valve ¢, closing the 
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passage c, a hollow piston connected to the said valve 
e and working in the cylinder g, the piston being 
larger in diameter than valve e, the interior of this 
piston communicating with the valve chamber by 
passage i, an automatic valve in this piston, a valved 
passage m, leading from the upper portion of the said 
cylinder, and a valve passage or conduit leading into 
e top of said cylinder, substantially as described. 


424,889, UTitisation or Fiuips 1x Cueckine Recor 
IN ORDNANCE, &c., J. A. Creuzé de Latouche, Paris, 
France.—Filed May 29th, 1889. 

Claim.—The improvement in applying pressure for 
checking and controlling the recoil in guns and for 
other by maintaining a liquefiable gas partly 
in a liquid and partly in a gaseous condition, trans- 
mitting its pressure to the gun or object to be con- 














trolled, and causing successive portion of the said 
fluid to pass from the liquid to the gaseous condition 
as the pressure tends to fall and pass from the gaseous 
to the liquid condition as the pressure tends to rise, 
su ly as di 
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THE COURSE OF FORTY YEARS’ LOCOMOTIVE 
BUILDING FOR A GREAT FRENCH ROAD. 
No, Il. 

Srx-CoupLep LocomMorIvEs. 


A year after the founding of the Chemin de Fer du Nord, 
the first six-coupled engines were put on the rails—1846. 
They were styled ‘ Stephensons,” and numbered only 
twenty-six. In appearance they considerably resembled 
the Clapeyrons, of which a diagram has been given. 
Domed fire-box behind trailer, outside cylinders, and the 
six wheels grouped upon a base of 9ft. 6in.; cylinders, 
104in. by 234in.; 778 square feet of heating surface ; and 
weight, 20} tons. Alterations upon them commenced in 
1852 by the substitution of Crampton fire-boxes with 
shell flush with boiler. This then raised heating surface 
to 978 square feet. Further slight modifications were 
made up to 1877, and pressure increased to 118]b.; but 
the machines retained their frames and old-fashioned 
appearance to the end. Derosne and Cail, and Gouin 
were the builders of the series—3201—38264. 

The ‘*Mammoths” were a class of which 192 were 
built between 1849-1882, and were numbered 8265 to 
3274. The earliest differed from the Stephensons inso- 
much that they had inside cylinders and larger wheels 
—4ft. 8in.—but the boiler was only 88in. diameter; 
cylinders, 10fin. by 284in.; heating surface, 778ft. 
Creusot built ten such in 1849, and these, between 1875- 
1881, were made still serviceable by Crampton fire-boxes, 
153in. diameter cylinders, and a 15in. longer wheel-base. 
Construction lapsed until 1860, the Grafenstaden Company 
then turning out forty-two—3621—3662—during the three 
years following. In these the boiler line was flush 
throughout, and, having no dome or domed fire-box, 
steam was taken by an outside pipe to the inside inclined 
cylinders; heating surface increased to 1046 square 
feet, and brake blocks gripped the forward side of the 
four leading wheels and the rear side of the trailing pair. 
Thirty-five engines—3651—8697—by Creusot followed in 
1862-1867 of the same neat build; but with fifty by the 
same firm in 1875-1878 the design completely changed, 
resembling the rebuilt Stephensons already illustrated. 
The Mammoth six-coupleds are completed by mention of 
forty built by the Creusot and Alsacienne Sociétés in 
1882. The leading dimensions of these and the foregoing 
are: Cylinders, 15}in. by 28}in.; wheel base, 11ft. 9in.; 
heating surface, 913 square feet; weight empty, 25 tons. 
They had all wheels braked—hand and vacuum— 
two leading axles equalised, and with wide roof over 
the foot-plate on the S. A.’s machines. Between 1874 
and 1883 many of the older machines were improved by 
15jin. cylinders in place of 10}in. bore, and leading 
wheels fitted with inclined planes to their boxes for 
lateral play while traversing curves. 

The “Nord” six-coupled goods are to this day 
the handiest engines on the road, either for fast 
goods or heavy passenger service. Up to 1883 the series 
were comprised of 258 machines—126 ordinaries, twenty- 
five with more or less of a bunker behind the foot-plate 
—and in some cases supported by a radial truck—and 
fifty-five with fixed tenders running on a bogie. The 
first on the road were built in 1852-1855 by the Creusot 
Company, and numbered 8275—8334. These were, for 
that time, a fine class of engines, as the following leading 
dimensions will show: Cylinders, 17}in. by 26}in.; wheels, 
56in. diameter, 7ft. 2in. between the first and second 
and 8ft. 2in. between the middle and trailing centres; 
boiler 59in. diameter, centre from rail 8lin.; 250 tubes, 
12ft. lin. in length between tube plates; grate, 40in. 
by 54in. horizontal length, very steeply pitched; weight 
empty, 28} tons; heating surface, 1317 square feet; 
coefficient of tractive effort, 4-1 tons. Our supplement, 
published June 20th, will explain their general character- 
istics. Later, in 1872-1881, these engines were provided 
with fire-boxes 6ft. 6in. long, this alteration bringing the 
trailing axle under the ash pan, the heating surface 
being increased to 1831 square feet. The twenty-five 
tender engines, built—1876—and erected at the Paris 
shops of the line, had a very different appear- 
ance; ten with wing-tanks or bunkers and a substan- 
tial covering to the foot-plate, but, instead of curved 
running boards, the frame was made straight. The 
cylinders were outside and the valves on top, 15}in. 
by 28}in.; 55in. wheels, 11ft. Sin. wheel base; 
boiler, 47in. diameter and 11ft. 4in. long; grate 
area, 17 square feet; the bars level for three-fourths 
of the length, and then steeply pitched towards the 
damper; heating surface, 1050 square feet; tractive 
effort, 3°6 tons; weight, 29} tons empty. Out of the same 
shops the remaining fifteen turned cut were handsome 
machines, differing principally by the short bunkers 
behind the foot-plate, and with 16}in. cylinders giving 
increased tractive power—4°7 tons coefficient; driving 
wheels arranged as with the preceding class; and 6ft. 6in. 
from engine trailer to the first bogie wheel centre; total 
length over all, 32ft.; empty, 38} tons; loaded, 44 tons. 
Nine engines had a Bissel bogie under the end, and six 
were fitted with Roy's boxes. The heating surface was 
the same in both, and the series numbered 3001—3020 
and 3156—3160. Of the bogie tenders (Class 8021— 
3075) fifty-five were built in 1880-83 by the Société 
Alsacienne (formerly A. Koechlin and Co. and Grafen- 
staden Co.), with all the beautiful finish usual to this 
firm’s machines, and an idea of the series may be had 
from our supplement. It may be safely said that they 
are among the best of the Nord’s engines at the present 
time. Cylinders, inside, 16}in. by 24in.; wheels, 63in. 
diameter; boiler, 42in. by 11ft. 4in:; horizontal length of 
fire-box at grate, Tit. 5in., which latter is somewhat 
steeply inclined; total heating surface, 1060 square feet; 
tractive effort coefficient, 4:4 tons. Weight: empty, 
43 tons; loaded, 583 tons. Length, over all, 87ft 
Centres: Leader to second, 6ft. 10in.; second to 
trailer, 6ft. 6in.; and trailer to bogie pin, 8ft. 6in. 
Following closely on the lines of the foregoing, the 
same firm sent out fifty-two six-coupled engines in 1888-4 
of the same power and with the same framing, but 





separate from their tenders, and weighing only 353 tons— 
Nos. 83401—8452. 

To conclude the “Nord” six-couples, there is a 
force of sixty-six rather small tank engines, used for 
shunting and station work. The Grafenstaden Company 
constructed twenty in 1874, and the remainder were made 
“p at the company’s shops, beginning in 1871 until 1880. 
These small engines are interesting, as thirty-six are con- 
verts from the huge four-cylinder engines with cylindrical 
steam-drying apparatuses, originally designed for heavy 
gradients, and illustrated on page 491, June 20th. The 
dimensions of the thirty-six varied somewhat, a number 
being mounted very high; cylinders, 17in. by 17in; 
wheels, 59in.; wheel base, 7ft.; boiler, 44in. diameter; 
total heating surface, 674 square feet; weight, 244 tons; 
tractive coefficient, 4°3 tons. The remaining ten were 
constructed new in 1880 by the Nord; and these, as well 
as the Grafenstadens, had 15}in. by 17}in cylinders; 
wheel base, 8ft. 6in., and weighed only 24 tons. 

The shunting tank engine in our supplement illustrates 
a series called after the Paris and Orleans line, having the 
P. and O. shape of dome cover as their most distinguishing 
feature. The Nords just mentioned were of much neater 
design. Of the P. and O.’s thirty were built by Koechlin 
in 1862 to 1866, with 15}in. by 17}in. cylinders, and 723 
square feet of heating surface; weight, 22} tons. 

“ Koechlin” was the name of a class of curious little 
engines first constructed by Gouin in 1855, after the 
model of one built in 1848 by Koechlin. Their general 
characteristics were a very small boiler, 37}in. by 10ft.; 
extra long chimney; large dome cover with cornices and 
beadings, inverted egg-cup shape; inside inclined cylin- 
ders, 153in. by 17}in.; coal bunkers mounted on each side 
of the fire-box, looking like old-fashioned tenders turned 
wrong way about, and wing tanks placed on each side of 
the smoke-box; total wheel base, 9ft. 5in., and the middle 
and trailing axle took the weight by means of one pair of 
springs, as is usual with the English Great Western broad- 
gauge leading wheels. Heating surface varied from 
630 to 660 square feet. Only twenty were built—3801- 
3835—and fifteen of them, erected in 1863, had fiat-topped 
domes and an arrangement of the tanks which made 
them the only “ saddle tanks” owned by the Nord up to 
this time. These reservoirs were square, and the little 
machines had a neat but box-like appearance. Weight, 
22} tons. 

The Paris, Lyons, and Mediterranean is the model for six- 
coupled as well as for other classes of engines Our supple- 
ment shows the general arrangement of the machines, 
of which twelve were built by Koechlin in 1866. Outside 
cylinders, 17}in. by 25}in.; wheels, 5lin.; grate surface 
only 14 square feet; total heating surface, 1294 square 
feet; weight, 30tons. Spring-hangers of the two forward 
axles were simply hooks, clipping over the top leaf. These 
locomotives are finely finished with dark sheathing and 
brass bands. 

A distinct class of engines of the Northern line 
are those working the Lille - Valenciennes section of 
the system, and from which they derive their 
name. A brass chimney-cap of the Brighton style is 
their more distinguishing mark, and this addition on 
the chimney was doubtless derived from a few engines 
—class 2437—2440—scrapped in 1877-80, and of which, 
beyond being known as “ mixed English,” there is very 
little record. The prevailing characteristics of the Lille- 
Valenciennes may be seen by reference to our supple- 
ment. Only two engines of this appearance with six- 
coupled wheels were built. This was in 1866, by 
Koechlin, Cylinders, 16in. by 23}in.; wheels, of good 
size, 59in. diameter; an extraordinarily long smoke-box, 
48in.; boiler, 49in. diameter; total heating surface, 1242 
square feet ; weight, 29} tons. The peculiarities of the 
Tubize Company's locomotives were referred to in the 
four-couples, and our supplement gives the style 
of build. These also are called Lille-Valenciennes, 
and twenty-three were railed in 1875-76. The fire-box, of 
Belpaire pattern, is 7ft. 4in. by 39in. wide, horizontal 
dimensions; boiler, 54in. by 11ft. 9in.; wheel-base, 13ft.; 
total length, 29ft. 5in.; weight, 303 tons, and heating sur- 
faces, 1213 square feet. The face of the slide valve is 
placed at an angle of 45 deg. to the side of the cylinders. 
So far, 567 six-coupled locomotives have been referred to, 
of which the Northern France has plan records up to 
1884, 


E1GHT-COUPLED LocoMOTIVEs. 


In the early days of railroads the Chemin de Fer du Nord 
probably owned the most powerful of the world’s locomo- 
tives—great cylinder capacity, ample boiler power, and 
plenty of adhesive weight. Those who noted the goods 
locomotive by Schneider and Co., of Creusot, shown by the 
Chemin de Fer du Midi, at the 1889 Paris Exhibition, 
could judge from that the old engines of the northern line. 

The Engerth locomotives were first built in 1856-7, 
to the number of thirty, by the Creusot Company ; 
and later—1857-8—by the Grafenstaden, who erected ten. 
Out of this forty there are twenty-seven running to-day, 
mostly with their original boilers, but all are marked for 
breaking up. The outline, page 491, illustrates the chief 
features of the series—4361—4400. The dimensions are 
especially worthy of remark: Cylinders, 193in. by 25in.; 
wheels, 47in. diameter; total wheel base, 18ft.; boiler, 
60in. diameter; 16ft. 3in. between tube plates; fire-box, 
52in. by 55in. by 70in. high under tube plate; grate area, 
horizontally, 20°9 square feet; total heating surface, 
1992 square feet, of which only 83 square feet is from 
fire-box; length over all, 43ft. 4in; weight, empty, 45 
tons; capacity for 8} tons water and 2 tons coal. In the 
Grafenstaden machines weight increased 49} tons, 65} 
tons loaded; 42 tons for adhesion. Heating surface 
increased to 2120 square feet, and length 43ft. 8in. In 


. | both, the coefficient tractive power was 6°2 tons at 118 lb. 


pressure. For goods locomotives 65 per cent. of the max. 
theo. is calculated as the coefficient. 

In 1870-2, the Pag aed of Fives-Lille built four 
engines of the Lille-Valenciennes type, and which 
we have illustrated. As will be noticed, the whole 





weight of coal and water was available for adhesion—388 
tons when empty; 48 tons roadworthy. Cylinders, 
17}in. by 23}in.; wheels, 47in. diameter, on rail-base 
of 12ft. Tin.; 12ft. 8in. between tube-plates; and grate, 
8liin. by 72in.; total heating surface, 1454 square feet; 
tractive power—max. theo.—8°7 tons. 

Eight-coupled engines of the Nord class are usually 
separate from their tenders. The exception is the series 
4401—4425, made up of twenty-five machines built by 
Grafenstaden in 1875, and of which an outline has 
been given. One or two were afterwards, during 
repairs, fitted with Adams’ valves to domes. Their 

rincipal dimensions are:—Total length, 33ft.; wheel 

ase, 13ft.; cylinders, 174in. by 25}in.; grate, 37in. by 
78in.; heating surface, 1245ft.; eoefficient tractive power, 
6 tons; weight, 373 tons; or in working order, 49} tons. 

For banks the Nord in 1859 introduced the heavy 
gradient class, taking all the weight of coal and water on 
the engine frame, the peculiarity being in the tanks, which 
were placed under the boiler. Gouin and Creusot 
built the entire series of fifty-three. Our engraving 
illustrates thirteen of ordinary construction. From 
rail to boiler centre, 7ft.6in.; the foot-plate was also high, 
62in.; wheels, 4lin.; base, 10ft. 9in.; cylinders, 183in. 
— 18}in. stroke; and tractive power coefficient 

ns. 

Following out a theory that there was still a desirable 
amount of useful heat from the fire-box, after traversing 
11ft. 3in. tubes, forty engines were constructed between 
1862 and 1865 with cylindrical steam reservoirs on the 
boilers fitted with tubes open to an elevated smoke-box, 
the heat from which was to dry the steam; and to convey 
some idea of the arrangement, reference is here made to 
a double six-coupled engine, illustrated by us, page 491, 
but which resembled the eight-coupled ‘“ steam-dryers” 
and the “heavy gradient” class just preceding them. 
Their chief points were that the Belpaire form of fire-box 
was mounted above the frames, allowing 5ft. 103in. 
extreme width, and a grate area of 28 square feet for burn- 
ing slack. The first twelve eight-coupleds turned out in 
1862 had short reservoirs with one connection only 
between the forward end of the boiler and the cylinder 
above. Cylinders, 18}in. by 18}in.; boiler, 5lin. by 
11ft. 2in.; heating surface, including dryer, 1529 square 
feet; wheel-base, 12ft. 4in.; weight, thirty-one tons. In 
— the horizontal return chimney ended over the fire- 

OX. 

A year later eight were erected with the cylindrical 
reservoir equal to the length of the boiler, and the flue 
sloped upwards at a slight angle and terminated on 
a standard to the rear of the foot-plate ; these had inclined 
fire-box shells and two connections between boiler and 
reservoir, which latter had a heating surface of 235 square 
feet to its 3in. tubes. The remaining twenty were from 
the shops of Creusot in 1865-1866 with longer wheel-base— 
134ft.—and weighed 82} tons; the dryers were shortened, 
but heating surface increased 1640 square feet total. Fre- 
quency of leaky tubes in the reservoirs—which were not 
ferruled—caused the first modification in 1872-74, when 
the horizontal chimneys were removed, and the dryer 
without its tubes became a mere steam chest, reducing the 
heating surfaces to 1844ft., and later, the boiler tubes 
were reduced from 356 to 260, diminishing the total heat- 
ing surface to 1335ft. The coefficient tractive power was 
the same in all, 56 tons. By 1882 the series were entirely 
overhauled, and ceased to become steam-dryers. 

The four-cylinder goods engines were of the same 
model. Many readers will remember the express and 
goods engines of this type exhibited at the 1862 
London International. Following are the principal 
dimensions of ten of the latter twelve-wheel loco- 
motives and of which twenty were built by Gouin, 
1863-7. The first ten differed from the one shown by out- 
line, in that the boiler was about 3ft. longer, the connec- 
tion of boiler and reservoir was by two simple holes, and 
the cylindrical reservoir was just half the diameter. 
Extreme length, 35ft. 1lin.; wheel base, total, 19ft. 6in.; 
boiler, 594in. by 8ft. llin.; grate area, 30 square feet; 
1428 square feet of heating surface to tubes and fire-box, 
and 215 to the dryer. Wheels, 4lin. diameter, each six 
having the weight unequally distributed by four short 
balance levers, the engine weighing 45} tons empty, and 
loaded 58} tons; cylinders, 17in. by 17in.; coefficient of 
tractive effort, 9°4 tons at 118]b. pressure. As just men- 
tioned, the first ten were much simpler, differing thus: 
Length between tube plates, 11ft. 3in.; grate area—largest 
ever made on the Nord—385'8 square feet; 2126 and 234 
square feet making entire heating surface 2360; weight 
433 tons, or with full capacity of bunkers—1 ton of coal 
and 8 tons water—and roadworthy, 58 tons. Their end 
was speedy. These last were transformed into twenty 
six-coupled station engines in 1874; those, as illustrated, 
with small boilers were converted into sixteen engines 
for the same work in 1871-73. Both rebuilds have been 
already mentioned in the six-coupled series. 

Before the introduction of the excellent standard 
four-coupled fast engine of to-day the express traffic 
was worked by Buddicoms, mixed Engerths and 
Cramptons. The latter were seriously in rear of 
the times, and just then—1862—M. Jules Petiet intro- 
duced a machine which was expected to have all the 
advantages of adhesion of a four-coupled, but without 
the disadvantages incident to coupling rods, and further- 
more, avoiding the excessive damage and tear to rails 
which single driving wheels in those days, as in America 
at the present time, were given credit for. Eight engines, 
with four cylinders, 14in. diameter by 13}in. stroke, 
placed at the extremity of frames, and each pair connected 
to 6¥in. single drivers by 87in. connecting rods, were built 
with the same drying apparatus just described, and, it 
was thought, would make all the speed that was required. 
The two valve-gears were controlled simultaneously by 
a reversing handle duplicated on each side of the foot- 
plate. As the drivers were 17ft. between centres, six 
42in. wheels were placed between on a base of 7ft. 4in. 
The ashpan was divided in the middle, and sloped so as 
to catch the air in both directicns. One advantage 
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was supposed to be in their lightness, compared 
to an ordinary engine and tender—35} tons; when 
loaded 48 tons, of which 21 tons was carried by the 
driving wheels ; tractive coefficient, 3 tons. Balance 
levers were used between drivers and each nearest bear- 
ing pair. Their boilers were near the size of the largest 
four-cylinder goods locomotives, and the total length 
was 36ft. Unfortunately for the venture, not one 
remained in 1884; their destruction dating back as far 
as 1878. 

We have illustrated the “Nord” ordinary eight- 
coupled goods from a class of machine of which, up to 
1882, the Nord owned 400. They began by thirty con- 
structed in 1867 by Creusot, and the dimensions are worth 
noting :—Cylinders, 19}in. by 25}in.; wheels, 5lin. dia- 
meter, and 13ft. 10in. between extreme centres; boiler 
barrel, 60in. diameter at smoke-box end, 13ft. 4in. between 
tube plates; fire grate, 7ft.2in. by 39}in.; heating surfaces 
varied, 1623 square feet to 1235 square feet; weight, 
37} tons; coefficient of tractive power, 66 tons. Differ- 
ing slightly, twenty-four were constructed by Cail in 
1867, with squarish domes and with small regulator cham- 
bers connecting to the cylinders by an outside pipe ; they 
weighed 37} tons, and had 1672 square feet heating surface. 
The grates were reduced in width in a series of ninety- 
three, began in 1872 and finished in 1874 by Creusot; 
they being only 37in. by 7ft.; heating surfaces, 1344 square 
feet. In appearance these resembled the first issue. 
Cockerill and Claparéde turned out twenty-three more in 
1872-73 on Cail’s previous model and dimensions, but 
with 1610 square feet heating surface, and 24 square feet 
grate area. 

A fine series of 230 engines were constructed during 
1879-82, and classed 4001—4800 and 4971—4990. The 
Florisdorf Co., the Wienner Neustadt, the Soc. de Con- 
structions des Batignolles—Paris—Claparéde and Co., 





THE APPLICATION OF THE TRANSPORTING 
POWER OF WATER TO THE DEEPENING AND | 
IMPROVEMENT OF RIVERS. 


By W. H. WHEELER, M. Inst. C.E. 
No. III. 


In the previous article on this subject, in THE ENGINEER | 
of October 25th and November 8th last year, attention | 
was directed to the advantage to be gained in the | 
economical improvement of rivers by making use of the 
transporting power of the water for carrying away the | 
material which has to be moved. It was pointed out 
that all rivers carry a certain amount of matter in sus- 
pension, and that this quantity is very largely increased 
in floods. The detritus thus brought down and carried 
out to sea, or deposited on the shores of the estuary, is | 
the result of the disintegrating effect of frosts and rains 
on the soil over which the rain falls, which becomes sufli- | 
ciently broken up to be washed along the outfall channels | 
into the river and carried by them tothe sea. It was | 
contended that a similar disintegrating and mixing pro- | 
cess might be applied to shoals or the natural bed of a | 
river by mechanical agency; the successful application | 
of the process depending on the complete disintegration | 
of the material and the thorough mixing of the particles | 
so disintegrated with the water by continuous stirring or | 
churning, thus reducing the material acted on to the | 
condition in which alluvial matter is transported by rivers | 
when in a turbid condition. Several examples were given | 
to show the quantity of matter carried in suspension, | 
two of which may be quoted, namely, the Rhone, which 
with a velocity of 8ft. per second, carries 426} tons of | 
solid matter per day for every cubic foot of water dis- 

charged ; and the Welland, in Lincolnshire, where the | 
bottom being disturbed by mechanical agency, 11°8 tons | 
per cubic foot was removed with a velocity of 3ft. per 


| machine temporarily fitted up for the purpose has suc- 


ceeded in obtaining an eroder which, while requiring a 
small amount of power to drive it, thoroughly disin- 


| tegrates the material operated on, reduces the particles 
| to minute size, and then mixes them so completely with 
| the water, that while the effluent stream a short distance 


from the eroder becomes only in the same turbid condi- 
tion as when a slight land fresh is coming down the river, 
yet at the same time the removal of an immense amount 


| of material is effected at a very small cost. 


This machine, as shown by Fig. 1, and named, to 


| distinguish it from other machines, an Eroder, has now 

| been at work in the tidal portion of the river Witham for 
| upwards of fiye months. 
| been given to test the merits of the principle of applying 


Asuflicient time has, therefore, 


the natural transporting power of the water to the 


| improvement of its own channel, as advocated in the 


previous papers. It is now proposed to give the results 
of the working of this eroder. 

The machine, as temporarily arranged, consists of an 
ordinary mud barge capable of carrying about 80 tons. 
At the stern of this is fitted a wooden frame, capable of 
being raised or lowered by a winch on board. This frame 
carries a vertical shaft having at the lower end the cutter, 
which is driven by a 6-horse power portable engine at the 
rate of 120 revolutions a minute. The particular form of 
the frame was rendered necessary to prevent cutting the 
boat about. In a boat made specially for the purpose it 
would be made of iron and pass through a well, the cutter 
being driven direct from the engine. The barge being 
moored ahead is warped from side to side of the channel 
by wire ropes, running through guide pulleys, worked by a 
winch over a space 50ft. to 60ft. in width, and is also 
gradually worked ahead against the stream, similar to the 
manner in which an ordinary dredger is worked. In the 
early operation of the machine the warping winch was 





oo 


THIN 


eer etr 





LC: 


TT tLe 
‘ 


il 


4 


Ml 


if 


UHH 


i 


. Wh hh 





Fives-Lille Co., and the Creusot Co., were the builders. 
The Woolf tandem compound at the 1889 Paris Exhibi- 
tion was of this type; differing from those previously 
described but very slightly, and showing the fitness of 
the machines for the Nord heavy freight service. They had, 
however, the modern flat-crowned fire-box shell, the con- 
struction of which at this moment seems to be giving way 
to the cheaper circular form. Of the same cylinders and | 
boiler, tractive power and weight as before, these engines | 
had 1585 square feet heating surface, fire-box dimensions | 
being 43in. by 83in. at crown by 55in. high; tubes, 236, 
ljin. diameter outside, and 13ft. lin. long. 
The above outlines of the form and dimensions which 
have successively appeared in the motive power of the 
representative line of France, while showing what such 
capable engineers as M. J. Petiet, superintendent to 1871, 
and Ed. Delebecque, supermtendent to 1880, have done | 
for the service, will also exemplify the fitness or unfitness 
of weight and proportion as they have survived or been | 
early scrapped, sufficient for engineers on which to base 
their own inferences; besides this it is only necessary to 
remark on the existing machines from the older types 
referred to. Of Buddicoms there are none, as the last 
was demolished in 1880. A solitary Sturrock—not 
hitherto mentioned—ran nineteen years, and was scrapped 
in 1879. Of Stephenson rebuilts four and six-coupleds, 
twenty-two remain, all marked for destruction. Only five 
old Clapeyrons exist, but are likewise destined. Thirty- 
five Engerths—mixed—and twenty-seven eight-coupleds | 
are now wearing oat on their last repairs. Out of sixty | 
Cramptons, twenty-six are still running, four having | 
criginal boilers that have been tubed five times and new | 
boxed twice. Between them each has averaged 70,000 | 
miles. Originally they worked the fastest passenger service 
between Paris, Lille, and Boulogne, from which work they | 
were rapidly displaced in 1871, although still with excep- | 
tions until 1880, since which time they have been given | 
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WHEELER'S CANAL AND RIVER BED ERODER. 


second. By the experiments which the author had made 
he found that the most effective results from mechanical 
disintegration and mixing could be obtained from warp 
or alluvial deposits, then from clay, and the least effect 
from sand. Although clay is not eroded, and will not 
yield to such a velocity as generally prevails in a river, 
yet if it be disintegrated the particles are so much finer 
than sand that they readily become diffused, and mixing | 
with the water, are carried away in suspension. These | 
results have since been confirmed in practice. 
Various attempts have from time to time been made | 
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worked by hand, but subsequently a self-acting winch was 
designed by Mr. Herbert Wheeler, the resident engineer 
in charge of the machine—and under whose directions it 
has been fitted up and all the details worked out—which 
is worked from the engine and automatically coils and 
uncoils the side ropes, and at set intervals draws the 
boat ahead. This automatic winch has added greatly to 
the efficiency of the machine, insuring a more regular 


| advance and at a greater rate than when the warping was 


done by hand. The total cost of fitting up the eroding 
machinery, including the winch and alterations to the 


| boat and shed for engine, has been £128. The barge and 


engine are hired. 

The action of the eroder is as follows:—The rapid 
revolution of the cutter causes a strong centrifugal 
current in its vicinity. If the material operated on is 
clay, or of a compact nature, the peculiar form given 
to the eroder allows it, as it is warped forward and rapidly 
revolves, to keep cutting away the material, detaching 
small particles, which are whirled round and rubbed against 
the face. The detached material is thus so rubbed together, 
and knocked about and churned up, that the particles 
become completely disintegrated and reduced to a size 
nearly as fine as those of which Portland cement is com- 
posed. When sufficiently fine to be carried by the current 
they float away in suspension. The machine thus auto- 


| matically adjusts the size of the particles to the strength 


of the current. That the cutting of the face is more due 
to the disintegrating effect of the small stones and pieces 
of material continually being rubbed against it by the 
centrifugal current in operation than to actual contact 
with the latter, is proved by the fact that the sounding- 
rod can always be inserted between the cutter and the 
advancing face, and also by the small amount of wear on 
the face of the machine. 

When the eroder is working in sand, the finer and 


| lighter particles are carried away by the current in 


f 
branch work at Lille and Somain, and are now running | to remove shoals from rivers by breaking up the material suspension, their size depending on its velocity; the 
out forthe scrap heap. The Nord has inservice 470 single with harrows, scrapers, and similar appliances, and in | larger particles become so distributed as more readily to 
and four-coupled engines—fifty-one being expresses—591 | many cases with a certain amount of success. The defect | be rolled along the bed of the channel by the ebb 
six-coupled, and 535 eight-coupled; total, 1596. Out of | of all these machines, however, has been that they have | current. By working a little below the intended depth, 


a total of 305 destroyed, sold, or now marked, only fifteen | 
are eight-coupleds. 

It is to the courtesy of M. C. Sauvage, principal 
engineer of the Paris erecting works, and during visits to 


} 


only loosened the material, but have not incorporated it 


the removal of fine gravel, sand, or soft material. 
After a number of experiments with models of different | 


stones and particles too heavy to be carried away remain 


| with the water, and they have only been applicable to | buried in the bed of the river. Samples of water taken 


from below the surface as near to the cutter as it was 
practicable to take them—say 3ft.—yielded solid matter 


those shops, that the facts contained in this article are | forms, the author has now succceded in demonstrating | in suspension varying from about the third of a pound up 


due. Cuartes R. Kine. 


| his theory in a practical manner, and by means of a! to 151b. in the cubic foot, depending on the nature of the 
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soil. At 10ft. away the proportion is reduced to about | for barging. The lowest price at which a contract could | nominal, and steam ploughing machinery.- Amongst the 
2224 grains, or about one-third of a pound in a cubic | be obtained for the work had been 2s. 6d. latter Messrs. McLaren have recently supplied a pair of large 
foot, the quantity rapidly diminishing as the distance| The third trial was in the removal of a shoal or sloping | compound engines, the general 5 mapa of which will be 
from the eroder is increased, and the material becomes | bank, 8ft. above the bed of the river near the bank, understood from our engraving. They are fitted with cylinders 
more distributed, till at 100 yards away the quantity was | shelving down to about 2ft. at the lower side. The upper | Opin. and 14in. diameter yi Sage stroke. Steel crank shafts 
only 67 grains in a cubic foot. ‘The river at this place is | part of this consisted of ordinary clay, with a great deal | psa yr ae — Prony) “a — ag 3 sar a 
about 150ft. wide and 8ft. deep, the current running at | of hard chalk on the surface, and the lower part of boulder | 6it din, San pe gale ort nore Fone: aren 
the rate of one and a-half miles per hour. | clay. The quantity to be removed was 6225 cubic yards. | o¢ wrought iron with i SRP pany pee The axle aie aaa 

The first trial was made on a shoal which had aceu- | The cost for working expenses and hire was £35 10s., | priors cit are enclosed in dust-proof casings. The work- 
mulated along the jetty outside Boston Dock. The | equal to 1:47d. per cubic yard. In this shoal, the stones | ing parts of the engine are also protected by suitable iron 
entrance to the dock lying off the main channel of the | met with were satisfactorily disposed of, no harm happen- | casings. They are also protected by a large awning which 
river—as shown by the sketch, Fig. 2—there is an eddy | ing to the machine beyond shearing off two or three of the | commences 1ft. 6in. behind the tank, and extends to lft. 6in. 
current in front of the lock, and a tendency for material | bolt heads, and occasionally throwing the belt off the | in front of the crank shaft. The boiler is of best quality 
brought up by the tides to deposit. In the improve-| engine. The average current here was about one and a- | Siemens-Martin mild steel throughout. All plate edges were 
ments made in the river it was necessary to stop up the | quarter miles an hour. planed up true, and rivets closed by forty tons hydraulic 
old course by an earthen bank, in order to divert the | The fourth trial was a shoal of about half a-mile in | ™chinery. The diameter of the boiler barrel is 3ft. 6in.; heat- 
water into a new cut. During this process the tidal | length consisting principally of silt and coarse sand mixed rm — 387 mg re —— rps Pow square feet. 
water came up charged with a large amount of alluvial | with shells, which had become so coated with alluvium 1 - ke ws oa pes — hic “ co 8 os woo — 7 
matter, a great deal of which settled in the place above | on the top that the current passed over it without causing teovtee at tha tonh fo ‘Dated ‘ pfs thin et oy ae oa me 
described, and formed a shoal 800ft. long, 50ft. wide in | erosion. This part of the channel was very irregular, good = ao dtu. The cate outie of the po 400 
the widest | art, and rising at the upper side to 8ft. above | containing holes below the required depth, and into these gallons. The engine is fitted with a winding drum on the 
the dock sill. The material was so tenacious that the | the stones and coarse grains of sand were washed after | main axle in addition to the ploughing drum underneath the 
water from the sluices, used for clearing the entrance, | being disturbed by the eroder. The channel was | barrel of the boiler. The whole of the spur gearing both for 
had no effect on it. Some of the upper portions—above | straightened, and a cut, 50ft. in width, varying from 6in. | the road travelling and for ploughing motion is of cast steel 
low water of spring tides—of this had been removed by | to 2ft. 6in. in depth, was made at cost of £21, or about | throughout. The ploughing motion is fitted with a double 
casting it into barges at a cost of 10d. a ton, and also | 0°78d. per cubic yard. The machine is now at work on | speed, so that when ploughing for cereals the implement can 
some of that below low water by dredging with a bag and | another shoal which rises about 18in. above the rest of | be driven at a rapid pace, while for trenching land and tear- 
spoon at a cost of 1s. 6d. per ton. From its position | the channel, and is composed of red sand and fine gravel | 178 out roots, &c., the more powerful slow gear may be used. 
close to the jetty, it could not be reached by a bucket | cemented together, and nearly as hard as concrete. Its | All the ae —~ ae — oe recog => 
dredger, and the quantity hardly warranted the purchase | progress along this shoal is much slower than in the Fo ba hi od a tas hout. is fitted with 500 varde 
of a Priestman grab. The eroding machine removed | other cases, but the eroder is disintegrating it, and the a po saad ate The Sohal length of the engine owe all 
— this shoal in three tides 1751 cubic yards, at a work- shoal gradually disappearing. With a more powerful | is 23ft. Sin. ; extreme width, 10ft. 74in. In addition to the 

cost for hire of barge and engine, labour, coals, oil, | engine, and a boat properly fitted for the purpose, much | ordinary cultivating tackle a large knifing machine was sent 





&e., of £5 11s. 6d., equal to 0°75d. per cubic yard | better results could have been obtained. | with this set, which, when tested at Leeds, in strong boulder 
measured in situ. A saving was thus effected, as com- Careful soundings have from time to time been taken | clay, tore up the hard soil to a depth of 3ft. 5in., throwing 


out stones the size of a man’s body. This implement, which 
weighs between four and five tons, is 27ft. 3in. long, over all. 


pared with the cost of the material — removed, | to ascertain whether the material disturbed has settled 
The framework, formed of channel iron 8in. by 34in., has 


of £158, which more than paid for the fitting up of the | again in the channel, but although, owing to the dry 
machine. ; | season, the amount of scour down the river has been less | +2€ ?¥ : : . . 

The second trial was an attempt to lower the entrance | than usual, no deposit can be traced. In fact the water | — oe 2 -_ tage nay aa thick, os 
channel to the lock 2ft. for a short distance, which could | is less loaded with detritus than it is in an ordinary freshet. | pry wg oy nee ap oe ane tan See Sines O8 See 
not be venient] y shed by : fs jj : a : , | end 8din. by 13in. thick, sharpened to a knife point and fitted 

p conveniently reached by an ordinary dredger then | A slight deposit has, however, been noticed on the cesses | ,: : sonici ; 
at work. Th i : a | : : with steel socks, capable of working to a depth of 3ft. 5in. 
work, e bed of this channel was composed of very | and marshes against the river. i in. wi 
hard b M * 7 | a 4 eee = : The road wheels are each 5ft. diameter by Sin. wide, and at 
ard boulder clay mixed with chalk and stones, and a From the results thus obtained I think it is practically | each end is fitted a throwing-out arrangement for lift- 
small proportion of warp. TI h d . . > ie 8 gi 
proportion of warp. 1e contents of the shoal | demonstrated that the transporting power of water may |:ing the implement out of work when required by its own 
moved by the eroder was 1141 cubic yards. No difficulty | be economically applied to the removal of shoals, the | forward motion. The lateral distance apart of the tines is 
was found in working in this hard material, the clay was | scouring out of deposit from large drains, and the deepen- | 1ft. 1}in., and the total width of the implement, over all, is 
easily disintegrated and reduced to minute particles, and | ing of small rivers where the quantity of material to be | 4ft. 6in. 
floated away with a current of 14 miles an hour. Occa-| removed is not sufficient to warrant the large outlay 
<a on coming across a stone, a vibration could be | necessary for the expensive plant required for dredging. ALVASTON AND BovLToN SEWERAGE, DERBYSHTRE.—At a special 
nile in the ripe rag é vagy re done, ~~ a sunken | Pet of the Alvaston Local Board held last Friday, July 11th, 
was cu o shreds. The stones disappeared, | it was decided to instruct Mr. W. H. Radford to prepare a scheme 
whether by being broken up or benled-<peoblitty the | for the sewerage of the district. The district to be drained 




















latter—could not be told, and a clear channel to the level 20-H.P, AGRICULTURAL ENGINES FOR nee cee tee re ee 
ofthe ail was left. This work cost 20d. per eubie yard. | MELDURA. Wednesday ag ee Rear f= 
@ same material, dredged up from the rest of the Bill of the Dublin Corporation with amendments. The Duke 





channel by an ordinary small ladder dredger of 12-horse A LARGE quantity of agricultural machinery has been | o¢ Richmond’s Committee threw out the Ayr Harbour Bill and 
2. * . p - . . i . ,, °. ‘J yr san ar : 2 — 
power, including hire of dredger, and removed in barges, a 2 eta A pm of lig elth & lee date’ | lot ee, se .—% the rn Clifton, 
wee which it had to be thrown by hand labour, Was | Messrs. Chaffy Brothers. These shipments comprise traction | ba Vomsmmas'a’ Conmbaas’ Bo One Seer Cok 
Costing 2s. per cubic yard, the greater part of which was engines, compound semi-fixed engines up to 50-horse power ' Railway Bill. ~ 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves resp + pini 


ELECTRO-MAGNETIC SEPARATORS. 

Sir,—In your notice of the exhibits at the Royal Show, Ply- 
mouth, you describe Messrs. Morris and Carter’s machine for 
extracting iron from bones, &c., as they are fed into disintegrators | 
or bone mills. I feel it incumbent upon me to show what I 
have done in this direction, and although in outward appearance 
the machines are essentially different, I gather from your 
description that the main principle is the same. I enclose a 
drawing cf my machine as patented in 1881, No. 2463, with an 
extract from my patent specification for your perusal. Apart 
from the general arrangement, I claimed the method of magnetising 
and demagnetising the magnets alternately during each half of a | 
revolution of the cylinder. 





of our 
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breakdown, 


LONGITUDINAL SECTION 


though he traces its presence to a different 
source. After carefully reading the evidence, I conclude that 
water could travel from the nearest boiler to the engine in 


_less time than a man could get from one engine-room to the 


other and have to open a door while doing so, The evidence of 
the greaser makes it quite clear that the cover gave way before the 
columns, otherwise the cylinder would have fallen before he could 
grope his way to the ladder at the forward end of the engine. I 
think it is exaggerating the facts to describe racing of the engines 
caused by screw shafts and propellers breaking as ‘‘ exceedingly com- 
mon,” probably 99 per cent. of the new shafts which have been put 
into old ships were to replace others condemned by inspection, while 


| a still larger proportion of propellers come to ape going in and 
banks 


out of port, through the Suez Canal—whose are strewn with 
screw blades ‘‘ thick as leaves in Vallambrosa”—or during heavy 


| gales ; at all such times an engineer is constantly standing by the 


valves, or the engine is controlled by a governor, so that racing to a 
dangerous extent with a wide throttle very seldom occurs. The 
term ‘‘exceedingly common” will 
apply with more propriety to 
piston breakages. I remember 
three broken low-pressure pistons 
within a short period of each 
other in different ships owned by 
one firm, and it is always easy to 
multiply instances by reference 


























to the shipping news during the 
winter months. There appears 
to have been no evidence given 
with regard to the top clearance 
in the low-pressure cylinder; it 
should originally have been at 
least half an inch in such an 
engine, and was probably more 
than this when the accident 
happened; while to those whose 
business brings them into daily 
contact with iron and steel under 
practical working — not labora- 
tory—conditions, it is difficult to 
accept a hypothesis for annihil- 
ating this clearance, which pre- 
supposes such an amount of 
elasticity in the materials with 
a suddenly applied load without 
leaving visible indications of the 

















ordeal through which it , 
as the bolts are re to be 
intact. On the other hand, all 
reason and analogy and ex- 

















How far Messrs. Carter and Morris’ idea follows upon mine, | 
I leave your readers to judge. I have not had time to examine 
the matter closely, but 1 think it is right to claim precedence for 
the invention. Nothing showed more clearly the necessity of such | 
a piece of mechanism than the recent disintegrator trials, each 
competitor finding five or six pieces of iron in the quantity of bones 
supplied for trial. 

e machine I make would have dealt with any iron that was 
found at the Plymouth trials, but it is not a desirable thing to have 
present when making racing tests. C. E. Hawn 

Standard Ironworks, Washford-road, 

Sheffield, July 5th. 
Extract from Hall's Specification, No, 2463, 1881, 

“Close to the mill or disintegrator I mount in suitable bearings a 
number of rotating electro-magnets. These magnets are placed radially | 
with a non-conducting material to insulate each magnet, which is sur- 
rounded -by soft iron wire, and the roy and itive poles of the 
wires are carried to the hollow centre of the Keno gy In each case also 
the feeding band is preferably of non-conducting material. By the 
operation of commutators and brushes on the outside of the hollow 
journal of the rotating magnet any number of the said ets may be 
= into operation during the whole or any part of a revolution. The 

orseshoe magnets are magnetised for a large part of such revolution, 
and for the remaining portions of the revolution they are demagnetised. 
The rotating electro- ets are revolved at a slightly higher circum- 
ferential speed than the linear travel of the band, so that the ends of the | 
horseshoe ets will stir the material as it travels on the band. Any 
—— of iron are attracted by the magnets, and carried away by them 

uring the magnetical portion of their revolution ; and when the magnet- 
ism or electrical current is e to cease, the particles are released and 
delivered into a suitable box or trough conveniently placed. A brush or 
cleaner of any convenient kind is placed, when necessary, to detach such 
particles from the magnets. The electrical current may be supplied to | 
_ electro-magnets in any convenient manner by dynamo machine or | 
otherwise.” 





THE STRENGTH OF BEAMS, 


Sir,—I notice in a recent issue of a contemporary a suggestion 
in regard to the solution of a so-called ‘‘ old puzzle Pidhe wees ; 
The idea is, I think, not new, it having appeared in your columns 
once before, and having been put forward by M. Considére in his | 
paper, ‘‘ Fer et Acier,” which appeared in a recent volume of the | 
Annales des Ponts et Chaussées. It is also worthy of mention that | 
the method of calculation referred to is rather difficult of applica- | 
tion, for it is by no means clear whether the real stress per square 

inch at the elastic limit or the real stress per square inch at frac- | 
ture of a piece of the same material in pure tension should be 

assumed in working out the ultimate resistance to rupture of a | 
beam of very ductile material. I have worked many examples in | 
both ways, and though the results were always more nearly in | 
accord with practice than under the ordinary methods of calcula- 
tion, still I was led to the conclusion that the formule deduced on 
these assumptions partook too much of the nature of empiricism 
to warrant their being put forward as legitimate generalisations | 
from the results of experiments. In some experiments I carried | 
out recently it is clearly shown that the old Lemela M=S8Z is} 
strictly accurate within the limit of elasticity, but the nature of | 
the assumptions on which it is based prohibit its application | 
beyond the limit of elasticity, and further, the shifting of the | 
neutral plane of the axis towards the compressed side of the | 
beam as the load approaches the breaking load, together with the | 
difference in behaviour of ductile material in tension and in com- | 
pression beyond the elastic limit, and other conditions, render the | 
calculation of the moment of internal resistance of a beam beyond | 
the limit of elasticity a matter of extreme complexity; and indeed, | 
judging by the futile efforts of able mathematicians to include ‘all | 
the conditions obtaining in this case in a formula which could be | 
handled without the aid of steam or hydraulic power, it is reason- 
able to assume that quite enough time and energy has already | 
been spent in trying to discover that which is, after all, of very | 
little importance to the practical engineer, inasmuch as—as Mr. 

Claxton Fidler very rightly observes in his able work ‘‘ A Practical 

Treatise on Bridge Construction”—in the very large majority of | 
cases of bridgework beams do not enter in their simple form, but 

generally in some other form that admits of calculation to a very 

great degree of accuracy; and further, it seems to me that a man | 
who is designing a structure in which material is used as a beam | 
should not need to know anything about the behaviour of the ma- | 
terial after the elastic limit. Ep. C, DE SEGUNDO, | 

7, Victoria-street, Westminster, June 25th. 





THE CITY OF PARIS. | 

Srr,—I am pleased to find that such an experienced person 
as your correspondent, ‘‘ Marine Engineer,” is also of opinion | 
that water in the cylinder had something to do with the 





| of water from each cylinder and receiver. 
| watch the gauges on these tanks, with the engines taking steam 


pose 
| the Board of Trade expects every marine engineer to 








perience go to show that a course 
of r ing which that 
a connection with such varieties 
in form and section as that 
between the crank and piston 
stretched uniformly throughout 
its length must be hopelessly incorrect. 

In support of the theory that water in the cylinder contributed 
to the breakdown, and toexplain why the other cylinders escaped, 
I may observe that a number of engines are now fitted with small 
tanks close up to the cylinders in communication with them and 
the valve chambers through the usual drain cocks, while the amount 
of opening required by the smaller drain cocks on these tanks to 
maintain them nearly full—as they should always be, to reduce 
clearance—enables the engineer to estimate the relative deposition 
It is interesting to 





from hard-fired boilers. When steam is admitted under the high- 
pressure piston the glass is filled with a mixture of steam and 
water in violent agitation, which instantly disappears when the 
exhaust port opens, and very little water is left behind, so that the 
drain on this tank varies from shut to the very smallest opening ; 
while the tank on the low-pressure receiver fills in a very short 
time, unless the drain cock is kept well open. I try to explain this 
by inferring that the mixture of water and steam entering the 
high-pressure cylinder becomes separated during its passage 
through the engine, whose valves and pistons serve the same pur- 

as the “‘intercepter or catchwater,” whose principle of action 
now. If I 
am permitted to call the water in the high-pressure cylinder which 


| is not extracted by the drain tank, or evaporated during the fall in 


pressure, live water, and that deposited in the various tanks dead 
water, is it not conceivable that an unusual proportion of the latter 
may be oe carried through the engine into the low-pressure 
—. with the accelerated speed of the engine and velocity of 
the steam? To calculate the probable effects likely to follow the 
presence of dead water in the cylinder of a high-speed engine may 


| well fall within the province of the mathematician ; but, on the 


question whether water can get into the low-pressure cylinder or 
not, I am disposed to attach more importance to the testimony of 


| an observant man who has spent some years in the engine-room 
| than I am to accept the speculative conclusions arrived at = 
’ | most agg ee philosopher who—like the late Astronomer-Royal 
| and 


r. Lardner—ever demonstrated the impossibility of the 
ible. Mr. McFarlane Grey once told marine engineers, ‘‘ The 
seorv sel of a shaft is providential in the way of your education as 
engineers.” Such being the case, I fear the crowning mercy—from 
the same point of view—conferred on them by such a smash as that 
on board the City of Paris, will never be properly realised by those 
who follow the lead of the Court of Inquiry in accepting the 
*india-rubber” theory ‘ee to them. J. WILLIAMS, 
Birmingham, July 14th. 


Sir,—I must thank your correspondent ‘‘ Superintending Engi- 
|neer” for his correction, and certainly the whole stress due to 
| inertia should be referred to the centre of gravity of the recipro- 
| eating mass. The centre of gravity may be at once found by taking 
moments about either end, and is about 10ft. from the big end of 
the connecting-rod. Thus A Bis the piston-rod, B C connecting-rod. 


A D - 
—-—-4'-—-— sen acuta a ae aaa 
) ‘ 

- TONS 4ToNs ! 


5.9 TONS 


a 











Weight of piston acts at A; centre of gravity of rod and guide 
block I have taken at D, 2ft. from guide block to make a fair allow- 
ance for the heavy end. Weight of connecting-rod acts at E, the 
middle part of BC. If G be centre of gravity of the whole 

15.CG=55x 15+4x 114+ 59 x 4b and C G = 10°0ft. 
And CG isthe virtual length exposed to the whole stress due to 
inertia. Then z, the extension of parts omes 

x= jin. . gin. = gin. 

The result obtained by Professor Greenhill by a different method 
in your issue of July 11th. 

The above and my previous calculation have reference to the case 

treated of by Professor Greenhill. It may be interesting to try and 
fix a limit to the number of revolutions that could have been 
obtained in the actual case of the City of Paris. 
The cross section of the two bolts in the crank head is stated by 
Superintending Engineer” to be 30 square inches, and also that 
these bolts were neither broken nor stretched ; quently the 
stress in them could not have exceeded the elastic limit. The ulti- 
mate strength of these bolts I will take at 28 tons, and the elastic 
limit at 55 per cent. of this value. Then P, the maximum load on 
the bolts, is— 


“ 





ms OO oa. 2) 
P = 28 10 30 = 462 tons, 


aad P is also given by 

Pa @!% 
g*a ‘ 

Where w is weight of reciprocating parts, v is velocity in feet per 

second of crank pin, and a is half stroke, from which we can find 

v= _ per second, And if x be corresponding revolutions per 

minute, 


"x Soe = 49... = 187. 


I cannot call to mind any engines in the Royal Navy of which 
the steel frames have failed after they were fitted in the ship. 
Does “Superintending Engineer” refer to cases which occurred 
whilst the frames were still in the workshop ? 

July 14th, coun G, LIVERSIDGE, 


Sir,—I see Mr. Liversidge has challenged Professor Greenhill’s 
opinion that there was no stretching of the material in the piston- 
rod of the City of Paris, and has stated that, taking the total 
weight of piston, piston-rod, crosshead, and ting-rod, the 
total stretch is about jin. in 15ft. length. Now, had he con- 
sidered the two connecting-rod bolts, which sustain the greatest 
strain, and are 64in. diameter at smallest, the stress on the square 


- : -_ 1415 tons 
in y BPE... A 
ch of section would be, by his figures, Sif aquare inches 
21} tons per square inch. As this is far beyond the elastic limit of 
the material, would these not stretch in a greater degree than that 
arrived at by using the modulus of elasticity—which can only be 
used strictly within the elastic limits—and thereby allow the 
piston to strike the cylinder cover ! W. 5. 
Liverpool, July 10th. 





or, Say, 


THE CENTRAL LONDON RAILWAY, 


Sir,—The rejection of the Central London Railway Bill by Lord 
Henley’s Committee on Wednesday was not a matter of very great 
surprise to those who best understood the position. Mr. Pember and 
his colleagues made a good fight to the last, and no doubt cherished 
some hope of success, but the hope could not have been very deeply 
rooted. That a railway along the route contemplated in this case 
would be of immense public advantage, accommodating people of all 
kinds between the far west and the heart of the city, and at the 
same time relieving the crowded traffic overhead throughout the 
whole distance, can scarcely be questioned. It was not denied 
that such a means of travelling would be useful; but no such 
extensive an undertaking could be proposed without arousing 
strenuous opposition from vested interests. Owners of land 
feared, or affected to fear, injury to foundations, and at all events, 
they wanted paying for the subsoil excavated. That was not at first 
contemplated by the promoters, and therein they made a mistake, 
for a money ment will go a long way in quieting alarm. Shop- 
keepereurged that all their customers would be spirited away beneath 
their very floors, and so would escape the temptations of attrac- 
tively dressed windows ; but that has not been the case in other 
directions where the underground railways run. Apprehensions 
and predictions as to St. Paul’s Cathedral possibly carried more 
weight with the Committee; but the real secret of the defeat of 
the measure will be found, we believe, in the fact that the pro- 
moters could cite no instance of a practical and successful under- 
zround railway operated by electricity at either end of the system. 

ng as electricity has been before the British public in one form 
or another, there is still a great deal of distrust of this agency, 
and it was, perhaps, too much to expect that an experimental 
underground electric line would yet be tioned—more especi 7 
as we have yet to see how the City and South London Subway Rail- 
way will answer. An ordinary steam railway, which could have 

bsequently been ted with the various existing railways, 
might have Son more fortunate in Parliament ; but the matter is 
settled, for this year at all events. Towards the close of the 
inquiry in the House of Commons there were grave fears that the 
scheme would be rejected ; but Mr. Pember’s persuasive eloquence 
conquered the Committee. He was, however, less successful with 
the less impressionable Committee of the Upper House. 
Westminster, July 17th. R. H. D, 











ENGINE TRIALS AND PLYMOUTH. 

Sirn,—We think it due to ourselves to make a few remarks in 
reply to Messrs. Adams and Co.'s letter in your issue of the 11th 
inst. With reference to lagging, we are surpri that anyone 
should maintain that lagging is not usually applied to agricultural 
engines, and as the following were the points upon which the com- 
petition was based, and to which Messrs. Adams allude,—(1) cust, 
15 points; (2) simplicity, workmanship, and durability, 15 ; (3) 
lightness of weight, combined with strength, 5; (3) governing 
power, 5; (5) facility of transport, 10; (6) fuel, 15; (7) water con- 
sumption, 10; (8) efficiency, 15; (9) economy in getting to work 
and attendance, 10; total, 100 points—it is singular that when fuel 
and water consumption represented 25 per cent. of the total 
number of marks given, any competitor should have neglected 
this, and we fail to see what there is unusual in wood and steel 
lagging. It will be also news to most of your readers that multi- 
tubular boilers are not found suitable to agricultural work. As 
to ours being a racing boiler, we enclose a copy of a testimonial of 
ten years’ work with a precisely similar one. 

So far as our experience of cross tube boilers goes—and it is 
somewhat extensive—we believe that their only recommendation is 
their economy in first cost. With reference to our engine being 
without governors, we are of opinion that for engines of this class 
they are not required, and ten years’ experience has not shown the 
necessity for them. We fail to see how the governor which was 
fitted to Messrs. Adams’ engine could have improved the diagrams. 
Messrs. Adams and Co. seem to deny the advantage of economy in 
fuel in agricultural engines, but when it is considered that the 
work this class of light portable engines have to do is required a 
long way from home, and often from a water supply, it is obvious 
that unless the utmost economy is obtained both in coal and water 
—more especially the latter—the expense of supplying the engine 
with these would more than counterbalance the advantages 
obtained by the use of it. 

Messrs. Adams ap} to ignore the fact that 10 per cent. of the 
marks were for facility of transport, and another 10 per cent. for 
facility in getting to work and attendance, and we think they can 
hardly maintain that an engine of the weight of theirs, and with a 
carriage arranged as theirs was, could possibly compete with ours 
under these heads. It is quite certain that their engine could not 
possibly travel anywhere except on a level and hard road, whereas 
a large portion of the work required from these engines necessitates 
their being taken along farm roads and lanes, and even across 
ploughed fields and turnip grounds. 

Simpson, STRICKLAND, AND Co, 

Dartmouth, 8. Devon, July 15th, 





THE LINDE REFRIGERATION SYSTEM. 

Sin,—In consequence of a mistake, I did not receive THE 
ENGINEER of the 4th inst. until it was too late to notice the contri- 
butions of your three correspondents who have simultaneously 
attacked my position, 

The third. writer alleges that I have applied what he calls ‘‘ the 
delusive formula oar ‘and come to grief.” In the first place, I 
have neither directly nor inferentially alluded to this formula, and 
if I had, I wculd be content to be deluded along with Clerk Max- 
well and all the other great authorities who have treated of heat. 
“ Malo errare cum Platone, quam cum aliis recté sentire.” I am 
also told that I could not have read a r by M. Pictet in a 
Geneva publication. I would be very glad to do so, if I could 
obtain it, but it is out of my reach here in this country. If it has 





revealed any new principles, it is remarkable that such a paper 
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does not seem to have appeared in other journals; if it has, I 
should be glad to get a reference to some more easily available 
source. 
Tae two other correspondents, ‘“‘ W. F. R.” and “R, J. C.,” 
must have formed a singularly low estimate of my intelligence, or 
a singularly high estimate of my ignorance, when they hasten to 
inform me that it is easier to produce a given amount of cold with 
cold condensing water than with a warmer liquid ; and the first is 
ingenious enough to amend the laws of nature by telling us what 
would happen “‘if we had cold condensing water (sic) at a tempe- 
rature of EO deg. Fah.” When he will bring that liquid up as a 
witness on his side, I will admit everything. But, granting this 
impossible datum, we would have no production of cold, we would 
simply have a transference of heat from a warmer body to a colder, 
exactly as the hot iron in a smithy heats the water in the trough. 
In my calculation I gave a definite and ordinary temperature for 
the condensing water, viz.; 62 deg. Fah., or 80 deg. above freezing 
yoint. 
’ I really did not require two instructors to inform me that a 
cooling machine would do more work if the condensing water were 
colder. Now every refrigerating machine professes not merely to 
transfer, but to produce cold, From what is this cold produced, 
but from the energy of heat generated in the boiler-furnace of a 
steam engine, or the energy of a ition in a water motor? I 
thought it was indisputably established by Joule, Grove, and a 
host of others, that energy could neither be created nor destroyed, 
although energy of one kind could be transformed into its equiva- 
lent in another form ; and I fail to see how a thermal effect can be 
produced without a cause, whether that effect be positive or nega- 
tive. The heat of the furnace does not produce cold, but motive 
yower. This power in condensing ammonia produces heat, which 
is taken away by the condensing water, and the ammonia again 
expanding to its gaseous form, requires its original quantity of 
heat back again, and this it abstracts from the brine. I still 
maintain that the quantity of heat taken away by the condens- 
ing water—after making allowance for loss by conduction and 
radiation—is equivalent to the quantity of heat restored to the 
gaseous ammonia by the brine, or other agent, in cooling. I fear 
some of my critics are not clear in distinguishing quantity of heat 
from degree of temperature. Of course, the colder the water the 
less of it will be used to reduce the temperature of the compressed 
ammonia, but the quantity of heat taken away for the production 
of a pound of ice at 32 deg. from water at 62 deg., is the same 
whether the water be at 32 deg. or at 62 deg. Of course, in the 
former case, a smaller quantity of condensing water will be 
required, but the products of the quantities of water by the 
degrees of heat will be equal. 

Again, I may be permitted to ask where does the cold come 
from if not from the energy of the motor ‘—and is the mechanical 
equivalent of the thermal unit 772 foot-pounds ! 

The author of the original statement respecting Linde’s 
machinery has not descended into the arena, but has left the fighting 
to be done for him by three masked knights, who have all set their 
lances a-tilt against one who defends the right with his vizor up. 
If | am wrong, there is a simple mode of showing my error. Let 
the whole apparatus be tested by Professor Kennedy, or some other 
scientific expert, whose character will give weight to his report. If 
such an authority says that the marvellous results claimed have 
really been secured, I will bow my head and acknowledge my error ; 
but until then I must remain incredulous, 

Cork, July 10th. Denny LANE, 

P.S.—Since writing the above I have seen the letter of ‘‘S, C. E.,” 
in THE ENGINEER of the 11th inst. I am glad that he corroborates 
my view of this question. In what he terms the “physical,” as 
distinguished from the ‘‘ mechanical” machine, the efficiency is so 
much greater because the heat is not “translated” first into 
mechanical power, and then ‘ re-translated” back into heat in the 
condenser. He also confirms my view as to the efficiency of steam 
engines, One of your correspondents says that there are several 
makers in England who will supply non-compound condensing 
engines which will use only 17 1b. of steam per indicated horse- 
power. I challenge him to give me the name of any manufacturer 
who will guarantee such economy, or refer me to a single report of 
“~ — engine worked with so small a weight of steam. 

uly 12th. 





A PROBLEM IN THERMO-DYNAMICS, 


Sir,—Is it of any value to Mr. Stevens to be asked to believe 
that both hydrogen and oxygen are solids and liquids, melting and 
boiling at a very low temperature, and having a large latent heat 
capacity! When chemically combined they can exist as a liquid 
boiling at 212deg. Fah., and of comparatively small latent heat 
capacity. Mr, Stevens must not confound the specific with the 
latent heat. He may take heat from a pound of water until he has 
got sufficient to raise another pound of water by the amount of 
thermometric decrease of the former pound, or the equivalent of 
this process. If the first pound be thereby reduced to 32deg. he 
may go on subtracting heat for some time, and he will still see 32deg. 
registered of temperature. Similarly he may subtract heat from 
hydrogen until it is reduced to zero of temperature absolute, and 
yet it will not be devoid of heat; and he will find that, after 
reducing a pound of oxygen and hydrogen—in the proportions to 
form water—to absolute zero, he will still be able to take out a 
further 61,000 thermal units before ne J liquefy; whilst a further 
subtraction, equal to the latent heat of water from ice at 32deg., 
we may suppose would leave the mixture solid. The heat pro- 
duced by the union of hydrogen and oxygen is quite fairly stated 
as the product of chemical affinity; which means that by com- 
bination they are enabled to exist in a different form, and to 
dispense with the heat that has hitherto enabled them to maintain 
their separate existence. Of course the above is only theory, for 
oxygen and hydrogen may possibly liquefy at atmospheric pressure 
before being reduced to the absolute zero of temperature, though 
it seems rational to suppose that the heat of combustion of oxygen 
and hydrogen is simply the latent heat of gasification. 

The latent heat of carbon gas is the difference between the heat 
of combustion of carbon to CO, and from CO to CO,, or 10,100 - 
4400 = 5700. As the O, of CO and CO, is us, to begin with, 
we infer the latent heat of carbon to be 5700 units. It is by no 
means so easy to understand why the combustion of carbon and 
oxygen should develope heat as it is as regards hydrogen and 
oxygen. Each stage of combustion of C and O developes 10,100 
units of heat. In the first stage, 5700 units disappear in con- 
verting C to a gas. Presumably, the reduction in volume has 
some connection with the development of heat, but it seems better 


to suppose that oxygen is matter in an extremely high state of | 4 


atomic vibration, and that its union with carbon reduces this 
atomic action, and so sets free not merely heat enough to evaporate 
the carbon, but much sensible heat also. Hence, while the heat 
of burning of hydrogen arises probably from the setting free of 
the latent heat of evaporation of two liquids, as well as from the 
making manifest of the atomic heat of chemical potentiality of the 
oxygen, the heat of combustion of carbon is that due to the latter 
only, reduced by the absorption of heat in evaporating the carbon. 
If CO, were a liquid like water, the heat of combustion of carbon 
would be much greater than it is, W. H. Boortu, 
Willesden, N.W., July 12th, 





THE AUTOMATIC VACUUM BRAKE, 


Sir,—The object of the article by Messrs. Deeley and Archbutt 
which appears in your last issue, page 81, seems to be to explain 
away or hide a very pon fault in the practical working of the 
automatic vacuum brake, 

It is well known to every railway man that the vacuum brake 
freezes up, and becomes useless upon. several occasions every 
winter, and this liability to the action of frost is a constant source 
of risk and anxiety to the engine drivers who have to work it. 
Messrs, Deeley and Archbutt have stated that the automatic 





vacuum is a ‘dry brake,” and that when it freezes it is due to 
* carelessness.” Engine drivers naturally consider the remarks 
contained in the article as extremely unfair to them, and calculated 
seriously to mislead any coroner’s jury which may have to inquire 
into the causes of an accident in future ; 1 am therefore requested to 
point out a few facts. 

Messrs. Deeley and Archbutt have produced a theory, and 
attempted to support it by further theories and calculations, and 
from these they have drawn up a list of conclusions, These gentle- 
men, at the outset, tell us that there seems to be a very general 
impression that the air in the vacuum brake deposits moisture in 
the cylinders, ball-valves, and train pipe, and freezing renders the 
brake inoperative, and they then proceed to try ‘‘to prove the 
fallacy of this supposition.” Fortunately, this question is not one 
of theory, but of actual fact. The writers of your article say the 
automatic vacuum brake does not become inoperative in conse- 
—_ of freezing. On the other hand, | say as a fact that it 

oes, It is not necessary for me to produce any theory or calcula- 
tion ; but I shall simply give my own experience,  ; rted, as it 
is, by the official returns of the Board of Trade. ave been a 
ay ad in trains when the automatic vacuum brake has failed 
rom ice in the pipes, and we have run more than a train’s length 
past the platform. Upon two occasions I have had to examine 
the wrecks of trains after collisions at Carlisle, and I have seen 
every part of the automatic vacuum brake at various times frozen 
and useless, The automatic vacuum system requires that a 
constant vacuum shall be maintained throughout the apparatus, 
and the result is that at every joint air is drawn in, and during 
wet weather rain or damp is also drawn in, and, having accumu- 
lated, becomes frozen and renders the whole brake useless. The 
drip-valve, which is specially provided to clear off the water, 
also in winter becomes frozen and fails in its object. 

I have before me the Board of Trade returns for the four years, 
1st January, 1886, to 3lst December, 1889, and these contain no 
less than 214 official reports of cases in which the action of vacuum 
brakes was affected by ice or frost. The reports include thirteen 
cases of the vacuum pipes being blocked with ice, and trains ran 
= stations or came into collision; fifty-five other cases of pipes 

ing blocked with ice, but no accident or over-running followed ; 
seventy-eight cylinders frozen, thirty couplings frozen, also several 
ball valves, drip valves, and other parts of the gear frozen. In 
view of such facts as these, Messrs. Deeley and Archbutt ask your 
readers to believe that the automatic vacuum is a ‘‘ dry brake” 
not liable to freeze. These gentlemen tell us that if any water 
gains access to the apparatus it can only be leakage from the 
ejector; that statement, however, is not founded on fact. The 
Great Western Company, for instance, does not maintain its con- 
stant vacuum by means of an ejector, but by a pump, yet that 
company has had much trouble through the vacuum automatic 
brake freezing. On the 30th December, 1889, for instance, a 
Great Western train ran past Montpelier owing to the vacuum 
pipe being choked with ice, and it is hardly necessary to refer to 
the terrible collision which occurred at Carlisle on the 4th March 
last, in co uence of the automatic vacuum brake being frozen 
on a North-Western train. Unfortunately for the advocates of 
vacuum brakes, their system is, and always must be, liable to 
become frozen in winter, and all the theories put forward by 
Messrs. Deeley and Archbutt cannot alter the facts. 

40, Saxe-Coburg-street, Leicester, 


CLEMENT E, STRETTON. 
July 15th. 





SUPPLYING MARINE BOILERS WITH FRESH WATER. 


Sir,—In your issue of July 11th we observe a letter from Mr. 
Kirkaldy rey! with our remarks in your issue of June 27th. He 
points out that Mr. Normandy was the original patentee and intro- 
ducer of the system of Np ony salt water for the purpose of 
making up the loss that takes place at sea in boilers. With the 
claims of Mr. Normandy and others we are perfectly conversant, 
but if Mr. Kirkaldy takes our statement in the connection in which 
it is used by us, he will understand that we claim to be the first 
introducers of a successful apparatus for producing the large 
quantities of fresh water required by the main boilers, and in no 
way wish to detract from the honour which belongs to Mr. Nor- 
mandy’s system for the purposes for which it was designed. 

Mr. Kirkaldy says he is glad to see we agree with you in 
the respect that the appliances used for admission of water to the 
evaporator should be automatic. How Mr. Kirkaldy reaches this 
astounding conclusion in the face of our statement, that ‘‘it is 
only when using automatic feed of the kind described that the 
danger of water being carried over is really introduced,” we are 
unable to explain. But it is only one example of the manner in 
which be has endeavoured to distort the obvious meaning of our 
letter. 

Mr. Kirkaldy concludes by implying that we have not given the 
definite—‘‘ detailed” is Mr. Kirkaldy’s addition—information we 
volunteer, but the last paragraph of our letter contains a perfectly 
definite statement of the results desired in your article in your issue 
of May 23rd, and to that we refer your readers. 

Holm Foundry, Cathcart, Glasgow, G, AND J, WEIR, 
July 15th, 


SHIP CANALS, 

Srr,—I cbserve in the last issue of THE ENGINEER in an article on 
‘‘The Manchester Ship Canal” a quotation from my father’s ‘‘Canal 
and River Engineering.” If the author of the article had read the 
first paragraph of the second chapter, which is headed ‘‘ Ship 
Canals,” he would have seen that instead of lack of foresight my father 
saw a great future for ship canals, and perhaps he was really the 
first of his profession that saw it. The quotation the author of the 
article makes merely refers to small barge canals, and I think he will 
withdraw the charge of ‘‘lack of foresight,” even in the earliest 
edition when I refer him to my father’s oye aoe oa on 
the utility of ship canals, where he says their usefulness can 
hardly be overestimated :—‘‘ The statement at the beginning of 
the last chapter as to railways having superseded canals applies to 
the smaller canals we have been considering, but it is not true of 
the larger class of works still to be noticed. Ship canals, undis- 
turbed by competing schemes, retain all their usefulness, and 
indeed, in the recent construction of the Suez and New Amsterdam 
Canals, have acquired an importance before unclaimed for works of 
that class.” Their usefulness ‘‘in affording a short and sheltered 

for sea-borne vessels, enabling them to escape tedious and 
sometimes dangerous coasting voyages, was at an early period 
acknowledged, and can hardly be over-estimated.” I may say that 
in the third edition, 1886, the utility of canals is even more fully 
‘iscussed. CHARLES A, STEVENSON. 
Edinburgh, July 16th. 
HYDRAULIC PRESSURE EROSION. 

Sir,—In the correspondence part of the discussion on Mr. 
Lyster’s paper on the ‘‘ Liverpool Dock Extension,” read before 
the Institute of Civil Engineers, and published in the last volume 
of the ‘‘ Proceedings,” Mr. Carr describes a method of keeping the 
docks clear from silt accumulations, adopted at the Tilbury Docks, 
and said to be invented by one of the East India Dock’s staff, as 
follows :—‘‘ A tug boat, fitted with American pumps that dis- 
charged high-pressure water through jets in suspended pipes close 
to the wuines of the mud, which was stirred up as the steamer 
moved about the basin, and went out with the ebb tide about four 
hours on every tide.” As I was awarded a medal, at the Liverpool 
Exhibition of 1886, for an ar ement of hydraulic pressure ero- 
sion covered by a precisely similar description, I presume that the 
arrangement as described in use at Tilbury Docks is not claimed 
as an original device, except it was applied before the date named. 

87, Victoria-street, Liverpool. B, H. THWAITE. 








SEA WATER IN LONDON. 


Str,—As you have opened up your columns for opinions as to 
supplying London with sea water, I think if the idea was carried 





out it would solve the great snow problem by freeing the streets from 
snow. I should imagine the best method would be to bring it from 
the south coast by pipes. At the first sign of a heavy fall of snow, 
the ordinary water carts could be used, and they could be arranged 
with side pipes for watering the pavements in the early hours of 
the morning. Of course the water could be used for other purposes, 
such as watering the streets in summer, supplying swimming baths 
and private houses, for extinguishing fire ; and, ibly, it would 
have a better effect than fresh water. Some of our ornamental 
waters might be supplied with it for giving the poorer classes a 
chance of a real bath. A good clean supply might be obtained by 
drawing from Sir E. Watkin’s borings under the sea. He might 
then have the pleasure of bringing sea water along his —y track 
to London instead of French troops. W. J.B. 
Mount Mills, Goswell-road, St. Luke’s, E.C., June 21st. 





; FUSIBLE ALLOYS. 

Sir,—I see in THE ENGINEER of June 20th a paragraph relating 
to asensitive alloy, stating that the mixtures of metals given have a 
melting point of 150 deg. Fah. This stat t is misleading, and 
anyone who makes the experiment with proper care will find that 
the melting point of the alloys given is considerably higher than 
150 deg. Fah. In testing the melting point the best plan is to 
place a sample of the metal in a glass beaker of boiling water with 
a thermometer, then stand it upon a good thickness of flannel to 
act as a non-conductor, and allow it to cool. The temperature 
when the metal begins to harden is then recorded as the melting 
temperature. I venture to say that the second formula in 
your paragraph would not be trustworthy as a solder for 
sprinklers, as it is greatly wantingin tenacity. After several years’ 
experience I may say that the lowest melting point of any alloy of 
the metals named I have found to be 158 deg. Fah. Perhaps your 
correspondents may correct me if I am in error. 

James H, Lynve, M. Inst, C.E. 

17, Cooper-street, Manchester. 











LEGAL INTELLIGENCE. 


COURT OF APPEAL. 
(Before Lond EsHER, Lond JusTICE LINDLEY, and LorD JUSTICE 
WEN. ) 
July 15th, 1890. 
BODEN AND CO., APPELLANTS; THE OVERSEERS OF CHARD, RE- 
SPONDENTS—GIFFORD, FOX AND CO. ¢. THE SAME, 

THIs case raised the question, not strictly of rating machinery, 
but as to enhancing the rateable value of premises by reason of the 
machinery. There were two cases in which the question was 
raised, both cases of lace factories at Chard, and in both of which 
it was admitted that the rateable value of the premises rated had 
been considered by the Assessment Committee as largely enhanced 
by the hinery. The ions at Taunton had upheld the rating 
and on appeal to the Divisional Court this decision was affirmed— 
that is, it had been held that the rateable value might be taken to 
be increased by the value of the machinery. In fact, the value 
had been enhanced to the extent of four times the rateable value 
of the premises. In one of the cases, the total rateable value had been 
made £1090, of which £200 was for the value of the premises, and 
£800 for the machinery. Both cases were heard together, and it was 
admitted that to some extent the question had been determined by 
the Court in the “Tyne boiler” case—18 Q. B. Division Reports—in 
so far as the Court then expressed an opinion that to some extent the 
value of the machinery might be taken into consideration; but the 
question now was raised on what principle the assessment should be 
made. It was agreed to take the case of Gifford and Co. first, in 
which it was admitted that the total rateable value was £1095— 
that is, £297 for land, building, and fixed motive power, and £800 
for the machinery. e machinery taken into account was the 
‘bobbinet ” machines, as they were called—frame works fixed to 
the floor so as to steady them, but not so fixed as to be made part 
of the buildings ; and it was admitted that the machines might be 
removed, though necessary for the use of the premises as a bobbinet 
lace factory. It appeared that the sessions had approved of the 
estimate by the Assessment Committee of the pote <m value of the 
premises on the ro of the annual sum for which the premises 
might be let along with the machinery. This was disputed by the 
tenants, who appealed against the decision upholding the assess- 
ment. 

Mr. Hugo Youne@ appeared on the part of the tenants, the 
appellants, and argued the case for them, contending that in effect 
the Assessment Committee had rated the machinery. He admitted 
that, by the decision of the Court in the Tyne boiler case, the 
value of machinery might to some extent be taken as enhancing 
the rateable value of the premises. The way in which machinery 
was rateable——[Lord EsHER: You must not use that expression ; 
you must not that hinery has been rated; it is a 
question as to enhancing the value of the premises by reason of 
machinery.] No doubt that was the way in which it was put by 
the Court in the case referred to, and the principle must be 
limited in its application, or goods would be rateable. The value 
of a farm might depend upon the machinery, &c., but would the 
machinery increase the rateable value? So the value of a 
clothier’s shop would depend upon the sewing machines, but 
would they increase the rateable value of his shop? The premises 
here might be used for other purposes if the machines were 
removed. [Lord ESHER: Not asa lace factory.] But the rateable 
value of premises cannot depend upon the particular use to which 
they are applied. [Lord Justice BowEN: How do you distinguish 
this case from the Tyne boiler case?] The machines here are 
more in the nature of chattels than in the former case. [Lord 
EsHER: You would make a factory a building within four bare 
walls, apart from everything which gives it value. But Lord 
Campbell long ago laid it down that a factory must be rated 
according to its value as combined with machinery—without con- 
sidering whether the machinery is attached to the building, &c. 
Lord Justice BowEN: Was it not laid down in the Tyne boiler 
case that the machinery need not be fixed to the building ?] It was 
so, no doubt ; but the application of the principle must be limited 
in some way or it will include furniture in a furnished house as 
raising the rateable value of the house. [Lord Justice Bowen: Is 
not the test this—what would pass to a purchaser on a sale of the 
premises ?] True, that was a test put ; but surely these machines 
would not pass on a conveyance of thefactory. [Lord EsHER: The 
principle laid down in our former decision was that all things on 
the premises necessary to the use of the premises for the purpose 
for which they are used, and which are not intended to be removed 
so long as the premises are used for their present purposes, may be 
taken into account in estimating the rateable value of the premises. } 
These machines are not essential to the use of the premises, [Lord 
EsHER: Yes, as a lace factory.] They are removable. [Lord 
EsHER: Some of them are so heavy as not to be required to be 
fixed at all except by their own weight.] If that is sufficient it is 
difficult to put any limitation on the a —— of the principle. 
And if the whole rent is that which weak be given for the premises 
with the machinery, then in effect machinery may be rated. 

The Attorney-General (and Mr. Douglas Metcalfe) on the other 
side, was not called upon. 

The Court upheld the judgment, and dismissed the appeal. 

Lord EsHER said he had sought in the Tyne boiler case to give 
a good working rule, and he could not improve upon it. Things 
like sewing ines, not ry to the use of the premises, 
were not to be taken as enhancing the value of the premises; but 
machines, whether fixed to the floor or not—if necessary to the use 
of the premises as such, and going to make up the value for which 
the rent was paid—might be taken into account in estimating the 
rateable value. These cases clearly came within the principle laid 
down, and the appeal must be dismissed, 

The Lorps JUSTICES concurred, 

Appeal dismissed, 
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NEW FEATURES IN THE ARMAMENT OF ITALY. 





Ir is not to be expected that all nations will develope 
their war equipment equally fast, nor that we should 
find any one Power taking the lead in every branch; 
consequently, it implies no slur necessarily on our 
Government to point out any branches of the science 
in which others may be in advance of us; without 
implying that we are lagging. The only wise course is to 
watch what is taken up abroad and adopt what appears 
to be good. We propose here to call attention to certain 


features which have been adopted in Italy, having been | 


either worked out at Elswick, or, at all events, supplied 
from thence. These do not embrace all the newest 
designs in Elswick. We recently noticed a special 


shielded mounting for a naval gun to fire at high angles, | 
which is as recent a design as the one we are about to deal | 
with. Moreover, while we give an engraving of a newer | 


mounting than has before appeared, we do not lay so much 
stress on the new features as on the successful application 
of the previous pattern. Itis the working out of the object 
in view which is the move in advance that deserves our 
attention. The value of high angle fire against ships’ decks 


has been recognised for many years in different countries. | 


We have adopted it for the defence of coaling stations 
in ameasure. Italy, however, appears to have reduced 
it to a system to an extent which we think dis- 
tances other Powers. 
ing, showing an Illin. howitzer mounted on an Els- 
wick carriage, taken from a photograph of a new 
design. This piece is fired at varying elevations, from 
7 deg. depression up to about 45 deg. elevation. A 
previous pattern ranged from 45 deg. to 70 deg. elevation. 
The shield shown is fixed to the carriage and recoils with 
it. The gun is shown at nearly the maximum elevation, 


and is nearly close up to the top of the aperture of the | 


shield A A, though when the gun is horizontal the posi- 
tion of the shield is such that the aperture is still nearly 
closed. In recoil the gun and carriage move in the direc- 


tion of the surface of the platform or slide. There are | 


two front and two rear rollers which come into play, 
owing to the pull of the spring in the box G and the 
tilting bar H, which lift up the rear end of the carriage 
when it runs forward; but during recoil the gun’s recoil 
strain overcomes the tilting power, and the carriage 
slides on the plane surface of the platform. The recoil 
resistance is provided by means of a pair of hydraulic 
presses under the carriage, between the two beams of 
the slide, and parallel to their surface. The hand- 
wheel B at the forward end of the carriage is for eleva- 
tion, and the crank C at the rear of the platform is for 
training. 


We give on page 47 a draw- | 
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The guns for the hydro-pneumatic carriage of the pre- | 
vious pattern, before mentioned, and those of the newer | 
mount—Figs. 1 and 2—are, or may readily be, inter- | 


changeable in the two mounts. 
The chief particulars relating to the gun and ammuni- 
tion are as follows :— 


| Weight of projectile . 478 Ib. 
Weight of guncharge .. ... ... ... 44 lb. 
be f Penetrating shell 21 Ib 
Bursting charges) Common shell 64 Ib 
| Rifling... : 64 grooves. 
inter- 


r Parallel 

rupted screw 

; | and cup gas 
\ check, 
11 tons. 


The carriages are very easily worked. Four men, or 


System of breech 


Weight of gun... ... . 


while the loading in either design requires about four 
men. About seventy of these high angle carriages, 
taking the two designs together, have been supplied. 
The following is a detailed account of the hydro- 
pneumatic high angle mount:— __. 
Description of the Elswick hydro-pneumatic carriage 


weight. The principal parts of the carriage are shown in 
detail in Figs. 2 and 3: (1) The circular platform A A, 
or turntable, which is placed in a pit, with its top surface 
level with the ground. 
fitted to the above, on which are the slide surfaces for the 
carriage—Figs. 1 and 2. (3) The carriage A, which con- 
sists of four steel castings bolted together at the centre, 


trunnions, and with sockets for the recoil rams. (4) Two 
recoil cylinders H, and rams J. (5) The live rollers S, 
| which are held in place by the live roller ring, and run 
between the upper and lower roller paths. (6) The rack 
fixed to the lower roller path, with the training gear 
working into it, and carried on the circular platform. 
(7) The training gear. (8) The elevating gear. 

Besides the above there are many minor fittings such 
as:—(a) A pump V V on the left side of the platforms 
for bringing the gun down without firing it. (b) A load- 
_ing crane Y Y, which is made to swing round to serve the 

howitzer; attached to this is a folding loading stage, 
| which enables the men to mount to change the charge 
| when the howitzer is up. (c) Indicator and direction 
| plates as guides in working the carriage. 
The hydro-pneumatic cylinders H are bolted to the 


| frames BB of the circular platform. Each cylinder has 
| two chambers; one, the recoil cylinder containing the 
| recoil ram J; the other containing the necessary supply 


y a 


| of liquid and air. The two chambers are connected 


even three, can do the training, elevating, and sighting; | 


for the 280mm. (llin.) breech-loading howitzer of 11 tons | 


(2) Two steel frames B B, firmly 


| 


recoil valve and a by-pass or elevating valve. The recoil 
cylinders are provided with spring loaded valves, so that 
the recoil of the gun is resisted by an equal force through- 
out the recoil. This force is estimated to be 17001b. per 
square inch on the recoil rams. The recoil valves permit 
the liquid to pass from the recoil cylinders to the air 
chambers but not to pass back again. For the liquid to 
pass back again when the howitzer has to be raised, a 
by-pass valve is provided, and this is opened by the hand 
‘lever A. Near the middle of each cylinder, on the top 
side, is an air cock; and a filling cock is fitted on the 
bottom side of the right cylinder. The recoil rams are 
secured to the trunnion blocks by stout screwed pins. 
The work of training 1s extremely small, a force of only 
| about 81b. or 101b. being required for each ton of weight 
moved. Thus, in the present case the revolving weight 
of the howitzer and carriage is about twenty tons, and the 
horizontal force required to produce motion is 180 tb. if 
applied at the radius of the roller path; or 12]b. if 
applied on the rim of the training handwheel. The 
power required on the handwheel to elevate or depress is 
about 8 lb. 

The drawing on page 47 shows the arrangement 
of a battery of howitzers for attack of ships’ decks 
| by high angle fire. It will be seen that the pieces them- 
| selves, mounted behind a high parapet on ground of 
| considerable command, are not open to direct attack 
from ships, and practically they are not open to attack 
| at allfrom them. It is presumed that'in such a case no 
| shield would be fixed on the carriage. They are enabled 
| to fire accurately by means of directions given them by 


and fitted with bearings and capsquares for the howitzer the telephone connection, marked in.the engraving, with 


the observing station far to the right. 
| Very successful experiments have been carried out at 
Spezia with vertical fire against moving objects. We 
| have in England made experiments with vertical fire ; 
but not, we believe, against moving objects. Major 
Watkin has confidence in good results being obtained 
with vertical fire against moving targets on his 
system. Under the most perfect direction, however, the 
time of flight of the projectile must enable the wind to 
act on it, which, with the movement of the ship, con- 
stitute peculiar difficulties. Against vessels at anchor 
we have for very many years held that vertical attack 
is very formidable. We do not expect a projectile of any 
kind to pass right through the ship and out at her 
bottom, because even an armour-piercing projectile, if it 
had falling velocity enough for such an effect, would 
robably be broken up long before it reaches the bottom. 
Bhells at high angles seldom fall truly point first. Now, 
a shell striking truly point first at an angle to an object 
is much more likely to break than in a direct blow; but 
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if the shell’s axis is also at an angle toits path fracture is 
much more easily effected, and we believe that in many 
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| kiss guns, six 1-pounder Hotchkiss guns, four 10mm. | of various vessels per minute, by which it appears that 
Maxim guns, and three torpedo tubes. This armament | while the Italia throws 1973 1b., the Benbow 19001b., and 


cases this would take place in passing through an upper | is distributed in such a way that four of the quick-firing | the Rodney 2666 lb. weight of projectiles per minute, the 
structure before the armoured deck is reached. The effect | guns fire right ahead, when desired, two being under the | Piemonte throws 6030 Ib., that is, more than double the 


produced, then, by any description of projectile would be 
the fracture and disorder caused in the complicated 


machinery with which modern ships are now fitted. 
would be a serious, but not, we think, a fatal injury. 


| forecastle and two upon the after end of it. Four can | quantity of the Rodney and more than three times that 
fire right aft, two being mounted on the fore end of the | of the Italia or Benbow. Of course, for the first minute 


It | poop and two under it. Two 6-pounders and two of the | this calculation does not altogether apply, inasmuch as 


1-pounders are placed on the top sides. Each of the! the heavy guns of the armour-clads would be brought 














_ Other new elements which arelcarried out more fully 
In the Italian service than our own are found in the 
swift wunarmoured cruiser, the Piemonte, built and 
equipped at Elswick. The vessel herself possesses some 
unprecedented powers. Her displacement is 2500 tons 
only, and her length 800ft. Her speed is 21 knots, and 
she is able to steam at 10 knots for a distance of 18,500 
miles on the coal she carries. She has an armoured 
deck, and on this and the special arrangement of engines 
and coal, combined with her high speed, she depends for 
protection. Her offensive powers are very great. She 
carries the following armament :—Six 6in. quick-firing 
guns, six 4$in, quick-firing guns, ten 6-pounder Hotch- 














HIGH ANGLE HOWITZER BATTERY. 


two lower tops carries two 1-pounder Hotchkiss guns, and | loaded into action, or rather into the zone of fire, so that 
| each of the two upper tops two 100mm. Maxim guns. | one round of every gun, or nearly every gun, should be 
| One torpedo tube fires directly ahead, and one from each | got off in the first minute. On the other hand, we should 
broadside. A paper was read by Mr. Watts, Mr. White’s make a mistake if we assumed that the quick-fire guns 
successor at Elswick, on this ship, at the Institution of possessed only the advantage over ordinary ones of getting 
Naval Architects, in April, 1889, giving a full descrip. | offa given number of rounds in less time, because this direct 
tion, which was published in Tae ENGINEER and in the | advantage carries with it the consequent one of carrying 
“ Proceedings ” of the Institution. We would, however, | more ammunition. Thus, supposing any given number 
here call attention to the features in which are embodied | of quick-firing guns to take the place of double the number 
certain elements which are specially new. These are the | of ordinary pieces, the ship could for the same weight 
great power of quick fire, and to give it full effect very | carry for the quick-firing pieces not only the complement 
high speed, and the use of smokeless powder. “Wegive on | of ammunition for the greater number of guns, but also 
next page a table showing the average fire of all the guns | ammunition representing the weight of the guns and 
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carriages which are dispensed with. This is a very 
important point, seeing that a ship’s power is often cur- 
tailed by the very limited number of rounds which she 
can carry. 

Smokeless powder is necessary to the development of 
quick-fire; even the comparatively moderate rate of nine 
rounds, which has been estimated for the smaller quick- 
firing guns of the Piemonte, requires it. In the British 
service no kind of smokeless powder has been yet approved 
for service. The Italians have, we believe, experimentally 
taken “ amide” powder. This may or may not turn out 
to possess the qualities that are required for service, 
but whichever conclusion is arrived at, it is most impor- 
tant that we, in this country, should watch the trial and 
learn all we can fromit. It has been laid down in England 
—in fact, we know that it is the opinion of Captain Noble, 
of Elswick—that in the long run no powder will be found 
satisfactory for quick-firing guns that is not absolutely 
safe from explosion by detonation, and that the only 
satisfactory and safe system of quick-firingis by electricity. 
Quick-fire guns may be seen at Elswick with the latter 
system applied to them. As to the kind of smokeless 
powder that has been found best, we may repeat what 
we have before said, that the statement that any smoke- 
less powder has yet given complete satisfaction in any 
country is to be received with suspicion. Im this 
country “ Cordite” is considered to promise best. In 
the meantime, unquestionably the Piemonte represents 
the ship with full development of power of rapid fire 
more completely than any vessel can do which does 
not use smokeless powder. Besides the powers we have 
mentioned above, are others to which Lord Armstrong 
called attention in the following words: “ The advantage 
of being able to fire rapidly at critical moments must 
be obvious to all. In the first place, the increased 
rapidity of the fire of each gun is tantamount to increasing 
the number of guns, without necessitating a correspond- 
ing increase in the number of gunners, or in the 
collective weight of the shields required to protect them. 
In the second place, we obtain the great advantage of 
being able to repeat a successful shot before the enemy 
can materially change his position, which would render 
necessary a fresh adjustment of the gun.” 

It is not our object, however, to discuss further the 
advantages of swift unarmoured ships carrying an 
armament calculated to develope the idea of quick fire to 
the fullest extent, but rather to call attention to the fact 
that the trial of this is taking place in the Italian Navy 
in a way that is in advance of anything which we have 
yet done in England, and we have pointed out that the 
question of vertical fire, which is of great importance in 
coast defence, is in the same position—Italy in this 
matter being ahead of us. Are we on such terms with 
Italy that we are informed of the results of all that has 
taken place, either directly or through Elswick? If not, 
it appears to us that it is imperative that we should 
exert ourselves to make experiments in this country in 
the direction indicated. However well informed we may 
be, we think it desirable that we should not depend 
more on the good offices of any friendly Power than can 
be helped, offices which, in the nature of things, are 
likely to fail us just when they are most needed. 


Piemonte, Weight of Projectiles Fired in One Minute from 











ees. eee 
™ : — 7m Lbs. weight per 
Name o' No. of wei . minute. 
vessel. guns. | of oe Speed of firing. — 
| jectile. Total. 
; | | Per gun. 
Italia ... | 2000 | 1 round in 6 min. | 1333 jar 
8 80 | lround permin. | 640 **! 
Benbow... ... 2 1800 | l roundin 4min. 900 1900 
10 | 100 | 1 round per min. 1000 ‘ 
Rodney... ... 4 | 1250 | 1 round in 3min. | 1666 | ogee 
10 | 100 | lround permin. 1000 ~ 
| 
Piemonte ... 6 | 100 | 6 rounds per min. | 3600 6030 
6; 419 ,, a 2430 


Or, taking the Single| Broad|side in each case, t he weig hts 
ll be | 








wi als follows :— | 
Italia ... 4 | 2000 | 1 round in 6min. | 1333 1653 
4 80 | lround per min. | 320 
Benbow 2 | 1800 | 1 round in 4min. | 900 | — 
5 | 100 | 1 round per min. 500 
Rodney 4 | 1250 | 1 round in 3 min. 1666 | 2166 
5 100 | lround per min. | 500 | 
Piemonte ... 4 100 | 6 rounds per min. | 2400 3615 
3 45/9 ,, i | 1215 - 
TENDERS. 


HOYLAKE AND WEST KIRBY GAS AND WATER COMPANY, 

List of tenders for the erection of new engine and boiler house, 
chimney, &c., at the waterworks, West Kirby. Mr. Charles H. 
Beloe, M. Inst. C.E., Liverpool, engineer; quantities by Mr. 
Frank E, Priest, Assoc, M. Inst. C.E., Lisenpedt 


With ashlar With brick 

= chimney. chimney. 
Kelly Brothers, Walton, Liverpool £3222 11 6 .. £3200 0 0 
J. Hughes, West Kirby (accepted) .. 3309 13 8 3247 0 4 
H. Maylor, = cee. SEN oe 331416 3 3269 2 5 
A. Bleakley and Son, Birkenhead .. 3339 0 0 32389 0 0 
Roberts and Robinson, Liverpool .. 3464 0 0 3820 0 0 
Holme and King, Liverpool “o 3566 19 1 3441 3 3 
0 0 0 


Holme and Green, Liverpool - 








DriLiinc Square Hoies.—During the last few days a machine 
which drills square holes has been exhibited by the Ainley-Oakes 
Drill Syndicate, at 2, New Broad-street, E.C. There are two 
machines for effecting this object, one of which will only drill 
either round or square holes, but the other will drill holes of any 
shape. The first of these is the Ainley-Oakes drilling machine, 
which in appearance resembles an ordinary drilling machine. It 
has, however, a spindle composed of three concentric parts, upon 
one of which is a set of cams so arranged that each cam, when 
brought into combination with the part in which it works, produces 
at the cutter a motion which forms a hole of a given size, each cam 
producing a different-sized hole. We shall probably describe the 
drill with engravings. 





THE BIRMINGHAM BRISTOL ROAD ELECTRIC 
TRAMWAY. 


Tuts tramway forms one section of the Birmingham Central 
Tramways iy system, and extends from the city along 
Suffolk-street, Bristol-street, and Bristol-road to Bournbrook, 
being three miles in length, and double line throughout. For 
about twelve years the above route was worked on the 4ft. 84in. 
gauge as a horse tramway, but having b very dilapidated a 
dangerous, it has recently been reconstructed to the same gauge 
and in a similar manner as the remainder of the company’s lines in 
connection with which a generating station has been erected at 
Bournbrook for the — of enabling the accumulator system of 
electric traction to be adopted. 

The tramway commences in Birmingham—Navigation-street— 
close to the steam tram terminus in John Bright-street, the curve 
from Navigation-street into Suffolk-street forming nearly an angle 
of 90 deg. with a radius of about 40ft., and on a rising gradient of 
lin 28. After leaving this point, the gradients and curves are all 
easy, except a grade of 1 in 32 for about 200 yards. 

e rails are of steel, girder section, 6in. deep with 7in. flange, 
weighing 921b, per yard, the ends of all rails being punched with 
three holes, so that the steel tish-plates, each 2ft. long, are secured 
with six jin. bolts. In order to further strengthen the joints, 
wrought iron sole plates, 10in. long and gin. thick, have been pro- 
vided, one under each joint, firmly secured to the flanges of the 
rails by eight steel clips bolted to the sole plates. Steel 
tie bars are fixed every 9ft., lin. deep, and 4in, thick. 
The points are of Siemens open-hearth steel, made by Messrs. 
T. H. Lloyd and Co., of James’ Bridge. The rails rest on a bed of 
Portland cement concrete, 6in. thick. The whole area to be 
paved, including a space of 2ft. lin. outside the rails on each side, 
was floated with fine cement concrete to receive 5in. by 3in. creo- 
soted wood blocks, boiling pitch and tar being poured into the 
joints for about lin. in depth, the remainder being flushed up with 
cement grout. In order to form a bond with the macadam, a 
serrated margin of granite setts was placed at the outside of the 
paving. 

Depét and generating station.—The depdt is situated at the Bourn- 
brook terminus of the tramway, at a distance of about eighty yards 
from the main line, on a plot of ground comprising about three- 
quarters of an acre in area. The yard and block of buildings con- 
taining traffic-office, engineer’s-office, men’s-room, stores, accumu- 
lator-room, switch-room, smithy, lead melting store, fitting shop, 
engine-room, boiler house, and coal store form the flank of the car- 
shed, and are constructed with their floors at different levels 
suitable to the natural rise of the ground, with steps leading down 
into the car-shed. The charging station, 75ft. long and 63ft. wide, 
where the cars are relieved of the exhausted batteries and supplied 
with charged ones, forms the front of the depét, and contains four 
lines of rails, which run through it into the car-shed behind, which 
is 100ft. long and 63ft. wide. The whole of the trucks in the car- 
shed and charging station are provided with pits, so that an 
examination can made of the motors, gearing, and 
brakework, wherever the car may be standing. For the 
removal of the cells to and from the cars, there have been 
constructed four hydraulic elevators, with eight shelves to each 
elevator, capable of storing sufficient cells for sixteen cars, besides 
which additional storage is provided in the accumulator room, 
where platforms are fixed to accommodate sufficient cells for two 
extra cars. These can be charged at the same time as the cells on 
the elevator cages, which are not closed in, but are open all round, 
so that the cells may be thoroughly under control and examina- 
tion. Underneath the whole area occupied oy these elevators is 
a chamber which facilitates examination of the cylinders, rams, 
and tions, and enables the cages to fall below the floor level. 

Machinery and plant for charging the accumulators.—The engines 
and boilers are in duplicate, and each boiler is capable of generat- 
ing steam for one engine, each engine being nteed to deliver 
100-horse power on the fly-wheel. The two boilers are of steel, 
multitubular, of the “‘ economic” safety type, 12ft. 6in. long and 
7ft. Gin. diameter, each with two flues 2ft. 4in. diameter, and seventy 
tubes 3in. diameter, with return smoke-box in front of boiler. 
Each flue has two Galloway tubes, and is fitted with Paxman’s 
patent expansion joint. The usual fittings, double safety valve 
and fusible plug are provided. Arrangements are made for 
feeding the boilers, either by injector or by pump, and for the 
latter are provided—in duplicate—Worthington’s direct acting 
steam pumps, with the pipes and valves so arranged that 
the water may be delivered direct from the mains into 
the boilers or passed through a ‘‘Green’s” economiser 
placed in the flue. The boilers are constructed to work at a 
pressure of 1201b. on the square inch. On making the excavations 
necessary for the foundations of the hydraulic elevators, a 
large quantity of water was found, which proved to be fairly con- 
stant; this water is led into an underground tank, which also 
receives all the rain-water, whence it is pumped into a cast iron 
tank on the top of a tower 30ft. high, which will supply water for 
washing the car and feeding the boilers and for general purposes. 
To remove all deposit and impurities from the water, a filter is pro- 
vided of a type which has recently proved so marvellously effec- 
tive at the London waterworks and elsewhere, and termed 
“‘ Jewell Filter.” The filtering medium is sand, contained 
in a wrought iron cylinder about 7ft. long and 2ft. Gin. 
diameter. A pressure of 3b. on the square inch is sufficient to 
drive the water through the filter. In order to draw the impurities 
together a coagulated substance is used, consisting in this case of 
soda ash, which causes the impurities to be arrested for removal 
by the filter. Rapid and effective means are provided for cleansing 
the sand, an operation which only occupies about ten minutes. 
The engines are of the ‘‘ Receiver” type, non-condensing, with 
high and low-pressure cylinders, side by side, and are mounted 
upon cast iron bed plates, bolted to a stone bed. The high- 
pressure cylinders are 12fin. diameter, and the low-pressure 20in. 
diameter, the length of stroke being 24in. The cylinders are air- 
jacketted, and lagged with silicate cotton and polished mahogany, 
secured by brass bands. A heavy —- 8ft. 6in. diameter, 
and 17in. wide, is fitted on each crankshaft, which rotates at the 
rate of about 100 revolutions per minute. Both engines are fitted 
with Paxman’s patent automatic expansion gear. A Harding’s 
counter is attached to each engine, and a Bourdon’s main steam 
— gauge is fixed in the engine-room. Leather link belting, 

6in. wide, is provided for driving the dynamos, and runs in a belt 

race, lined with glazed bricks. The engines and belt race are 
inclosed by brass railings in cast iron standards. An overhead 
crane is provided, ponee, om the full length of the engine-room, 
and worked from the floor, to lift five tons. ‘ 

Dynamos and electric connections.—The dynamos, two in number, 
are in the same room as the engines, and are duplicate of each 
other. They are of the Elwell-Parker continuous current type, 
shunt wound, each to give 120 volts 500 a prog at an approxi- 
mate speed of 540 revolutions per minute, and do the whole of the 
work, charging accumulators for twelve cars, the lighting of the 
depét, and the current supplying an 8-unit motor, which drives 
the machine tools. Dogs ms slides are provided for tightening up 
the belts when required. The brushes are arranged to r 
lightly upon the commutator, and are carried upon a rocker, which 
rotates to permit its being set in the best position, the brush 
holders being fitted with insulated ‘‘ hold-of” catches. Two spare 
armatures will be provided, to fit either of the two d 08, 
Resistance coils and switches are provided for maintaining a 
constant electro-motive force at the dynamo terminals. From the 
positive terminals of the dynamos connection is made to the main 
switch-board, also in the engine-room, provided with two main 
Cardew voltmeters, t amperes each—main dynamo 
switches and fuses, and distributing switches and fuses. On 











leaving the main switch-board the cable rises up to the tie-rods of 
the roof, along which it is conducted in a hard wood casing to the 
switch-room, adjoining the accumulator-room and the hydraulic 








elevators, into which the cable drops, and is distributed among five 
regulating boards, one for each of the elevators, and one for the 
accumulator-room. Each board is fitted with ammeters, switches, 
fuses, and adjustable resistance coils sufficient for eight circuits 

i.e., the eight shelves of the cage or hydraulic elevators, and carries 
up to 50 amptres. The resistances are arranged so as to be capable 
of maintaining a constant charging current through each set of cells, 
A voltineter and multiple pole switch are provided to each board 
for measuring the electro-motive force of any set of accumulators, 
From one of these regulating boards connection is made with the 

latforms in the accumulator-room, the leads from the remaining 
our being taken overhead along a division wall to the vertical 
copper strips, attached to the castings guiding the hydraulic cage 
elevators. These vertical strips run from top to bottom of the 
guides, and are electrically connected to the batteries on each 
shelf by spring contact blocks attached to the cage, rising or 
falling with it, and sliding against the copper strips. After the 
current has passed through the batteries on the cages, it returns 
by means of similar copper strips on the opposite guides, to the 
negative lead, then through the negative terminal fuse blocks, and 
on tothe dynamo, There are also provided portable voltmeters 
for testing single cells, tachometers for indicating speed of 
dynamos, and hydrometers for testing the specific gravity of the 
acid solution. The accumulators, secondary batteries, or storage 
batteries, are of the Elwell-Parker type, contained in vulcanite cells 
filled with dilute sulphuric acid, and are composed of thin lead 
grids, filled with a paste of red lead or minium, and placed verti- 
cally in the cell. ere are nineteen grids or plates in each cell, 
ten negatives and nine positives, each plate being about —_. by 
64in. The plates are kept apart by means of vulcanite insulators, 
and sufficient space is left between the plates to prevent their being 
short circuited in case any of the paste pellets should happen to 
fall out of the perforation of the grids. When placed in the car, or 
when being charged, eight cells are placed in a teak tray and per- 
manently connected, three of such trays forming one of the Kur 
groups into which the whole battery—when in the car—is divided 
for controlling purposes. There are ninety-six cells to each car, 
giving a total electro-motive force of about 192 volts, and requiring 
a current of about 35 ampbres to charge them, an operation which 
lasts about ten hours, e hydraulic cage elevators are so 2on- 
structed that the cells can be removed any time, and the operation 
of charging is commenced by the automatic connection, made 
directly the trays are removed from the cars to the shelves of the 
elevators. The lighting of the sheds and shops is by means of 
16-candle power incandescent lamps distributed thoughout the 
building, with wall plates for pyro | with portable hand lamps. 
Two 200-candle power lamps are fixed over the entrance to the 
charging station. 

Fitting shop and smithy.—Adjoining the engine-room is the 
fitting ay containing lathe, drill, grindstone, with shafting and 
provision for additional machine tools, the power being derived 
from an electric motor capable of developing 9 brake horse- 
with a speed of 900 revolutions per minute, having slides for 
tightening belts, &c. A suitable smith’s hearth with tools is pro- 
vided in the smithy adjoining. Between the fitting shop and the 
accumulator room is the lead furnace for melting lead for the 
plates of the cells, A glazed stoneware tank is provided to con- 
tain a store of acid for the renovation of the acid solution in the 
cells, A portion of the accumulator room forms the switch room, 
separated from the former by a glazed partition of pitch pine 
matchboarding with a glazed ceiling, Adjoining the accumulator 
room is a room containing three unde und vats or tanks for the 
storage of oil, formed of slate slabs and white glazed bricks. 

Hydraulic pumping machinery.—The hydraulic pumping engine 
and pumps, together with the hydraulic accumulators, are placed 
in a room in the water tower underneath the tank, and this 
machinery maintains a pressure of 700 1b. on the square inch in the 
hydraulic pipes. In the same room is placed a wall pump, which 
raises the water from the underground tank previously men- 
tioned to the cast iron tank on the top of the water tower. 
The hydraulic pipes from the accumulators to the hydraulic 
elevator are placed in a conduit and surrounded with sawdust 
to prevent freezing; the top of the conduit is formed of wrought 
iron boxes filled with concrete, so as to enable the piping to be 
readily accessible. The floors of the charging station, car shed, 
boiler-house, and engine-room are paved with Eureka cement 
concrete din, thick, and the fitting shop and accumulator room 
with wood blocks, The engine-room has a dado 6ft. high, of pitch 
pine matchboarding, the walls above being plastered and coloured. 
The ceiling is also matchboarded, and pierced with ornamental 
coloured lights, and apertures for ventilation. ot ye and glazed 
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pitch pine case, containing fire hydrant, hose, ina 
prominent position in the engine-room. The boiler chimney is cir- 
cular, 110ft. high, and 4ft, diameter at top of cap, which is formed 
of cast iron, in sections bolted together. There is a 44in. firebrick 
lining, with a 3in. air space carried up about 20ft. from the base of 
the flue, and climbing irons are built inside from top to bottom. 
The lightning conductor consists of a copper band 1jin. wide and 
yin. thick, attached to the brickwork by brass clips. The earth- 
plate is fixed in the underground tank. The yard is paved with 
oin. by 3in. granite setts, and there are urinals, Wc. ’s,and lavatory 
for the use of the workmen and the officials. Telephonic com- 
munication is provided in connection with the Birmingham 
Exchange. 

Cars.—The cars—twelve in number—have been built by the 
Midland Carriage Company at Shrewsbury, the electrical and 
mechanical fittings being supplied by the Electric Construction 
Corporation from their works at Wolverhampton—late Elwell- 
Parker—and are on the “Julien” principle. The cars—which are 
very similar in appearance to the cable cars belonging to the 
same company—are 6ft. 3in. wide, and 26ft. 6in. long, about 
4ft. 6in. at [each end being occupied by the platforms, and are 
constructed to carry twenty-four inside and twenty-six out- 
side passengers, They are carried on two bogie trucks, 
about 15ft. between centres, the framework being of I-iron 
strengthened by two King trusses. On the top of the cars rever 
sible garden seats are provided, and inside, the usual longitudinal 
seats with a passage down the centre. Below the plate-glass 
windows on the outside are polished teak panels, which slide verti- 
cally, and afford access to the trays carrying the cells of the 
batteries underneath the seats. There are six trays on each side 
of the car, and each tray holds eight cells, there being ninety-six 
cells altogether. The cells are of vulcanite, and the trays of teak, 
each tray carried on three runners fixed to the car floor. The cells 
in each tray are permanently connected up in series, and the posi- 
tive and negative terminals are connected to brass plates attached to 
opposite ends of the tray. Between each pair of trays is fixed a 
spring copper contact block, V-shaped, screwed to the floor of the 
car, with the apex of the v pointing outwards, the wings of the 

sp — When the trays are pushed into the cars, 
the two tips of the V pieces come into contact with the brass plates 
on the ends of the trays, and so the whole of them are automati- 
callyconnectedup. The twelve trays—ninety-sixcells—arearranged 
in four groups of twenty-four cells each, the whole of the cells in 
each group being permanently in series, and the four positive 
and four negative terminal leads are brought up to the switch 
used by the driver of the car, by means of which the four groups 
may be connected up with the motor in six different ways :— 
No. 0, all the groups separate and disconnected; No. } all 
the groups in parallel, but not connected with motor; No. 2, 
the four groups in parallel, all the positives being connected 
together and with the positive terminal of the motor ; and all the 
negatives together and with the negatives terminal ; No. 3, half 
the groups in series and half in parallel ; No. 4, one group is cut 
out and the other three groups are connected in series ; No. 5, the 
whole four groups in series. Thus it will be seen that the whole 
of the cells are always in use when the car is in motion, fair 
uniformity of discharge being maintained. When the switch handle 
is at the extreme end, the whole of the batteries are on open 
circuit, disconnected from each other and from the motor, 











Juty 18, 1890. 


THE ENGINEER. 


49 








ei 
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‘ted with motor. ‘his position tends to equalise the 
omne (ie. 1). The second F poaition connects the batteries 
with the motor, but only gives one-fourth of the total electro- 
motive force, and would be used gage when travelling on the 
level with a light load (No, 2), he third position gives half the 
total electro-motive force (No, 3), The fourth position gives three- 
fourths of the total electro-motive force, one group being cut out 
(No. 4). The fifth position gives the total electro-motive force of 
the whole of the ninety-six cells, and would be used in going up hill 
with a heavy load (No. 5), This method of controlling the current is 
one of the Julien patents, acquired by the Electric Construction 
Corporation, and does away with the necessity for resistance coils 
i circuit. 

- Saora-The motors are of the Elwell-Parker type, double 
limb, series wound, and run with 140 revolutions, buta velocity of 
700 revolutions per minute is required to maintain a speed of eight 
miles per hour. There is only one motor to each car, carried on 
one of the bogie trucks by means of an aluminium, brass, or steel 
frame, which has three points of support, two being rigidly fixed 
on one axle of the bogie, and the other resting on the second axle, 
through the intervention of a strong helical spring. Thus it will 
be seen that the motor and its appendages are entirely independent 
of the oscillation of the car due to variations of load. At one end 
of the armature are the commutator and brushes, and the other 
end carries a pinion, which gears right and left into two spur 
wheels carried by countershafts on the brass frame. On these 
same countershafts are fixed additional pinions, which gear into 
spur wheels on the two axles of the bogie, and thus the motion of 
the armature is gradually reduced to the — required for the 
car, the proportion being about 6} to 1. All the gearing is done 


by helical teeth. ‘ 

The switch, by means of which the driver controls the current, 
and therefore the car, is placed on the car platform just beneath 
the steps, and is quite out of the — of the passengers. The lead, 
Ke., joining the cells up to the switch are enclosed in a teak match- 
board casing, the switch being placed on the top of the casing. 
The part of the car floor over the motor is removable. The cars 
are lighted by two 16-candle power incandescent lamps—one at 
each end, A powerful brake is provided, which grips the whole 
of the eight wheels at the same time, and there is also an auxiliary 
brake attached. . ‘ . 

The whole of the contractors have carried out their worl: in a 
most satisfactory manner, especial credit being due to the Electric 
Construction Corporation ie the excellence of the work and 
materials included in their portion of the installation. The 
following list gives the names of the several contractors employed : 
Permanent way within the city, the Improved Wood Pavement 
Company ; permanent way outside the city, John Fell, Leamington ; 
depdt, John Fell, Leamington; engines and boilers Messrs. Davey, 
Paxman and Co., Colchester; machine tools, Alldays and Onions, 
Birmingham; hydraulic elevators and pumping machinery, the 
Glenfield Company, Kilmarnock; dynamos, leads, and electrical 
fittings, the Electric Construction Corporation, Wolverhampton ; 
cars, motors, and wiring, the Electric Construction Corporation, 
Wolverhampton. 

Messrs. E. Pritchard, M. Inst. C.E., and Joseph Kincaid, M. 
Inst. C.E., the engineers to the Tramways Company, designed the 
permanent way outside the city boundary, also the depét and the 
electric installation, The works have been execu under the 
superintendence of Mr. A, W. Pritchard, C.E., for the engineers. 








THE JUNIOR ENGINEERING SocteTy.—On Friday, the 11th inst., 
a large —_ of members of this Society visited the Richmond Gas 
Works, on the invitation of the engineer, Mr. Thomas May, whose 
assistant, Mr. W. Fendick, was present to conduct the visitors 
through the works, Every part of the uppliances in use, including 
West’s mechanical stoker, the retorts, coal crushing and elevating 
machine, purifiers, bye-products, machinery and apparatus, gas 
valves from holders and to town supply, was fully explained. 
Much interest was manifested in the new gasholder in course of 
erection, the umbrella of which has just been completed, and 
afforded a good example of braced timber work. The testing of 
the gas by the photometer was illustrated and various matters in 
connection with the means for insuring it to be of the requisite 
illuminating power were discussed. At the conclusion of the visit, 
the members were invited to refreshments by Mr. Fendick, to 
whom a cordial vote of thanks was passed for the manner in which 
he had received the party. The bers then pi ded to the 
river to witness the Venetian féte and firework display, the 
spectacle being of an exceedingly pleasing character. 


THE INSTITUTION OF ELECTRICAL ENGINEERS.— The Institution 
of Electrical Engineers held the first of a series of meetings on 
Tuesday, on the occasion of a visit to Edinburgh, in the Lecture- 
hall of the International Exhibition. Dr. Hopkinson, of London 
(president of the society), occupied the chair. There was a good 
attendance. The secretary read a letter from Sir Archibald Camp- 
bell, of Blythswood, inviting the society to visit his workshops. 
Dr. Walmisley read a paper on some of the principal features of 
the Exhibition, in which he referred particularly to the telegraph 
and electric light apparatus and gas engines. Mr. A. R. Bennett 
read a paper on “ Foreign Currents in Telegraph and Telephone 
Lines.” He described experiments he had carried out with over- 
head wires, and pointed out their effect in wet weather. Mr. W. 
H. Preece said that the foreign currents found in electric wires 
were far more readily ptible in telephone than in telegraph 
wires, The currents were due often to the swing of the wires, and 
greatly to the alternating system of generating electric light 
recently introduced. Mr. Bennett observed that disturbances 
might be caused by the introduction of electric tramways. In the 
evening the members of the society attended a conversazione given 
n their honour in the Grand Hall of the Exhibition. 


Kine’s CoLLEGE CONVERSAZIONE.—On Thursday evening, the 
10th inst., a conversazione was given in the apartments of the 
college by the council, staff, and students of the college. Very 
great pains had been taken to make the evening a very pleasant 
one for those who liked instructive entertainment, and for those 
who preferred to be amused. In the large hall, instrumental solos 
and wy were given; and in the chapel were organ recitals, and 
in the theatre recitations were given. In the reception hall a 
string band gave selections at intervals, the hall and staircases 
being very tastefully decorated by the students. In the various 
and numerous rooms on the ground floor and upper floor, were 
exhibits including pictures, ay scientific apparatus, 
views of South Africa shown by lantern, imens of autotype 
permanent carbon printing, and of platinotype printing, art 
pottery and glasswork, exhibited respectively by the Autotype 
Company, Platinotype Company, Messrs, Doulton, and Messrs. 
Powell. Mr. Clarkson, the demonstrator in metallurgy, exhibited 
a working model of a pulverised dry ore centrifugal separator. A 
number of specimens of tubes made by Mannesman’s process, and 
« number of microscopes, were exhibited by the College Science 
Society. In the George III. Museum there was much of interest, 
and Professor Adams and Mr. Alfred Apps and Mr. H. Jackson 
exhibited a number of curious vacuum tubes through which electric 
sparks were passed, and a number of polariscopes and optical 
apparatus were exhibited by Professor Sieeesen, r. GS. 
son, and Mr, E, F. Herroun. These included Mr. Shelford 
Bidwell’s experiment, showing the effect of electrification by a 
Wimshurst machine upon jets of steam and of water. The electro- 
phonoscope was not shown—in fact, there were no jokes, and this 
one would not, perhaps, bear repetition. The workshops were 
also open for inspection, a number of students remaining at work 
to show the machinery in operation. ~ The gathering was a very 
large one, and the arrangements made for their entertainment and 
Sonversational opportunities were much appreciated by all, 
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Tue following translation from an article in Allgemeine 
Schweizerische Militirzeitung, written by Captain Studer, 
is another instance of the plain and occasionally bitter 
strictures of the national authorities that are now coming 
into vogue in the continental press. Let us hope 
that this argues a healthy state of things. Tonics are 
apt to be bitter. We have undoubtedly set the example 
in England, but for many years it was not followed. We 
cannot say this now. French and Swiss critics now 
appear to equal us in the art of running down their own 
war matériel. Germany does not seem to have taken up 
the same line yet; it is still only by a side wind that we 
hear of faults in German war weapons. 


Motto: “Our arms, our honour.” 


Our near neighbours, France, Austria, and Germany, have their 
repeating small arms ready to-day for dreadful and wide slaughter. 
Further, England, Denmark, and Belgium, with our humble selves 
in Switzerland, have begun to have the same. The rest of the 
Powers are as yet undecided, For the study of the new models, ours 
included, we have only time to refer to the writing of a foreign 
organ, “ Notices of Artillery and Engineering Doings,” in which 
there is an excellent article by Captain Holzner, entitled ‘‘ Modern 
Arms,” Also there is a significant criticism by Major Kromar, of 
the Society of Military Knowledge in Vienna, on “Innovations in 
the Department of Hand Fire-arms,” and published in Army Leaves, 

We will begin the comparison of ballistic powers. Happily, we 
possess the principal thing, smokeless powder, as good as that of 
our neighbours, perhaps even better, on account of our special 
granulated form, which allows of a proportional adaptation of the 
grain to the charge. 

The number and arrangement of the grooves in the barrel con- 
tended for so much by us are yet of less importance ; we have only 
three of these, though occasionally we have had four; Denmark has 
six, England even seven. If the jacket of the shell is of nickel or 
steel, the grooves will be correspondingly affected in form, as 
Professor Hebler has explained to us at considerable length. The 
advantages of the cartridges without rims are commonly admitted 
on account of the facility with which they may be packed. The steel 
jacket of the barrel with intervening air chamber, as it was at first 
carried out in the German arm, was afterwards adopted by Den- 
mark and Belgium. It allowed of a suitable arrangement by Visir, 
Korn, and Bajonnet, which give the advantages of ease in shooting, 
long duration, and accuracy. We have selected a stock of wood, 
which fulfils its object as surely as the steel jacket, which protects 
the hand from burning during quick fire. 

In the matter of magazines, Austria has indicated the right 
direction with her packet charge. Germany has followed her 
example in this, and Belgium likewise. It is true this is carried 
out with the variation that the cartridges are not put in position 
with the frame, but are stripped off from it. The Danish maga- 
zine further permits of loading with a closed weapon. be gow 
there are five cartridges per packet, and so on, to correspond wit 
the magazine. We stand quite alone in this respect with our 
twelve cartridges. A swollen appearance in the weapon is the 
result of this extravagance, and indeed there is no corresponding 
advantage, unless the swiftness of the fire is increased thereby. 
We do not sneer to have comprehended the peculiar character of 
the packet charge. Want of experience in war, and consequently 
of warlike ideas and feelings in general, may explain much of this, 

Let us hasten to the lock. Major Kromar, in his important 
criticism, calls it an imitation of Mannlicher’s direct action, but 
which comes behind it in respect of construction. This is certainly 
no compliment. What we miss painfully in it is the vast improve- 
ment carried out in 1886 in the French Lebel rifle, in which the 
breech action is such that the weight is less, vibrations and con- 
tractions are avoided, and precision is increased. This great 
improvement has been adopted by others, but, unfortunately, not 
by us, and that is much to be deplored. Therefore, we must 
receive with reserve, and hear with caution, that ge from the 
commission which announced to us that we should be sure, in the 
first place, to adopt ‘‘a weapon that should ‘stand in all time, and 
that should correspond to the most far-reaching demands.” This 
questionable model—even as a pattern it is questionable, and at 
least a pound too heavy—may give satisfaction in the end, 
however; only then if it is “‘absolutely accurate.” This sine 
qué non is indeed hardly compatible with the necessary dispersion 
of the work among a crowd of manufactories scattered over the 
country. Such divided execution of the work may be well-meant, 
but is technically inadmissible where it is a question of absolute 
accuracy, and must lead in our case to gross deception. 

Let us try to change this also. It is not yet too late to alter the 
false course, even in the choice of the arm itself. 1t will certainly 
cost some sacrifice ; but infinitely worse would be the consequences 
of persisting in the error. Have we courage for the decision? It 
will lead to nothing if we keep the people and the army any longer 
in ignorance of the truth, and here, as elsewhere, ‘‘ Honesty is the 
best policy.” 











LAUNCHES AND TRIAL TRIPS. 


On the 10th inst. the s.s, Salado, a steel screw steamer built by 
Raylton Dixon and Co,, Middlesbrough, for Messrs. Arthur 
Holland and Co., London, proceeded from the Tees on her trial 
trip. She is built with poop, raised quarter-deck, long bridge, 
and topgallant forecastle, and is of the following dimensions:— 
Length over all, 287ft.; breadth, 39ft.; depth, moulded, 21ft. 3in.; 
with a deadweight capacity of about tons. Her engines, 
which have been fitted by the North-Eastern Marine Engineering 
Company, Sunderland, are of 180 indicated horse-power, having 
cylinders 2lin., 35in., and 57in., by 39in. stroke. 

On Tuesday, the 15th inst., Messrs. Edwards and Symes launched 
from their yard, Millwall, London, a steel twin-screw cargo steamer 
named the Gepfbn-Bntte, and of the following dimensions :— 
Length, 180ft.; breadth (extreme), 28ft.; and 7ft. 6in. deep, and 
fitted by the builders with compound surface-condensing engines 
having cylinders 12in. and 24in. diameter, with a stroke of 16in. 
Two steel boilers, built te carry a working pressure of 1001b. per 
square inch; two steam winches and steam windlass. All the 
machinery was fitted on board before launching. This vessel has 
been built to carry 500 tons of cargo on 5ft. draught of water. 

The paddle steam tug Mana, recently built by Messrs, Fleming 
and Ferguson, shipbuilders and engineers, Paisley, went down the 
river, on the 15th inst., on her measured mile trial, and, we are 
informed, attained a mean speed of 10$ knots per hour. This 
steamer is fitted with two sets of cca mmemer ge nag ary surface 
condensing engines working at a —— of 100 1b. and indicating 
650-horse power. She has been built under the superintendence 
of Mr. John Darling, Union Steamship Company, New Zealand, 
who, on behalf of the Timaru Harbour Board, expressed himself 
as highly pleased with everything on board. An engraving of the 
engines will be found on page 50, 

On Saturday last the trial trip of the s.s, Kingsland took place 
in Hartlepool —° We gave particulars of this steamer on her 
launching day, 18th June last. She is the thirteenth steamer built 
for Messrs. Watts, Ward, and Co., of London, by Messrs. Wm. 
Gray and Co., of West Hartlepool. She carries 3000 tons dead- 
weight, and is fitted with triple-expansion engines of 800-horse 

wer, by the Central Marine Engine Works. After taking in 

unker coal, a trial was made in Hartlepool Bay of the machinery, 
when everything worked to the full satisfaction of the owners and 
builders. Mr. Thomas Mudd was ro on behalf of the latter, 
Captain Hodgson and Mr, A. H. Alchin on behalf of the former, 








The s.s. Dieppois, of 2680 tons deadweight, recently launched 
by the Campbeltown Shipbuilding pope ems Campbeltown, Firth 
of Clyde, during a trial of speed on the 8th inst., steamed at the 
average rate, we are parted: fg of 11°4 knots per hour, fully attain- 
ing the guaranteed speed. The dimensions and particulars of the 
steamer are as follows :—260ft. between perpendiculars, by 
36ft. 9in., by 19ft. 6in, moulded; raised quarter-deck, bridge to 
fore-mast, topgallant forecastle, double bottom throughout, web 
frames, steam steering gear worked from both bridges. The 
engines are triple-expansion, having cylinders 19in., 3lin., and 
5lin., by 39in, stroke, supplied with steam at 160lb. working 
pressure, from two large single-ended boilers, having three 
furnaces in each. 

On Tuesday the s.s. Julia, built by Messrs. CU. S. Swan and 
Hunter, Wallsend, for Mr. Theodor Rodenacher, Danzig, in con- 
junction with Messrs. Bremer, Bennett, and Bremer, London, and 
is the seventh steamer constructed by the same builders for them 
went for her trial tripon a run from Tynemouth to Coquet Island a: 
back, on which, we are informed, a mean speed of 10°4 knots was 
obtained. The vessel is 228ft. long. 34ft. 6in. broad, and 21ft. 6in. 
deep, moulded to spar deck, and built on the spar deck grade to 
Lloyd’s highest class, with bridge house amidships, under which is 
the saloon and captain and officers’ accommodation. Water ballast 
is in a cellular double bottom, and both peaks. The engines are 
by Messrs. Black, Hawthorn, and Co., Gateshead. Cylinders, 
18in., 30in., and 48in., by 36in. stroke. 

On Saturday last the Glen Caladh Tower, a large spar-decked 
screw steamer, which has been built and engined by Messrs. 
Robert Stephenson and Co., of Newcastle and Hebburn, for 
Messrs. F', Stumore and Co., of London, was taken out to sea for 
a trial trip. She is of the following dimensions :—Length, 361ft.; 
breadth, 41}ft.,; depth, 29ft. She has a deadweight capacity of 
about 4500 tons. Her propelling machinery consists of a set of 
triple-expansion engines, having cylinders 254in., 4lin., and 67in. 
diameter, and 42in. stroke. There are two double-ended boilers, 
with a working pressure of 160lb. The vessel, we are informed, 
attained a mean speed of 114 knots on a series of runs over the 
measured mile. This is the fourth vessel built and engined by 
Messrs. Stephenson for the same owners. There was a large party 
representing the builders and owners on board, and complete 
satisfaction was expressed with the result of the trial. 

Messrs. W. B. Thompson and Co., Dundee, have launched an 
iron screw steamer of about 1150 tons, named the Aranmore, being 
the latest addition to the fleet of the Clyde Shipping Company, 
Glasgow. This is the sixth vessel built at the Caledon Yard for 
this company. Her principal dimensions are:—Length, 252ft.; 
breadth, 34ft. 6in.; depth in hold, 15ft. 8in. She has been built to 
the highest class at Lloyd’s, and is intended for the company’s 
passenger trade between London and the Clyde, and also for the 
ee to the West Coast of Ireland as occasion may require 

here are five watertight bulkheads, and the three holds have two 
steam cranes and three steam winches conveniently placed for 
landing cargo. The whole of the bottom of the vessel is con- 
structed upon the cellular system, divided into suitable 
compartments for water ballast. Under the after end of the 

jp deck handsome and roomy cabins are provided for 
tween sixty and seventy first-class passengers. The after wheel- 
house, saloon, skylight, and entrance, together with the smoke- 
room, are all combined in one long iron deckhouse on the after part 
of the poop deck. From stern to stern the Aranmore has been 
fitted with the electric light, carried out by Messrs, Paterson and 
Cooper. The engines, built at Messrs. Thompson and Co.’s Tay 
Foundry, are of triple expansion type, having cylinders 23in., 38in., 
and 6lin., with a piston stroke of 48in. Steam is supplied from 
two boilers at a pressure of 1501b. per square inch. The specifica- 
tions of bull and machinery were drawn up by Mr. Hamilton, the 
company’s engineer, and carried out under his superintendence, 
and that of Mr. Wylie, the company’s shipwright. 

On the 15th inst., Messrs. Wm. Simons and Co., Renfrew, 
launched the powerful four-screw hopper dredger Manchester, 
which has been constructed to the order of the Teeshaiter Ship 
Canal Company, under the direction of their engineer, Mr. E. 
Leader Williams, M. Inst. C.E. This dredger is one of a new 
type, and possesses several novel and interesting features in design 
and construction. A difference in this from other hopper dredgers 
is in the stern being divided, instead of the bow, for the projection 
of the bucket ladder, and in this manner having a solid instead of 
a divided bow, which is better able to withstand heavy seas. 
Another point is the mode of propulsion. This is effected by 
means of two lines of steel shafting carried fore and aft, to 
which are fitted four steel propellers, viz., two at bow and two 
at stern. This enables the vessel to steam up a narrow and crooked 
channel more easily and commence dredging operations, and run 
out to sea again without the necessity of turning, as the vessel is 
designed to steam either ahead or astern with equal facility, a 
considerable saving of time and less risk of accident being the 
result. Three large rudders—i.e., two at the stern and one at the 
bow—are provided for the purpose of rapid steering, and these 
are controlled from the bridge, which is forward of the funnel, by 
means of steam steering gear. The hull is constructed — 
steel, and is subdivided into ten watertight compartments. e 
hoppers, which are aay amidships, have a capacity for 850 tons 
of dredgings, and the bucket girder is fitted with an endless chain 
of steel buckets, working in central well opening through the stern 
of the vessel, and is adapted to dredge to the depth of 35ft. below 
the water level. The vessel has been fitted with the builders’ patent 
traversing bucket ladder, by means of which it is enabled to cut a 
channel in advance of the stern through banks and other ordinary 
material—or in other words, dredge its own water to float in, 
thus obviating the necessity of waiting the return of the tide. 
The dredger is fitted with two sets of triple-expansion three-crank 
engines and two steel multitubular boilers for a working pressure of 
1501b. per square inch. The high-pressure cylinder has piston 
valves. Steam starting gear is provided. An auxiliary steel 
donkey boiler is provided for supplying steam to any other of the 
auxiliary engines, it has also a connection for circulating the water 
when raising steam in the main boilers. The bucket rr is 
sufficient to load the vessel with ordinary materialinan hour. The 
buckets themselves are a speciality of the constructors. They con- 
sist of a set of steel backs with links cast on, and these are so 
designed that they can be fitted with removable and interchange- 
able steel bodies and lips. In this way the large bodies can be 
removed from the chain of bucket backs without breaking its con- 
tinuity, and when hard material has to be dredged a set of special 
steel bodies of lesser capacity can be fitted on the same bodies, and 
say every third back can be fitted with ripping claws or picks for 
disintegrating the material. In the dredging gear improved 
frictional arrangements are fitted between the engines and top 
tumbler for the purpose of taking the strains arising from sudden 
shocks to the dredging machinery when working in hard ground. 
Besides the dredger’s own hopper shoots, side shoots are also fitted 
for loading hopper barges. At the bow and stern improved steam 
crab winches for controlling the mooring chains are fitted. Towing 
gear is also provided. The construction of the Manchester was 
superintended by Messrs. J. P. De Winton and E. G, Carey, acting 
on behalf of the Manchester Ship Canal Company. 








COAL IN THE SOUTH OF ENGLAND.—Work has now been resumed 
at the Channel Tunnel deep boring, after having been ey 
suspended to admit of more powerful machinery being erected. 
The works now assume a much more permanent-looking character, 
several new sheds having been constructed and machinery een 
been put up, which enables the boring to advance at a more rapi 
rate. It is stated, however, that up to the present time no fresh 
discoveries of coal have been made, 
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CONTRACTORS FOR ERECTING FLOATING BATHS. 
(To the Editor of The Engineer.) 
Sir,—Can any reader give me the address of contractors for the erection 
of floating baths ? TRAMWAY. 
July lth. 
MACHINE FOR PAINTING VENETIAN BLIND LATHS. 
(To the Editor of The Engineer.) 
Sir,—I beg to ask fur names and addresses of makers of machines 
~ ns aths for Venetian blinds. P. L. J. 
uly fe 








IRON THEATRES. 
(To the Editor of The Engineer.) 


_ Sir,—Can any correspondent refer me to some book or paper giving 
Se on the construction of iron theatres ? L. A. 
July 15th. 





STARCH-MAKING MACHINERY. 
(To the Editor of The Engineer.) 


Sir,—We shall feel obliged if any of your correspondents will send 
catalogues and price lists of hinery for the manufacture of starch. x 
July 14th, Srarcn. 








BOOKS ON BUCKET DREDGING. 
(To the Editor of The Engineer.) 
’ pe ioe a or ~~ —— ee with the names and publishers 
) work or works or text- 
eenerally 0 0 on bucket dredging, or dredging 
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MACARONI MACHINERY. 
(To the Editor of the Engineer.) 
Sir,—Could any reader kindly favour me with the name and address of 
& maker of macaroni machinery? I have an inquiry from abroad for such 
machinery, and I am unable to obtain the name of any firm. B. 
Queen Victoria-street, July 17th. 





THE DELIVERY OF STEAM JETS. 
(To the Editor of The Engineer.) 
ed to any of your readers who can inform us what 


our will be required to suppl. team boi - 
ES ee blowing fa upply a steam boiler su 


Sir,—I shall be ob 
quantity of water per 
plying steam for tn. 
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MACHINE FOR PICTURE FRAME MAKERS. 
(To the Editor of The Engineer.) 
Sir,—Will you kindly inform me through your paper, or allow me to 
‘isk, who is the makér of a recently invented machine for the use of 


at 601b. pressure per square inch. |, 
Cc. K. 
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COAL IN THE SOUTH-EAST OF ENGLAND. 


Tue formation of a ‘Coal Search Committee,” for 
the purpose of carrying out a systematic investigation 
of the deep-seated geology of the South-East of Eng- 
land, raises certain questions of an eminently practical 
character. The probability of finding coal in that region 
has been fairly established, the Godwin-Austen theory 
being sufficiently confirmed for the present by the dis- 
covery which has been, it is said, made in the vicinity of 
Dover. Details in connection with that discovery are 
singularly deficient ; but the reported discovery agrees with 
the anticipations of eminent geologists, and is vouched 
for by at least one witness of high scientific repute. We 
have the authority of Professor Boyd Dawkins for the 
statement that a boring having been made at the foot of 
the Shakespeare Cliff, on the western side, the coal 
measures were struck at a depth of 1204ft. from the 
surface, and “a seam of good blazing coal was met with 
20ft. lower." The same authority goes on to say, “ This 
discovery establishes the fact that, at a depth of about 
1204ft. from the surface, there is a coalfield lying buried 
under the newer deposits of South-Eastern England.” 
If only it had been announced that gold had been found 
in the county of Kent at a workable depth beneath the 
surface, perhaps some amount of excitement would 
have ensued. But the story of this coal discovery 
has been received with a calmness approaching to 
apathy. Geologists have lectured upon it, and 
continue to lecture, but London seems to care very little 
about the matter. The only indication of active interest 
consists in the formation of this ‘‘ Search Committee,” 
and we need hardly say that the first thing this Com- 
mittee has to search for is not coal, but gold. If the 
coal is to be fetched up from beneath, gold must 
be sent down to get hold of it. At the instance of 
the Search Committee, a meeting has just been held at 
the Mansion House, with the Lord Mayor in the chair, an 
able lecture being delivered on the occasion by Professor 
McKenny Hughes. There was a highly respectable 
audience; and, at the close of the lecture, a discussion 
took place, in the course of which a resolution was 
unanimously adopted approving the proposals of the 
Committee as deserving the cordial support, financial and 
otherwise, of the citizens of London. But we appre- 
hend that the meeting at the Mansion House consisted 
more of savants and experts than of the aforesaid 
“citizens.” There is reason to hope that enough money 
will be found to give the Committee a start. But it is a 
curious proof of the want of anything like enthusiasm in 
the matter, that at this Mansion House meeting not a 
single subscription was handed in ; or, as far as we know, 
even eenabiel in aid of the exploration fund. It really 
seems that announcement of the discovery of coal is 
looked on with doubt and uncertainty. 

Absence of enthusiasm is just what might be expected, if 
we take into account certain circumstances which stand 
in the way of the contemplated enterprise. The lecturer 
at the Mansion House, and some of the speakers, made 
distinct reference to the artificial obstacles which lie in 
the path of the Committee. Of the Committee, we may 


‘say that the names are admirably chosen, and are well 


adapted to gain the confidence of the public. The London 
Chamber of Commerce has promised its co-operation ; 
and its president and deputy-chairman are themselves on 
the Committee. Everything is honourable and above- 





board, and the appeal lies to something which is very 
much akin to patriotism. There is no promise of a 
heavy dividend, or prospect of any dividend at all. There 
is the possibility of an immense boon being conferred 
upon London, and of some addition being made to the 
national resources in respect of the supply of coal. But 
London, as London, has nothing to give, unless the Cor- 
poration of the City comes forward with a grant, which 
would be eminently consistent, and which is not at all 
improbable. As for the London County Council, of 
course it is useless to expect anything from that quar- 
ter, for, in the absence of direct Parliamentary sanc- 
tion, the Council can give nothing for the purpose of 
investigating “‘ deep-seated geology.” Neither can any 
help be looked for at the hands of the Chancellor 
of the Exchequer. As was intimated the other day, if 
the county of Kent were situated in Spain or Portugal‘ 
or some other benighted country, it is likely enough that 
the Government would speedily end the controversy by 
taking the whole affair into its own hands. That is not 
the fashion of things in England. Voluntary effort of 
some kind must take the matter up, or the buried coal- 
field may remain where it is, and London lose the benefit 
of a treasure which lies at its very doors. The idea that 
individual landowners will go to work in order to dis- 
cover whether they have coal on their own property 
is not hopeful; for the reason that the coal is 
expected to lie in patches, and a landowner will not 
readily incur the expense of an exploration which may 
simply take him to the edge of a coal deposit running 
under his neighbour’s land. The Search Committee have 
an ingenious notion, which may bear some fruit. They 
think of bringing a number of landowners together, and 
inviting them to enter into a scheme of coal research, by 
which each shall bear a portion of the expenses and take 
an equitable share of the profits. How this is to be 
carried out does not precisely appear as yet, but there is 
no apparent reason why the idea should fail to take a 
practical shape. Professor Hughes, after discussing the 
physical difficulties of the problem, said that probably 
the greatest difficulty of all would consist in the state of 
the law. Still, it appears somewhat strange that the law 
should operate so unfavourably in the South of England, 
while in other parts of the United Kingdom where coal 
is known to exist, the commodity is readily brought to 
the surface. : 

Perhaps at this stage of our subject we may ask 
whether geologists have really convinced the public 
that there is coal to be found along the indicated line ? 
It must be coal of a certain quality, and there must be a 
sufficient quantity to make the working of it profitable. 
If Sir Edward Watkin would only set to work and open 
an actual coal-pit by Shakespeare’s Cliff, sending coal to 
the London market at a price bidding defiance to the 
Northern collieries, we venture to think there would be a 
mighty awakening on the subject. Let people once 
realise that there is coal in Kent as truly as there is coal 
in Yorkshire, though, of course, not in the same degree, 
and we fancy that no legal difficulties would be found to 
prevent the fetching up of the coal and putting it on the 
market. The Coal Search Committee have the hard, 
uphill work of persuading people that there is coal to 
be got for the digging. At the same time, there is the 
drawback arising from the circumstance that, though 
there may be plenty of coal in Kent, no man—even 
though his land is in the line of the coal basins—can be 
assured that he has an actual coal seam under his feet. 
A man may draw a prize or a blank, and he may not 
choose to run the risk of a mining venture on such 
conditions. This is the only peculiar difficulty we can 
see in the case now before us; but even this may be got 
over by a combination among the landowners such as 
the one contemplated by the Search Committee. In 
some cases, moreover, when positive success has been 
achieved in one or two quarters, the accomplished fact 
may tempt the more sanguine spirits to try their luck. 
The Search Committee, when provided with funds, may 
also encourage private individuals to bore for coal by 
giving them grants in aid. But let the coal be once seen 
and sold, and the Committee may then find that the 
movement has got ahead of them, so as to go on of 
itself. It rests with them to start the affair, and it is at 
the outset that the obstacles will make themselves most 
distinctly felt. 

A very admirable key-note was struck at the Mansion 
House meeting by Mr. J. H. Tritton, who, as a member 
of a banking firm, was well qualified to dwell upon the 
commercial aspect of the question. A previous speaker 
had remarked that the coal supply of England was a 
measurable quantity, and its duration could not extend 
to a remote period. Hence any addition to our coal 
resources was of immense importance to the nation at 
large. Mr. Tritton, however, brought the question some- 
what closer home than this, by pointing out the peculiar 
value of a coalfield contiguous to the metropolis. He 
adduced arguments to show that the quantity of coal 
imported into London, amounting to 12,000,000 tons per 
annum, is not in due proportion to the general consump- 
tion ofthe country. Mr. Tritton accounted for this by the 
circumstance that London is not a manufacturing centre, ° 
but a distributing centre, a condition of things due to the 
fact that while London possesses cheap labour, it 
does not command cheap fuel. But it is to be 
feared that under the pressure of heavy rates, repeated 
strikes, and increased charges, London will lose even 
some of its eminence as a centre of distribution, and its 
prosperity as a port will decline. If London is to main- 
tain its position, it must develope its manufactures. For 
this purpose the presence of workable coal at a short 
distance from the metropolis will be of immense import- 
ance. Mr. Kenric Murray, the secretary of the London 
Chamber of Commerce, expressed views very similar to 
these, and referred to the distance at which the coal- 
fields of the kingdom are situated with regard to the 
metropolis. We have remarked on a previous occasion, 
when discussing the probability of coal being discovered 
on a scale of practical usefulness in the South-eastern 
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counties, that such an event just now would come at an 
important juncture, as helping to enable London to main- 
tain its commercial prosperity. The speeches of Mr. 
Tritton and others at the Mansion House point to the 
same conclusion. At the present time London is an 
emporium, it is the seat of the Legislature, and it is in- 
creasingly a place of pleasure, even so as in some sort to 
rival Paris itself. But as a seatof manufactures it is not 
increasing in importance. Even in shipbuilding it has 
suffered decay. Coal at its very gates would make the 
programme complete, and fill up the existing vacancy. 
Why has London such a mass of helpless poverty in its 
midst, and such a horde of underpaid workers? Cheap 
fuel, it is argued, would help the labour market, and hands 
now half employed would find full occupation. 

Making a fair estimate concerning the probabilities of 
success, it is not going too far to say that London in its 
entirety, and in its commercial interests, has a great 
stake in the search for coal. If this matter were more 
appreciated we might expect to see all the constituted 
authorities of the metropolis taking some kind of action 
to test the alleged discovery, if not to develope the coal 
resources which there is reason to hope lie near at hand. 
If, as some have contended, a coal duty of 1s. 1d. per 
ton could depress the manufacturing interests of the 
metropolis, what is to be said when, not one shilling, 
but many shillings are concerned? The Corporation 
and the County Council are ready to expend thousands 
of pounds in order to investigate the question of the 
water supply, although in that respect the metropolis 
suffers no deficiency. Yet when we are to go in search 
of a fresh supply of coal, it is a sort of heresy to hope 
for any help from either rates or taxes. England is, par 
excellence, the land of voluntary subscriptions, and this 
is the only resource when a fund has to be raised 
in order that such coal as may lie buried between 
Dover and Bristol shall be brought to light. The under- 
taking need not be called a formidable one, some 1200ft. 
being a sufficient depth for the borings, whereas the 
German Government, as mentioned by Mr. Whitaker, 
undertake a boring of In regard to the appre- 
hended destruction of local scenery, it is stated that the 
more picturesque parts of Kent are the least likely to 
yield coal, and it may come to pass that the Essex 
marshes will be found to cover the best deposits, in 
which case no great umount of natural beauty will be 
sacrificed. But even if pleasant landscapes have to be 
invaded by the accessories of the coal pit, the substantial 
results to be gained must be held to furnish a sufficient 
compensation. It is hoped that for the sake of London 
—its trade and commerce—such results may actually 
come to pass. 


THE RAILWAY POLICY OF THE INDIAN GOVERNMENT. 


No measure seems to be adopted by the authorities of 
our vast Indian Empire without it calling forth the 
remonstrance of a host of objectors. As the rule, it is 
among the so-called nationalist party—one which is 
almost entirely confined to representatives of but one out 
of the many races which compose the body of our Indian 
fellow subjects—that these remonstrances are heard. 
But when the wide subject of dealing with the ever- 
spreading network of railways has to be handled, it is 
the voice of the European interest which is raised in 
disparaging comment. So diversified are the points 
touching that interest which the extension of railways in 
India has raised, that no step of whatever kind can be 
taken by the Government without more or less affecting 
the investments made by Europeans in the enterprise. 
In previous articles dealing with the subject of railways 
in India we have directed attention to the various cate- 
gories under which the lines have to be classed. We 
need not therefore on the present occasion recapitulate 
them; neither need we discuss further the bearing this 
diverse classification must have on the immediate subject 
of the present article, for it will be patent to everyone 
who has at any time taken an interest in Indian railways. 

Very recently, the Supreme Government in India 
has decided upon exercising the rights it reserved 
to itself when guaranteeing a fixed rate of interest upon 
capital invested in the lines of railway of earlier con- 
struction, to take over one of the most important of these 
upon the terms settled when its guarantee was given. 
Since those terms were settled upon, a very great change 
has taken place in the value of money. A rate of interest 
which at that date was considered as affording but only 
just sufficient inducement to investors to come forward is 
now, when compared with the interest at present obtain- 
able upon fully-secured investments, of a very attractive 
character. It is therefore natural that there should be 
many to whom the decision of the Indian authorities to 
exercise their rights must be exceedingly distasteful. 
Under it, it is true, these receive a return of their 
capital; but the chances of reinvesting it on the terms 
which have so long been favourable to them have, by the 
operation of time, become very remote. During the 
period over which the Government guarantee has 
extended, not only have the Imperial stocks witnessed a 
large diminution of the interest paid upon them, but we 
find that Colonial Governments have ceased to offer the 
five, and even six per cent. on which they formerly based 
their applications for loans, and have reduced it—as in 
the case of the latest instance of the issue of such aloan 
—to as low as three per cent. We need quote no further 
examples of the changed conditions which must infallibly 
induce the exercise of the rights reserved to the Crown in 
all future cases of the term of the guarantee of interest 
on Indian railways expiring. 

These rights are of course unassailable. However 
much past investors may object to their exercise, they 
know that there is no standing ground whereupon they 
may be attacked. The disappointed feelings which have 
resulted have therefore sought another outlet, and 
this has been found in a vigorous attack upon the 
whole railway policy at present pursued by the Govern- 
ment of India. Among the chief of the leaders in this 
attack may perhaps be classed General Sir J. S. Trevor, 





who has made himself prominent as the accuser of the 
Indian authorities on the ground that these only con- 
struct railways with the intention of guarding against 
Russian advance, and of preventing the famines which 
seem to have been hitherto of almost periodical recur- 
rence throughout the whole empire. General Trevor has 
put forward the complaint that the result of this policy 
has been greatly to retard the construction of railways 
needed for the service of commercial interests. It is 
somewhat singular to find a military man posing as the 
critic of a policy one of the chief elements of which he 
admits to be of a military character. It would be 
natural to presume that his professional instincts would 
lead the General to view such a policy with more than 
ordinary favour, and it is therefore because he must see 
grounds enforcing his disregard of those instincts that 
the greater weight should be assigned to his allegations. 
But it may well be doubted if General Trevor will find 
much support for his complaints outside of the very 
per Mae <2 number of people whose financial interests 
are, as we have above pointed out, affected by the action 
of the Indian Government. These, of course, will second 
his complaints, but the disinterested public will naturally 
ask to what purpose will commercial railways have been 
constructed if the means necessary to secure their 
retention be neglected? The majority will certainly 
commend the policy which has assigned the foremost 
place to those works without which we might perchance 
one day witness the enforced sacrifice of every railway 
interest throughout India. 

It is difficult, when looking at a railway map of India, 
to concede General Trevor's contention that the com- 
mercial interests of that country have been overlooked. 
From all we know of railway extension there, we may 
say that perhaps no Government in the world has been 
or is more ready to aid private enterprise than that 
of India. But we all know how expectant of aid from 
the public exchequer are the promoters of railway work 
in a comparatively undeveloped country. Now we con- 
ceive that the day for guaranteeing such undertakings in 
India has surely passed. For very many years the tax- 
payers there have had to pay heavily for lines the outlay 
upon which was most lavish and extravagant, the first 
cost of these having been a matter of no concern to those 
who found the monies for them. Whatever amount was 
spent, on that amount would the guaranteed interest 
have to be paid. We have lately referred to further rail- 
way works contemplated by the Indian authorities, 
notable among these being the projected coast line from 
Madras westwards towards Calcutta. We can see, we 
believe, that, as regards this particular work, military 
considerations have had much to do in inducing the 
Government to assign it prominence. But what we 
repeat is, that for years yet to come the decision of the 
Indian Government to allow itself to be biased by such 
considerations must necessarily receive the approval of 
those who place Imperial needs before either the desire 
of private capitalists or the advantage of commercial 
adventure. 


ENGLISH AND AMERICAN LOCOMOTIVES, 


CowTEMPORARY journals in the United States take a 
good deal of interest in questions concerning the com- 
parative efficiency of English and American locomotives. 
They, as a matter of course, assume that the product of 
American shops must be better than anything English 
engineers can produce. This opinion is largely based on 
ignorance. The journals which are most boastful really 
know least about the details of the subject. With the 
American locomotive engine they are more or less well 
acquainted, but they possess little or no accurate informa- 
tion concerning the details of the working of an English 
railway. We have, as our readers no doubt remember, 
recently endeavoured to induce one of our contempo- 
raries, the Engineering News, to condescend to particu- 
lars, and give the world some reasons for assuming that 
the American locomotive is the best in the world; and, to 
consolidate ideas and simplify matters, we suggested that 
one thing should be discussed at a time, and we pro- 
posed that the Engineering News should begin with 
boilers and fuel economy. Our contemporary promised, 
in reply, that we should have the facts and arguments for 
which we asked; but months have passed, and he has pre- 
served a strict and possibly judicious silence. Then the 
Railroad Gazette, tired of waiting, took up the cudgels 
for the American engine; but it eschewed facts and 
adhered to opinions. Now, we did not and do not want 
any expression of opinions; we want facts; and these, 
it would appear, are not to be had. The last number of 
Mr. Forney’s paper, the Railroad and Engineering 
Journal, contains a very amusing article summing up the 
whole controversy, so far as it has gone; but neither does 
it add anything to the available store of facts. At this 
rate it is evident that no progress can be made. It for- 
tunately happens that, in the United States, the loco- 
motive superintendents hold periodically what is known 
as the Master Mechanics’ Convention, and it is only 
necessary to peruse the “ Proceedings ” to acquire a great 
deal of useful information concerning American railway 
practice. Of course this information is diffuse, and in 
some senses contradictory; but it enables us to speak 
with more certainty on American railway practice than 
would be possible if it did not exist; and for this, and 
other reasons, we know more about American locomotives 
than our contemporaries know about our engines. We 
are, however, quite willing to admit that we want fresh 
light thrown on dark places, and we propose to make 
certain statements concerning American boiler practice 
which we believe to be correct. Any of our contempo- 
raries who contradict us we shall expect to adduce proof, 
not mere expressions of opinion, which, however ies 
otherwise, are for the present purpose of no use. 

We assert that American locomotives burning bitu- 
minous or semi-bituminous coal do not evaporate more 
than from 5lb. to 71b. of water per pound of coal, and 
that English locomotives burning bituminous or semi- 
bituminous coal evaporate from 7 Ib. to 101b. We draw 





these facts from the results of numerous carefully-made 
experiments on different American and English roads, and 
we do not think that their truth can be disputed. The ques. 
tion then arises, why should the American locomotive boiler 
beso bad? Various reasons suggest themselves to us, and 
we shall set these forth for the consideration of our con- 
temporaries. In the first place, then, we venture to assert 
that the American fireman is not as skilful as the fireman 
found on English railways. Possibly the former has a 
soul above firing; possibly he lacks the training imparted 
on English railways, possibly he has no special induce. 
ment to save coal. On these points we can express no 
decided opinion. Again, it is possible that American coal 
is not as good as English or Welsh coal; but this we 
doubt, because our American friends always tell us that 
the best coal in the world is used on American railways 
—in fact, that all American coal is very good indeed. 
But even if the coal is not quite so good as the Americans 
—slightly prejudiced, perhaps—would have the world 
believe, it is impossible to fancy that it is 30 to 40 per 
cent. worse than English coal. In Belgium, the coal 
used is really very poor stuff—dross—burned on enormous 
grates, but it evaporates more than 5lb. of water per 
pound; in fact, so far as we are aware, it is not easy to 
find any locomotive boilers with so small an economic 
efficiency as the American boiler, until we resort to 
Austrian lignite burning engines, and even these manage 
to get 5 lb. of steam for each pound of brown coal put on 
their grates. After every allowance has been made, then, 
for the coal and the fireman, it seems to be clear that 
the American boiler is not quite what it ought to be. Its 
most prominent defects must be sought in the fire-box. 
It is not, we suppose, that American engineers do not know 
how to burn coal to the best advantage, but that they 
will not do it, for some reason to us inscrutable. It has 
long been known in this country that to get the 
full value out of coal there must be a brick arch in 
the fire-box. In railway work, as in other things, it is 
impossible to avoid the influence of ruling conditions. 
It is a condition that if a brick arch is used, the 
fire-box must be of copper; because, if a fair amount 
of work is to be got out of an engine, as little time as 
possible should be spent in washing out the boiler. 
Now, if the engine has a copper fire-box, the boiler may 
be blown out while the he ga 9 is still hot, and no 
harm will be done; but if the fire-box is of steel, it 
will certainly be cracked if the boiler is emptied before 
the fire brick arch is cold. But American engineers will 
not use copper boxes, preferring steel, and to avoid delay 
in washing out they give up the brick arch. We do not 
desire to assert that the proportions of American boilers 
are bad; but we do assert that the absence of the brick 
arch tends very powerfully to make them wasteful of 
fuel. This is a point to which we desire to direct the 
special attention of our contemporaries. We believe that 
they will find, on inquiry, that what we have said is 
substantially accurate, and that American engineers will 
admit, not only that the absence of the brick arch leads to 
waste of fuel, but that they accept the waste rather than 
submit to use a copper fire-box. It is an interesting 
coincidence that the Ast number of the Railroad Gazette 
contains an elaborate report on certain experiments 
carried out on the Paris, Lyons, and Mediterranean 
Railway in order to arrive at the value of a brick arch in 
the fire-box, the general conclusion reached being that 
such arches augment economy by at least 12 per cent., 
while the cinders in the smoke-box are reduced about 40 
per cent. American engineers use an enormous extended 
smoke-box to hold unconsumed fuel carried through the 
tubes. In this country we need nothing of the kind, 
because of the brick arch. With boilers of the propor- 
tions used in England we have no doubt that the 
economy secured by the arch is much greater than 
12 per cent. It may perhaps be said that, after 
all, the cost of coal is a secondary matter; but even 
if we admitted this—which we do not—there are 
many other things to be taken into consideration. Let 
us, for example, suppose that of two engines, alike in 
other respects, one burns 33 per cent. more coal than the 
other. Let us call the first A and the second B. It is 
clear that if both engines exert the same power, the 
wear and tear of the boiler, fire-box, grate bars, and fire- 
man will be at least one-third greater in the case of A 
than in the case of B. Furthermore, let us assume that 
the boilers are in both cases worked up to their utmost 
capacity; then B will be able to draw a 33 per cent. 
heavier train than A. To get more work out of Aa 
smaller blast nozzle must be used to get a sharper 
draught, and this means more back pressure. It must 
never be forgotten that the steaming capacity of a loco- 
motive is often as important as its economy, and the 
more water that a pound of coal can convert into steam 
the greater becomes not only the economical, but the 
actual efficiency; always provided, of course, that economy 
is not secured by ing the draught suffer, a condition 
which, however, we need scarcely have named, as the 
brick arch does not hinder the draught. 

Our contemporaries appear to find so much difficulty 
in dealing with what we say concerning American loco- 
motives, that we do not wish to worry them by raising 
any more questions just now concerning points of differ- 
ence between American and English practice. We have 
said enough, we think. As the matter stands now, we 
assert that the American boiler is not, as a matter of 
fact, as economical as the English boiler by 25 to 30 per 
cent., or even more. This fact is, we think, not disputed. 
Secondly, as to the reasons why, we speak with less cer- 
tainty, and shall be glad to hear what our contemporaries 
have to say inthe way ofexplanation. We have given our 
notions on the subject, based on statements made by 
American engineers in American technical journals and 
the “ Transactions” of scientific societies. Perhaps our 
contemporaries will show that the American locomotive 
is better without a brick arch than with one, that it is 
better with a steel box than with a copper box. When 
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workmanship, the design of various details, and so on; 
but for the present we would ask our contemporaries to 
concentrate their attention on the broad fact that the 
American boiler is, from the economical-efficiency point 
of view, deplorably bad. 





RAILWAY EXTENSIONS IN YORKSHIRE. 


Ir would be interesting to know the principle which guided 
a Lords’ Committee last week in dealing with two railway 
Bills which came before them. The Committee had for its 
chairman the Earl of Strafford. The Midland Company 
promoted what is known as an Omnibus Bill, the most in- 
teresting part of which was a short railway, four miles and 
four furlongs in length, which had been designed to give 
access to Chapeltown and the Thorncliffe Works. This was 
clearly an invasion of the Manchester, Sheffield, and 
Lincolnshire territory, and is no doubt part of the retaliatory 
policy adopted since the Sheffield Company successfully 
entered upon the Midland ground from Beighton to Chester- 
field, tapping en route an expensive coalfield. The 
preamble of the Bill was declared by the Committee 
to be proved. The same Committee had before them 
the Beverley and East Riding Railway Bill, which had the 
support of nearly twenty Corporations and local boards of 
the South and West Ridings of Yorkshire, including the Cor- 
porations of Sheffield, Rotherham, Barnsley, and Leeds. The 
Bill, which had passed successfully through the Commons, 
would have opened up a fertile agricultural district, and 
afforded an alternative direct route from the populous centres 
of industry in the south and west of the county to Beverley 
and Bridlington, vid the Hull and Barnsley line, in competi- 
tion with the North-Eastern line. Over 40,000 passengers go 
to Bridlington every year, that health-resort being popularly 
known as “ Sheffield-by-the-Sea.” At present, although the 
distance is only eighty-four miles, the journey is rarely done 
in less than four hours, and the time occupied is frequently 
much more. The Bill was opposed by the North-Eastern, 
which is practically in possession of the East Riding north of 
Hull. The Committee declared the preamble not proved. It 
was, of course, an invasion of North-Eastern territory; but 
not so pronounced an invasion as the Midland raid into 
Chapeltown, for its new line will run practically parallel 
with the Manchester, Sheffield, and Lincolnshire. And yet the 
Lords’ Committee passed the one and rejected the other. 


THE UTILISATION OF THE FALLS OF NIAGARA, 


A SYNDICATE in the United States have acquired a con- 
siderable area of land on the American side of the Niagara 
River at some distance above the great falls. They propose 
to use it for mill sites, and to supply the mills with power by 
utilising a small fraction of the water-power which is available 
on the falls. The actual fall of level at Niagara is about 
200ft. Suppose that about 4 per cent. of the water going 
over the falls is taken, and an effective fall of 140ft., irre- 
spective of losses in the tail race, obtained, there might be 
utilised 120,000-horse power. It is proposed to take the 
water by a short lateral canal, to allow it to descend vertically 
in shafts in which turbines will be placed, and then to 
discharge it by a tunnel tail race passing beneath the present 
town of Niagara at a point below the falls. It is part of the 
plan to transmit a portion of the power to the important 
manufacturing town of Buffalo, eighteen miles distant. The 
— involves problems of very great complexity. The 
iydraulic motors will be of a size not hitherto constructed, 
and the governing conditions are different from those com- 
monly met with where water-power is utilised on streams of 
variable and limited flow. Then in the distribution of the 
power further problems arise. Power can be distributed to 
great distances by Hirn’s system of wire ropes, as at Shaff- 
hausen ; by water or air under pressure, as in the compressed 
air systems of Paris and Birmingham and the Hydraulic 
Power Company’s system in London. In Switzerland and 
America progress has been made in distributing large power 
to great distances electrically. The choice amongst such 
methods of those which are most economical, and most likely 
to suit the wants of millowners, requires very careful con- 
sideration. Hence, the Cataract Company has resolved to 
invite from certain selected engineers and engineering firms 
plans for the utilisation at Niagara of 120,000-horse power, 
and to submit the plans for an authoritative opinion to the 
judgment of a scientific international commission. The 
commission will consist of Sir William Thomson, F.R.S., as 
president; Professor Mascart, member of the Institut and 
director of the Bureau Central Meteorologique, Paris; Colonel 
Theodore Turrettini, who was director of the works of the 
St. Gothard Tunnel, and is director of the works for the 
utilisation of the motive-power of the Rhone at Geneva; and 
lastly, Dr. Coleman Sellers, formerly of the firm of Messrs. 
Sellers and Co., of Philadelphia, and now professor of engi- 
neering at the Stevens Institute, amen, and at the 
Franklin Institute of Pennsylvania. Professor W.C. Unwin, 
F.R.S., M. Inst. C.E., is the secretary to the commission. 


THE CENTRAL LONDON RAILWAY. 


THE Select Committee of the House of Lords on the Cen- 
tral London Railway Bill has thrown out that Bill, and 
thereby postponed a costly and premature experiment. The 
objections to the scheme, as it at present stands, are obvious 
to all who have had experience in the conduct of metropoli- 
tan traffic. No isolated metropolitan railway has succeeded, 
or indeed can succeed. Sooner or later it must be absorbed 
into the general system. But the absorption of the proposed 
railway would have been a work of extreme difficulty. From 
the nature of its construction it could not be worked 
satisfactorily with ordinary locomotives, unless costly and 
troublesome ventilating devices were adopted. The promo- 
ters, therefore, proposed to work it by electricity, but they 
had absolutely no adequate precedent to produce, the 
experience acquired on the 1500 miles or so of tram lines 
worked in the United States being of very little value. That 
the line can be made and worked by electricity we do not 
doubt ; but we do not believe that it can be successfully done 
until more experience has been acquired. The nearest 
parallel is that afforded by the new subway. The results 
obtained there ought to supply much useful information now 
lacking, and until that is available it is just as well for all 
parties that the Central London Railway should remain an 
unaccomplished fact. London has managed to do without 
it for so many years, that it is more than probable it will 
survive a delay of a year or two, and the chances that 
the shareholders will obtain dividends will be greatly 
augmented by a reasonable delay in carrying out the 
scheme. A central London railway is very far from 
being the best or cheapest place to solve the problem of 
electrical propulsion on a large scale, As to the difficulties 





of constructing the line advanced by its opponents, they 
scarcely deserved a moment’s consideration. The real objec- 
tions to it lie in its isolation and in the crudeness of the 
proposals for working it. 
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Advanced Physiography. By Joun Mutts, late Assistant 
Demonstrator in the Practical Courses on Astronomical 
Physics, Normal School of Science and Normal School of 
Mines, South Kensington. London: Chapman and Hall. 
1890. 


TuIs is an octavo book of 287 pages, the printing and 
illustrating of which reflect much credit on the pub- 
lishers. Concerning Mr. Mills’ portion of the book, we 
may say at the outset that it manifests the invariable 
aspect of all South Kensington work—it is not thorough. 
It is almost impossible to find anything like a complete 
treatment of any one of the very numerous topics touched 
on by Mr. Mills, It may perhaps be assumed that we 
expect too much. We cannot be accused of want of fair- 
ness if we judge the volume by the standard laid down 
by its author. He says in his preface: “In order that 
the work may form a complete text-book of astronomy, 
I have also included that portion of the subject which 
is contained in the elementary syllabus of physio- 
graphy; and it is therefore hoped that it may find a 
useful place as an easy yet complete and strictly scientific 
introduction to the most sublime of the sciences.” It is 
charitable to Mr. Mills to think that he did not fully 
realise the nature of the claims thus stated when he penned 
the lines we have quoted. He seems indeed before he 
finished his preface to have arrived at the conclusion that 
some qualification was needed, and explains, that ‘ con- 
sidering the vastness of the subject, the reader need not 
be surprised to find some portions dealt with in a some- 
what laconic style; but I have chosen the lesser of two 
evils, namely, short and clear descriptions with compara- 
tively little detail, in preference to larger but more vague 
accounts.” The passage shows very clearly what manner 
of author Mr. Mills is. Why should he regard a short 
and clear description as an evil? It is the very perfec- 
tion of workmanship. Why should he think it necessary 
to apologise for not giving longer but more vague 
accounts? We suppose South Kensington training must 
be held responsible. 

The plan of the book is very good, and we find in many 
places much in it that is commendable; but, as we have 
said, the treatment of almost every subject is marred by 
want of thoroughness anda certain confusion of explana- 
tion, which can hardly fail to perplex a student. The book 
begins with a description of instruments and the measure- 
ment of time and space, and we are told on the first page 
that the telescope “ constitutes an essential part of many 
other instruments; for example, the spectroscope, theo- 
dolite, sextant, &c., all of which are very valuable in 
astronomical investigations.” Now, in the first place, a 
telescope is not essential to either the spectroscope or the 
sextant; and in the second, the theodolite is not very valu- 
able in astronomical investigations. Again, our author 
tells his readers that an “erect image is obtained by 
combining two astronomical telescopes.” To say the 
least, the definition of an erecting eye-piece as an astro- 
nomical telescope seems a little far fetched. On the 
other hand, Mr. Mills’ description and explanation of 
the sextant is thoroughly well done. There is neither 
too much nor too little of it. The description of 
verniers and how to make and use them is not so 
satisfactory. We are quite at a loss to understand 
why the section on angular measurements has assumed 
the form given to it by our author. It appears to 
be altogether too elementary for an ‘Advanced Phy- 
siography.” The illustration of the anchor escape- 
ment of an eight-day clock shows an impossible com- 
bination of parts. If it was worth while to give an 
engraving and description of a chronometer escapement, 
surely at least a passing allusion might have been made 
to the compensation balance, without which the chrono- 
meter would be useless. The description of the gyroscope 
leaves us convinced that Mr. Mills knows nothing what- 
ever concerning its theory. Take, for example, the 
following passage. Having described fairly enough the 
construction of an ordinary gyroscope, our author goes 
on: “ When a rapid rotary motion is imparted to the 
wheel, the whole instrument revolves round the stand as 
acentre.” The intelligent student who sees a gyroscope 
in action for the first time will naturally ask why it 
should revolve round the stand? Mr. Mills proposes to 
satisfy him by saying, “the reason of which revolution is 
that the wheel is constrained to move in a circle because 
it cannot get away from its point of support.” This can 
hardly be said to be satisfactory. Neither is it anything 
but confusing to tell the student subsequently that ‘“ the 
principle of the gyroscope is essentially the same as that 
of the pendulum.” 

If any good purpose could be served by extending our 
criticism, we could go on to the end of the book pointing 
out defects of more or less importance. Mr. Mills will 
perhaps excuse us if we decline to do this. It is far 
more agreeable to say that the volume can, if read with 
intelligence, impart a good deal of useful information in 
a more or less concentrated form. It is nota good book, 
and nothing can make it good; but that is not, we think, 
nearly so much the fault of the author as of the methods 
of instruction adopted at South Kensington. We are 
told on the title page that the volume is intended 
primarily to serve as a text-book for the Science and Art 
Examinations. It has been Mr. Mills’ “ happy lot to spend 
seven years as Student Assistant and Teacher in the 
science schools at South Kensington.” This being the 
case, he ought to know what will and will not satisfy 
examiners. From this point of view the book possibly 
leaves nothing to be desired. 

There is to be found in several places distinct evidence 
that if Mr. Mills gave himself a free hand he could pro- 
duce something very much better than the volume before 
us, the great defect of which is that a great deal is 





attempted, while little or nothing is thoroughly well 
done. Anyone who masters the work will have acquired 
a smattering of physiography. He will know something 
of a great many subjects. Perhaps that is better than 
knowing nothing about them, but we are not sure. There 
are large sections of the public, however, who fully believe 
in South Kensington and its work, and to these we can 
cordially recommend the volume. 





NAVAL ARCHITECTURE AND MARINE ENGI. 
NEERING AT THE EDINBURGH INTERNA- 
TIONAL EXHIBITION. 

No. I 

Tue shipbuilders of Paisley and Renfrew carry off a 

large share of the honours in the marine section of the 

Edinburgh International Exhibition. Both of these 

centres of the shipbuilding and marine engineering indus- 

tries have given special attention to the design and con- 
struction of vessels intended for the service of the civil 
engineer, or for purposes of pleasure. In short, they are 
noted for dredgers and yachts. ‘Their practice is not, 
however, limited to these types, but, on the contrary, 
they seem to take in hand anything which comes in their 
way, from a tug boat or hopper barge to a luxurious and 
swift passenger steamer. Messrs. Fleming and Fergu- 
son’s exhibits may be taken as representing what Paisley 
can do in the design and construction both of ships and 
engines. The models and photographs on their stand 
relate to passenger and cargo steamers, stern wheel river 
craft of light draught, screw yachts, tugs, and dredgers. 

The models of the dredgers are particularly well finished, 

showing as they do every detail, including the buckets 

and gearing. One of the most interesting of their 
exhibits is the model of the 410-ton screw yacht 

Imogen, just built and engined by them for Mr. J. R. 

Wood, of Newcastle, New South Wales. Her dimen- 

sions are 184ft. by 24ft. by 15ft., and she is built of 

steel to the scantlings and arrangements required for 
the highest class at Lloyd’s. Her fittings are both 
luxurious and complete, including as they do a complete 
installation of the electric light. The outline of the 
yacht is graceful, and her rig is both handy and appro- 
priate. ‘The accommodation provided consists of a dining 
saloon in the forward deck-house, a smoking room 
aft, and a drawing-room, state-room, and music room 
below deck. The Imogenis fitted with Messrs. Fleming and 
Ferguson’s patent quadruple-expansion engines, to indicate 
1000-horse power. They possess several interesting fea- 
tures. Instead of being tandem, as is the case with most 
quadruple engines, all the four cylinders in this case are 
upon the same level, and consequently they are all easy of 
access and overhaul. Further than this, the cranks are 
directly opposite to each other and do not stand at right 
angles, the result being smoothness of working and no 
dead centres, besides an almost total absence of vibration. 

The latter quality is most important and valuable in a 

pleasure vessel, and one worthy of attention in any case. 

But the feature in this type of engine which commends 

it most to the economical shipowner is the smallness of 

the fore-and-aft space in the vessel which it occupies in rela- 
tion to the power developed. Moreover, these engines are 
credited with a very moderate coal consumption. The 

s.s. Singapore, of which a well-finished model is exhibited, 

is also fitted with these quadruple-expansion engines. 

Indeed, it would appear that Messrs. Fleming and 

Ferguson’s engines are rapidly gaining in favour among 

shipowners, for not only have they turned out fifteen sets 

of them during the past two years, but they have thirteen 
other sets in order for vessels being built by themselves 
and other shipbuilding firms. Among their other yacht 
exhibits are included the models of the Skeandhu and 

Grace Darling, both shown at the Glasgow Exhibition of 

1888, and described in THE ENGINEER. 

As a specimen of their tug steamers, Messrs. Fleming 
and Ferguson show a model of the paddle tug Mana, 
built for the Timaru Harbour Board, New Zealand. 
Her dimensions are 125ft. by 22ft. by 11ft., and she is well 
proportioned and designed for the work she has to do. 
The Mana is fitted with two sets of disconnecting com- 
pound surface condensing diagonal engines to indicate 
600-horse power, which we illustrate on page 50. 
Each pair of engines has an independent condenser and 
separate steam starting gear. The disconnection of the 
two sets of engines is effected by means ofa steel clutch 
fitted between the cranks on the crank shaft, and is most 
readily done. When disconnected, either engine is free 
to go ahead or astern as may be required, and in this way 
the vessel is easily and quickly canted in a narrow river 
without the necessity for the use of hawsers. All the 
handles for working both sets of engines are brought to 
one place on the starting platform, so that one man can 
attend to this duty with perfect ease. The valve gear 
is of link motion type, and the boiler is constructed for a 
working pressure of 100 lb. 

A very complete model of a hopper dredger is also 
exhibited by Messrs. Fleming and Ferguson, this craft 
having been constructed for the Barry Docks Company, 
near Cardiff. This dredger can raise 700 tons of material 

er hour from a depth of 35ft., and she has capacity in 

elena for carrying 800 tons of dredgings to sea. A 
noticeable feature n this dredger is the independent 
traversing gear with which her builders have fitted her 
for the purpose of moving the bucket ladder in advance 
of the vessel, and so enable her to dredge in advance and 
obtain necessary depth for floatation. 

They further show a model of the double ladder 
dredger Swansea, which is built to raise 1000 tons of 
dredgings per hour from a depth of 38ft.; also a photo- 
graph of a twin-screw self-propelling dredger to raise 
500 tons per hour—three of the latter type of vessel 
having been built for Mr. T. A. Walker, for service at 
Buenos Ayres. In, addition to these, another photo- 
graph is exhibited of a hopper dredger, such as the firm 
built three specimens for the Auckland Harbour Board, 
each vessel being capable of raising 500 tons of 
dredgings per hour, and of carrying to sea 600 tons. 
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TESTING MACHINE IN PROFESSOR KENNEDY’S LABORATORY. 


MESSRS. J, BUCKTON AND CO., LEEDS, ENGINEERS. 
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TESTING MACHINE, PROFESSOR KENNEDY’S 
LABORATORY. 


THis machine has been designed to carry out all the 
improvements in a testing machine which Professor Kennedy 
has been led to approve, by his extensive practice in testing 
materials of construction, and by his intimate knowledge of 
existing testing machines. The main points thought 
important for a new laboratory machine by Professor | 
Kennedy were :—That the specimen should be horizontal, and 


| upon the sliding frame so 





1 





notched frame, which slides in V guides upon the stationary | 
bed. This frame carries two straining crossheads, the one | 
nearest the ram, and practically forming simply its head, | 


being used for compression tests, and the other—shown at 
the left-hand end—being used for tension. This latter cross- 


| head is movable, and can be notched up in any position 
as to take hold of specimens of | 


different lengths. The crosshead seen between the two 


ly mentioned is the stress-measuring crosshead, against | 
| which the prop is being pushed, and from which, at the left | which the 
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machines, which have the straining cylinder and the lever 
system at the opposite ends of a long bed. Fig. 1 shows the 
circuits of stresses in such a machine when in use for com- 
pressing a specimen. There is here a double circuit of 
stresses as indicated by the letters T and C for the tension 
and compression halves of the first circuit, and by the letters 
T, and C, for the tension and compression halves of the 
second circuit. Fig. 2 shows the single circuit of stresses in 
Professor Kennedy's machine. In this system the bed on 
levers virtually rest is entirely free from any stress 


placed at a height of about 4ft. from the floor. That no part | hand side, & tension piece can be pulled. This crosshead | whatever, and its inertia added to that of the hydraulic 
of the framework should interrupt the clear horizontal view | does not touch the sliding frame, but clears its members, | cylinder is sufficient to prevent any sensible jar to the knife 
of the specimen. That the scale of the steelyard should be | which are hollowed in a trough form from end to end. It | edges upon the rupture of the specimen. Fig. 3 again shows 
visible from the same point of view as the specimen, and at | also has no contact with the stationary bed, but it is threaded | the single circuit of stresses which we find in the Werder 


about the level of the observer’s eyes. That the handles for 
adjusting the poise, and for regulating the admission of water 
to the straining cylinder, should be within easy reach of the | 
hands while standing at the best point of view for observing 
both the specimen and the steelyard; and finally, that the 
poise weight should be made in several parts, so that its 
travel along the steelyard—and therefore the jfineness 
of observation of its position—might be approximately the 
same for all specimens of ordinary dimensions, large or small. 
A glance at our engraving above, which is prepared from a 
photograph, will show the manner in which Mr. Wicksteed 
has carried out these requirements in the machine which his 
firm—Messrs. Joshua Buckton and Co.—have recently made 
for Professor Kennedy. In the result everything is so 
exceptionally visible, and the working of the machine is so 
convenient, that a single experimenter, without any assistant, 
can conduct a test and observe it minutely throughout. The 
machine is of fifty tons, or 112,0001b. avoirdupois, capacity. 
It will admit struts up to 11ft. long, and ties up to 8ft. long. 
The stroke of the hydraulic straining ram is 18in. A 
removable beam is supplied, to test bars transversely up to 
5ft. long between supports. This is seen on the floor at the 
left-hand end of the picture. There is also a torsion gear, 
behind the steelyard, and not much seen in the picture, to 
test specimens up to lin. diameter with a twisting moment 
of 20,000 inch-pounds. The straining cylinder is supplied 
with water at 7001b. pressure direct from the mains of the 
London Hydraulic Power Company. The bracket at the 
right-hand end of the machine is for supporting the fulcrum 
of a right-angle lever with equal arms, which is used for 
proving, with deadweights, the accuracy of the readings 
given by the steelyard and travelling poise. The whole 
machine stands in a space of 20ft. long, and is entirely self- 
contained. The main fulcrum bearings in this machine 
conform with the Board of Trade standard, being 10in. long, 
and the fulcrum distance is 3}in., with a maximum advan- 
tage to the poise weight of 100 to 1. 

A very noticeable convenience in this machine is that it 
can be used for either tension or compression tests without 
change of shackles, while the torsion gear is always ready in 
position, and does not interfere in the least with the other 
operations of the machine. 


been dispensed with, and that the clips are held direct in the 
crossheads, which are bored parallel, the axis of the bore 


It will be observed that clip | 
boxes hinged with pin joints to the straining heads have | 


upon two long parallel screws, which pass along the hollow ' 











being in true alignment with the central line of stress through | 


the machine and through the specimen. Perhaps, however, 
the most radical departure in the design is to be found in 
the placing of the straining cylinder, and the lever system 
both at the same end of the bed, in combination with a 
sliding frame formed by two strong notched struts which 
carry the straining crossheads. This construction is the 
patented invention of Mr. J. Hartley Wicksteed, director of 
Joshua Buckton and Co.; and it is because this invention 
lent itself so well to the improved arrangements aimed at by 
Professor Kennedy, that it has been adopted by him for his 
new machine. 

Referring now to the illustration, which shows the machine 
engaged in compressing a wooden strut or pit prop, it will be 
seen that the hydraulic cylinder is mounted upon a stationary 
bed, which simply serves to uphold the parts, and through 
which no stresses pass. The hydraulic ram pushes out the 


troughs of the notched struts, and which convey the stresses 
| to the lever system at the butt end of the hydraulic cylinder. 
The lever system, the parallel screws, and the weight of the 
stress-measuring crosshead are all supported upon vibrating 
knife edges, which offer no sensible resistance to motion. 


heavy weights seen below it drag back the sliding bed with 
its straining crossheads to the starting position. 

In connection with this description of the action of this 
machine, it may be interesting to notice the way in which 
the stresses and reactions in the framework vary in testing 
machines of different types. When the framework of a 
testing machine, which has been strongly compressed during 
a test, is suddenly released by the rupture of the specimen, 
the rebound is apt to cause a damaging jar upon the knife- 
edged fulcrums, and this is especially the case with very long 





When water is exhausted from the hydraulic cylinder, the | 





machine used by Professor Bauschinger, and in this machine 





me oy, 





we again have a bed free from stresses; but the inertia of 
this bed is of no benefit to the fulcrums, for the lever system 
is carried at the end of the ram, which, being lighter than 
the cylinder and bed combined, will make the greater 
response to the rebound of the water when set free from 
pressure in the cylinder. 

It appears, then, that in Mr. Wicksteed’s new system 
adopted by Professor eon the advantages of the single 
circuit of stresses of the Werder system, and of the ease with 
which this machine can be lengthened, are retained, while 
the disadvantages of mounting the levers on the lighter and 
moving portion of the machine are entirely overcome, and 
this by the introduction of the sliding frame, as has been so 
fully described. The advantage of the rolling weight is also 
retained, as against the plan of adding weights by hand, 
which is @ necessary part of the Werder system. 
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RAMSAY’S PATENT INTERMEDIATE DAMPER. 


Tis damper is specially suited for marine boilers, either 
with forced or natural draught. It is an arrangement to 
isolate each box of tubes by dampers in the uptakes above the 
top row of tubes, with division plates between each block of 
tubes carried up to the level of damper. Each damper is 
hinged or otherwise arranged, and worked by an independent 
lever from the outside of the uptake, conveniently placed, so that 
the engineer can have all or one either full or open, partially 
closed or entirely shut off. By using the damper the tube 
plates or tubes need never be chilled when sweeping tubes. 
In cleaning fires the damper in connection with the fire to 
be cleaned is closed ; therefore no rush of cold air is admitted 
into the furnace tubes or uptakes, and during this operation 
the full draught is kept through all the other furnaces, 
so that better steam is maintained. This damper has been 
in use in one steamer for three years, and is as perfect as 
when originally fitted, and this without any repairs. It is 
at work in all the boilers of the Inman Line steamers, 
City of Paris and hy of New York, which have forced 
draught, and also in the Bibby Line steamers with natural 
draught. The engineers of all these steamers report most 





favourably as to the efficiency and durability of the damper. 



























































RAMSAY'S DAMPER. 


It can be readily applied to existing boilers at a small cost, 
and does entirely away with ashpit dampers, which are costly 
to maintain. As this damper conduces to the more perfect 
combustion of coal in the boilers, it is not too much to say 
that it will conduce to better speed and will save fuel. It isa 
remarkable fact that the use of this damper in the steamers 
referred to has been associated with an entire absence of 
leakage, either in the furnaces or back-end of the tubes; and 
it is somewhat singular that such an efficient arrangement 
to control the admission of cold air into boilers, when clean- 
ing fires or sweeping tubes, should not have been long ago 
patented and applied. It is one of those details which 
practical seagoing engineers have brought under their notice; 
and no doubt Mr. Ramsay, who is now the superintending 
engineer for some of the principal lines of steamers sailing 
from Liverpool, invented the arrangement during his sea- 
going career. 








AN IMPROVED LIQUID-HOLDING VESSEL. 


THE accompanying illustration represents a vessel to hold oil or 
other liquids, and permit the contents to be readily and safely 
decanted into a lamp or other vessel with a small opening, the 
receptacle being also adapted to hold liquids for transportation or 
storage. This invention has been patented by Mr. Stewart R. 
Mace, of Moulton, Iowa, The holder consists of a horizontal 
cylinder pivotally supported in a suitable stand, the points of 








pivotal support of the vessel being above its axial centre, whereby 
the weight of contained liquid will always retain the vessel in ouk 
position that the filler nozzle and discharge spout will be at the 
top, except when the vessel is turned in ee supports to 


discharge its contents. The filler nozzle projects from the 
cylindrical wall of the vessel on one side of the handle, and on the 
opposite side is the discharge spout, a small orifice from the 
interior opening into the inner lower portion of the spout, the 
opening from the interior being considerably less than the outer 
— of the spout, so that there will always be an air space 
above the escaping stream. Intersecting the rear portion of the 
Spout, above the wall of the vessel, is a transverse air passage, 
produced by the attachment of an arched piece of sheet metal, as 
shown in the small view, this air passage being in open communi- 
cation with the vessel near the filler nozzle, so that there is a 
continuous air duct, which will only be closed by the insertion of a 
stopper or cork in the outer end of the disc spout. As a 
consequence, the stream of oil or other liquid is caused to flow 
smoothly, and the spout is designed to be entirely free from drip. 
—Scientific American, 





l 

_ESTABLISHMENT OF STATE-AIDED ENGINEER. 
ING AND MANUFACTURING INDUSTRIES IN 
HUNGARY, 


THE following are translations of the XIII. Act of 1890, respecting 

the granting of facilities and exemptions from rates and taxes by 
| the Hungarian Government to the inland industry, and XIV. Act 
| of 1890, respecting the granting of facilities to banking corpora- 
| tions who give aid to the inland industries :— 


| XIII. Act or 1890, RESPECTING THE GRANTING OF FACILITIES 
AND EXEMPTIONS FROM RATES AND TAXES BY THE HUNGARIAN 
GOVERNMENT TO THE INLAND INDUSTRY, 


Section I.—The Government is prepared to grant facilities to :— 
(1) Such factories constructed and fitted in compliance with 
modern technical requirements, and manufacturing such articles 
| as are not already manufactured within the territory of Hungary. 
2) The following factories constructed and fitted in compliance 
th modern technical requirements already existing or whose 
erection is intended, a2) Such wherein are produced articles 
of brass, brass plates, zinc, galvanised sheets and articles of zinc, 
tinned sheets—tin-plates—lead pipes, wire, wire nails, articles of 
metal alloys, enamelled iron goods, pins and needles and similar 
articles, iron tools, implements and builders’ iron, small arms, 
articles of gold and silver wire, scientific instruments, hines for 


ment, are to number among those undertakings in whose favour, 
in accordance with Act XLI. ex 1881, either a definite or temporary 
expropriation may take place, with this limitation, however, that 
in accordance with Act XLI., ex 1881, only such. immovable 
—— respectively properties of the State, the municipal 
authorities, local authorities (towns) may be expropriated as serve 
agricultural purposes or are fallow, and as are not used for scientific 
or other public purposes, 

Section VI.—The decision as regards the granting of the favours 
and facilities—Section I1I.—is to be published in the official Gazette. 

Section VIT.—The Act XLI. of the year 1881, and the Act III. 
of the year 1887 are repealed with the coming in force of the 
present statute; all favours and facilities, can already 
granted to individual undertakings in accordance with the said 
Acts are not hereby touched. 

Section VIII,—In carrying out this Act as regards Croatia and 
Slavonia the Minister of Commerce will act in conjunction with 
the Governor—Banus—of Croatia, Slavonia, and Dalmatia. The 
carrying out of Section V. as regards Croatia and Slavonia is, 
— placed in the hands of the Croatian-Slavonian-Dalmatian 

nus, 

Section 1X.—The present statute comes in force on the day of its 
publication in the code of laws, and will remain in force up to and 
including December 31st, 1889, in maintaining the favours and 
facilities granted by virtue of the same. e Ministers for 





the manufacture of tools, 
motors, boilers, and electro- 
dynamos. ()) Such wherein 
are manufactured porcelain 
and china, pottery goods, 
earthenware pipes, drainage 
pipes, fire-bricks and glass, 
the latter if pare ol b 
regenerative ovens. (c) Suc 
wherein are manufactured 
caoutchuc-cellulose, tannin, 
soda, sulphuric acid, sulphu- 
ret of carbon, asphalt, arti 
ficial manure, malt, dextrin, 
glucose, dye stuffs, vegetable 
and mineral oil, size, choco- 
late; chicory and coffee-sub- 
stitutes factories. (d) Brandy 
distilleries and preserve fac- 
tories. (e) Such factories 
wom youn cured, dried, 
smoked meat, sausages, and 
similar articles, provided they 
work also for the export. 
(f) Paper-hanging factories, 


paper-stuff factories, and 
such paper factories as pro- 
duce packing 


r. (9) 
Toy factories. (i) ‘Bianoforte 
factories. (i) Rice-dressing 
mills, (j) Silk filiature spin- 
ning and weaving factories, 
wool spinning and weaving 
and wool-dressing factories, 
cotton spinning and weaving 
and bleaching factories, flax 
and hemp preparing factories, 
linen, hemp and jute spin- 
ning and weaving factories, 
also linen, hemp and jute 
bleaching and dressing fac- 
tories, hosiery factories, fringe 

and cord factories, embroidery factories and felt factories. (k) 

Such mining undertakings as extract the metals by washing, amal- 

gamation, or by means of electricity ; finally (/) agricultural distil- 
leries. 

Section II.—To the factories mentioned in Section I. there will 
be granted—over and above the exemption from the house tax 
| already conceded by Section II. of Act III., 1870—the following 
| facilities:—(a) Exemption from the trade tax respectively mining 

tax, from the tax imposed on undertakings which are by law com- 
| pelled to publish their accounts; also exemption from all local 
| rates, Chamber of Commerce fees which might be levied on the 

afore-mentioned taxes; finally, exemption from the general addi- 
| tion to the income tax. (+) Exemption from fees and local rates 
| levied in connection with the purchase and the transfer of factory 
plots or buildings, and in case of limited companies, exemption 
| from stamp duties and fees which would have to be paid on the agree- 
ments and other documents relating to the founding of a limited 
company or an increase of capital of an ae. (c) The 
Minister of Finance is empowered to supply the above-mentioned 
factories with such quantities of unrefined salt as they may require 
for manufacturing purposes at the price stipulated by Section 13 
of Act L., ex 1875, also to fix the amount of caution-money to be 
deposited in connection with the salt supply in accordance with the 
last-mentioned section. (d) The facility mentioned in Section 159 
of Act I., 1890, applies also to the industrial undertakings favoured 
by virtue of the present Statute. [The above-mentioned Section 13 
a Act L., ex 1875, fixes the price of unrefined rock salt in the Mar- 
marascher Comitat and in Transylvania at 38 kr. Austrian currency, 
of household salt in Sévdr at 1 fl. 16 kr., of sea salt, in Fiume at 
1 fi. 45 kr. for 100 kilos. The caution money is fixed at 20 per cent. 
of the monopoly sale price stipulated by the Royal Salt-office. 
Section 159 of Act. I., 1890, stipulates that the favoured factories 
are exempted from the municipal road rates for the period during 
which they are favoured. ] 

Section 111,—The question whether an industrial undertaking, 
for which the favours and exemptions as mentioned a | this statute 
are sought after, complies with the requirements laid down in 
Section I., and as such may be favoured and exempted as desired, 
respectively whether the desired favours and exemptions may be 
granted, will be decided by the Minister of Commerce ; and as re- 

rds factories mentioned in Sub-section J of Section I., by the 

inister of Agriculture in conjunction with the Minister of Finance, 
and on all those cases wherein agriculture and forestry appear to 
be concerned, by the Minister of Commerce in conjunction with 
the Minister of Agriculture. The commencement and the duration 
of the facilities and favours are also determined by the Minister of 
Commerce, respectively, by the Minister of Agriculture in conjunc- 
tion with the Minister of Finance, with the limitation, however, 
that facilities and favours may not be granted for a longer period 
than fifteen years from their commencement. The favours 
extended to an industrial undertaking may, in accordance with 
this statute, be renewed from time to time in the interest of its 
existence and development. The total period, however, during 
which facilities and favours may be granted is limited to fifteen 
years, In the interest of the continuance and development of 
such factories as have already been favoured by the Government 
in accordance with Act XLIV., ex 1881, the present statute may 
also be extended to these factories, Nevertheless, the total period 
for which facilities and favours may be granted in accordance 
with Act XLIV., ex 1881, respectively with Act ITI., ex 1887, as 
well as with the present statute, is also in this case limited to 
fifteen years, 

Section JV.—The Minister of Commerce is entitled and em- 

wered to grant rates not exceeding actual cost on all the Royal 

ungarian State Railways, and such railways as are subventioned 
by the State, for the carriage of the building materials, machines 
and parts of machinery required for the erection, enlargement, 
equipment and organisation of the factories mentioned in Section I. 

Section V.—The factories, to which, in accordance with this 
statute, favours and facilities are to be granted by the Govern- 








Cc ce, Agriculture, and Finance are entrusted with the carry- 
ing out of this Aet. 


XIV. Act oF 1890, RESPECTING THE GRANTING OF FACILITIES 
TO BANKING CORPORATIONS WHO GIVE AID TO THE INLAND 
INDUSTRIES. 


Section I.—Should a limited liability banking company, having 
its head office at Budapest, and a fully paid-up share capital of at 
least five million florins, for the development of the inland trade 
and industry be formed, with the principal object of founding and 
creating new branches of industry in the dominions of the Hunga- 
rian kingdom, and of developing and aiding industries already 
existing, and also of giving credit at the lowest possible rate of 
interest to owners of factories and workshops and to industrial 
undertakings, then the Minister of Finance is empowered, in con- 
junction with the Minister of Commerce, to t such company 
the following favours and facilities ;: — (1) | apenas may 
be exemp from all stamp duties and judicial fees, which 
would have to be paid on its formation for the first or any 
further emission of share capital. The stamp duty on the 
coupons of the shares is not included in this exemption. (2) 
The limited company may, for a term of fifteen years, and 
beginning with the day of its establishment, be exempted from the 
tax imposed on undertakings and societies which are by law com- 
pelled to publish their accounts, from the general addition to the 
income tax, and also from all municipal and local rates which might 
be levied on the afore-mentioned taxes. These exemptions are, 
however, only granted with respect to such income, the amount of 
which is not more than 6 per cent. of the share capital and which 
the limited company (a) may have earned through founding indus- 
trial undertakings and factories, either by itself or by co-operation 
with other establishments, through the financing of the capital 
or the working of such undertakings or factories, provided such 
undertakings and factories belong to the class for which a special law 
secures favours and facilities by the State ; (b) may have earned 
through participating in newly founded or existing industrial or 
factory undertakings respectively, or through giving financial aid 
to such undertakings, provided such branches of industry belong 
to the class for which a special law secures favours and facilities by 
the State. That part of the income of the limited company over 
and above 6 per cent. of the share capital, as also any and every 
income derived from purely banking business or from any other 
source is subjected to the stipulations of the existing taxation laws. 
As regards the exemption from rates and taxes of the income 
specified in the sub-sections (a) and (b) of this section, it shall make 
no difference whether an undertaking or a factory belongs to one 
or more persons or a company, or is worked by one or more 
persons or a company. The participating or financial aid 
mentioned in Sub-section (4) of this section is not to be taken to 
mean money lending, or credit granting or di ting business, 
but only such help through the capital of the limited company 
ee participation in the profits and losses of such under- 
taking. 

Section I7.—The favours and facilities enumerated in the fore- 
going sections shall not be invalidated, if, during the term of 
fifteen years for which they are granted, an alteration takes place 
in the existing laws respecting rates and taxes and fees. 

Section III,—The Minister of Finance and the Minister of Com- 
merce, acting in conjunction, are empowered to grant the favours 
and facilities specified in Section I., on the conditions and obliga- 
tions also specified in Section I., to any other, either already exist- 
ing or newly-founded inland financial institute. 

Section IV.—The Minister of Finance regulates, by means of 
Orders in Council, the procedure respecting the announcement of 
the businesses exempted from the stamp fees, the declaration of 
the income exempted from rates and taxes or subjected to the 
same, and also the control over the working of the limited com- 
pany necessary for purposes of the rates and taxes. 

Section V.—The Minister of Finance and the Minister of Com- 
merce are entrusted with the carrying out of this Act. 











STOKERS IN THE NAVY.—THE ENGINEER, in a recent issue, con- 
tained some remarks on the stoker problem in the Royal Navy, 
which are in general accordance with our own comments 
thereon, Says our contemporary, in referring to the want of 
stokers: ‘‘The cause of the scarcity can be defined in a very 
few words. All the great ocean steamship companies pay their 
men more than Government rates, the discipline observed is 
less strict, and, on the whole, the men are better off.” We 
quite agree with THE ENGINEER in regard to pay and discipline, 
but we question if mercantile firemen are better off in other 
respects than those in a ship-of-war. However, that is relatively 
a small matter; the main difficulty is the rate of pay, which is one 
that should never be allowed to operate prejudicially to the 
interests of our national defences, In regard to the comparative 
rates of pay, our contemporary truly says, ‘“‘ Very little can be 
expected for £2 2s, 6d. a month ;” and further on he remarks that, 
‘* All the best firemen in the kingdom drift naturally into the mer- 
cantile marine, where they can obtain £4 10s. per month.” Under 
these circumstances, it is not remarkable that ‘‘ really good firemen 
are only found almost by chance in the British Navy.” In 
describing the class of stokers we get in the Royal Navy, THE 
ENGINEER points out that the lowest type of firemen in the mer- 
cantile marine are known as “ runners,” a ragged untrained race, 
who take short runs from port to port, and ‘usually prove sorry 
bargains for the engineers,” and then goes on to suggest that a 
considerable percentage of the stokers in the Royal Navy are very 
little better than these ‘‘runners.” ‘‘ They are obliged to keep 
themselves clean ard sober, and to carry out orders, but they are 
deficient alike in skill, physique, and esprit de corps. Their work 
is performed without intelligence, or any desire to improve in its 
execution; and they argue, plausibly enough, that if they do 
little work, they get very little pay.” Our contemporary explains 
that he does “‘not refer to the men rated as leading stokers and 
water tenders, but to the rank and file. It is fortunate, indeed, 
that a percentage of really first-rate leading men is to be found in 
our ships. The pity is that there are no more of them.” And so 
say we, if this is an accurate statement of the case. The real 
truth may not be quite so bad as THE ENGINEER supposes, but it ig 
certainly serious enough.—Broad Arrow. : 
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RAILWAY MATTERS. 


A REcorD of the United States train accidents in May, 
includes sjxty-eight collisions, fifty-six derailments, and five other 
accidents, a total of one hundred and twenty-nine accidents, in 
which sixty-five persons were killed and one hundred and forty 
injured. 

Mr. A. A. Langtry, who was for nearly eleven years 
engineer-in-chief to the Great Eastern Railway Company, and 
since 1883 has occupied the same position with the Midland Rail- 
way Company, has accepted the position of a consulting engineer 
to the Midland, and will shortly take up his residence in London. 


REFERRING to compound locomotives, an American 
contemporary says a striking evidence that the type is fast 
advancing into —_— favour is, that one at least of our great lines 
is seriously studying the question of how to convert its entire 
stock inte compounds. It is not yet easy to say what will be the 
final type of compound locomotives, but the general belief is that 
it will be of the original Mallet type, with two cylinders. 


Tue oldest of the German railway lines is that between 
Niirnberg and Fiirth, having been opened, 6 kiloms. long, Dec. 7th, 
1835. Until very recently this line had preserved a peculiarity of 
its own, which has had to give way now, after fifty-five years. 
This consisted in the carriages being painted yellow, probably as 
intimation that henceforth the steam carriage—as it was then 
termed—would take the place of the old yellow Thurn-Taxis mail 
coach. Now this historical yellow has had to make room for the 
green of the Bavarian railway carriages. 


Tue following is given in the Archiv fur Eisenbahn- 
wesen as the railway mil at the beginning of 1889 :—Europe, 
133,900 ; America, 190,000; Asia, 17,800; Africa, 5200; Australia, 
10,500; total, 357,400, as compared with 293,000 in 1884. Of the 
increase of 64,000 miles during the four years, 40,000 is in America 
and 30,000 in the United States alone. 11,000 miies were opened 
in 1885, 17,000 in 1886, 23,000 in 1887, and 13,000 in 1888; showing 
that the changes in rapidity of railway construction in this country 
have been closely followed in other parts of the world. 


THE manner in which railway companies provide for 
the inhabitants of the poor dwellings they may have to remove, 
contrasts very favourably with the methods and results where 
private owners demolish houses of this class, as witness—Ravlway 
.Vews remarks—the Golden-lane case, where hundreds of tenants 
have been disledged without any provision being made for their 
accommodation. In the case of the Midland Railway Company, 
on the other hand, the Bill now before Parliament, which shows 
that houses inhabited by 2050 persons may be demolished, not only 
provides in compliance with Standing Orders for the rehousing of 
persons displaced under the powers of the Bill, but a special pro- 
vision has been inserted by which the usual clause as to replacing 
demolished working class dwellings is extended, not only to houses 
acquired compulsorily under the powers of the Bill, but to houses 
acquired by agreement. 


THREE consecutive paragraphs in the American Engi- 
neering News recently are somewhat remarkable to readers on this 
side. The first one says: ‘‘The worst accident of the week hap- 
pened on June 28th at Joliet, Ill., to the Kansas City vestibuled 
express of the Chicago, Rock Island and Pacific Railroad. The 
train was split at a switch. The engine, baggage car and smoker 
passed over all right, but the other four cars were derailed, and the 
first one was dragged along after the smoker and was wrecked and 
torn to pieces by collision with the truss of a bridge over the street. 
Two passengers were killed and about a dozen seriously injured.” 
The second one is as follows:—‘‘Two other serious derailments, 
ascribed to the spreading of rails, occurred near Copetown, Ont., 
June 23rd, on the Grand Trunk Railway, and near Nevada, Mo., 
June 29th, on the Missouri Pacific. In the former case the testi- 
mony tended to show that the buckling of the rails by the heat 
was the cause of the disaster. One passenger was killed and seven 
others suffered serious injuries. In the Nevada accident two were 
fatally injured.” The third commences thus:—‘‘ Among other 
wrecks was a head collision of two freight trains near Vincennes, 
Ind, June 25th, killing a young man and the engineer of one train. 
The other engineer claimed to have made a mistake of one hour in 
reading time by his watch. A train on the Northern Pacific Rail- 
road jumped the track near Drummond, Mont., June 30th, and 
two sleepers—i.e., sleeping cars—were thrown down a 30ft. em- 
bankment. One passenger was fatally and a dozen others seriously 
injured.” The bridge accidents are given in other paragraphs. 


THE practice of the Eastern Railway Company of France 
in creosoting sleepers is described in a recent issue of the Revue 
Générale des Chemins de Fer. Sleepers as delivered are stacked and 
seasoned in the open air. They are then adzed and bored by a 
special machine, loaded on trucks, and run into a drying oven, 
where they remain twenty-four hours or more. After «ow the at a 
temperature of about 176 deg. Fah., they are run into a metal 
cylinder 6ft. 3in. in diameter and 36ft. long, which is hermetically 
closed. The air is then exhausted, and a partial vacuum is main- 
tained for about half an hour. Communication is then opened 
with reservoirs of dead oil, which is allowed to flow in at a tem- 
perature of 176 deg. Fah., under pressure. When the oil ceases to 
flow under moderate pressure it is forced in by a pump up to a 
pressure of 83]b. per square inch, and this pressure is maintained 
for an hour or an hour and a quarter. Communication with the 
oil reservoirs is then opened again, and the excess of oil not 
absorbed by the timber tiows back into the reservoir. The cylin- 
ders hold 168 sleepers each. The quantity of oil absorbed is 
measured by determining the difference in volume of the oil before 
and after operation. The wood used is principally oak and beech. 
The oak sleepers absorb from 2°4 to 2°7 quarts per cubic foot; 
beech sleepers from 8°7 to 10 quarts per cubic foot. The whole 
operation takes about four hours. This method of treatment has 
been practised by the company since 1865, with, it is stated, very 
= results. After fifteen years of service the sleepers taken out 

ve been 15 per cent. for creosoted oak and 50 per cent. for 
creosoted beech. . 


Tue Court of Appeals of New York State have rendered 
a decision that permits any street railway company in the State to 
change its motive power from horses to cables or electricity by 
obtaining consent of half the property owners along its route, and 
without the consent of the local authorities. This confirms the 
constitutionality of the Act of 1889, which provides that any street 
railway company which has obtained the consent of half the pro- 
perty owners may apply to the State Railroad Commissioners for 
permission to change its motive power. The Building and Engi- 
neering Record says it is announced that the two largest corpora- 
tions are ready to begin the change to cable traction at once— 
namely, the Third-avenue road and the Broadway line. The 
change from horses even to cable traction will, unquestionably, 
— a great boon to the eitizens of New York. On the other 
and, it is to be regretted that electric propulsion on the. storage 
battery system has not received more favourable consideration. [ 
the light of recent experience this system has shown itself to be, 
beyond all doubt, the ideal one for street car propulsion, and what 
has been accomplished with it on the Fourth-avenue line at New 
York has not unreasonably suggested the possibility of its general 
application in crowded cities. Underground work in the streets 
and the consequent tearing up of pavements would be entirely un- 
called for by it, a point which alone should favourably commend it. 
The important matter of cost of operation and maintenance is the 
only one likely to present difficulties. It would seem, therefore, 
that the Railroad Commission should look carefully into this 
matter before consenting to cable roads in the lower part of the 
c'y 


NOTES AND MEMORANDA. 


THE rainfall at Greenwich in 1889 was 23-din., being 
1:3in. below the average of the preceding forty-eight years. 


Ir is stated that a very important mine of pumice 
stone exists ou the Teneriffe Peak, of which the working was onl 
started in 1888. The stone is found in that part of the pea’ 
called the ‘‘ Canadas,” at about 2000ft. above sea-level, which has 
an area of some 6000 hectares, out of the middle of which rises 
the highest part of the peak. So far, the Lapari Islands have 
practically furnished the world’s supply of this product, exporting 
about 100,000 tons per annum, 


AccorDING to the report of the Astronomer, Mr. W. H. 
M. Christie, the mean temperature at Greenwich of the year 1889 
was 48°8 deg., being 0-4 deg. below the average of the preceding 
forty-eight years. e highest air temperature in the shade was 
86°6 deg. on August Ist, and the lowest 18°7 deg. on March 4th. 
The mean monthly temperature in 1889 was below the average in 
all months excepting May, June, and November. In February 
and December it was below the average by 2°4 deg. and 2°2 deg. 
respectively, and in May above by 3°9 deg, 


In their report on the river water supplied to London 
during June, Mr. William Crookes, F.R.S., Dr. William Odling, and 
Dr. C. Meymott Tidy, say:—‘‘ Taking the water furnished by the 
companies deriving their supply from the Thames for comparison, 
the mean proportion of organic carbon was found to be °150 part in 
100,000 parts of the water, with a maximum of ‘166 part in any 
single sample examined.” This maximum is equal to 1b. inevery 
602,500 Ib., or 269 totis, so that anyone drinking 2 1b. of this water 
wl as would take 825 years to consume 1 Ib, of organic 
matter. 


THE deaths registered during the week ending July 5th 
in twenty-eight great towns of England and Wales corresponded to 
an annual rate of 174 = 1000 of their aggregate population, which 
is estimated at 9,715,509 persons in the middle of this year. In 
London 2480 births and 1481 deaths were registered during the 
week ending the 5th inst. Allowance made for increase of popula- 
tion, the births were 202 and the deaths 85 below the average 
numbers in the corresponding weeks of the last ten years. The 
annual death rate per 1000 from all causes, which had been 16°4 
and 15-9 in the two preceding weeks, rose to 17°35. 


AccorDING to the return of the testings made by Mr. 
J. W. Dibdin, F.C.S., at the gas testing stations, of gas supplied 
to the Administrative County of London during the week ending 
5th July, the quality of the gas was, with few exceptions, main- 
tained with full quality and purity. On nearly all occasions the 
illuminating power of the gas was above the standard. The pres- 
sure of the gas supplied by the Gas Light and Coke Company, as 
tested in Sancroft-street, E., on the 19th ult., at 9.30 p.m., was 
2*7in. In Moscow-road, W., it was 1‘8in.; in Oakley-square, N.W., 
it was 2°5in.; and the pressure of that supplied by the South 
Metropolitan Company in Lancaster-street, S.E., was 2:in. 


In a discussion which followed a paper recently read 
before an American Society by Professor Ryan dealing with 
Foucault currents in transformers, who mentioned that heating 
does not make an appreciable difference in the energy lost in 
magnetic inertia, it was asked what efficiency could be obtained 
by using a transformer entirely without iron at an enormously high 
frequency? In such a case the losses would be almost entirely due 
to heating of the conductors, and consequently would increase 
with the output. The lectrical World says, “the all-round 
efficiency would therefore be higher than at full load, a very valu- 
able property,” and hopes the question will be the subject of 
experiment. 


“ DurinG the past six months of the year Mr. W. 
Crookes, F.2.S8., Dr. Odling, and Dr. Tidy have examined a totai 
of 1455 samples of the metropolitan water supply. Speaking 
generally, the water has been characterised to a more than usually 
noticeable degree, by its uniformity of composition from month to 
month. Thus taking the Thames-derived samples for comparison, 
the mean proportion of organic carbon for the six months’ period 
was found to _ ‘150 part in 100,000 parts of the water, or identical 
with the mean proportion for the present month; while in five 
samples only was the proportion found to reach or exceed ‘170 part, 
the maximum in any single sample examined being ‘174 part in 
100,000 parts of water.” 


Bearinc on the subject of shooting wells—i.ec., ex- 
ploding a charge of dynamite on the bottom—Mr. George F. 
Chace recently remarked before the New England Waterworks 
Association that the effect of the explosion about one time in 
three is to increase the water, but sometimes the supply is 
diminished. The Engineering and Building Record quotes Mr. 
H. G. Holden, who said:—‘‘ I have blasted several wells, and all of 
them but one resulted in giving more water. I never knew of a 
case of its being less. I blasted one on the Hudson River, a well 
about 1000ft. deep, fora paper mill, where they wanted to get a 
large supply of pure water for making note paper. The supply 
was very smal] indeed. I put in three charges of nitro-glycerine, 
25 Ib. to a charge, and it was successful, as I think they have since 
had all the water they needed. This depends a good deal, how- 
ever, upon whether there are any water-bearing veins anywhere in 
the vicinity. If there are, a heavy explosive will sometimes open 
the veins so as to get a great deal more water. But I do not 
understand how the effect would be to close anything up so as not 
to get as much, unless the well caved in. It might do that if it was 
in very soft material, but ordinarily it makes a large chamber 
wherever the explosive lies.” 


Waritine to an American contemporary on the swelling 
of cement, Mr. W. Cummings, of New Haven, Conn., says, refer- 
ring to a notice of ye made by a German railway as to 
the cause of swelling: ‘‘ While the conclusions arrived at were to 
the effect that the swelling was due to the presence of magnesia, I 
am pleased at the exceptions taken by you to this erroneous con- 
clusion. There are ——— in this country annually over 
5,000,000 bushels of what may be termed magnesian cements. It 
is this class of cements that was used in building for New York 
city, both the old and the new Croton aqueducts, the High Bridge 
over the Harlem, and on all the bridges over the Hudson and 
Niagara rivers. Examine the High Bridge; is there any finer 
masonry work to be found anywhere? et the cement used 
in this bridge contained as large a percentage of magnesia 
as did that reported upon by the German railway. Port- 
land cements contain little or no magnesia, yet they will 
expand when used fresh, as is shown when sleet in glass 
bottles in the form of grout. Cements containing an excess of 
either lime or magnesia will expand unless such excess has been 
thoroughly hydrated before using. If silica and lime, or silica, 
lime, and magnesia, are present in true combining proportions, 
there will be no expansion if these ingredients are intimately com- 
mingled. The German railway company find a cement containing 
24 per cent. magnesia to swell, and, in their judgment, the swell- 
ing is due to its presence; yet I know of a cement containin 
43 per cent. silica and 57 per cent. magnesia that has never swell 
in the slightest degree. A cement may contain the precise com- 
bining proportions of clay and lime and still expand, because of an 
imperfect mixture of these ingredients. Artificial cements are 

liarly liable to this danger. In ninety-nine cases out of every 
undred the swelling of a cement is caused by the presence of free 
lime or free magnesia, one or both, either in excess or imperfectly 
commingled ; and it may be entirely cured by proper seasoning or 
hydrating. They then become preferable to cements containing 





an excess of clay, as the latter are liable to shrink,” 





MISCELLANEA, 


In order to make the Parkes Museum, which is sup. 
ported by the Sanitary Institute, available to all classes for the 
purpose of obtaining information on matters relating to hygienic 
and sanitary appliances, the council has resolved to throw this 
museum open free at all times, except when meetings or lectures 
are being held, 


Tue proprietors of Work have arranged to hold an 
exhibition of articles made by the readers of that journal, for which 
rizes, medals, and other awards are offered. The exhibition will 
divided into sixteen groups, and will include upwards of two 
hundred sub-divisions, There will be three classes of exhibitors, 
viz., workmen, apprentices, and amateurs, Particulars will appear 
in the journal referred to. 


Messrs. Easton AND ANDERSON have recently arranged 
with Mr. J. C. Bull a sole licence for the manufacture and 
sale in the United Kingdom of his patent metals. At their 
Erith works they have erected a complete plant for turning out the 
alloys in any quantity, and can execute the heaviest class of cast- 
ings and forgings, such as 6 pe wy stern brackets, stern shafts, 
pump spindles, rams, &c. The alloy for all ingot metal and smaller 
castings is melted in special crucible furnaces with air blast. 


Tue Eastern Extension Telegraph Company notify the 
interruption of telegraphic communication with Australia by the 
sudden and simultaneous breakage, on the 11th inst., of their three 
cables between Java and Australia, “ore ged by earthquake, as 
shortly before the interruption the s —— shock of earthquake 
felt for many years in the neighbourhood passed over Banjoewangie 
—eastern end of Java. It is remarkable that three cables should 
all break at the same time, and all in the same locality, close to 
Banjoewangie. Restoration is expected in a few days. 


THE old problem—which is ever new—is again solved 
by an old newly-dressed invention which, like its predecessors, will 
probably be defunct as soon as tested :—‘“‘ A Fort Worth—Texas— 
mechanic has invented and built what seems to be a remarkable 
engine. It is of the compound triple-expansion rotary type. The 
working model has one cylinder, l2Zin. in diameter, that runs 900 
revolutions per minute with 80]b. pressure. It has no dead centre, 
and runs as well one way as the other, has only three moving parts, 
is noiseless, and has no vibration, is compact and simple, and 
steam-jacketted throughout. The manufacturer claims that it will 
develope a third more power on the same consumption of coal than 
the best compound condensing engines of the piston type, and so 
can be built oy cent. cheaper per horse-power than ordinary 
first-class engines.” The Manufacturers’ Record says it is a pity 
that experience makes one so sceptical. 


REFERRING to a meeting of the Technical Education 
Association, the Times reporter remarks that ‘“‘there was a very 
small attendance at the annual meeting of this society, held on 
Thursday at their office in Dean’s-yard, Westminster, but all the 
speakers were unanimous in remarking on the progress made in 
the way of educational reform during the past year, and in attri- 
buting a very great measure of the success of Bills introduced into 
Parliament on the subject to the efforts of the members of the 
association.” Considering how very flat some of the proposals of 
the technical education agitators have necessarily fallen, they may 
be congratulated on keeping up even so much show of life. ‘‘ The 
committee are glad to record a substantial advance in public 
opinion, and a real beginning of the long-neglected work of 
expanding, improving, and organising the technical and secondary 
education of the country.” Mr. Carbutt proposed the re-election 
of the committee, which, he said, included several most useful 
members, as well as certain others who might be termed merely 
ornamental. Even this was agreed to, and the proceedings ended, 


On the cost of power from electric motors the American 
Electrical Engineer says: ‘‘It is to be borne in mind that the 
motor business depends largely for its success upon the rates at 
which the consumer can secure his current. e have received 
within the last few days the new schedule of power rates recently 
adopted by the Brush Company, of Baltimore, ‘ after a very care- 
ful consideration.’ It is as follows :—,,-horse power, 2°50 dols.; 
— power, 3 dols.; —— power, 5 dols.; l-horse power, 

0 dols.; 2-horse power, 16 dols.; 3-horse power, 21 dols.; 4-horse 
wer, 26 dols.; 5-horse power, 30 dols.; 6-horse power, 33 dols.; 
-horse power, 42 dols.; 10-horse power, 50 dols. This scale, 
which goes into effect on July 1st, seems reasonable for a wn pre- 
senting such conditions as Baltimore does, with a large population 
engaged in a variety of pursuits, but not distinctly of the industrial 
type, and not presenting so great a diversification of small indus- 
tries as one finds, for example, in Boston or Newark, Still the 
motor business has been fairly well worked up in Baltimore, and 
there are now 375 motors representing about 200-horse power of 
daily consumption of current. With the revised schedule this 
number and quantity should increase quickly.” 


Tuer United States Senate has passed by a party vote 
the Shipping Bounty Bills, designed to revive American ship- 
building. ese provide a sailing bounty and also a mail subsidy. 
Any American vessel of over 500 tonnage will get, for voyages with 
cargoes to or from foreign parts, 30c. per ton for each thousand 
miles sailed, this rate continuing for ten years, with 3c. reduction 
annually thereafter for nine years. The Mail Subsidy Bill provides 
four classes of ships :—First, iron or steel screw steamships of 
8000 tonnage, making 20 knots; second, similar steamships over 
5000 tonnage, making 16 knots; third, steamships over 2500 
tonnage, making 14 knots; fourth, iron, steel or wooden steam- 
ships of 1500 tonnage, making 12 knots. Only the first class is 
allowed to get mail contracts between the United States and Great 
Britain. All contracts are to continue not under five or over ten 
years, with the following subsidies for outward voyages by the 
shortest practicable route:—The first class, 6dols. per mile; the 
second, 3 dols.; the third, 14dols.; and the fourth, 1 dol. In the 
first three classes construction is required with particular reference 
to prompt and economical conversion into auxiliary naval cruisers 
upon payment to the owners of the fair actual value. 


In their half-yearly iron trade report, Messrs. Bolling 
and Lowe say :—As regards demands for iron and steel, we have to 
remember that the United States are not likely to increase their 
pure from us, but rather the reverse. Their home resources 
of raw material have been wonderfully developed during the last 
few years, so much so that we now find their manufacturers 
exporting largely to Canada, Mexico, and Central America, besides 
feeling their way towards South America. The expected changes 
of tariff in the United States will give no relief to British iron and 
steel manufacturers, and tin-plates are threatened with a doubling 
of the present duty. Such countries as the Argentine, Brazil, and 
Chili, which did much of late to keep our works going, are not now 
so well placed, and we must wait until they have recovered from 
the strain upon their credit before we can receive their orders to 
the same extent as before. The probable demand from other 
countries remains about the same ; nothing more than our powers 
of production, together with that of our continental competitors, 
can easily satisfy. Up to the present shipbuilders have been 
well emp “bag but the outlook isnot bright. Locomotive builders, 
wagon works, and bridge builders, claim to be well supplied with 
work, Engineers in general are well off for orders, especially those 
making machine tools. Iron and steel manufacturers have fairly 
good order books, but in many casesare unable to obtain specifica- 
tions from their pare There isno difficulty in obtaining prompt 
delivery of all kinds of materials. Coal and coke are receding in 


price. Buyers and sellers alike will feel that the period of excite- 
ment is over, and profits, as heretofore, will have to be gained, not 
.| by speculation, but by a steady current of business, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


‘HERE was not much animation on ’Change in Birmingham on 
Thursday, negotiations for supplies over the current quarter having 
mostly been concluded at the quarterly meeting last week. Manu- 
facturers are engaged upon tle business then booked. Satisfaction 
is expressed that, on'the whole, values did not on that occasion 
recede lower than at the previous one or two gatherings. The 
downward tendency seems for the time to be checked, and it is 
anticipated that a gradual improvement will before long set in. 

Circulars have this week been received by the customers of 
Staffordshire firms indicating the new quotations which the 
quarter] meeting changes have rendered necessary. 

The New British Iron Company, of the Corngreaves Iron and 
Steel Works, near Birmingham, quotes as follows its basis prices 
at Corngreaves Works for the various brands of iron, steel, and 
compo.:—Bars, Lion, £8 10s.; ditto, Lion best, £10 ; ditto, Lion 
best best, £11; ditto, Lion best best best, £12. Boiler plates, 
Lion, £10; Lion best, £11; Lion best best, £12; Lion best best 
best, £13. Horseshoe iron, Lion, £8 10s. Turning iron, Lion 
turning, £10; and Lion best turning, £12. Bars, Corngreaves 
best, £7 10s.; Cornyreaves best best, £8. Boiler plates, Corn- 
greaves, £7 10s.; Corngreaves best, £8 10s.; Corngreaves best 
best, £9 10s.; and Corngreaves best best best, £11. Corngreaves 
horseshoe iron, £7 10s. Turning iron, Co’ ves best shafting, 
£8; Corngreaves best best shafting, £9. is firm quote their 
steel made by the open-hearth Siemens process, and known as the 
N.B.LC, Corngreaves steel, as follows, as the basis price per ton 
at Corngreaves Works for the three chief descriptions :—Bars, 
mild and medium es: £8; boiler plates, £8 15s.; ship or tank 
lates, £8 5s. eir patent composite bars are £10 10s., and 

iler plates £12. It may be mentioned that this material, as 
prepared for chain-making purposes, has a tensile strength of 
25 to 30 tons per square inch, with an elongation of 28 to 25 per 
cent. In boiler plates it is made with a ——_ of 25 tons and 
upwards per square inch, and it will yield and flange equal to the 
highest classes of iron, 

Common bars are moving freely at £6 12s, 6d. upwards. There 
is a slight improvement in the 7 aap sheet trade, orders from 
abroad being a little better. e current trade, however, is stil 
below the average, and prices are irregular. Somewhere about £13 
is the price at which doubles in bundles are changing hands ; but, 
in exceptional cases, they may be got at rather less than this, 
Ordinary sheets are in fair en at irregular prices. Makers 
are asking from £7 up to as high as £7 17s. 6d. for singles—but 
the last figure is not at all generally obtained. 

Hoops and thin strip are in somewhat improved demand for 
America, and are quite firm at £7 10s. Tube strip for boiler and 
— engineering purposes is £7 5s., with a good demand, 

usiness is just now being somewhat interfered with by the strike 
among a re of the operative tube makers of South Stafford- 
~ = East Worcestershire, Gas strip is in good call at 
47 2s. 6d. 

With regard to the pig iron trade, matters are looking rather 
more satisfactory than has recently been the case, demand being 
somewhat improved, Staffordshire cinder sorts are quoted at 
about 40s., and part mines 45s., with Northamptons and Derby- 
shires, 47s. 6d. and 50s, 

In addition to the information already given as to the Bristol 
road tramways at Birmingham, it may be stated that the Board of 
Trade inspection of the completed Bristol road tramway route, the 
cars, the depét, &c., was made on Wednesday.! 

The smoke abatement question has this week occupied the atten- 
tion of a number of the manufacturers of Birmingham and the 
district in connection with the committee on the subject which has 
been formed at Manchester under the chairmanship of Lord 
Egerton of Tatton. A resolution was carried approving the 
objects of the committee. It was stated that in the year 1885 the 
smoke inspectors of the Birmingham City Connell made 4260 
observations ; in 1886, 4488 ; in 1887, 3578; in 1888, 3822; and in 
1889, 5095. It is evident that the authorities of the hardware 
metropolis are paying increased attention to this subject. 

Much satisfaction is expressed at the fact that Dudley has just 
been connected with the system of the National Telephone Com- 
pany. The advantage will be very marked for the trade and 
manufacturers of that locality. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—In the iron trade of this district business has un- 
questionably slackened off during the past week or so, and the 
improvement which it was anticipated would follow the quarterly 
meeting has not been realised. So far, at least, as pig iron is con- 
cerned, there has been a decidedly decreased weight of buying, 
and although in manufactured iron there is rather more doing, 
prices show no improvement. Generally it may be considered that 
confidence has not yet been sufficiently re-established to induce 
consumers to buy beyond present requirements, and where makers 
have endeavoured to put up their prices, this has tended to check 
further business. 

e Manchester Iron Exchange on Tuesday brought together 
only a moderate attendance, and but a slow business was reported 
generally, This was especially the case with regard to pig iron, 
the orders coming upon the market being only very small in weight, 
whilst in some instances when transactions were pending prior to 
the quarterly meetings, these have since fallen through. For 
Lancashire pig iron makers still quote on the basis of 49s. to 50s., 
less 2}, for forge and foundry delivered equal to Manchester, but 
they are booking very little at these figures. For district brands 
prices were, however, irregular, and makers who hold out for 
advanced rates are finding themselves underscld. The best 
foundry brands of Derbyshire are quoted by makers.at 50s. 6d. to 
5ls., less 24, delivered here; but there are good brands readily 
obtainable at 1s. to 1s. 6d., and some inferior brands at 3s. to 4s. 
per ton under the above fi The average makers’ quotations 
for Lincolnshire iron are 45s, 6d. for forge, up to 47s. and 47s. 6d. 
for foundry, less 24, delivered. In forge iron, business has been 
done at 45s. 6d.; but this has been for elivery over the remainder 
of the year, and there would be no difficulty in placing orders at 
6d. to bead ton less, whilst in foundry iron there are sellers who 
would ily take about 46s. to 46s. 6d., less 24, delivered. Out- 
side brands remain much the same as quoted last week, good 
foundry Middlesbrough being steady at 51s. 10d., and Eglinton at 
54s, 6d., less 24, delivered equal to Manchester. 

The steel trade remains in much the same unsatisfactory con- 
dition as reported of late. For hematites makers quote ‘about 
63s. 6d. to 64s. 6d., less 24, for good foundry qualities delivered in 
the Manchester district ; but iron taken out of store or bought 
through second hands can be readily obtained at 2s. under these 
figures. In steel plates there is still little or nothing doing except 
in very small parcels. Makers’ quotations remain on the basis of 
£8 per ton for best boiler-making qualities delivered in the neigh- 
bourhood of Manchester ; but hants are offering at 2s. 6d. less. 
Steel pit rails are quoted at about £7 2s, 6d. per ton, delivered in 
the Manchester district. 

In manufactured iron there has been a moderate business doing in 
hoops and sheets, but bars remain in but indifferent demand. for 
deliveries in the Manchester district bars average £6 7s. 6d. to 
£6 10s.; hoops, £6 10s. to £6 12s, 6d.; and sheets, £7 12s. 6d. to 
£7 15s, per ton. Following the recent downward movement in 
makers’ prices, merchants in the Manchester district have farther 








1 A full description of this line will be found on page 48. 





reduced their list rates for iron taken out of store 10s, per ton, this 
being — fourth reduction of a similar kind during the past six 
months. 

Nut and bolt makers still report orders small in weight and diffi- 
cult to obtain, with prices tending downwards. 

The metal market remains quiet, but manufacturers still hold to 
their full rates, although buyers are not disposed to give out 
further orders at present prices. 

In the engineering trades activity is being well maintained, and 
although in some branches work is no doubt running out, there is 
no present indication of actual slackness, 

e monthly report issued by the Amalgamated Society of 
Engineers is again very satisfactory both as regards employment of 
members, and the returns as to the state of trade in the 
various industrial centres. If anything, it is even more 
favourable than that of the preceding month, the number of mem- 
bers in receipt of out-of-work support being under 2 per cent. of 
the total membership, and this notwithstanding several wages’ 
disputes now going on in Lancashire and Yorkshire. The mem- 
bership of the Society also continues to increase, 550 new members 
having been admitted during the past month, the total member- 
ship having now reached nearly 65,000, and six new branches have 
been opened during the month. With regard to trade generally, 
the only indications of any slackening off are from the shipbuild- 
ing centres, and even in this branch of trade it is more of a pro- 
spective character than of any actually diminished activity just at 
present. In fact, their returns still show that members of the 
various societies are fully employed in all the principal shipbuilding 
centres of the country, but a falling off in the present state of 
activity is evidently being looked forward to before long, and the 
movement for a reduction of wages on the Clyde is being antici- 
pated with some anxiety. 

Messrs, Gresham and Craven, of Manchester, have just com- 
pleted a considerable enlargement of their works; in fact, gradual 
extensions of various departments have been going on for a long 
time past to meet the steadily increasing demand for their various 
specialities, particularly their well-known vacuum brake; and 

uring the last two or three years the number of men employed 
has been almost doubled, whilst the capacity of the works has 
been so largely augmented that they are now capable of turning 
out about 1000 sets of brake material per month, in addition toa 
large quantity of other railway specialities, including injectors and 
ejectors of various descriptions for locomotive pu s, combina- 
tion steam and feed valves, and their new steam sanding apparatus, 
which is now being largely adopted, not only in this country, but 
on the railways in the Colonies and on the Continent. The works 
now comprise in their main portions extensive business and drawing 
offices, and two large four-storied buildings equipped with the most 
modern special plant for the particular branch of engineering carried 
on by the above firm. The principal portion of the works is devoted 
mainly to the manufacture of the vacuum brake, and the whole of 
the ground floor is occupied with shops containing upwards of fifty 
lathes, which are kept constantly running in the production of 
brake cylinders; whilst other floors in the building are set apart 
for the various operations connected with the finishing of the 
cylinders, one department containing about twenty drills, shaping 
and slotting machines, and another about eighty machines for deal- 
ing with the brass work and other details. The adjoining building 
is devoted chiefly to the manufacture of ejectors and injectors, 
and contains a complete special plant of lathes, milling tools, drills, 
&c., of which there are upwards of 100 of various designs, and 
additional new plant is still being oe down by the firm. There 
are also in connection with the works two brass foundries capable 
of turning out upwards of twenty tons of brass castings per month, 
the whole of which are worked up in Messrs, Gresham and 
Craven’s own shops. Another building is set apart for the 
pattern shop and stores, the latter department being of 
specially cesigned fire-proof construction, divided into four 

istinct rooms, each separated by iron doors. The steam 
power for driving the various machinery is generated by a Gallo- 
way steam boiler working at 150 lb. pressure, and this is being 
supplemented by a powerful gas engine. The offices, for which an 
entirely new building has been added, are also of fire-proof con- 
struction and special design, one feature being the construction of 
the roof as a flat, to which access is given by a tower in one corner, 
this special arrangement having been introduced for photographing 

urposes in connection with the drawing offices, whilst the tower 
orms a convenient manipulating room, and the considerable 
advantage is secured that proofs can be got in position at all times 
of the day without any shadows. Another important department 
in connection with the works are the testing stands between the 
main buildings, which form a separate department in themselves. 
These are arranged for testing injectors, ejectors, and steam fittings 
of all descriptions, the steam pipes used for this purpose being of 
an ingenious construction, as they admit of being placed in any 
required position almost with the same facility as an ordinary 
india-rubber hose. An interesting feature also in the yard 
is a full-sized working model of the vacuum automatic brake, 
arranged to represent an engine and train of twenty carriages with 
from 380ft. to 390ft. of train pipe. This model enables the firm to 
carry out any experiments in connection with the brake on their 
own works in a manner which could not very well be attained on the 
railway, whilst it is also very convenient for the purpose of 
giving illustrations of the action of the brake to customers and 
visitors, 

In the coal trade a fairly steady business is being done, con- 
sumers, merchants, and dealers evidently taking in extra supplies 
in anticipation of a possible upward movement in prices next 
month, when the further advance in wages has to be conceded to 
the men. The result is that, although pits are working in most 
cases pretty nearly five days per week, there is comparatively 
very little of the output going into stock, and prices are generally 
being well maintained, except that engine fuel, of which there are 

lentiful supplies in the market, is rather easier. At the pit mouth 

st coals are quoted at 11s. to 11s. 6d.; second qualities, 9s. 6d. 

to 10s.; common coals, 8s. 6d.; burgy, 7s. 6d. to 7s. 9d.; best 
slack, 6s. 9d. to 7s., and common, 6s, to 6s. 6d. per ton. 

For shipment there is a rather increased demand, with steam coals 
ranging from 9s. 6d, to 10s. per ton, delivered at the ports on the 

ersey. 

Barrow.—The trade doing in hematite qualities of pig iron is 
steady, but of limited dimensions, and there is no spirit or specula- 
tion noticeable whatever. Business on Colonial and Continental 
account is not large, and the chief trade on home account is from 
makers of steel, who are still using large quantities of Bessemer 
pig iron in all the departments of their works. The trade doing is 
not much more than equivalent to the production of the works ; 
but it is gratifying to find now, when prices of hematite warrants 
and of parcels of mixed Nos. of Bessemer pig iron are practically 
the same, that the tendency is still shown towards a clearance of 
the heavy stocks of warrants which are held. During the week 
4330 tons of warrants were cleared, making a total decrease since 
the beginning of the year of 100,697 tons, and leaving the stocks still 
at the enormous figure of 279,847 tons, Thestocks, however, represent 
underthree months’ production at the present rate; butit is thought 
these heavy stocks are a standing menace to the trade, and prevent 
the legitimate growth of business, and the maintenance of a steady 
demand at good and remunerative prices whenever buoyancy is 
shown in the market. It is therefore —— to practice a say 
of restricted output with the view of reducing these stocks to a 
further large extent. This week hematite warrants have changed 
hands at 51s. 4d. per ton, while makers are asking ‘51s. 6d. to 53s. 
per tori net, f.o.b., for parcels of mixed Nos, of Bessemer iron. 

Business in the steel trade is not brisk, There is a fair but not 

igorous inquiry for heavy rails, which are quoted at from £5 to 
£5 5s. per ton. The inquiry for steel shipbuilding material is very 
quiet at the moment, but it is expected to improve now that 
cheaper prices are ruling. In tin-plate bars a fair business is doing, 
but the trade is not of the steady and permanent character which 
was noticeable some time ago. In billets, blooms, and slabs the 





tude doing is slow, but in steel wire and hoops a good trade is 
re S 

ron shipbuilders have not secured any new contracts for the 
building of ships, and the inquiry is not reported to be very brisk. 
One or two important repair orders have fallen in, and others are 
to follow. Engineers, ironfounders, and boiler makers are very 
actively employed all round. 

Iron ore is in quiet demand, and the large deliveries of Spanish 
qualities of ore have had the effect of further depressing the native 
market, especially as the demand is so quiet generally. 

Coal and coke are steady. East Coast qualities are still quoted 
at from 9s, to 10s, 6d. per ton delivered. 

Shipping shows an improvement. The exports of iron and steel 
during the past week from West Coast ports reached 22,174 tons 
compared with 17,939 tons in the corresponding week of last year, 
an increase of 4235 tons. The total shipments for the year up to 
date have been 571,155 tons, compared with 576,875 tons in the 
corresponding period of last year or an increase of 5720 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A FIRMER feeling has prevailed in iron and steel since the 
quarterly meeting at Birmingham last Thursday. Consumers 
appear less diffident in placing orders, and the impression is 
deepening that the level in price has at last been reached. The 
rise in forge and foundry irons is still maintained, and it would 
only need a very slight improvement ‘‘ to lead to considerable 
business being done.” In the crucible steel trade there is a very 
good trade, but few large orders are coming in to take the place 
of those which are being worked out. Steel for military purposes 
is in exceptional request, a large quantity is going to Germany 
and Austria for the new rifles now being manufactured for the 
armies of these Powers. Competition keeps as keen as ever, and 
quotations are cut very fine. 

Several fresh orders have been received in railway material, 
though not toa largeextent. Marine forgings and steel castings are 
also being largely turned out. Generally, the heavy industries are 
fully employed on work received some time ago, and which will 
keep the plant going for several months yet. In some quarters I 
hear anxiety expressed as to what is to take the place of the goods 
now being completed. 

The new American tariff, which it is feared will become law, is 
disorganising the cutlery trade. If the Bill passes, the Sheffield 
business with the States will be practically at an end ; if it is not 
confirmed by the Senate, there will be poor trade with the States 
for some time, as heavy stocks have been, and are still being, sent 
in before the prohibitive duty comes into operation. A town’s 
meeting, Pot we over by the Mayor, has unanimously 
resolutions condemnatory of the tariff proposals, and directing the 
attention of the Government to the injury they will cause to English 
and particularly Sheffield trade. The meeting was attended by 
10,000 people, almost exclusively working men; and it was note- 
worthy that references to retaliation were warmly endorsed by the 
gathering, though the speaker who made them was reminded by 
the Mayor that retaliation formed no of the resolutions. The 
speakers were the Master Cutler, Mr. 8. G. Richardson; the Presi- 
ant of the Chamber of Commerce, Mr. G. F. Lockwood ; Colonel 
J. E. Bingham, J.P., Sheffield Fair Trade League; the President 
of the Sheffield Trades Council, Mr. Charles Hobson; the President 
of the Labour Association, Mr. Wm. Llewellyn; and others. The 
resolutions are to be forwarded to the Prime Minister and the 
President of the Board of Trade. 

The Midland, Great Northern, Great Western, North Stafford- 
shire, and London and North-Western Railway Companies, have 
issued a circular to the colliery companies giving notice that 9d. 
per ton increase on the present rates of carriage will be charged 
from August Ist on coal from all the collieries in Yorkshire, 
Lancashire, Cheshire, Derbyshire, Nottinghamshire, Stafford- 
shire, Leicestershire, Warwickshire, Worcester, Shropshire, Flint- 
shire, and Denbighshire to Hastings, London, Brighton, and South 
Coast Railway, and St. Leonards, London, Brighton, and South 
Coast, and Hastings, South-Eastern. 

The Sheffield Chamber of Commerce has been informed that one 
of its members—Alderman F. Brittain, St. George’s Works, Shore- 
ham-street—has been appointed a member of the Commercial 
Treaty Committee of the United Kingdom. It is the duty of this 
Committee to consider the question of the expiration of England’s 
commercial treaties with foreign countries. 

An interesting gathering took place on Saturday night at the 
Cutler’s Hall, Sheffield. On the invitation of Mr. and Mrs. 
Joseph Jonas, a dinner was given to the employés of Messrs. Jonas 
and Colver, Continental Steel Works; Messrs. Colver Brothers, 
Pilot Works ; and Messrs. W. T. Beesley and Uo., Universal Steel 
Works. There were about 700 workpeople present, with a number 
of invited guests. The gathering was to commemorate the com- 
pletion of new works in Birch-road, Corporation-street, and Atter- 
cliffe-road. Mr. Joseph Jonas presided. Advantage was taken of 
the banquet to present to Mr. Jonas a massive silver epergne, with 
fruit stands to match, manufactured by Messrs. Walker and Hall, 
of Sheffield, accompanied by an illuminated address, and to Mrs, 
Jonas was given a very handsome dressing-case. Mr. Jonas gave 
an able and interesting address to his workpeople, in which he 
narrated the rise of the establishment from the time, twenty years 

‘0, when it consisted of only two men; now there are over 700. 

r. Jonas is a well-known Free Trader, but towards the close of 
his speech he made strong and effective reference to the proposed 
hew American tariff. While conceding the rights of other 
countries to levy taxes upon their subjects in the shape of duties 
on imports, he contends that when a country like America passes a 
law practically forbidding trading with us at all, it then ‘“‘ becomes 
absolute prohibition, and Free Trade arguments are no longer in 
place.” ‘‘ Our Fair Trade friends,” he went on, ‘‘tell us that we 
can buy our breadstuffs from elsewhere than America without prices 
being much raised. Well, if this be true, why not put a high duty, 
equal to prohibition, on American agricultural produce, and so tell 
Brother Jonathan that what is sauce for the goose is also sauce for 
the gander?” He reminded his hearers that Germany had 
forbidden the importation of American pork in any shape, and 
suggested that we should follow suit with breadstuffs, in which 
case we should soon have the American market re-opened to us. 
‘Half measures were no good—a quick stroke, well aimed, was 
what was wanted.” It was time to teach our American cousins the 
lesson that trade can only exist ‘‘ on the basis of buying and sell- 
ing, and not of selling only.” These remarks were greeted with 
general and hearty applause—a most significant proof of the change 
coming over our ~ilamele in regard to tariff arrangements. 

About seventeen tons of ivory were offered at the Liverpool 
sales. Large teeth were on an average £2 per cwt. lower than at 
the last sales. For smaller sizes competition was very keen, and 
prices went up £3, £4, and even £5 per cwt. Special lots made as 
high as £45 per cwt. The demand for small teeth was on account 
of the revival of the call for ivory bangles for India. A similar 
improvement is expected in small teeth at London next week. 

The business of Messrs. J. Grayson Lowood and Co., at Sheffield, 
Attercliffe, Deepcar, and Middlesbrough-on-Tees, which includes 
colliery, quarries, and ganister and fire-clay mines, is being con- 
verted into a limited liability company, with a capital of £100,000 
in £10 shares, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland iron market was in a somewhat excited state 
towards the end of last week, owing to the operations of certain 
Glasgow merchants. They had undertaken to supply a consider- 
able value in Cleveland warrants at alow price without taking steps 
to secure them, and when eventually they endeavoured to buy, the 
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market price rose from 42s. 6d. to 46s, 6d. within two or three 
days. A portion of the iron sold was for delivery into Connal’s 
Middlesbrough store by the 11th inst., consequently the stock there 
instead of diminishing, as has been the case for some time past, 
increased last week by 8551 tons. By Tuesday last it had reached 
99,436 tons. The market held in the Exchange, Middlesbrough, 
on that day was steady in tone, and a considerable amount of 
legitimate business was done. At the commencement No. 3 
G.M.B, changed hands at 42s. 3d. per ton for prompt delivery. 
The price generally quoted, however, by both makers and 
merchants was 42s. 6d., and at this figure busi was tr ted 
for delivery to the end of the present quarter. Forge iron is still 
in r demand, and 41s, is the most that can be obtained for it. 

Warrants, on Tuesday, advanced 9d. per ton in sympathy with 
the improvement in the Glasgow market. The price quoted by 
sellers was 43s. 6d. per ton; buyers offering 6d. less. 

A somewhat better demand has arisen for finished iron and steel 
during the last few days. Some large contracts for rails have been 
pla in the Cleveland district, which will keep the works in 
regular operation for some time. Competition was, however, very 
keen, and the prices obtained are not considered remunerative. 
Quotations on Tuesday were as follows, viz.:—Iron v plates, 
£5 7s. 6d. per ton ; common bars, £5 15s.; and angles, £5 7s. 6d.; 
steel plates, ship quality, £6 5s., and heavy rails, £5; all free on 
trucks at makers’ work, less 24 per cent. discount. 

The Gateshead Ironworks, recently carried on by Messrs. 
Hawks, Crawshay and Sons, are likely soon to be in operation in 
new hands, and under new conditions. Messrs. Ibbotson Brothers, 
the well-known steel makers of Sheffield, have decided to uire 
the High Mills, and also some other parts of the property. ey 
were large purchasers at the recent sale of the plant. The middle 
works have to a great extent been occupied by Messrs. John Abbot 
and Co. The property has been for some time in the hands of 
Messrs. Monkhouse, Goddard, and Co., of Newcastle-on-Tyne, for 
purposes of winding up and re-disposal. It is a matter of great 
interest and importance to the inhabitants of Gateshead that this 
historical and once flourishing works should be again put into 
operation on a sound basis. 

The shipbuilding trade of the north-eastern ports continues very 
quiet. The tonnage on order on the Ist of the present month was 
very much less than at the same date last year. The Clyde ship- 
builders are believed to be worse off than their competitors in the 
North of England. During the month of Juneseveral new orders were 
booked, but at prices which will leave scarcely any profit, unless the 
value of material and labour falls considerably below what it is at pre- 
sent. The best chance which the shipbuilders and shipowners have 
of an early return of prosperity lies in the fact that the ocean-carry- 
ing trade is drifting more and more into the hands of British owners. 
The French bounty system seems to have been a complete failure. 
At all events, French builders are reported to be in a condition of 
lamentable slackness, and are crying out for still more Government 
interference in their interests. As regards the trade hitherto 
carried by Baltic, Mediterranean, and Transatlantic owners, their 
vessels, which were for the most part sailing vessels, have recently 
been on the decrease, rather than otherwise. So that, althou 
British shipbuilding and shipowning are at present unprofitable, 
there is every prospect of a favourable alteration at no very distant 
date. The one circumstance which is delaying this much-desired 
condition of things is the high price of labour. 

There is still an awkward strike in progress among the workmen 
employed at the Monkwearmouth Colliery, Sunderland. A new 
ballot was taken on Monday afternoon last to ascertain whether 
the feeling of the men had changed or not. The result was that 
out of a total 606 voters only three were in favour of returning to 
work. It appears therefore that some time must yet elapse before 
they are tired of idleness. 

The coal trade continues in a firm condition. Good screened mill 
furnace coal commands about 11s. 6d. per ton, delivered at Middles- 
brough ; and rough small puddling coal, about 9s. 6d. These 
prices are about double what they were three or four years since. 
Coke, on the other hand, for blast furnaces, has come down to about 
13s. per ton, delivered. The recent cold weather has led to a large 
extra consumption of coal for household purposes, and this has not 
been without its effect on the market value. The dearness of fuel 
is one of the greatest difficulties which finished ironmakers have to 
contend with at the present moment, as it requires from 
45 to 55 ewt. to make a ton of finished iron. 

The announcement recently made by Sir Joseph Pease, chairman 
of the Tees Conservancy Commissioners, to the effect that a 
railway and road from Stockton to Haverton Hill was about to be 
constructed along the foreshore, has not been without its effect. 
A meeting of the Stockton Chamber of Commerce has been held, 
and the subject thoroughly discussed. A strong feeling was 
expressed in favour of setting back the road and railway, so as to 
leave a strip of land between them and the river sufficiently wide 
for the erection of works. A committee was formed to endeavour 
to effect this desirable alteration. To use the foreshore for such a 
purpose would certainly have the effect of impeding as much as 
facilitating the erection of works, and it would make shipyards 
there almost impracticable. If properly laid out, the road and 
railway from Stockton to Haverton Hill will undoubtedly be an 
enormous advantage to both places. 

The National Association of Blastfurnacemen still continues to 
occupy itself with the questions of an eight hours’ shift and the 
abolition of warrant stores. A meeting was held on Tuesday at 
Workington to further consider these matters. The opinion of the 
men is to be ascertained by ballot. Something more will, however, 
be needed than opinions obtained by ballot before heavy stocks of 
pig iron and the consequent gambling in warrants become things 
of the past. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE was a good deal of excitement in the Glasgow pig iron 
mirket towards the close of last week, in consequence of a 
*- corner ” in Cleveland warrants. It appears that there was quite 
a number of over-sold accounts, a thing which was rather un- 
expected, seeing that the stocks in Connal’s stores, Middlesbrough, 
are so much reduced. Notice had been given by purchasers that 
they would call up their warrants on Friday, and as these were 
very scarce in the market, prices ran up about 4s. a ton, and it cost 
the “‘ Bears” a large sum of money to close their accounts. The 
prices of Cleveland warrants were back to nearly the former level 
on Monday, but owing to their scarcity they have since been rela- 
tively higher than Scotch iron. 

The present week’s business in the warrant market has been 
moderate in amount, and there will be very little doing during the 
next ten days on account of the Glasgow fair holidays. 

The shipments of Scotch pig iron were larger than usual in the 
past week, the total being 12,234 tons, as compared with 8090 in 
the corresponding week of last year. The United States took 
1530 tons; Canada, 1449; India, 80; Australia, 280; France, 490; 
Italy, 567; Germany, 990; Holland, 797; Belgium, 490; China 
and Japan, 260; other countries, 645; the coastwise shipments 
having been 4541 tons, against 3790 in the same week of 1889. 

The current demand for makers’ iron is fairly good, and prices 
do not show much alteration since last week. Several brands are 
a little lower, while one or two others, being scarce and in demand, 
are a shade dearer. Gartsherrie, f.o.b. at Glasgow, per ton No. 1, 
is quoted at 59s. 6d.; No. 3, 55s. 6d.; Coltness, 6ls. 6d. and 
56s. 6d.; Calder, 63s. and 53s, 6d.; Summerlee, 60s. 6d. and 
55s. 6d.; Langloan, 6ls. and 56s. 6d.; Clyde, 60s. 6d. and 54s, 6d.; 
Carnbroe, 47s. 6d. and 47s.; Monkland, 46s. 6d. and 46s.; Govan, 
46s. 6d. and 46s.; Glen ock, at Ardrossan, 59s. 6d. and 52s. 6d.; 


Dalmellington, 52s. and 51s.; Eglinton, 47s. and 46s. 6d.; Carron, 
at Grangemouth, 65s. and 55s. 6d.; Shotts, at Leith, 62s. and 57s. 
~ During the past week there was shipped from Glasgow locomo- 





tive engines and tenders to the value of £27,660; sewing machines, 
£11,727; machinery, £28,873; steel goods, £6826; and general 
iron manufactures, £46,853. 

In the early part of the week there was, as is usual before the 
holidays, considerable activity in the finished ironworks. This was 
due to the ity for finishing up some orders before the works 
were stopped. But there is, apart from what has been said, no 
general improvement in the trade, and the prices for all sorts of 
iron are nominally unchanged. 

A few additional orders for shipbuilding steel have been given 
out in connection with the placing of a number of steamers and 
sailing vessels with Clyde shipbuilders. These orders are under- 
stood to have been taken at low prices. They are not nearly 
sufficient to keep the works fully employed for any length of time, 
and the prospects of the trade are not very encouraging. There is 
great irregularity in the prices of steel, makers having at present 
no sort of understanding as to the rates to be ng 

The coal trade continues busy. The shipping demand is main- 
tained in a more active state than has been usual at the present 
season, and coalmasters are looking forward with confidence to the 
future. The pressure for furnace coal is not quite so great as it 
was some time ago, but any falling away in the home department 
has so far been fully a for by the animation that exists 
in the export branch of the trade. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

COALOWNERS have been forbearing in a notable degree with their 
men. The monthly holiday is a constant annoyance, and at every 
pit there is an outlay going on that day for dead work, though not 
a ton of coal is brought to the surface. This has had to be borne 
with, but of late colliers are extending the holiday, and instead of 
one day it is continued in many cases for the week. Young col- 
liers in particular, who readily get their 12s. 6d. per day, are satis- 
fied aka few days’ work per week, during which, they say, they 
can earn enough, and the result is loss to the colliery owner. This 
week a trial case was heard at the Aberdare police court, and 
several men were fined 20s. each and costs, for absenting them- 
selves without leave. In one case the men were away five days. 
This action, followed up, may do some good, as the wish of the 
colliery proprietors is to see their men industrious, and save money, 
as the inevitable turn and lower prices and wages will come. 

This week, in all directions, there is a good deal of slackness in 
the coal trade. At Cardiff, the only slight improvement, and that 
chiefly confined to a few coalowners, has been in the Admiralty 
supplies. Generally the tendency continues downward. Cardiff 
prices were from 14s. best steam; Swansea, 13s. 6d. Anything 
above 14s. at Cardiff was exceptional. Good dry coals are selling 
from 12s, 9d. upwards; small steam is quoted at 7s. to 7s. 6d.; 
house coals, best, are selling for 13s. 6d., and No, 2 for 1ls. 6d. to 
12s,; through coal is at 10s. per ton. These drooping prices are 
likely to continue, and it is very likely the next week or two will 
see business done at even less than the present. But this will have 
a salutary effect on other industries, and, generally, a lower price 
will be attended with benefit. Colliers’ wages are regarded as too 
high. Excepting by the prudent minority, they do not know what 
to do with them. A leading coalowner, speaking of the situation, 
says steam coal at 12s. is high enough, and at that figure a more 
regular trade could be expected than is now done. 

The iron and steel trades wear a healthier look, and cases are 
quoted of rail business offered which could not be accepted. Rails 
at £4 15s. are certainly tempting to buyers, but up to a few weeks 
ago little trade was offered even at that figure for heavy specifica- 
tions. July month is expected to show a greater bulk of ren 
in this line. Newport has sent off several cargoes lately ; one to 
Liverpool. 

Scotch ironmasters are competing successfully with Welsh in the 
matter of steel billets and bars, and of late Northern ironmasters 
have been sending rails even into Monmouthshire, all indicative, say 
Welsh ironmasters, that railway rates should be adjusted to those 
of water rates. 

Iron and steel quotations remain the same as last week, the only 
difference being that pig tin, bar, and steel rails are firmer. See- 
ing how stocks are clearing, it would not be surprising to have a 
slight advance, particularly in tin bars, which ironmasters consider 
have dropped too much. 

The tin-plate trade has been more animated, and buyers are on 
the increase. In the Swansea and Newport districts orders are 
being placed more freely, and there is less discussion about price. 

On Change at Swansea, this week, the idea was mooted that an 
advance in price was likely. Close upon 70,000 boxes were ship) 
last week, and 83,000 were brought into stock, a sure proof that 
the men are working well. Next week will be a heavy export 
week, judging from vessels that are loading. These are, three for 
New York, two for Baltimore, and one each for Hamburg, Batoum, 
and France. Newport, Mon., is shipping plates to Cardiff, Bristol, 
and Liverpool, and Llanelly is also sending largely to Liverpool. 
Russian and German business is increasing. Present prices for 
plates are as follows :—Cokes, 13s, 6d. to 13s, 9d.; Bessemer cokes, 
13s. 9d. to 14s.; Siemens, 14s. to 14s, 6d.; ternes, 27s. 6d. to 
29s. 6d.; charcoal, 18s. 6d, to 21s. 6d. Block tin has gone up £2 
during the week. 

The iron ore trade is firm. Prices from 14s. upwards. The 
Antonio Bilbao Company is now registered. Several influential 
Newport, Mon., capitalists are in for a thousand shares each. 
This week there has been a strike amongst the iron ore men em- 
ployed by the Dowlais Company at Cardiff. This is but in the 
order of things. It is now the course for a strike to take place 
directly one has been settled, and so this week the trade barometer 
at Cardiff is :—‘‘ Tharsis copper men gone back to work ; iron ore 
men out.” Tuesday evening there was a serious strike, and sus- 
pension of shipments at Newport, Mon., consequent upon the 
action of unionists and non-unionists, The dead lock, which it is 
to be hoped will soon disappear, arose out of the action of the cap- 
tain of a coal vessel now loading 3000 tons of coal for Buenos 
Ayres in discharging all union men before coming to Newport, and 
getting non-union foreigners instead ; but there had been fric- 
tion at the Alexandra Dock previously. A meeting of the men 
is being held as my despatch leaves, and there are hopes of a 
settlement. 

The Newport Abercarn Coal Company struck the 8ft. seam on 
Saturday at Celynew. The coal is of excellent quality, and in 
compliment to the great traveller the seam is to be called “The 
Stanley.” 

One of the furnaces at Treforest Steel Works has been blown 
out. It is to be repaired and put into order. 

A central railway station is suggested for Swansea. 
ao graving dock 800ft. long and 120ft. wide is to ,be formed at 

arry. 

The Tyne Commissioners having visited Newport and Cardiff, 
ended their trip to Wales by inspecting Swansea on Monday last, 
and were hospitably received. 

A weekly line for tin-plate cargoes is being arranged at Swansea 
between that port and America, 

The patent fuel trade is firm. Last week 10,000 tons were 
shipped from Swansea, Coke is looking up; prices a shade higher. 
Pitwood is in good demand, prices 17s. 6d. and advancing. Two 
of the old pioneers of the ond pun B have died within the om few 
days: Mr. John Calvert, who struck the Great Western Colliery, 
Pontypridd, and several others in the Rhondda Valley, and Mr. 
Joseph, M.I.M.E. and C.E., who sunk Danderi, Yscyberwew, and 
whose last sinking of any importance was Dunraven, Rhondda 
Valley, which lately figured in the law courts. 

Mr. Joseph was a member of the Joseph family, intimately asso- 
ciated with Plymouth Works, and was an authority on the coal and 





iron measures of Wales. Several excellent papers by him are pre- 
served in the ‘‘ Transactions” of the South Wales Institute, 
Mining Engineers. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE condition of the iron market in these pare has undergone 
no change of any importance during the week. No more anima- 
tion is perceptible, not even more firmness, Various proposals 
have repeatedly been made to assist under the present cheerless 
state of the iron, steel, and connected trades, such as general 
reduction of prices, limitation of production, &c., but nothing 
detinite has been arrived at. 

There is little or no improvement in the iron and steel trade of 
Upper Silesia. Pig iron only finds ready sale, and, in consequence 
of this, attempts have been made to raise production, The malle- 
able ironworks are in tolerably good employment; the same holds 
“ye the machine and wagon factories. 

n Austria-H ry the general condition of the iron business 
continues firm, e employment of the works may be said to pro- 
ceed satisfactorily. The proposed introduction of heavy section 
rails is expected to have a favourable influence in the further 
development of the Austro-Hungarian iron industry, <A severe 
blow has come down on wire and wire nails by the reduction of 2A, 
wag kilogs., which the Rima-Murany Company has, to every- 

y's astonishment, suddenly proclaimed. is measure must, 
necessarily, lead to the dissolution of the Syndicate. 

If there is any change to report respecting the condition of the 
iron trade of France, it can only be for the worse. Not only has 
demand considerably decreased, but there has also been a further 
retrocession in prices. In the Ardennes bars stand 175 to 
185f. per ton, but even at this low quotation little business 
is being done. In the Nord Departement 170f. are noted, on 
account of which the Wrought Iron Syndicate would appear to be 
somewhat threatened in that district. In the Departement 
Meurthe-et-Moselle, pig iron has gone down to 65f. p.t. The men, 
having been on strike, have now resumed labour, after the Italian 
workmen had been dismissed from the works of the Haute-Marne. 
In Paris, the ‘‘ Caisse” is very keenly felt. According to a French 
paper, the Russian Government has given an order for 500,000 
rifles to the arms factory of St. Etienne. 

Extreme quietness still characterises the Belgian iron market. 
The following basis prices have been fixed :—Merchant bars, 
145f.; plates, 175f.; steel rails, 125f.; but what few orders have 
come in were booked at still lower quotations, 142f. to 144f., for 
instance. In pig iron another backward movement in prices is to 
be noted. Nevertheless, the same want of orders continues, and 
so production is more and more limited. 

e physiognomy of the Rhenish-Westphalian iron market has 
not changed upon the week. Business is on the whole quiet ; only 
small lots for immediate demand are being purchased. For inland 
as well as for foreign ores little inquiry is being experienced, and 
prices have remained stationary. ere is, as yet, no change for 
the better perceptible in the pig trade; forge pig is strongly 
neglected, while for foundry this is not so much the case. For 
spiegeleisen there has been a fairly active demand from America. 

hat has been said regarding the pig iron market may also go 
for finished iron. Present sone are depressed and scarcely 
paying, and, at all events, too low in proportion to the raw material 
in general. Inland and foreign demand for bars is weak, and 
stocks are slowly increasing. Angles and hoops are in a similar 
condition ; demand is slow, and little chance for a speedy improve- 
ment, The situation of the plate business also leaves much to be 
desired ; the slight improvement which was perceptible some time 
ago has been of no duration. Continued stillness reigns in the 
sheet trade. Stocks are, however. for the present not of any 
importance, being equal to about a fortnight’s production. 
Foundries, machine and wagon factories, are, generally speaking, 
well employed. 

The lamentations of the Antwerp diamond cutters, which were 
reported a short time ago, have all at once come to anend. It 
appears that diamonds having been largely accumulated by mem- 
bers of a syndicate, for the purpose of forcing a higher price, the 
——- result took place, i.e., no buyers were found at the artiti- 
cial prices, and so diamonds came down very considerably; and the 
2000 cutters, who had been docmed to misery during nearly six 
months, found lucrative employment once more. 


" 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The usual monthly meeting of this Association was held in 
the Cannon-street Hotel on cae. Be , the Sth inst., at 7 p.m., when 
the chair was taken by the president, Mr. J, E. Bartle. The 
balance sheet for the past half-year, which showed a balance 
of £100, was submitted to the meeting and approved; and 
Messrs. Wood, Reynolds, and Mack were elected members of com- 
mittee for the next twelve months, After the usual business a 
vaper on ‘‘ Recent Improvements in Gas Engines” was read by 
Mr. Henry T. Crew, in which the history of the gas engine as a 
motor was sketched, and the latest improvements described. Mr. 
Crew described the various systems of ignition in use, and the 
difficulties experienced in adapting them to a compression engine 
until Dr. Otto introduced his slide ignition, and showed how com- 

ratively easy it is to introduce a dome from atmospheric pressure 
into a cylinder containing an inflammable mixture at 40 Ib. above it 
without its being extinguished. The most recent form of ignition 
was suggested in 1848 by Siemens, but recently modified and 
pondered a practical success, ‘This is the hot tube ignition, which 
in its simplest form consists of a small iron tube, closed at one end 
and open to the cylinder at the other. This is heated to redness 
by an ordinary Bunsen burner, the explosive mixture under com- 
pression being forced into it and fired by contact only. The 
moment of ignition can be varied within certain limits so as to 
correspond with the proper position of the piston for firing by heat- 
ing the tube at a greater or Jess distance from its entry into the 
cylinder, and more accurately by employing a timing valve, which 
only permits the inflammable gases to enter the hot tube between 
certain limits of time and fixes the ignition between those limits. 
Mr. Crew explained the principles and general arrangement of the 
Atkinson engine, which completes its circle of operations during 
one revolution of the crank shaft; the Linford engine, which too’ 
three revolutions to complete the cycle; and the Griffin engine, 
which works out a modification of the Linford principle and com- 

letes the cycle in one and a-half revolutions of the crank shaft. 
Ihe latter is a double-acting slide-valve engine, of which the cycle 
is as follows:—The piston starting from the back end of the 
cylinder draws in a charge of gas and air during the whole of its 
outward stroke, then returns compressing the mixture ; after the 
commencement of the next outward stroke the charge is ignited, 
the expansion continuing until the end of the stroke, when the 
exhaust is discharged at about 301b. pressure, The piston returns 
expelling the products of combustion, and on its next outward 
stroke draws in cold air i which is expelled by the return 
stroke, leaving a clean cylinder for the next cycle of operations. 
Precisely the same thing occurs in the front end of the cylinder, 
the explosions being exactly alternated, as well as other features of 
the cycle, and an impulse given to the crank shaft on opposite 
sides every one and a-half revolutions, and in double-cylinder 
engines at every three-quarters of a revolution, resulting in great 
steadiness in driving. Gas engines compare favourably with the 
best steam engines in economy of heat, for it has been shown that 
in the latter only about 10 per cent. of the heat generated is con- 
verted into useful work ; while in the former 20 per cent. is turned 
into work, while 50 per cent. is lost by radiation through’ the 
cylinder walls, &c., and 30 per cent. escapes with the exhaust. But 
as engines are comparatively new, a much greatér economy may 
be looked for in the near future. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
NEw York, July 11th, 1890. 

Waaes for the coming year have just been fixed 
at a conference of representatives of the Amalga- 
mated Iron and Steel Workers and the repre- 
sentatives of the Pittsburgh iron makers. There 
js no longer any organisation among the manu- 
facturing interests, owing to the repeated defeats 
which have been suffered at the hands of the 
workmen. The latter have preserved their ranks 
unbroken, and have been able, year in and year 
out, to practically dictate terms to their em- 
nloyers. 

There is a steady demand for all kinds of iron 
and steel, and there is a steady enlarging of iron 
and stoci-making capacity. The crude iron out- 
jut in the South is all sold ahead from two to 
three months—and that, too, at a time when an 
accumulation had been predicted. Northern iron 
makers are booking orders for ninety days’ de- 
livery at a price equal to 15 dols. for mill iron. 
Bessemer iron is quoted at 20 dols, to 21 dols. in 
eastern markets. Ferro-manganese is quoted at 
72°50 dols. to 75s.; steel billets, 31°50 dols. at mill ; 
rods, 42 dols, at mill. Steel rails, 31 dols. to 
31:50 dols. at mill, Steel plates, 2°15; beams, 
Byyc. per lb. 

‘There is a great deal of inquiry for material to 
be delivered within the next dees or four months, 
and this fact is affording makers of iron and stee 


cumulative 8 per cent. preference and 1600 ordi- 
nary shares of £10 each. It proposes to take 
over the engineering business carried on by the 
Paragon Works, Limited, at Smithy Bridge, near 
Rochdale, The subscribers are:— 


8 
G. Hughes, 33, Wansey-street, Walworth, clerk.. 
E. M. Mallett, 11, Bond-court, Walbrook, ac- 


J. s Snee, 1, Gresham-buildings, mortgage 
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E. 8. Romilly, 380, Camomile-street, E.C., 
EE halos Bae Ons BA che he aa ae 
L. E. M. da Costa, 28, Ivydale-road, Nunhead, 
insurance broker .. 
T. J 45, P 
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mission agent’ .. .. .. Dah Sh eet 'h'e 
A. Webb, 45, Childeric-road, New Cross, Adver- 

oe ee Pe ae 

The number of directors is not to be less than 
three, nor more than five; qualification, £100 in 
share capital ; the first are Lord Wallscourt, Abel 
Knapton, A. de Vere Beauclerk, and J. Luttin- 
son. The company in general meeting will deter- 
mine remuneration. licitors, Mr. R. Osborn 
Caddy, 89, Chancery-lane. 





Sherrin Electric Power Generator Company, 
Lumited. 

This company was registered on the 4th inst., 
with a capital of £100,000, in £1 shares, to 
manufacture and supply electric, telegraphic, 
surgical, and scientific instruments, and to carr 





a good deal of encouragement. A large t 
of railroad work is projected for execution duri! 
the rest of the year. Shipbuilders have as muc 
work already under contract as they can con- 
veniently dispose of within twelve months. 

Southern iron-making schemes are receiving a 
good deal of attention in this city. The success 
of the Middlesbrough enterprises in Kentucky 
has stimulated promoters and capitalists to secure 
sites in other desirable sections, A 5,000,000 dols. 
company has been organised, and has secured 
15 000 acres of valuable mineral land a short dis- 
tance below Chattanooga, Tenn. Blast furnaces, 
coke ovens, and iron mills are to be built. 
English capital is credited with schemes involving 
the purchase of several large southern iron pro- 
perties that are now making money. Several 
companies have been organised recently for the 
purpose of mining rich iron ore in Georgia, Ten- 
nessee, and Alabama. Nearly all of the enter- 
prises that have been started within the past 
twelve months are paying. The demand for 
machinery is keeping all of the well-equipped 
establishments crowded with work, 

A summary of the business of the past six 
months in iran, steel, coal, lumber, and heavy 
machinery shows, as compared to the volume of 
business in these lines for a corresponding period 
last year, an increase, estimated by different 
authorities, all the way from 10 to 15 per cent. 
This perhaps is an estimate borrowed from rail- 
road and banking statistics, which show an in- 
crease in the volume of business to about that 
extent. Business in all departments is good, and 
there are fewer failures, compared to the volume 
of business, than last year. The iron and steel 
makers have very little material on hand, and are 
sold abead, some of them as long as three months. 
The output of blast furnaces keeps up at the rate 
of 180,000 tons per week. The production of bar, 
sheet, and plate mills is greater than last year to 
the extent of the added capacity. There has 
been an urgent demand all this year for structural 
iron for bridge and elevated railroad purposes. 
This demand has been supplemented by orders 
from large builders. No change is to be noted in 
iron or steel prices. Wire rods are quoted here 
at 43 dols. for domestic, and 46 dols. for German, 
Steel rails are quoted at 31 dols. in eastern and 
34 dols. in western mills. German spiegel is 
offered at 30°50 dols. A large block of foreign 
old rails sold at 24°50 dols. Extensive purchases 
have been recently made of foreign cotton ties. 
American steel mills are well sold ahead on 
billets and blooms. 

A great deal of bridge work is to be done 
during the coming winter, contracts for which 
will be placed during July and August. Em- 
ployers generally have signed the Amalgamated 
Ironworkers’ wages scale, and work will be con- 
tinued without interruption. 

Disbursements on account of interest and divi- 
dends during the past ten days foot up over 
100,000,000 dols. 

Congress has about decided to authorise the 

purchase of 4,500,000 ounces of silver per month 
to be coined. The prospects for a busy half-year 
are good, and, with an abundance of money, the 
projection of all manner of new enterprises may 
be looked for. 
_The engineering associations of the United 
States are anticipating with pleasure the pro- 
posed visit of the British and continental engi- 
neers this fall, 








NEW COMPANIES. 
we following companies have just been regis- 
red: 


Blake and Knowles’ Steam Pump Works, Limited. 


‘This company was registered on the 8th inst., 
with a capital of £300,000, in £10 shares, to 
manufacture steam pumping and other machinery, 
and to enter into an agreement with the George 
F. Blake Manufacturing Company, of Massa- 
chusetts, U.S.A. The subscribers are :— 

Shares. 
E. W. Ayers, 21, South Hill Park, Hampstead .. 
A. Slater, 2, Poplar-road, Brixton .. .. .. .. 
H. Fedden, 19, Avonmore-road, West Kensington 
A. Simond, 125, St. Mark’s-road, Notting Hill .. 
J. A. Fuller, 4, Wyatt-road, Highbury .. .. |. 
A. Lawson, South Park, Ilford.. .. .. .. .. 
R. F. Yeo, Drayton House, Ealing .. .. .. .. 


The number of directors is not to be less than 
three, nor more than seven; qualification, £500 
in ‘shares; remuneration, £1 per annum, 
divisible, Solicitors, Messrs. Ashurst, Morris, 
Crisp, and Co., 6, Old Jewry. 


Smithy Bridge Iron and Steel Works, Limited. 


‘This company was registered on the 8th inst. 
with a capital’ of £39,000, divided into 1600 


Ht et te at tat 





on the b of an electric light company in all 
branches. An unregistered agreement of the 
2nd inst. between J. Sherrin, J. Vaughan Sherrin, 
Thos. Richardson, and H. F., Woodgate, of one 
ae and G, M. Canham, of the other part, will 

adopted. The subscribers are :— 
hares. 


8) 

G. M. Canham, Park-terrace, East Twickenham, 

secretary teacompanpy .. .. .. .. .. «. 1 

H. J. Leslie Mumford, Applegarth-road, W.,clerk 1 

G. Jackson, 89, Aspland-grove, Hackney .. .. 1 

8. H. Barnes, 84, Crofton-road, 8.E., merchant .. 1 

R. B. Storey, 4, Vicarage-gardens, Forest Gate .. 1 
D. R. Crane, 3, Erlam-road, South Bermondsey, 

1 

1 


cler! oe ee oe a" oe oe ee oe ee 
E. Price, 2, Shanklin-road, Crouch End, clerk 

The number of directors is not to be less than 
three, nor more than seven; of the first, one is 


to be nominated by the parties to the first part 
of the agreement, and the other by the sub- 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


7th July, 1890. 


10,458. Apparatus for Castinc Meta.s, W. H. Thomp- 
son, Kent. 

10,459. Recerracites for Butrer, Fiowers, &c., H. 
Scott, London. 

10,460. Beit Fasteninos, G, C. Ramsey, Birmingham. 

10,461. CENTRIFUGAL Macuings, J. Sellars, Derby. 

10,462. BorrLe-makinG Macuinery, D. Rylan 
B. Stoner, Barnsley. 

0,463. Looms for Weavinc, M, Fairweather.—(J. G. 

Avery, United States.) 

10,464. Fancy Stitch Sewrnc Macuines, J. Ruck- 
deschel, Manchester. 

10,465. Darnninc AppLiances, G. H. West and T. J. 
Mummery, London. 

10,466. Gas Heatina Stoves, F. Moore and W. J. 
Fieldhouse, Birmingham. 

10,467. Vatve for CircuLatinc Pumps, W. E. Lilly, 


and 


_ 


rockley. 

10,468. Apparatus for Raisinc Beer, R. Smith, Man- 
chester. 

10,469. Miners’ Picks, &c., I. Shaw and 8. Fidler, 
Brampton. 

10,470. Basic BLuE CoLourine Matters, J. Dawson 

and R. Hirsch, Huddersfield. 

10,471. Fotpinc Packine Cases, J. C. Todd and 8. 
Royle, Sou 

10,472. SUPPORT for Air Pump, W. D. Busteed, Dublin. 

10,473. Economic Name Piate and Lusricator, J. 
and W. Day, Preston. 

10,474. Scourine, &c., Hanks of Yarn, W. Blackburn 
and R. E. Bray, Halifax. 

10,475. Perrect WasHER, 8. Dawson, Bury. 

10,476. Cust ExpaNnDER, &c., J. R. Watt, Hendon. 

10,477. Pararrine Lamps, T. Birbeck and W. Rudd, 
Sunder! q 

— PortaBLeE Mattresses, &c., T. E. Wale, Bir- 
min; 


fig le 
10,479. Hanpies of Metat Teapots, &c., J. Feather, 
ley. 
10,480. Propucinc Oprrcat Iiusions, J. Nock, 


ley. 

10,481. a KEYBOARD INSTRUMENTS, N. B. 
Dennys, Anerley. 

10,482. Lamps for Burnixc Licut Oirs, H. E. N, 

ason, London. 

10,483. Or, Lamps, F. A. Richardson, London. 

10,484. Burrons, 8. Freshtield, London. 

oo Fixinc Bases’ Feepinac Borties, E. T. 





scribers ; ) yw 100 shares; subseq 
directors, shares; remuneration, £2000 per 
annum, divisible. Solicitors, Messrs. Francis and 
Johnson, 5, Austin Friars, 





Cerro de Pasco, Limited. 


This company was registered on the 3rd inst., 
with a capital of £93,750, in 375,000 shares of 5s. 
each. It is a reconstruction of the Cerro de Pasco 
ger, Gold Fields, Limited, incorporated in 

888, for carrying on mining operations in the 
North Kaap District of the De sm Gold Fields 
in the Transvaal. The capital of the old company 
was £375,000, in £1 shares. Its last return is 
made up to the 14th January, 1890, and was filed 
18th March; 361,351 shares were taken up, 
225,000 of these being considered fully paid. 
Upon 106,350 shares the full amount has been 
called, the calls paid amounting to £100,588 15s., 
and unpaid to £5760 5s. The sum of £375 has 
been paid upon 1000 shares forfeited, The 
subscribers are :— 


iS} 
W. B. Bowles, 2, Devonshire-street, Islington, 
secretar. POT ae ae ae oe ae ee ee 1 
Alexander Kerly, 14, Great Winchester-street, 
IE is SS) ys Rates a With Ones ty ed. oe . ne 
— Verden, 14, Great Winchester-street, soli- 
G. H. Allen, 58, New Broad-street, clerk .. 
G. W. Ritchie, Larkhall-rise, Clapham, clerk .. 
A. W. Kerly, 14, Great Winchester-street, solicitor 
A. G. Thiselton, 20, Queen’s-terrace, Peckham, 
ee sa ea. Ge OA a ee 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, £1000 
in shares; the first are the Lord Mayor (Sir 
Henry A. Isaacs), W. Baxter, M. Gavin, and 
Edward Russell Cummings; r ation, £150 
per annum each, with £50 additional for the 
chairman, and a divisible sum equal to 5 per cent. 
of the net profits of any yearin which 15 percent. 
dividend is paid. Registered 3rd July, by Kerly, 
Son, and Verden, 14, Great Winchester-street. 


~_ 
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Samuel Heath and Sons, Limited. 


This company was registered on the 9th inst., 
with a capital of £100,000, in £10 shares, 5000 
of which are 6 sed cent. cumulative preference 
shares, to purchase the i of bedstead 
fittings manufacturers and general stamped brass- 
founders, carried on by Alfred Heath, trading as 





Samuel Heath and Sons, at Leopold-street, Bir- 
mingham. The subscribers are:— 
Shares. 
*Joseph Hinks, Birmingham, manufacturer 200 
G. F. sm. Edgbaston, Birmingham .. .. 
*J. F. H. Cartland, Edgbaston, Birmingham, 
oe. ,, ee P aee oo Oe 
J. Rowlands, Birmingham, solicitor 50 
J. H. Cartland, King’s Heath .. .. . 50 
G. D. Deeley, C.A., Birminghan ws 50 
8. C. Emery, Birmingham, manufacturer 50 


The number of directors is not to be less than 
two, nor more than five, the first being the 
subscribers denoted by an asterisk and Mr. A. 
Heath, —_— director; qualification, 500 
shares, or equivalent stock; remuneration, £500 
yee annum, with an additional £100 for each 

r cent. dividend on the ordinary shares above 
£10 per cent. 1d annum. Registered office, 
Cobden Works, pold-street, Birmingham. 








THE ARMOURERS’ AND BRAZIERS’ COMPANY'S 
EXHIBITION OF ART BRASSWORK AND BLADES.— 
We are informed by Mr. J. Franklin Adams, 
Master of the Armourers’ and Braziers’ Com- 
pany, that, encouraged by the success of the 
exhibition held in May last, the Armourers’ 
and Braziers’ Company proposes holding a 
second exhibition upon similar lines in May, 
1891, and that particulars will be sent on some 
cation to the clerk of the company, Armourers’ 
Hall, 81, Coleman-street, accompanied by an 
addressed envelope. The programme, including 
particulars of prizes, is already published. 





» London. 

10,486. EveLet, E. T. Hughes.(P. A. and W. Vaile, 
New Zealand.) 

10,487. ComBineD PHEasant and Pouttry Coop, W. J. 
Mitchell, London. 

10,488. Steam, &c., Encrnes, W. T. Lord, London. 

10,489. Brnprr for Papers, E. 8. Friederberg, Merton. 

10,490. ConrirmMinG TEeLecRams, &c., G. Donaldson, 
London. 

10,491. RotLer Buinp Firttinos, E. Hutchins, London. 

10,492. APPLIANCES for ADVERTISING, C. W. Roberts, 
London. 

10,493. ArpaRatts for Excavatinc, H J. Coles, 
London. 

10,494. Stor Cocks, C. D. Taylor, London. 

10,495. UMBRELLAs, C. D. Taylor, London. 

10,496. StopreR for CHLOROFORM Borries, W. W. 
Matthews, London. 

10,497. Heatinc Apparatus for HorTICULTURAL PuR- 
POSES, H. Courtenay, London, 

10,498. Vent Peco for Casks, &c., A. Weber and A. 
Schiitz, London. 

10,499. Book Rests, W. Dawson, London. 

10,500. leniT1IoN APPaRaTUs for Gas Enornes, J. C. 
Bull, London. 

10,501. Parquet, G. R. McKenzie, London. 

10,502. Rorary Pump, A. J. Boult.—(4. Lambert, 
France.) 

10,503. Canoes and similar Boats, J. T. Bartlett, 


mdon. 

10,504. Topacco Pipes, &c., A. J. Boult.—(A. Dielitzsch, 
Germany.) 

10,505. Bouquets, J. C. Flux, London. 

10,506. DispLayinG PHOTOGRAPHS on GRAVESTONES, 
C. J. Tozer, London. 

10,507. Orenrnc Posta, Wrappers, C. G. Raymond, 
London. 

10,508. EvecrricaL Raitways, &c., J. Hopkinson, 
London. 

10,509. ARTIFICIAL INDIGO, J. Y. Johnson.—{Badische 
Anilin and Soda Fabrik, Germany.) 

10,510. Repuction of Ores Containtnc Leap, C. G. 
Cunningham, London. 

10,511. Courtine, G. F. Redfern.—(R. Jnnes and M. 
Leviseur, South Africa.) 

10,512. MANUFACTURE of Siass, G. F. Redfern.—(0. 
Boklen, Germany.) 

10,513. Lastine of Boots and SHogs, E. and P. Devine, 
Glasgow. 

10,514. Gates for Mine Suarts, J. C. L. McLachlan, 
G Ww. 


10,515. SeconpaRy Exectricat Batreriss, A. J. Jar- 
man, London. 

10,516. WHEEts for VeHicLes and Locomotives, A. J. 
Jarman, London. 

. Treatment of Hemp, E. Dezwarte and the 
General Financial and Industrial Corporation, 
London. 

10,518. Corkscrews, W. de Normanville, London. 

10,519. Heexs for Boots, O. Zietz, London. 

10,520. Metat Incots, H. H. Lake.—(H. T. Smith, 
United States.) 

10,521. Printinc Macuines, H. H. Lake.—(W. P. 
Kidder, United States.) 

10,522. SEAMLESS PLATED W1RE, H. H. Lake.—(H. 7. 
Smith, United States.) 

10,523. Layinc Orpnance, H. E. F. Goold-Adams, 
Shoeburyness. 
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524. EvaporaTinG Apparatus, T. Gaunt and E. 
H. Clapp, London. 
10,525. Latcues for Doors and Gates, J. Carroll, 


10, 


Belfast. 
10,526. Brake for Bicycies, F, 8. Whittell, Hudders- 
field 


10,527. Static Evecrropgs, E. 8. d’Odiardi and A. 
ompson, London. 

10,528. Exvecrric Atomisers, E. 8. d’Odiardi and A. 
Thompson, London. 

10,529. Preumo-DyNAMOMETERS, E. 8. d’Odiardi and 

. Thomson, London. 

10,580. Liguip Exvectropes, E. 8. d’Odiardi and A. 
Thompson, London. 

10,531. Heavine Exectric Static Cup, E. 8. d'Odiardi 
and A. Thompson, London. 

10,532. ExLectro-INHALERS, E. 8. d’Odiardi and A. 
Thompson, London. 

10,5383. KrrcHEN Rance Boers, F. Knight, Burton- 
on-Trent. ~ 

10,534. Post LetrerR Box and Bao, H. Perls, 
Manchester. 

10,535. Brusa WasHer for Artists, G. W. C. Hutchin- 
son, Bristol. 

10,536. SavpLes for VeLocirepes, &c., J. Carroll, 
Belfast. 

10,587. Uritisine Resrmpuary Cyanipes, C. J. Ellis 
and A. Dickie, Glasgow. 

10,5388. Gatvanic Batreriss, G. J. Weir, Glasgow. 

10,589, RecuLatine Suppiy of Air*to Furnaces, BE. 
Holt, Radcliffe, near Manchester. 

— Lamp G Loses, &c., R. Scott, Newcastle-on- 
'yne. 





ae. Bicycuy. ans PERAMBULATOR WHEELS, &c., T. 


effie 

10,542. WATER Gavce Gtasses, E. George and J. 
Dykes, Newcastle-on-Tyne. 

10,543. Reservoir for Pens, T. Longworth, London. 

— Lerrers, O. H. and J. H. Duffell, Birming- 


10,545. SeLy-cappinc Sutter for PuoTtocraPuic Pur- 
Es, H. P. Tattersall, Blackburn. 

10,546. Courtine and UncoupLine RaiLway Trucks, 
W. ips, Openshaw. 

10,547. TyPe-wkitinc Macuines, W. Bottomley.—{ The 
Fitch Type Writer Company, United States.) 

10,548. Biocks and Ties for Pavine, &c., L. Wilson, 
Manchester. 

10,549. SicNaLLING by means of Evecrricity, G. H. 


. e. 

10,550. ADVERTISING, C. J. Tozer, Bristol. 

10,551. Gas Reversinc Vatves for Furnaces, J. 
Jardine, Birmingham. 

10,552. Wire Ropes, J. J. Robinson and W. H. Robson, 
East Hartlepool. 

10,553. Eco Cases, F. Nightingale, Birmingham. 

10,554. PREssinc BELL-cROWNED Hats, W. N. Battersby 
and H. Knowles, Manchester. 

10,555. Mou.pine Incors, E. Regnander and P. A. 
Weller, Manchester. 

10,556. Fire Screen, J. T. Darby, Bootle. 

10,557. Hypravuics, J. M Manchester. 

10,558. Lockxine Screws, &c., J. Rickard, London. 

10,559. MousracHe GuarD, L. Robert, London. 

10,560. Bearrnos for Prope.Ler Suarts, W. Z. Gaf- 
field, London. 

10,561. Steam and other Encrves, H. Grafton, London. 

—, Dryinc and Mixine Bones, A. H. Hobson, 

on. 


10,568. SteriLisinc Mixk, F. A. Raedler, London. 

10,564. Printinc TeLecRapus, G. B. Scott, London. 

10,565. Cains, A. M. Clark.—(W. C. Edge, United 
States.) 

10,566. MiLLsTonE Pick, J. W. Truax, London. 

10,567. Fire ALaros, J. W. Hancock, jun., and G. P. 
Symons, London. 

10,568. VELociPEDE Sapp.es, W. P. Thompson.—(A. L. 
Garford, United States.) 

10,569. FLUID-PowER Motors, 
(J. B. Erwin, United States.) 

10,570. TEMPERANCE Beveracez, W. J. L. Hollis and 
E. A. Herbert, London. 

bg vl WorkinG Steam Generators, J. 8. Raworth, 

mdon. 

10,572. TRimMInNG ATTACHMENTS for Macuines, A. L. 
Traver, London. 

10,573. Fioorines, &c., of Burtpines, T. Gries.—(L. 
Gries, France.) 

10,574. Exastic Tires for WHEexs, G. H. C. Hughes, 
London. 

10,575. Mera Gor Cuvss, W. Park, jun., Glasgow. 

10,576. Steam Corree Boers, J. List, G w. 

10,577. Erecrric Fire ALARM Systems, P. Jensen.— 
(The European Fire Service and Motor Company, 
United States.) 

10,578. Woven Faprics, A. Heald, London. 

10,579. Pite Fasrics, A. Heald, London. 

10,580. Printinc Pampuiets, H. E. Newton.—(R. Hoe 
and Co., United States.) 

10,581. Sus-aquaTic Prosectites, H. E. Newton.— 
(The Ericsson Coast Defence Company (Incorporated), 
United States.) 

10,582. CLasps for Suspenpers, C. R. Harris and W. 
Silvermann, London. 

10,583. 'RameEs for Dryinc Grass, P. Love, London. 

— Harness of Hansom CaB Horses, H. T. Clark, 

mdon. 


W. P. Thompson.— 


10,585. LupricaTinGc Bearines, J. A. Wade and J. 
Cherry, London. 
10,586. LLING MetTAs, A. A. Defert, London. 


10,587. ELecrric Switcu, P. Knoch and M. Pfeiffer, 
London. 
10,588. Stream or other Motive PowER EncInEs, D. Joy, 


ndon. 
10,589. RENDERING Woop IncomBusTIBLE, A. D. 
er, London. 
10,5¥0. Extractinc O1t from Oveacinous SEED, L. 
oumieu, London. 

10,591. AuToMaTiIC Fire ExtTINGuUISHERS, O. Imray.— 
(F. Grinnell, United States.) 

10,592. Heatinc Gasrous SussTances, M. Honigman, 
London. 

10,598. ELecrric Motor Apparatus, 8. C. C. Currie, 
London. 

10,594. Bronzinc and GuMMING MACHINES, G. E. Davis, 
London. 

my er MeEasuRING EcectricaL Enercy, E. Thomson, 

ndon. 

10,596. Derence of Harsours, H. H. Lake.—(A. G. 
Donnelly, United States.) 

10,597. WaTeR Meters, H. H. Lake.—(The Rogers 
Liquid Meter Company, United States.) 

10,598. TABLE Spoons, I. N. Plotts and J. A. Petrie, 
London. 

10,599. CotourtnG Matrers, H. H. Lake.—(K. Ockhler, 
Germany. 

10,600. SwaGinG Macuines, J. C. Taft, London. 

10,601. Twist Lace Fasrics, W. B. Baggaley, London. 

10,602. FasTeNING Boots, GLoveEs, &c., W. G. Stoneham, 
London. 

10,603. WHEELS for VeLociPepDEs, R. W. E. Whitehead, 
London. 

10,604. Ain CURRENTS for VENTILATION, R. H. Reeves, 
London. 

10,605. Scissors, E. J. Court, London. 

10,606. END-PRESSURE Berarinos, W. 8S. Sargeant, 


London. 
= Tyre DistrisuTinc Macuine, G. A. Botton, 
mdon. 
10,608. Destruction of Warrens, &c., J. Cavargna, 
Handsworth. 
10,609. Gas Lamps, A. O. Brown and J. K. Brown, 
Glasgow. 
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10,610. PreventTING the Steaminc of SHop WinDows, 
E. Slatter, Nottingham. 
10,611. Fanticut and Sasn Opener, J. Birch, Liver- 


pool. 
10,612. Cirpprnc Woot, &c., W. Bown and G. Capewell, 
Bi 


i ; 

10,613. Bearines for SHarrs of MARINE ENGINES, P. 
Robertson and A. D. Wedgwood, Johnstone. 

10,614. CHEck or Door Sprine, W. C. Morison, Great 
Yarmouth. 

10,615. Horsrsnogs, G. C. Wittey, Colchester. 

10,616. Bue for Launpry Purposes, G. R. B. Kemp- 
ton, London. 

10,617. Warp Po.tsHinG, J. Rhodes, Bradford. 

10,618. Ink We.us, A. E. and E. Jolley and A. Sugg, 
London. 

10,619. PreventinG Nicotine being Drawn into the 
Mouth, G. T. Kerswell, London. 

10,620. SteEx Castincs, W. Withington, Manchester. 

10,621. Rartway SIGNALLING APPaARATUs, A. and H. 
Normanton, Manchester. 

10,622. VeLocirepEs, R. Howarth, Wolverhampton. 

10,628. RoLtters in Curtinc Macuines, J. J. Maw 
and J. H. Smith, Manchester. 

10,624. DynaMo-ELEcTRIC Macuines, W. H. Scott, 
Norwich. 

—_— ae Puospuatic Sx1ac, J. E. Stead, Middles- 

ro! 


ug 

10,626. WeicHinG Out Quantities of Tea, W. Edgel’, 
Bristol. 

10,627. PREVENTING Goops from being SToxen, J. D. 
Kirkham, T. and H. T. Arrowsmith, Lo: rt. 

10,628. JacguaRD Carp LacinGa MACHINES, J. Nuttall, 
Manchester. 

10,629. MeraLtic Button for Trousers, Duron, Olc- 
field and Co., Birmingham. 

10,680. Boor Bracket on Stanp, G. F. Duron and Cc’, 

10,681. Securinc Stair Rops, T. Watson and J. EF. 

eCracken, le. 

10,682. Pruas for Dratys, J. J. and W. R. Rawlings 

Manchester. 
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10,633. Knire CLeaner, S. Dreyfuss, Paris. 

10,634. PENCIL-HOLDERS, W. Pp Thompson.—(L. Horr, 
Germany. 

10,635. SHuTreRs for PHorocraPuic CaMERaS, J. W. 
Smith, London. 

10,636. PREPARING SURFACES of Ice, W. W. Nightin- 
gale, London. 

10,687. Sticers for VecetTasB_es, J. Twell, London. 

10,688. Crank Hanp.es for Wincues, E. de Pass.—(R. 
Dubois, France.) 

10,639. Unrversat Stove, A. G. Frykman, Sweden. 

10,640. Sash FasTenine ss, &c., W. W. Willmoth, 
London. 

10,641. Frre-LicuTer, G. Raines, London. 

10,642. Vatve Gear of Gas Enorves, O. Vogelsang and 
M. Hille, London. 

10,643. Stream Borier, F. H. Ashbury, London. 

= ReceneraTivE Gas Lamps, A. O. Brown, 

10,645. Faun Water Heater, F. H. Ashbury, 
London. 

10,646. ConTRoLLinec Exvectric Circuits, M. H. Kil- 
gour, London. 

10,647. Fastener for Umpretuas, &c., H. H. Oakes, 
London. 

10,648. Mountine for use as a Srrarver, R. P. Jones, 
London. 

10,649. Cuttivator, J. P. Bayly.—{J. Blakeley and 
T. J. Bounds, United States.) 

10,650. Paste DistRisctor, J. P. Bayly.—(M. Palson 
sn W. Perkins, United States.) 
0,651. Wasnine Macuine, J. P. Bayly.—{J. Anderson, 
Tied States.) 

10,652. Brxper for Books, J. P. Bayly.—{D. Moynahan, 
United States.) 

10,653. Basy-waLker, J. P. Bayly.—(A. Rosenthal, 
United States.) 
10,654. Try-square and Prorractor, J. P. Bayly.— 
(F. Roberts, United States.) 
10,655. Homixy Frakes, J. 
United States.) 

10,656. Neck Yoke, J. P. Bayly.—(M. Hoover and E. 
Allbritten, United States.) 

0,657. Puntuey, J. P. Bayly.—{G. Cowles, 
States.) 

10,658. Lamp Srove, J. P. Bayly.—(J. Menge, United 
States.) 

10,659. Snart for Venicies, J. P. Bayly.—(W. Halla- 
way, United States.) 

10,660. Horse-cLippinc Macuine, J. P. Bayly.—(F. 
Cochran, United States.) 

10,661. Gauce, J. P. Bayly.—{(J. Campbell, United 
States.) 

10,662. Biastinc Carrripces, T. Puskas and I. 

er, London. 

10,663. sootheeeeny Potato, W. W. Bull and J. B. 
Baylis, London. 

10,664. TvPe- “WRITER CARRIAGE, C. F. Ee London. 

10,665. Sanrrary Suret, M. I. Redhead, London 

10,666. Brrp-sHOOTING MAcuINe, I. Thomas, Aberdare. 

10,667. GLove Fastener, T. Finteist, London. 

. Instant Frxinc of Seats, &c., T. Jenner, 

mdon. 

10,669. Srzam Enorves, A. Morton, Glasgow. 

10,670. ADVERTISING Apparatus, G. Mortimer, London. 

10,671. Warcues, &c., M. Benjamin and J. Hardy, 


mdon. 

— Cimsinc Toy, W. R. Davies, London. 

10,673. Cottars, E. Robinson, London. 

10,674. Stor Motion for Looms, J. D. Westgate and 8S. 
Mawhinney, London. 

10, ‘adhe Pires for Smoxixc Tosacco, A. L. Friedlander, 


10,676. Door Locks, G. W. Beal, London. 

10, 677. Syrince, &c., F. Cooper, London. 

10,678. Bari- THROWING, &c., Macuine, F. H. Keane 
and D. Wilson, London. 

sy PRESS for Imprecsatixe Liquips with Gases, 

Lon 

10,680. Boors, F. C. Constable, London. 

10,681. SPEED-REGULATING APPARATUS for VELOCIPEDEs, 
H. M. Mercier, London. 

10,682. CaampaGNe Niprers, J. Bay, London. 

10, ~y" ORNAMENTAL Movutpines, &c., H. H. Lake.— 

. L. Saunderson, United States.) 
10,664. Maxine Gear, &c., WHees, J. Richardson, 


ion. 
10,685. Ixprcatinc Biock Spots, A. A. E. Oelrichs, 
London. 


P. Bayly.—(J. Currie, 


United 
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10,686. Pen-HOLpers, E. Mumford, West Cowes. 

10,687. Dress Braces, P. A. Martin, Birmingham. 

10,688. “‘ Tae AviarrpHone,” T. B. Stuart, Manchester. 

10,689. Daspinc Brusues, G. H. Pontefract and J. 
Dyson, Halifax. 

10,690. Lusricators for STEAM Encines, W. James, 
Chester. 

10,691. Propuctnc SHowsitis, C. E. and J. Challis, 
London. 


10,692. Biorrinc Appliance, F. Rhodes, Leeds. 

10,693. TrEADs, W. 8S. Codner, London. 

10,694. Cortaces or Dwe.iincs, R. Mawson and R. 
Hudson, Keighley. 

10,695. APPARATUS 
Spencer, Sheffield. 

10,696. FLUsHinG CisTerRns, J. Merrill, Sheffield. 

10,697. System of ADVERTISING, J. Walker, London. 

10,698. Cocks for Mixinc Gas and Arr, R. Goehde, 
London. 

10,699. Tires for Cycies, T. M. Schofield, M 

10,700. Raisinc or Forcixc Liquips, &e., A. Bruce, 
Glasgow. 

10,701. Hanp-crasp for Bats, Racquets, &c., W. Currie, 
jun., Edinburgh. 

10,702. Securrnc Rim Piates of Putters, J. Shepherd, 
Davenport. 

10,703. Moururiece for Speakinc Tuses, F. Pascall, 
Wimbledon. 

10,704. Hurricane LANTERN to Burn PeTrRovevm OIL, 
E. Jehu, Welshpool. 

10,705. BUsINEss CHECKING Apparatus, F. W. Naylor 
and A. Smith, Derby. 

10,706. Propuction of Raw Hives, 8. Thorn, Cleck- 
heaton. 

10,707. Construction, &c., of Vessets, J. Simpson, 
Liverpool. 

10,708. Castor, M. Easton, Glasgow. 

10,709. Frre-crates, J. P. Macdonald, Glasgow. 

10,710. Paper Brypers, F. French, London. 

10,711. Treatise Waste Propucts of Ores, G. A. 

erdman, London. 
~~! Lamp Couriers, A. E. Nichols, 


for Rippiisc Cinpers, C. H. 


=e 





10,713. —- Apparatus for CaHarGcine INCLINED 
Gas Retorts, W. Bugby, London. 

10,714. Exvecrrica, Apparatus for Recorpinc the 
PRESENCE of WorKMEN, W. Lucas and T. A. Garrett, 
London. 

10,715. Sprinc Fastener, W. Clark, London. 

10,716. Metat Bucks, G. H. Nicholls, London. 

10,717. Prime Movers, A. Collingridge, London. 

30, aah “ag the IcwiT10n of Vapour aa! ~ y 

Grob, A. O. Schultze, and A. 
Niemezik. London. 
* 10,719. AUTOMATIC Cuancinc Box, &c., for Puorto- 
GRAPHIC Dry Prates, F. R. Gibbon, London. 

10,720. Dua. Bruss Cass, L. G. Jarvis, London. 

10,7 721. Cuarcinc MATERIALS into APPARATUS, such as 
Couro.as, &e., Wise. —- (Solvay and Co., 
Belgiuin.) 

10,722. GuLiy Stopper, J. Stead, London. 

10,7 723. Paver Fives, J. A. Fournier, Canada. 

10,724. Compounp for Maxine Crucipies, W. A. 
Carlyle, London. 

10,725. Writinc Pens, C. Huclser.—(M. Hartenstein, 
Germany. 

10,726. BUTCHERS’ Buocks, J. Bosshardt, London. 

10,727. Surrts, &c., G. Benger, London. 

10,728. AccoustT Book, W. Robertson, London. 

10,729. Boxes, &., W. R. Comings, London. 

10,730. UMBRELLAS, &c., J. Green, London 





10,731. Type Writers, A. J. Boult.—(C. Spiro, United 
States. 
— Rees Corton Cuiots, &c., J. Kayser, Liver- 


pool 
10,783. PrRopeELLER Screws, J. Haas, jun., London. 
10,734. Knirrinc Macurnes, G. L. Ocmler, London. 
10,735. SEALING and TAPPING or OPENING Drums, &e., 
CONTAINING Liquors, A. W. Pemberton, Manchester. 


10,736. Execrric Lamps, M. P. Oudin and H. 0. 
Kratz-Boussac, London. 
10,737. Saut, A. P. J. ‘Archbold, London. 


10,738. BUTTON-HOLE SEWING MAcHINES, A. Helwig, 
London. 

10,739. Bruss or Ruspser for Launpry Purposes, G. 
G , London. 

10,740. INcanpEscence Bopies for Exrectric GLow 
Lamps, Siemens Brothers and Co.—(Siemens and 
Halske, Germany.) 

10,741. Ixcanpescence Bopies for Execrric GLow 
Lamps, Siemens Brothers and Co.—({Siemens and 
Halske, Germany.) 

10,742. Isxcanpescence Bopigss for Execrric GLow 

AMPS, Siemens Brothers and Co.—(Siemens and 
Halske, Germany.) 

10,748. OvERHEAD Conpuctors, Siemens Brothers and 
Co. —(Siemens and Halske, Germany.) 

10,744. EMBROIDERY Macutnes, J. Mathieu, London. 

10,745. Sapp.es for Bicycies, &c., J. A. Lamplugh, 
London. 

10,746. Or Stoves 7 J. D. ag London. 

10,747. ALaRM, T. Sturgeon, on. 

10,748. ATTACHMENT to Brusnes, D. M. Murrow, 


ion. 

10,749. VeLocirepE Lamps, J. Lucas and H. Lucas, 
mdon. 

10,750. Brewis for VeLocirepgs, J. Lucas and H. Lucas, 


mdon. 
10,751. Disexcacrxa Putiey Buiocks, J. Lyle.—(W. 
Hamilton, Canada.) 
10,752. PortaBLe Lanterns, W. Henderson, London. 
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10,753. TREATMENT of LinsEED O11, A. F. St. George, 
Redhill. 


10, e. Foupine Rack for Boots, &c., 8S. B. Goodwin, 
W. Barsby, and R. Pochin, Leicester. 

10,755. Centre Sure Sarety Cycies, T. Ellis, 
Nottingham. 

10,756. ApsusTaBLE Suart Stop for Carts, &c., W. H. 
Sparke, West Brighton 

10,757. PREVENTING AccIDENTS to PararFin Lamps, 
E. Murtha, Maynooth, Ireland. 

10,758. Maktnc Sores or ELEvators, 

ndon. 

10,759. Carpinc Enornes, R. Hartley and J. Bracken, 
Manchester. 

10,760. MANUFACTURE of PtLep Fasrics, A. Rothwell, 
Manchester. 

10,761. Toorn Crowns, C. G. Knight, Southsea. 

10,762. Secriona, Warrinc Macutnes, W. A. Booth, 
Manchester. 

10,763. VELoctPEDEs, T. Burton, Rawtenstall. 

10,764. Liwe Sirrer, L. Posgate, Dunstable. 

10,765. Derectinc EvecrricaL Inpuctive EFFreEcts, 
A. W. Heaviside and R. C. Jackson, Whitley. 

10,766. Meg Devices, J. Duxbury, F. Dodd, and 
G. Adcroft, Halifax 


F. Gower, 


ag eg OperaTinc Drop Boxes of Looms, A. Sowden, 
Ha 


== SHADES for Evecrric Lamps, J. M. M. Munro, 


10,769. Seen and Rapioscore, A. R. Bennett, 


aASgow 
ag STILLAGES or Tittrnc Apparatus, J. Wilson, 
10,771. Fiat Fotpinc Paper Box, E. Humphreys, 
Manchester. 
772. PReEENING GLOVES SAME Time as CurTTING, J. 
elyar, London. 
10,778. Cory Hoxpers, C. E. Brunthaver and J. J. 
O'Connell, London. 
10,774. MANUFACTURE of Boas for Lapies’ Wear, G. 


e, on. 

10,775. Bouts for Stipinc Doors, J. Gittins, Sheffield. 

10,776. Cigar Hotpers, W. G. Thomson and W. Ward, 
London. 

10,777. Spryninc Fipres, J., A., and M. Porritt and 
W. H. Fenton, London. 

10,778. Sarery Lerrer, &c., Boxes, J. Ellis, jun., 


London. 

10,779. Courtine Ro.urnG Stock, N. Knowles, J. W. 
Webster, and A. on. 

—— - aaneecnees Sieeve Links, &c., M. Holden, 


10, iS ‘Wax THREAD Sewinc Macurne, C, H. Richards, 


10,782 ‘Gowan Ksitrinec Macuines, W. J. Ford, 
r. 


— RECOVERING TIN from Trn-PLaTE, A. McDougall, 


g! 
10, 784. VessEis for Houpixe Beer, J. Tinsdale, Leeds. 
10,785. Looms for Prte Fasrics, 8. Z. Lloyd and G. W. 
Naylor, London. 
10,786. Pastinc and Trimminc WALt Paper, T. Lloyd, 
London. 
10,787. Fencinc, R. Stevens, London. 
10,788. oe Dryinc Macaryss, H. M. Saint- 


10,789. occas, R. G. Fiege, Lundon. 

10,790. NCENTRATION of SutpHuric Acip, H. J. 
Haddan.—(C. Négrier, France.) 

10,791. Rercecrors, H. J. Haddan.—(M. Winants, 
Belgium.) 

10,792. Comprnep Door Knocker and Evecrric BE, 
F. Wilcocks, London. 

10 793. Screw Bo ts, &c., 8. Richards, London. 

10,794. Fire ALarms and Heart Inpicators, §8. 8. 

ker, London. 

10,795. Process for Decornatine Cua, A. Bevington, 
London. 

10,796. Frexiste Hose or Tusinc, J. Cockburn, 
London. 

Loapinc Coat for Transport, D. Rylands, 
London. 

10,798. PRESERVING 
Poupon, London. 

10,799. AXLE-Boxes and Sprinos, W. D. Makinson.— 
(J. Jaquerstrém, Sweden.) 

10,800. Taps for Beer Casks, &c., L. Goodall.—(A. de 
Coninck, France.) 

10,801. CLockwurk Cookine Apparatus, J. J. Gilbert, 
London. 

10,802. Propuction of CoLourtne Matters, 0. Imray. 
—( The Farbwerke cormals Meister, Lucius and Briining, 
Ger a ) 

Rore Traction Apparatus for Rartways, W. 
Pilkin m.—{W. S. Evans, Australia.) 

10,804. VaLve for —— Pyzvumartic Tires, W. T. 
Newcom' 

10,805. APPLYING the Power of Execrric Motors, 
B. J. B. Mills.—(7. A. Edison, United States.) 

10,806. UNDERGROUND Circuit System for ELectricaL 

B. Mills.-(B. 7. Greenjield, 


Meat, Game, Fisu, &c., T. H. 


“n. IMPREGNATING Fiprovs and other Bopies, 
—-{E. T. I erg United States.) 
10,208. Tuprxc, Cc. K. Mills.—(D. N. Hurlbut, United 


tates. 
10,809. VentTiLators, &c., J. Jones, London. 
10,810. — for DRYING Graty, C. Mallison, 


10,811. 3 Socks, &c., J. and W. Hearth and 
W. H. Willis, London. 

— Dress SUSPENDERS, C. Siel and M. A. Wright, 
41 Vel 

10, “ne SECURING ToceTueR Scarrotp Powis, J. C. 

erie, on. 

10, ls Jorst Fasteners for Raitway Rais, E. J. 

Byrme, J. C. Appleby, and F. B. Brock, United 


) 
10,815. MANUFACTURE of Screw Storrers, J. J. Varley, 
London. 





SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


424,911. Execrric Ramway Moror, C. J. Van 
Depoele, Lynn, Mass.—Filed October 25th, 1889. 
Claim.—(1) A frame for an electric motor, comprising 
side arms and a magnetic yoke uniting the same, the 
arms and yoke being integral with each other and 
formed of magnetic material, and field-magnet cores 
removably secured to and magnetically united by said 
oe (2) A motor frame comprising side arms 
at one of their ends, whereby the 
same be sleeved upon the axle to be driven, bearings 
at the opposite ends for the armature shaft, a mag 
netic yoke connecting said arms and integral here: 
with, and field-magnet cores removably secured to and 
magnetically united on yoke. (3) A motor frame 
comprising side arms having bearings at one of their 








ends, whereby the same are sleeved upon the axle to 
be driven, bearings at the opposite ends of the arma- 
ture shaft, intermediate bearings for a counter shaft, 
and a magnetic yoke connecting said arms and 
integral therewith, and field-magnet cores removably 
secured to and magnetically united by said cae 
(4) A motor frame Bose ay side arms having at 
their outer ends bearings for the armature shaft, a 
magnetic yoke uniting their rear ends and formed 
integral therewith, and downwardly opening bearings 
at said rear ends for sustaining the motor frame in a 
radially movable position upon the axle to be driven. 
424,947. Recor Cueck ror ORDNANCE, W. Anderson, 
Westminster, England.—Filed July 10th, 1889. 
Claim. —(1) The combination, substantially as 
hereinbefore set forth, of the bed frame, the gun, its 


trunnions, the vertical rocking arms pivotted at their 
lower ends to the bed frame and at their upper ends 
— yporting the gun trunnions, the hydraulic recoil 


ylinder, the trunnions of the cylinder in the bed 
ye the storage cylinder connected to and rocking 
with the recoil cylinder, a passage connecting the 
storage cylinder with the recoil cylinder, a valve in 
said e, the spring-actuated ram in the s' 
ogiieten, e piston in the recoil cylinder, and 
piston-red connected to the vertical rocking arms s 
their lower ends in front of the pivotal connection 
with the bed frame. (2) The combination, substan- 
tially = hereinbefore ed be = ¥ — frame, the 
verti ivot mapas ront end, rollers support- 
ing the oe end of the frame, the gun, the vertical 
rocking arms pivotted at their lower ends to the frame 
and supporting the gun in their u upper ends, the recoil 
cylinder, a pair of storage cylinders rigidly secured 


424947) 





thereto, and a fluid passage connecting them, a valve 
inte’ in said passage, a passage between the 
storage cylinders, spring-actuated rams in the storage 
cylinders, a piston working in the recoil cylinder, and 
a piston-rod connected to the lower end of the rege 
arms in front of their pivotal connection with the 
frame. (3) The combination, substantially as herein- 
before set forth, of the gun, ‘the bed frame, the rock- 
ing arms pivotted to the bed frame and supporting 
the gun at their upper ends, the recoil and storage 
eptiahers rigidly connected together, the oaenes 
of the recoil cylinder, connected with the 
the s -actuated ram in the storage cylinder, the 
piston working in the reco a the piston-rod 
es thereto and ap me ye ye by ood the 
roc! arms, a passage | Z from the storage 
cylinder and connected with the recoil cylinder 
h one of its trunnions, and a valve interposed 
in this passage. 
425,071. Pore ror Exvecrric Wires, L. R. Greene, 
ton, Mass.—Filed November 25th, 1889. 
Claim.—The improved pole above dese ribed, com- 
posed of hollow sections united by a coupling cast in 


925,071 











anit the coupling interlocked with each section and 
fitting both the interior and exterior surfaces of each 
section in the manner described, all substantially as 
and for the purpose specified. 

46,8 119, CowxectTinc-rop, R. W. Aitken, Buffalo, 
N.Y.—Filed July =. 5 1889: 
Claim.—A connecting-rod composed of a single bar 











or rod bent to form Md ornate d eben ow ad 
bow and provided with ite and i . 


—- 


425,019. Weep Currer ror Stream Launcnes, 4, ¢, 
Bower and J. K. Bower, Waukegan, Ml.—Filed July 
15th, 1889. 

Claim. In a steam launch, the combination of the 
stern bearing the screw of the launch, a metal clamp 


——s | 
——$ TTL 





designed to be secured on said stern bearing, and a 
knife blade made integral with said clamp, as and for 
the purpose stated. 


425,192, Axve-cuttinc Device, C. A. Thompson, 
Traverse City, Mich.—Filed December 21st, 1889. 

Claim.—{1) A thread and shoulder cutter for axles, 
consisting essentially of a frame adapted to be clamped 
to the axle, a crank-actuated spindle mounted in said 
frame and provided with a chuck having cutters to 
the end of the axle, and suitable feed mecha. 

id chuck upon the axle, substan- 
tially as described. (2) A thread and shoulder cutter 
for axles, consisting essentially of a frame adapted to 
clam upon the axle, a crank-actuated spindle 
moun’ in said frame and payee with a chuck and 
cutters to engage the end of the axle, and means, as 
screws N, cog wheels L, head plate F, arms H, and 
pawls j, rim wheel K, havin; teeth /, and cogs n, pins 
r, and pin wheel M, for fe = J said gg upon the 
axle, substantially as descri (3) In a thread and 


[425,192] 





shoulder cutter for axles, the combination, with a 
rame adapted to be clamped upon an axle and a 
spindle provided with a chuck, of the head plate F, 
engaging a shoulder on the spindle, the rimi wheel K, 
having internal cogs n, the screws N, carried by the 
head plate and eng: ig the frame, the gears L on 
screws N, and means for revolving the rim wheel K, 
substantially as shown and described. (4) The com- 
bination, with the frame A, spindle D, and chuck E, 
of the head plate F, screws N, cog-wheels L, rim 
wheel K, having teeth / and cogs n, arms H, having 
pawls j, and pin wheel M, having pins r, substantially 
as described. (5) In a thread and shoulder cutter for 
axles, the pin wheel M, adapted to be attached to the 
spindle D and provided with slots p, headed pins r, 
and means, as nuts 8, for holding said pins in position, 
substantially as described. 


425,265, Rewer Vatve ror Locomotives, W. M. 
Smith, Jesmond, Newcastle-upon-Tyne, County of 
Northumberland England.—Filed July 8rd, 1889. 

Clain.—Q1) A paratus for sutomatically admitting 

steam alone to the steam chest or to the cylinder of a 

locomotive engine, and comprising a casing 22, Te 

vided with an inlet branch for steam and adapted to 
be connected to a steam pipe, and an outlet branch 
adapted to be connected to and with its interior in 

communication with said steam chest or cylinder, a 

valve 29, with stem 31, for controlling said steam 

inlet, and a piston 21, arranged to slide in said casing 
and provided with a stem 25, adapted to act against 
said valve stem 31 and open said valve when moved in 
one direction, said piston being subject on one side to 
the pressure of steam in the casing, and on the other 
side to the pressure of the external atmosphere, 
substantially as herein described. (2) The combina- 
tion, with the cylinder 1 and steam chest 2 of a loco- 
motive engine, of a piston distributing valve 11, 




















arranged to work in said steam chest, an a’ tus 
for automatically admitti — alone to steam 
chest when the pressure therein falls below that of 
the external atmosphere, ond an external steam pipe 
28, for connecting said apparatus to the a. 
boiler, said apparatus comprising a —_ 22, secured 
to said steam chest and having an outl 28 in com- 
munication therewith, and a steam inlet: in communi- 
cation with said pipe 28, a valve 29, with stem 31, for 
controlling said steam inlet, ‘and a piston 21, arranged 
to slide in said casi: vided with a stem 25, 
capable of acting ~ Be d stem 31 and opening 
said valve heey moved in one direction, said piston 
belng subj subject | one side to the PP pre ad of steam in 
- KD = — to the pressure of 
rranged to vent the 





adjustable end bearings, substantially as set forth. 





of pony - to pry when 
described, for the purpose se’ 
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MANGANESE BRONZE. 


Ir may be taken as settled beyond question that a 
copper alloy of some kind is a better material for a screw 
propeller than either cast iron or steel. After every 
allowance has been made for the fact that such alloys as 
brass or gun-metal admit of being shaped with more 
accuracy and finished to a better surface than is possible 
when iron or steel is used, some unexplained factor 
remains which operates to reduce the frictional resistance 
of the propeller, and in so far directly promotes its effi- 
ciency. In a very short time all first-class steamships 
will be provided with copper alloy propellers; and it is 
quite possible that shipowners, wise in their generation, 
will yet come to understand that something is to be gained 
by substituting a copper alloy screw for one of cast iron, 
even in a cargo boat. Recently the use of manganese 
bronze for screw propellers has made enormous strides. 
The success of the material has been the result of a hard 
fight with adverse con- 
ditions. It appears, 
however, that the time 
has come for placing 
our readers in possess- 
ion of some information 
concerning a compara- 
tively new industry 
magi growing in jim- 
portance. i 

Manganese bronze is 
an alloy of copper, zine, 
and spiegeleisen, which 
is itself an alloy of 
iron and manganese. 
The special value of 
manganese in impart- 
ing toughness to steel 
has long been known. 
Mr. P. M. Parsons, 
many years ago, arrived 
at the conclusion that 
the addition of the 
metal to brass and 
other copper alloys, 
would have a similar 
effect. Numerous ex- 
periments met with 
complete success, and 
manganese bronze, as 
made for some time 
past at St. George's 
Wharf, Deptford, ranks 
as one of the toughest 
and strongest metals 
in existence. 

The Manganese 
Bronze and Brass Co.'s 
works cover an area of 
several acres, and give 
employment to some 
hundreds of hands. It 
forms no part of our 
purpose to give infor- 
mation concerning the 
proportions of the 
different alloys made. 
These are in the nature 
of trade secrets, which 
should be respected. 
It must suffice to say 
that five different alloys 
are produced, and these 
we propose to describe 
in general terms in the 
order of their numbers. 

No. 1 is the only 
quality which cannot 


be cast in sand. It is 
used entirely in the 
forged, rolled, and 


drawn state,in which 
it has about double the 
strength of gun-metal 
or yellow metal, and is 
about equal to mild 
steel. It can be worked 
both hot and cold, and 
can be made high, 
medium, or mild in 
quality, like steel. It 
is supplied in the follow- 
wing forms:—(1) In 
ingots for re-melting, 
and ingots or slabs cast 
in chill moulds of any 
form required, ready for forging or rolling. (2) In forgings 
rolled rods, plates, sheets, angles, rivets, &c. (8) In tubes 
for conducting water under hydraulic pressure for the 
working of heavy guns on board ship, for boilers, telescopic 
hoists, hydraulic cranes, &c. &c. (4) In stampings of all 
descriptions. (5) In bolts of various sizes and patterns. 

he ingots are supplied in various sizes from Bin. dia- 
meter and 2ft. long to 10in. in diameter and 8ft. long. 
It is worth notice that rolled plates of manganese bronze 


have been tried in locomotive fire-boxes, and one such | 


box supplied to a leading railway company is still in use, 


and, after three years’ work, shows no signs of deteriora- | 


tion. Solid rolled tubes and pipes of manganese bronze 
are now supplied of various diameters and thicknesses 
suited to the various purposes to which they can 
be employed. The advantages are:—(1) Absolute free- 
dom from the pitting and corrosion common to steel and 
iron tubes, ) A strength when annealed, and in the 
weakest state, double that of copper, in fact equal to 
steel, and far superior to iron. This enables manganese 
bronze tubes to be made one-half the thickness, and 
therefore one-half the weight of copper, brass, and 


Muntz’s metal tubes, and at a cost one-third less per foot 
run. 

Not long since, Messrs. Sir W.G. Armstrong, Mitchell, 
and Co., submitted to test a manganese bronze tube 
similar to others used in the construction of hydraulic 
gun carriages. The pipe was 4°9in. outside diameter, 
O'3in. thick and 18in. long; 4000 1b. per square inch in- 
ternal pressure was applied without increase of outside 
diameter ; 5000 1b. pressure produced an enlargement of 
0:03in.; 6000 lb. pressure produced an enlargement of 
0°08in. The testing pump would not go beyond this pres- 
sure, so the tube was turned down to an outside diameter 
of 4’55in., leaving it 0°125in. in thickness ; 1000 lb. pressure 
produced no alteration in diameter; 2000 lb. pressure 
produced an enlargement of O-lin.; 2500 lb. pressure 
burst the pipe! Two longitudinal specimens were taken 
from the tube, and tested for tensile strength. They 
gave an ultimate strength of 31°5 tons per square inch, 





5») | 


and a stretch of 274 per cent. in din. 
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Manganese bronze No. 2 is specially adapted for 
| propellers. We have already referred to the peculiar 
| fitness of copper alloys for this purpose. Manganese 
| bronze possesses great strength and toughness. The 
| transverse strength of this quality is nearly double that 
of gun-metal, and about equal to that of the best cast 
steel as now made. As compared with gun-metal, there- 
fore, it is evident that by the use of manganese bronze 
| blades a great reduction in thickness can be effected, and 
a finer, sharper, and therefore more efficient blade can 
| be produced. As compared with cast steel, although the 
thicknesses about the root of the blade at the centre of 
the sections approximate to those required for steel, yet 
—in consequence of the toughness and greater fluidity of 
the manganese bronze when melted, and also its non- 
liability to corrosion—these sections can with advantage 
be sani much finer and sharper towards the edges. Fur- 
ther, throughout the upper part of the blade, where 
corrosion in steel is most active, and where, in 
consequence of the increased velocity, a reduction in 
thickness is most valuable, the thicknesses can be con- 





siderably reduced over the whole surface. Manganese 


bronze blades when cast come out of the sand both true 
to pitch and smooth, whereas steel blades are not only 
| rough and uneven, but are distorted by the annealing 
process necessary to give them the requisite toughness. 





Mark on test Elastic limit per Ultimate breaking — Elongation in 





piece. square inch. mong Log square inches oo of 
Tons. Tons, ~ Inches. 
1/1 th 31 3 = 
1/2 3°83 29° "82 
1/3 13°0 30°2 "43 
1/4 12°4 30°3 “34 
1/5 14°0 30°0 *28 
2/1 15°8 30°8 *35 
2/2 16°0 29°4 *35 
2/3 15°8 30°0 *24 
2/4 14°9 30°4 *30 
2/5 15°4 31°0 *35 


{ 








As there is no corrosion, the life of a manganese 
bronze blade is the 
same as that of the 
ship it is fitted to, 
whereas in steel a blade 
must be made thicker 
than necessary in the 
first instance to allow 


for the weakening 
action of corrosion, and 
will be required to be 
renewed at intervals 
afterwards. Other 
practical advantages 
possessed by mangan- 
ese bronze may be 
mentioned, viz., the 
reduction in weight 
effected by its use, 


which lessens the strain 
on the stern frame of 
the vessel in a heavy 
sea. In case of an 
accident to one of the 
blades by coming into 
collision with any 
substance harder or 
stronger than itself it 
would probably bend, 
and, if so, can in most 
cases be bent back to 
its original form by 
hammering it cold, or 
by heating it to a red 
heat and pressing it 
back. The only 
tangible objection that 
can be urged against 
the metal is, we think, 
that while it escapes 


corrosion, the hull 
about the stern may 
suffer considerably. 


The evil is, however, 
not past cure. Indeed, 
it is only necessary to 
fix slips of rolled zinc 
round the propeller 
aperture in the stern 
frame to get rid of the 
objection altogether ; 
the corrosion is then 
transferred to the zinc. 
As to the strength of 
the alloy, the above 
table gives the results 
of experiments made by 
Sir W. G. Armstrong, 
Mitchell, and Co., with 
pieces of manganese 
bronze, No. 2, taken at 
random from castings 
of rings 2iin. in dia- 
meter inside, and 15in. 
in diameter outside, and 
2}in. deep, tested by 
tensile strain. Dia- 
meter, ‘533in. Length 
of breaking part, 2in. 

It will be seen that 
the metal is very similar 
in quality to the best 
boiler-plate steel. As 
to transverse strength, 
some interesting ex- 
periments were made 
for the Government 
at the works of Messrs. Maudslay, Sons, and Field, to test 
the comparative merits of steel, gun-metal, and manganese 
bronze propeller metal. The tests were made by impact, 
a weight of 50 Ib. falling on the middle of the bar from a 
height of 5ft., the bar resting on supports 12in. apart. 
Manganese bronze broke with thirteen to seventeen blows, 
the deflection of the eighth blow averaging 3°60in. Gun- 
metal broke with seven to eight blows, the deflection at the 
fifth blow averaging 3°65in.—that is to say, the manganese 
bronze deflects less with eight blows than gun-metal with 
five blows. Steel broke with three blows, deflection 
‘66in. The gun-metal bars were cast by Messrs. 
Maudslay, Sons, and Field, of the strongest mixture that 
could be obtained. The steel bars were cut from the thin 
end of a propeller blade. 

It will be seen from these experiments that manganese 
bronze has about double the strength of gun-metal. It 
required one ton to give the manganese bronze bars a 
permanent set of ‘Olin. in 12in., whereas the gun-metal 
bars took a set of ‘Ol5in. with 12 cwt. It will also be 
seen that its resilience is in about the same proportion, 
viz., nearly twice that of gun-metal. It will also be 
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observed that ‘although the steel ,bar required 2 ewt. 
more to break it by steady pressure than the manganese 
bronze bar, it was a long way behind when tested by im- 
pact, the work done in breaking the latter being much 
more than in the former. These experiments led to the 
adoption of manganese bronze for the propellers of 
H.M.S. Colossus, in place of gun-metal, with the result 
that she is considered one of the fastest ships in the 
Navy in proportion to her power and displacement. 

Manganese bronze No. 3 does not possess the ten- 
sile strength of No. 2, but approaches it in transverse 
strength, and as it is an easier material to run it is used 
for various complicated and irregular castings, but is not 
adapted for hydraulic work. It is recommended for any 
castings requiring to be strong and tough, and not weigh- 
ing more than, say, from 20 ewt. to 30 cewt. each, and not 
more than din. to 6in. thick in any part. 

Manganese bronze No. 4 is prepared to sustain 
friction and resist wear and abrasion, and is suitable 


for bearings, bushes, glands, slide valves, clack-work, 


piston rings, &c. 


Manganese bronze No. 5 is for bearings only, and 


inust not be used for parts exposed to steam, as slide- 
valves, piston rings, &c. It is stated that it will last 
about three times as long as gun-metal, and is well 
adapted for railway carriage and wagon brasses and 
general engine bearings, &c. 

So much having been said concerning the qualities of 
tht metal, we may proceed to say something concerning 
the works where it is produced. The most interesting 
portion is, we think, the foundry where propellers are 
produced. This foundry we illustrate. It was erected 
in 1884, and extended considerably during the present 
year. There are three travelling cranes for manipulating 
heavy weights. The first, shown in the foreground, 
has a lifting capacity of 20 tons, and is worked entirely 
by steam; the others, worked by hand, are of 15 tons 
and 6 tons respectively. On the right are shown two 
reverberatory furnaces—one of 10 tons capacity and the 
other of 5 tons—for melting any required quantity of 
bronze; and these can be supplemented, when necessary, 
by the use of some thirty crucible furnaces situated in 
or near the foundry. Manganese bronze cannot be 
melted in cupolas like iron or steel, as the excessive 
oxidation would be detrimental to the material. For 
castings of a special nature, crucibles alone are used, 


and the thirty crucible furnaces erected by the company | 


for such castings, and for the manufacture of ingots, are 
each capable of melting 3001b., or a total of 19,0001b. 
We believe there is no other foundry in London or the 


North with as large a capacity for crucible castings as | 
Three drying stoves complete the main | 


the above. 
appliances of the foundry, and the largest of these will 
admit a mould 18ft. by 20ft. The sketch was taken 


during the casting of one of the propeller blades for the | 
Hainburg American Company’s twin screw steamer | 


Columbia, indicated horse-power 13,500, built by Messrs. 
Laird Brothers, of Birkenhead. As a rule, propeller 
blades of manganese bronze are cast separately, and 
subsequently bolted to a boss; but screws of moderate 
size are cast whole. When manganese bronze propellers 





were first tried, the blades broke repeatedly, and ruined 
the reputation of the metal. Mr. Parsons was not to | 
be beaten, however, and he has succeeded in obtaining | 
a system of foundry practice which gives admirable 
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results, the castings always being sound right through. 
The blades are cast vertically with the tips down. The | 
moulding boxes are placed in deep brick-lined pits, and | 
they are secured to each other by heavy screws, while the 
mould is secured sideways in the pit by miniature screw- 


jacks. In all cases the mould is filled from the bottom, 
the metal being allowed to rise and overflow through a 
shoot, as seen in our engraving. The moulds are 
“ blacked ” with kaolin instead of charcoal. This method 
of casting goes far to secure soundness, all the dross and 
impurity rising into the dead head, which is afterwards 
cut off. There is, however, something more done which 
it would be unfair to describe, inasmuch as it is very 
difficult to protect a process by a patent. Entire pro- 
pellers are cast flat, but the moulds are filled from the 
tips, so that all impurities are driven into the dead head 
in the centre. After the propeller has been removed 
from the mould it is taken to the tool shop, put in a 
special lathe, the dead head cut off, the flange faced and 
drilled for the bolts, and the entire surface is gone over 
with files, and finally polished with sandstone rubbers 
and water. An pr meet example of the extreme tough- 
ness of the metal is supplied by the engraving which we 
give, showing a blade of the propeller of the City of Paris, 


| which, it will be remembered, was bent by falling into the 


dock at Birkenhead. A second blade was slightly injured 
at the same time, and both were returned to the Manganese 
Bronze Company to be recast. No doubt the bent blade 
could have been straightened, but the Inman Company 
deemed it best to have new blades. The view which we 
give of the stern of the ship possesses special interest just 
at present. 

As to the value of manganese bronze propellers, Mr. 


| Manuel, superintending engineer of the Peninsular and 


Oriental Company, in 1888 made the following statement 
at the Institute of Naval Architects:—‘‘In 1880 they 
had,” he said, “‘ much trouble from ships breaking off the 
cast iron blades of propellers in going through the Suez 
Canal, and from the loss through failures in manufacture, 
and also from corrosion, by means of which the blades 
became blunted. In order to get out of the difficulties 
they had recourse to steel, using a very ductile metal 
supplied by Vickers. Blades made from this would bend 
when struck, and this settled the breakage problem. 


| But they found the corrosion was greater with steel than 
| iron. 


In order to meet this difficulty soft brass plates 
were put on the surface of the part corroded, being 
attached by screws. Latterly the plates were let in 
flush, great care being taken in fitting them. This plan 
was so far successful that the plates would sometimes 
last six years, sometimes only three years. The average 
efficiency was four years. They next made a sheathing 
of brass to lap over the blade, and thus form a cutting 
edge. Propellers fitted in this way were still running. 
On the whole, though, it was concluded that steel was 
not the right material, and about this time manganese 
bronze came into the market. They hesitated in adopt- 
ing this alloy, because they had heard of a good many 
breakages of blades made from manganese bronze. On 
inquiry he found that the failures had been in blades not 
made by the Manganese Bronze and Brass Company, 
Mr. Parsons, the manager, informing him that none of 
those cast by them had given way. It was therefore 
determined to give the metal a trial. 

On page 64 will be found a table giving the results 
obtained with one of the company’s vessels, the steam- 
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ship Ballarat, on an Australian voyage from England | 
and home again :— 


Indicated 














: Coal per Slip of 
Speec 
= 1. day. horse power. | screw. 
| Tons, Per cent. 
Steel blades...) 12-11 63°8 2828 | 131 
| 
Bronze ... 12:35 55-0 2577 | 97 


| 
The diameter, pitch, and surface of the propeller | 
were the same in both cases. These figures are a mean | 
for the whole voyage, and show an increase of *24 knots 
per hour, and a saving of 8°8 tons of coal per day in 
favour of the manganese bronze blades, or a total saving 
on the voyage of 715 tons. The displacements and 
weather were alike on each occasion.” 

Since Mr. Manuel spoke, the s.s. Ballarat very severely 
bent one of her bronze blades in striking some hard sub- 
stance in the water, but on her arrival in port here this 
blade was removed, and bent back to its original form 
without fracture or detriment of any kind, and replaced 
on the vessel. A saving of 715 tons of coal represents 
about half the first cost of the bronze blades. Another of 
the most noteworthy cases of this kind is that of the 
Australia and Zealandia, two steamships engaged in the 
mail service between Australia and San Francisco. These 
ships, originally fitted with steel propellers, had manga- 
nese bronze blades of exactly the same surface and pitch 
substituted, the result being that their speed was in- 
creased nearly one knot per hour, and the passage made 
in about two days’ less time. As to dimensions we may 
say that the Etruria has the largest manganese bronze 
propeller in the world. The weight of each of the four 
blades as it came from the mould was 8 tons 10 ewt. 
The finished weight is a little over seven tons. 

Considerable quantities of manganese bronze are used 
in the form of sheets—thin sheets being used for flexible 
pump valves instead of india-rubber—bars, tubes, kc. To 
produce these the company has erected a rolling mill, 
which we illustrate. The rolling mills were added to the 
works shortly after the erection of the foundry, and are now 
in constant use. The horizontal Corliss engine shown in 
the sketch, developes about 150 indicated horse-power, 
has a fly-wheel weighing twenty-five tons, and is connected 
with both the rod and sheet rolls. Rods, sheets, plates, 
and tubes of all sizes can be produced here with the 
greatest ease and despatch. In addition to the mills, 
there are shearing machines for light and heavy work; 
also a screwing machine, a lathe, and a circular saw for 
cutting heavy plates and rods to exact sizes. At the 
upper end of the shop several crucible furnaces have been 
erected for casting the requisite ingots and slabs for rolling, 
and on the right are three large furnaces for re-heating 
the metal before passing through the rolls. The sketch 
was taken during the process of rolling rods and sheets. 

The company has also erected a very complete stamp- 
ing and forging plant, the steam drop presses being very 
powerful. Large quantities of “ uses” of various sizes are 
here turned out, gun carriage work, parts of quick-firing 
guns, &c., being made with great certainty and despatch. 

The steam hammers shown in the engraving on p. 63 were 
erected for the manufacture of manganese bronze forgings 
of various sizes and descriptions. Forgings up to half a- 
ton in weight can be readily and quickly produced, chill 
cast ingots for their manufacture being kept in stock. In 
the foreground is shown a special furnace erected for 
heating the bronze before it is stamped, as great care is 
required to prevent it rising above a certain temperature; 
several smiths’ fires supplied with fan blast are also in 
use for the production of small work. The sketch illus- 
trates the different operations of forging and stamping. 

We believe we have now said enough to enable our 
readers to form an idea of the importance which the 
manufacture of manganese bronze has assumed. Mr. 
Parsons, with whom the alloy originated, has ceased to 
take a very active part in the works, which are carried 
on with much energy and skill by his sons, to whose 
courtesy we are indebted for much information concern- 
ing the metal and its manipulation. It is, perhaps, 
proper to add that we have taken care to satisfy ourselves, 
by independent testimony, that the statements we pub- 
lish are perfectly true. We have been afforded every 
opportunity to make ourselves acquainted with the 
processes carried on at the works. Much came under 
our notice that it would be unfair to publish, relating, as 
it did, to trade secrets. We can assure our readers, 
however, that from first to last every effort is made to 
secure absolutely sound castings, bars, tubes, &c. Very 
remarkable skill is manifested by the leading workmen. 
Much that is scientifically curious about alloys 
generally is practised, and neither pains nor time nor 
money is spared to maintain the reputation of the 
company and of its products. 








COMPOUND TANDEM CORLISS ENGINES. 


_ AmonGst the engineers who stand foremost as builders of 
important specialities, Messrs. Hick, Hargreaves and Co. and 
Messrs. Musgrave and Son may be counted as the leaders 
amongst the makers of steam engines for cotton mill work, 
and, indeed, for almost all the other machines used in such 
establishments. 

The engines which our supplement illustrates drive the Pike 
Mill, Bolton, the property of Messrs. Cross and Winkworth. 
They are horizontal tandem compound Corliss engines of 1200 
indicated horse-power, and were built and designed at the Soho 
Ironworks, Bolton, by Messrs. Hick, Hargreaves and Co. The 
cylinders are 32in. and 54in. diameter, with a stroke of 6ft. The 
boiler pressure is 85 Ib., and the engines run at fifty-one revolu- 
tions per minute. The high-pressure cylinder is fitted with Cor- 
liss valves, while the low-pressure steam is distributed by means 
of a slide valve. The crank shaft necks are 18in. in diameter 
and 30in. lopg, the crank pin being 12in. long and 12in. in 
diameter. A rope fly-wheel is on the crank-shaft, grooved 








for thirty-five ropes, each din. in circumference, aud this 
fly-wheel is 32ft. in diameter, and weighs somewhat over 


80 tons. 
centres. 

The engines are controlled by a Knowles’ patent supple- 
mentary governor, which is shown in front of the main 
governor. The importance of maintaining an uniform speed 


The connecting rod is 17ft. 6in. long between 


| in steam engines is well understood ; but, even with the most 
| perfect arrangement of automatic expansion gear, controlled 
| by the governor in the usual way, there is always some change 


in the speed of the engine with every variation in the load, 
ov in the steam pressure. It is this change in the speed 


| which alone alters the plane of the governor, and causes the 


engine to keep approximately to the intended speed. When 
a record of these changes was obtained, and their effect on 


| spinning machinery considered, the necessity for some inven- 


tion to remedy the defect became manifest. Mr. W. Knowles, 
seeing what was wanted, patented his supplementary governor 
and first applied it at his cotton spinning mills. It auto- 
matically corrects the tendency to change in speed, and 
maintains a perfectly uniform number of revolutions of the 
engine, under all conditions of working, by lengthening or 
shortening the connecting-rod between the main governor and 
the valves, and thus maintaining the position of the greatest 
sensibility of the balls of the main governor. Inside the rim 
of the rope fly-wheel teeth are provided for gearing into the 
driving-wheel of the barring engine—an admirable little 
machine, patented by Messrs. Hick, Hargreaves, and Co., 
and made in large numbers by them. They are made in 
various designs, according to the requirements of the case. 
The engine for barring the engines under notice is a 
vertical inverted double cylinder. A worm is fixed 
on the crank shaft and drives the gearing wheel, which 
turns round the main engine fly-wheel. This gearing 
wheel is a duplex toothed wheel, the teeth being shaped on 
one side like worm-wheel teeth, and on the other side having 
flat faces to gear correctly with the teeth on the fly-wheel of 
the engine. When it is required to move the main engines 
round for any purpose, the barring engine is first started, a 
brake is applied to the top rim of the worm gearing wheel, 
which, A ore the wheel for a moment fixed at that posi- 
tion, enables the worm on the shaft to push it along into 
gear, a slotted bearing being provided for its spindle, which 
allows it to move sufficiently far in the right direction. More 
steam is then given to the cylinders, and the barring speed of 
the main fly-wheel can be regulated to a nicety. When 
using the barring engine for starting the main engines, it is 
essential that it should automatically disengage itself, and 
this it does perfectly, for as soon as the speed of the fly- 
wheel rim of the main engines overruns that of the geared 
worm wheel, the latter is thrown back and its spindle slip- 
ping down the slotted bearing allows it to drop out of gear, 
when the barring engine may be stopped at the convenience 
of the engineer. 

In the illustration there will be noticed a second small 
engine, which is used for driving the combing shed, which it 
is necessary should be driven independently by its own 
engine. This little engine, indicating about 95-horse power, 
has a 13in. by 3ft. cylinder, making seventy-five revolutions 
per minute, working with a boiler pressure of 851b. We hope 
shortly to be able to show what the other great builders, 
Messrs. Musgrave and Son, are doing in the same field of 


| engineering. 








THE NEW DOCKS AT SOUTHAMPTON. 





Tue Southampton docks are situated in a very safe position 


| Within the land-locked port, and are accessible at all states of 
| the tides, and in all weathers. 


They are owned by the South- 
ampton Dock Company, were commenced in 1838, and opened 
for business in 1844. The estate of the company covers 208 
acres. There is a complete system of railways throughout the 
dock property, ten miles in length, extending to all the quays, 
and into and alongside each warehouse—and connected with 
the main line of the South-Western Railway—so that trucks 
pass direct between the docks and every railway system of the 
kingdom. 

On the 26th inst. the new floating basin or open dock, 
which has been in construction for some years, will be 
opened. It is hoped that the Queen will honour the cere- 
mony by her presence. 

The engraving which will be found on page 70 gives an 
excellent idea of the general arrangement of the Southampton 
Docks. 

The new deep-water dock, containing an area of 18 acres, 
is that shown farthest from the town. It is of an irregular 
diamond shape, the north-east and north-west wharves 
being each 850ft. long. The south-west wharf is also 850ft. 
The south-east wharf is 50ft. shorter. The entrance, almost 
due south-south-east, is 175ft. wide, the entrance walls at 
each side being 200ft. long. At low water of spring tides 
there is 26ft. of water all over the dock, so that the largest 
vessels can be accommodated. The splendid new Royal 
Mail Company’s steamer, the Clyde, has already been berthed 
in the dock. Mr. Alfred Giles, M. Inst. C.E., M.P., is the 
engineer; Messrs. S. Pearson and Son were the contractors. 
Cement concrete has been largely used in its construction. 
The cargo sheds on the western side are almost complete. 
The others will be constructed as the need for them arises. 

The docks previously existing at Southampton, and also 
shown in our engraving, consist of a close dock, rectangular, 
nearly square, containing an area of ten acres, and with a 
water depth of 28ft. Between it and river Itchen is an open 
dock of 16 acres, with an average depth of 18ft. at low-water 
springs, the average rise of the tide being 13ft. Opening out 
of it to the south are three parallel dry docks. That lying to 
the west is 500ft. long on the blocks, and 21ft. deep; the 
entrance is 66ft. wide. Next comes a small dock 251ft. 
on the blocks, with an entrance of 51ft. The third dock has 
80ft. gates, is 500ft. long on the blocks, and is 23ft. deep. 
Parallel to the Itchen lies a fourth dry dock, which can be 
entered from the south direct from the river. This has 56ft. 
gates, and is 450ft. long. The dock company still possesses 
a large area of land, which can be utilised when necessary 
for the construction of an open basin. 

It is a curious fact that there are double tides at this port. 
In addition to the usual high water, there is a second Nigh 
water about two hours after the first. This peculiarity— 
found in no other port—is accounted for thus: The Isle of 
Wight being situated across the entrance to Southampton 
water, a portion of the great tidal wave, in its progress up the 
Channel, becomes separated from the main body, and, flowing 
up the Needles passage into the Solent, reaches Southampton, 
and causes the first tide about the same time that the main 
body arrives at Dunnose Point. This tide beginning to ebb, 
is stopped and driven back again by the main stream from 
Spithead, and hence the second tide, about two hours later, 
and 6in. higher than the first tide. Low water is about three 





and a-half hours after the second flood tide. To ships using 
the port this is obviously of great advantage, the water 
remaining nearly stationary for two hours, allowing vessels to 
come out of the graving docks without risk, and others to 
enter without losing a tide. 

The fullest facilities exist for coaling steamers, both from 
rail or collier. Railway wagons run from South Wales and 
other collieries direct to ships’ side. The railway distance 
from Aberdare, vid the Severn Tunnel, is 129 miles. 

The most complete and approved accommodation and 
appliances are provided for carrying on the foreign animals 
trade, under the Privy Council orders, with every facility for 
landing at all states of the tide, lairage, feeding, cleansing, 
inspection, slaughter, sale, and dispatch of cattle by railway 
direct to the metropolitan markets and other places. The 
Lords of her Majesty’s Privy Council have defined a foreign 
animals wharf at the docks, where animals can be slaughtered, 
This wharf is isolated within a strong close fence. Lines of 
railway run on to the wharf, and to the abattoirs and cooling. 
houses. The Lords of the Privy Council have also defined a 
foreign animals quarantine station. Animals landed there 
must be intended for the purposes of exhibition, or for other 
exceptional ses. ‘lhe Lords of the Council have 
further defined at the Southampton Docks a foreign animals 
reshipment station; animals landed thereat must be in- 
tended for reshipment to a foreign country. Southampton 
is the only port which provides for the quarantine of foreign 
animals. 

The approaches to the harbour, and the harbour itself, are 
very well buoyed upon the uniform system, and lighted 
by the Commissioners, who are now carrying out important 
dredging operations for the improvement of the harbour. 
There is a time signal on the South Castle, the situation 
of which is latitude 50° 53’ 39’ N.; longitude 1° 24’ 5” W, 
The signal is a ball dropped by electricity from Greenwich, 
and is made once daily, with the exception of Sundays and 
holidays. The ball is hoisted about five minutes before 
signal, and dropped at 1h. Greenwich mean time. 

The following tables will give an idea of the magnitude of 
the trade carried on at Southampton. Table A shows the 
trade of the docks, while table B shows the trade of the port 
as a whole. 


TABLE A.—Trade of Docks. Tonnage of Shipping (imeards), 


Ships. Net. Gross. 
1854 425,111 
1859 451,007 .. .. — 
18t4 _ 526,851 .. .. - 
1869 746,521 - 
Is74 1,121,716 1,860,135 
1875 1,145,582 1,818,508 
1876 1,195,178 1,554,405 
1si7 1,290,575 2,034,828 
1878 1,357,383 2,144,915 
1879 1,289,879 2,070,209 
1880 1,337,205 2,124,500 
1881 1,329,066 2,132,882 
1882 1,285,639 2,045,078 
1883 1,349,230 2,152,402 
18384 1,186,466 1,972,604 
1885 1,211,995 2,082,736 
1886 1,108,806 1,876,900 
18387 1,002,172 1,885,973 
1888 1,150,466 1,900,090 
1889 1,227,040 2,222,783 





TABLE B,—J’ort of Southampton. Tonnage (Net Register) of 


Vessels as given by Customs Returns. 






Inwards. Outwards, 
1875 .. 1,696,246 1,697,935 
IssO 2,017,118 2,012,382 
Iss] .. 2,080,874 2,088,066 
1882 .. 2,028,001 2,029, 142 
1883 .. 2,206, 567 2,219,855 
1884 .. 2,144,882 2,135,355 
1885 .. 2,177,864 
1886 .. q 2 
1887 .. 
a -* eye 
1889 . 2,586,525 2,500,351 


We are indebted to the courtesy of Mr. Giles, the engineer, 
and Mr. Hedger, the superintendent of the docks since 1854, 
and secretary as well for the last ten years, for the preceding 
information. A careful persona! inspection which we have 
made of the new basin enables us to say that it is a very fine 
piece of work, reflecting much credit on all concerned. As 
to the details of its construction, and the difficulties 
encountered, which heavily taxed the skill of the engineer, 
we shall probably have more to say at another time. 








New STEAM FIRE-ENGINE FOR THE Hacue.—On Saturday last, 
19th inst., a new steam fire-engine was tried in Gravenhage in the 
presence of the Mayor, Messrs. Lisman, Wittert, and other 
authorities, This machine has been built to the order of the Town 
Council by Messrs. Merryweather and Sons, of London, and is of 
their ‘‘ Greenwich” type. Though the weather was bad a large 
concourse of spectators was present, and the trials were thoroughly 
satisfactory, steam being raised to 100 lb. within eight minutes, 
and 1, 2, 4, and 6 jets successively thrown to distances varying from 
200ft. to 300ft. ‘The hose was taken up the roof of the Willer 
Church and a 12 jet thrown to a height of 150ft. above it. Mr. J. 
Compton Merryweather personally conducted the trial, this being 
the second “Greenwich” steamer which his firm has supplied to 
the Hague, the present one being capable of delivering 750 gallons 
per minute. 


SocieTY or ENGINEERS.—An interesting visit was made by the 
Society of Engineers to the Royal Arsenal, Woolwich, on Friday, 
the 18th inst. The steamboat Kaiser was specially engaged to 
convey the party, who were kindly permitted to land at the T pier. 
The most noticeable operations carried on at the Arsenal are the 
squirting of rod ial, manufacture of small-arm bullets and 
cartridge cases, moulding and casting of projectiles in the 
Laboratory Department ; dovetailing and tenoning, wheel-making, 
stamped forging by hammer and hydraulic press, and general 
engineering work in turning, planing, and slotting in the Carriage 
Department. In the Gun Factory the casting of steel ingots, 
forging parts of heavy guns by the 40-ton steam hammer, turning, 
boring, and rifling guns of various sizes, trepanning ingots and 
forgings, tempering steel tubes, and shrinking hoops on guns. 
Owing to the courtesy of the officials the visit was most instructive, 
and the members spent the whole day in examining the machinery 
and operations of the various departments. Among those present 
were Mr. Henry Adams, president; Mr. W. Newby Colam and 
Mr. William A. Valon, vice-presidents; Mr. Jabez Church, 
Professor Henry Robinson, and Mr. A. TT. Walmisley, past 
presidents; Mr. J. H. Cunningham and Mr. William Schinheyder, 
members of Council; Mr. G. A. Pryce Cuxson, secretary; and 
Messrs. H. W. Andrews, R. L. Andrews,JW. Benbow, F. Brickwell, 
W. F. Broadberry, W. T. W. Castell, F. H. Cheesewright, J. 
Chuter, W. D. Curzon, G. H. Dymoke, J. Elford, B, P. Ellis, 
W. R. Green, I. Guyatt, F. Hlovenden, P. M. Justice, J. 
Manwaring, M. Mildred, Henry O'Connor, F. W. Quick, 5. 
Rhodes, jun., W. I. Sugg, J. 8. Tamburini, E. H, Toulmin, J. 
Waddington, and Henry Young. 











jury 25, 1890. 


THE ENGINEER. 65 








BUTLERS PETROLEUM MOTOR. 


Fig. 2 
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BUTLER’S DOMESTIC PETROLEUM MOTOR. 





Tue small petroleum motor illustrated by the accompany- 
ing engravings is designed for the many applications which 
modern requirements offer for a small easily-started motor. 
The size illustrated is about one-sixth horse power; sufficient 


for most of those requirements which, although below the | 


power of one man, will perform continuously that which is 
too fatiguing for hand or foot work. It has been made under 
the patent of Mr. Edward Butler, in the works of Mr. F. b. 
Shuttleworth at Erith, where a much larger size of engine is 
being made for launch work, and a different form for driving 
a tricycle. The little engine is very readily and easily started, 
and the electric ignition seems to introduce no difficulty. 

In our engravings, Fig. 1, p. 66, is a perspective view, showing 
the engine in front of the small tank containing water for the 
jacket. In the front are seen the pitch-chain wheel, which 
is fixed to the end of the nearly cylindrical valve, by means 
of which the charge of petroleum vapour and air is admitted. 
The small handle, which controls a throttle valve for starting 
and stopping, are also seen in this view. In Fig. 3, W is a 
petroleum well—shown to a larger scale in Fig. 4—having 
the float valve w connected by a jin. pipe to a half-gallon 
supply can, which holds oil for a day’s run. 
an atomiser A—shown in section in Fig. 4—into which oil is 
induced to flow up the pipe a® by the flow of air drawn 
through a nozzle arrangement by the motor piston. The 
indexed valve a! regulates the oil feed. The mixture of 
air and oil spray formed in this atomiser is volatilised in the 
chamber B—see Figs. 2 and 3; it is then distributed to the 
cylinder by the rotative valve V, which is provided with a 
pair of inlet and exhaust ports D D and F F. The ports 
D D communicate by ports and passage C to the chamber B, 
and the exhaust ports F F by G with the exhaust pipe. 
Communication of these ports with the cylinder is by the 
ports E E in the seating M and cover L. The piston works 
in the four-stroke compression cycle, and the valve rotates 
once for every two complete revolutions; it is kept up to its 
seat by a spring at S. The speed is controlled by a throttle 
valve T connected to the hand lever, seen in the perspective 
view. The ignition is effected by the passage of an electric 
current across terminals carried by the insulator I, which is 
induced in a coil placed in connection with a small special 
bichromate battery at the right periods, by means of contact 
plates on the commutator J , at the back of the valve-chain 
Wheel K. When not using the motor for more than an hour 
at a time an ordinary bell battery is said to supply sufficient 
current. Over-heating of the valve and cylinder is prevented 
by water circulation through the P! to the jacket R', thence 
to the jacket R®, whence it returns by pipe P? to the tank 
—about five gallons. The cylinder an body are in one 
casting. The piston being connected by the two short rods 
and arm to the crank—}fin. radius—allows a somewhat 
quicker outstroke than return, besides rendering the motor 
very compact. The size of the cylinder is 2in. by 3{in. stroke, 
and the revolutions are variable from 250 to’as much as 800 
per minute. The total height of the motor is 164in.; width 
of base, Tin, by 12in. over the lugs; and the weight, without 
water tank, 110 Ib. 





THE NEW BATTERSEA BRIDGE. 


=~ new bridge connecting Battersea with Chelsea, which 
as een constructed from the designs of Sir Joseph Bazalgette, 
*', Aust. C.E., was opened on Monday last, in the pfesonce of 








Over the well is | 
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Fig. 3 





Bahu Stoain.Cruy. 


a large assemblage of spectators, by the Earl of Rosebery, as | 
| Chairman of the County Council. The memorial stone of | 
the bridge was laid by the Duke of Clarence and Avon- 
dale in 1887. The old bridge, which is thus replaced, was | 
| a timber structure, erected under the powers of an Act of 
Parliament in 1766 as a substitute for an old ferry which had 
become dangerous. The Metropolitan Board of Works in | 
| 1881 obtained powers to erect the present structure, and | 
five years later they entered into a contract with Messrs. 


34 ewt. before fracture, and bars lin. diameter standing as 
much as fourteen tons tensile strain. The whole of these 
girders were tooled on their abutting faces, and drilled for 
their bolt holes at one setting by special machinery designed 
here for the purpose, a clearance of in. only being allowed 
in the bolt holes. 

Very ingenious machines were likewise designed and con- 
structed for the drilling of the holes in the stiffeners to attach 
the wrought iron bracings. Three tools driven by endless 
| Williams, Son, and Wallington, of Shepherd’s Bush, for its | chains, each drilling six holes, worked simultaneously, so 
| construction at a cost of £143,000. In Ture Enaryeer, | that some 5460 l1}in. holes were thus drilled quickly 
| vol. lxii., we published numerous engravings of the bridge then | through 1}in. metal. A multiple drilling machine—Wilson 
| about to be commenced. From those engravings we now | and Robins’ patent—on the same principle, is now 
| select for the convenience of our readers sufficient to show all | working on an overhead railway contract, Liverpool, which 
the main features of the bridge, the number in which these | drills 200 holes in ten minutes. Upon the facias of the 
| originally appeared being out of print. During construction | bridge are large apertures, in which very fine ornamental 
| pedestrian traffic has been carried on by means of a tempo- | spandrils and shields are inserted. Underneath the facia is 
| aay footbridge. The new bridge has been erected near the | fixed an ornamental coving or cantilever arrangement, a 
| site of the old one, and is in a direct line between Beaufort- | composite structure of pressed steel and wroughtiron. This, 
| street, Chelsea, and Bridge-road, Battersea. It spans the | from Sir Joseph Bazalgette’s design, is, we believe, unique, 
river in five segmental arches, which consist of cast iron ribs | Battersea being the only bridge so ornamented. At the top 
| resting on piers of granite. As will be seen from our engrav- | of the facia is a massive and imposing cornice, which forms 
| ings, the centre arch has a span of 163ft. with a rise of | an elegant parapet, of a Moorish-Arabesque design. This 

18ft., and a headway above Trinity high water mark of 20ft.; | parapet consists of a series of ornamental panels, clustered 
| the abutment arches have a span of 113ft. 6in., with a rise | columns, and massive handrails, the whole constructed of 
| of 8ft. Gin., and a headway above high water of 10ft. Gin.; | cast iron, so tooled that scarcely a joint can be perceived, 
land the intermediate arches have a span of 140ft., with a | thus having a very pleasing effect. The iron and steel work 
| rise of 23ft. 1jin., with a headway above high water of | used in the structure—upwards of 3000 tons—was carried out 
15ft. 1sin. The width of the bridge between the parapets is | by the Phenix Foundry Company, Derby, under the super- 
| just 40ft., divided into a carriage way of 24ft., and two foot- | vision of the County Council engineers. 
| It is unnecessary here to enter into further descriptive 


| ways each of 8ft. in width. The carriage way is supported 

by seven cast iron ribs, but, as will be seen from the sections | detail; much may be gathered by inspection of the engravings 
given in the two-page supplement now published, the greater | we publish. Engravings showing the constructive details of 
almost every part of the bridge, and an abstract of the speci- 


portion of the footway iscarried by cantilevers, covered below by 
an ornamental cast iron covering. These give a novel character | fication, will be found in THE ENGINEER, vol. lxii., pp. 64, 65, 
and 70, in the year 1886. 


to the architectural features of the bridge. The parapet is an 
open one of cast iron. Owing chiefly to the headway of the | __In the course of his remarks Lord Rosebery said: ‘‘ Look- 
arches above high water mark being so much greater than the | ing back to former times, I find that this ferry was first hired 
headway under the old bridge, the road over the new bridge | out by James I., and that in the year 1766 an Act was passed, 
is at a higher level than that of the old structure, and the land | of which the preamble states ‘that the ferry was dangerous, 
approaches had to be raised in consequence. The direct | inconvenient, and almost impassable.’ Under these circum- 
approach on the Chelsea side is raised for a short length, and | stances a wooden bridge was put up which lasted 130 years, 
the side approaches from the Chelsea Embankment and | and the origin of that bridge is of some interest for London 
at the present moment, because it was not paid for out of the 


Cheyne-walk are also raised. The gradient of these ap- | 

proaches is 1 in 30, and the gradient over the bridge varies | rates, but it was paid for by fifteen riparian proprietors put- 
from 1 in 30 to 1 in 313. On the Battersea side the gradient | ting their hands in their pockets and paying for the whole 
of the raised approach in the line of Battersea Bridge-road is | bridge. That is a most gratifying precedent. Well, a few 


1 in 30 also. | years ago that wooden and historical bridge had got into such 





The ironwork of the bridge has been constructed and | & condition that it was reported that if a barge came into 
erected by the Phenix Foundry Company, Derby, and the | collision with it, the danger would be, not to the barge, but 
granite for the piers and abutments has all been supplied by | to the bridge. Now we arrive at the present structure. Long 
the Kit Hill Granite Company, Gunnislake. We understand | may it last.” 
that every stone has gone into its place without any altera- | The new bridge, to a certain part of the credit for which 
tion, and that, by tests made by Mr. Kirkaldy in 1880, its com- | the London County Council has accidentally stepped in, is 
pressive resistance proved to be 853 tons per square foot, or | one which does credit to its designer, and is an ornament to 
13,260 1b. per square inch, and that further tests in 1888 gave | the river. 

15,450 1b. per square inch, or 993 tons per square foot. 

The arches of the bridge consist of 175 cast iron girders, cover- | 
ing respectively, as shown in the engravings, two shore spans | 
of 113ft. Gin., two intermediate spans of 140ft., and a centre | ALEXANDER PARKES, 
span of 163ft. The segmental girders weigh from eight to ao 
ten tons each, and the whole of these were cast by the | On the 29th of June, 1890, Mr. Alexander Parkes, of Rosen- 
Phenix Foundry Co. without a single mishap. The metal | dale-road, West Dulwich, died, we are sorry to say. He was 
| from which they were made, procured from the Stanton a most prolific inventor. Born in Birmingham in 1813, 
| Furnaces, Derbyshire, was of extraordinary strength ; bars, | the son of Mr. James Mears Parkes, a brass-lock manu- 
2in. by lin. by 8ft. Gin., standing a transverse strain of facturcr, he was apprenticed in the year 1827 to Messrs. 
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Samuel Messenger and Son, art metal workers, of Birming- 
ham, as a modeller and designer; and here, being allowed the 
run of the establishment, his education as a practical | 
metallurgist may be said to have commenced. About the 
year 1840 he was engaged by Mr. G. R. Elkington—who, in | 
conjunction with his cousin, Mr. Henry Elkington, were then 
about to commence the electro-plating trade—to undertake the | 
management of the casting department of their business. | 
Here he became acquainted with Mr. John Wright, the dis- | 
coverer of the cyanide solution for electro-plating, and in 
connection with him he effected certain improvements 
in the deposition of metals. In 1841, being then in his 
twenty-seventh year, he took out his first patent for electro- 
deposition of metals; introducing, amongst other things, 
fusible metal and elastic moulds. This was followed up in 
1843 by a patent for a new solvent, bisulphide of carbon, for | 
india-rubber, gutta-percha, gums, resins, and phosphorus, and 
by introducing any natural object—as a flower—into a solu- | 
tion of the latter a film of phosphorus, a reducing agent, was | 
left on the surface by the evaporation of the solvent, and by 
this means he was able to obtain a deposit of silver, gold, or 
other metal by electro-deposition on the prepared surface. A 
basket of roses and other flowers were electro-deposited in 
this way for presentation to the Queen; and, on the occasion 
of the Prince Consort’s visit to Messrs. Elkington’s establish- | 
ment, a spider’s web was electro-deposited by Mr. Parkes, to | 
be presented to his Royal Highness. 

In the year 1844 he secured a patent for a substitute for | 
silver for coinage, &c., by combining nickel silver and copper | 
with or without zinc. He now obtained a patent, in 1845, 
for brassing iron articles by a fusion process similar to 
galvanising, for which he had to discover special fluxes. He 
next directed his attention to the discovery of a means of 
vulcanising india-rubber by a liquid process, instead of by 
heating with sulphur, and this he succeeded in effecting by 
means of a solution of bisulphide of carbon in which a 
small percentage of chloride of sulphur had been dissolved, 
and a patent for this discovery was taken in 1846. This 
process was carried on for a time by Messrs. Elkington and 
Mason, Birmingham, but the patent was eventually disposed 
of to the well-known firm of Charles Macintosh and Co., of 
Manchester. It is now universally used and known as the 
cold-curing process of vulcanisation. 

In 1847 and early in 1848 he patented certain improve- 
ments in smelting metals by the use of blasts of air or other 
gaseous matter, succeeded in November of the same year by 
a patent, in the joint names of Alexander and his brother 
Henry Parkes, for still further improvements of the blast 
process, and for the first application of phosphorus in alloys 
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of metals of an endless variety, and amongst which phosphor 
bronze was included. 
Early in the year 1849, whilst still connected with Messrs. 


| Mason and Elkington, he proceeded to Burry Port, South 


Wales, where, unaided by any architect, he erected extensive 
copper works, including a stack 280ft. high, the bricks for 
which he prepared from the shale of the coal measures of the 
colliery belonging to the company. In March of that year 
he obtained a patent for alloys of manganese with copper 


| and a great variety of other metals, both for white metals 


and manganese bronze, and also for the use of phosphorus in 
copper refining. 

In the year 1850 he secured a patent for a self-acting 
calcining furnace, and also a method of extracting silver 
from metallic lead by means of zinc, in future to be called 
‘“‘ Parkes’ zine desilverising process,’ now extensively used all 
Various improvements in this process were 
made by him from time to time. From this date all his 
leisure moments were devoted to discover a substitute for 
ivory, pearl, amber, india-rubber, gutta-percha, &c., and on 
October 22nd, 1855, he obtained a patent-—No. 2359—for using 
compounds of nitro-cellulose, with camphor, gums, resin, oils, 
and solvents, by which he obtained a valuable substitute for 
the substances referred to. This material was afterwards 
called ‘“ Parkesine,”’ but more recently the name has been 
changed to celluloid or xylonite. In 1856 he applied the 
same material in its colourless transparent condition for films 
to be used in photography, also as a waterproofing to textile 
fabrics, paper, metal, and other substances. Now followed a 
patent in 1857 for separating the tin or zinc from scrap metals 
by means of strong sulphuric acid, or persalts of iron; other 
important patents were taken in December, 1857-8 in con- 
junction with Henry Parkes for improvements in phos- 
phorised sheathing metal, rods, wire nails, and tubes, by 
using a much less proportion of phosphorus or manganese 
in the alloy; and in May, 1858, he patented a method of 
making tubes and cylinders from dises of metal by means of 
a drawing through process by powerful steam or other pressure, 
which was further improved upon in 1859 by bevelling the 
edges of the dises of metal before submitted to the drawing 
through operation. 

A variety of patents were obtained in 1861 for electric 
telegraph conductors, fire-boxes for locomotives, sheathing 
metals for ships, and for rods, burs, bolts, rivets, nails, and 
sheets. In 1862 he was busy preparing to exhibit his new 
material as a substitute for india-rubber, gutta-percha, ivory, 
pearl, and amber, and at the International Exhibition in Lon- 
don that year a great variety of beautiful exhibits were shown 
toillustrate its application as knife handles, combs, brushes, 
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card cases, cameos, inlaid works, and numerous others. He 


was awarded a silver medal for the invention. 

At a meeting of the British Association, Birmingham, 
in September, 1865, he exhibited the new material 
‘“Parkesine”’ in its various forms—solid, plastic, liquid—with 
a great variety of specimens in illustration of its wonderful 
capabilities, which excited a great sensation, and, on the 
8th of September, Dr. Owen Rowland read a paper to 
the meeting on ‘“ Parkesine, and its Application as an 
Insulator in Telegraphy;” and on the 20th December 
the inventor read a paper on “ Parkesine,” before the 
Society of Arts. About this period, a company was formed 
at Hackney Wick, London, called the Parkesine Company, 
for manufacturing the material, and, whilst engaged here 
in 1866-7, numerous patents for applications were secured 
by him, as for kamptulicon, brushes, coating tubes, 
ornamenting paper, woven fabrics for bookbinding, and 
another for improvements in manufacturing the material 
by the use of machinery, and he secured, by a patent in 1868, 
its application to the manufacture of billiard balls, varnishes, 
lacquers, and other uses. It was exhibited at the French 
Universal Exhibition, 1867, where the name of Parkesine 
was first suggested for it, and a silver medal was awarded 
him for the discovery. 

His attention was now again turned to metallurgy, 
principally for improvements in steel making, in which Sir 
Josiah Mason took great interest, and a number of patents 
were taken in the years 1870 and 1871 for all kinds of 
combinations with nickel, copper, and other metals and 
alloys ; also for combinations of manganese with iron or steel 
as a substitute for spiegeleisen, or ferro-manganese. In the 
year 1873-4 all his energies were given to the production of 
manganese alloys, to form a white metal as a substitute for 
ordinary German silver; the high price of nickel at that date 
almost precluding its use. Many patents were taken, and 
a works erected at Saltley, Birmingham, by the Birmingham 
German Silver Company for manufacturing the metal, and 
ulso for rolling it into sheets, and whilst at these works, in 
1875, he also brought out an economical smokeless, regenera- 
tive furnace, which was exhibited to the public and was very 
well received. 

The nickel mines of New Caledonia had now been dis- 
covered, and a method was wanted for treatment of the ore 
Pimelite, a silicate of magnesia and nickel, and early in 
1876 he took out his first patent for smelting it, commencing 
his operations at Saltley, but afterwards removing to Birches 
Green, Erdington, where he erected a works for this special 
purpose. In this undertaking he was at first associated with 
Mr. William Hayes, of Runcorn; but some time afterwards, 
by a mutual arrangement, Sir Josiah Mason took the position 
of that gentleman, and in May, 1876, a patent was taken in 
the joint names of Alexander Parkes and Sir Josiah Mason 
for a further improvement in smelting the ores of nickel, 
followed again in March, 1877, by one in the name of Henry 
Parkes, in connection with the firm, for the same object. A 
misunderstanding now occurred between Sir Josiah Mason 
and Alexander Parkes, and they separated by mutual 
consent. 

We now find him busied once more in improving 
the manufacture of ‘ Parkesine, or celluloid compounds,” 
in which he was associated with his brother Henry 
Parkes, in whose name two patents were obtained in 1879, 
one being for the solid material, the other for varnishes or 
lacquers. These patents were afterwards disposed of to the 
London Celluloid Company, in which Messrs. Parkes had 
a large interest, and Alexander Parkes erected a works for its 
manufacture at Crayford, in Kent. 

From 1882 to 1884 he was engaged in producing a cheap 
substitute for india-rubber and gutta-percha, and secured 
patents for the inventions, which were afterwards disposed 
of to the Compound Rubber Company. His mind was 
still as active as ever. Towards the end of the year 1884 
he obtained no less than three patents for improvements in 
varnish manufacture, and compounds for protecting metallic 
surfaces as to sheathing of ships, &c. In 1885 he was once 
more giving all his mind to his favourite pursuit—metallurgy, 
this time to discover a better and stronger metal for 
cartridges and other similar articles, and succeeded in doing 
this by the use of decarbonised iron or steel, combined with 
a certain proportion of nickel, and secured a patent for the 
discovery May 28th, 1885. This new alloy worked with the 
same facility the same machinery and number of operations 
as ordinary cartridge metal, but was infinitely stronger. 

His attention having been drawn, when at the Colonial 
and Indian Exhibition, to the want of a more economical 
and expeditious method of smelting and extracting gold or 
silver, or both, from minerals containing them, on the 13th 
October, 1886, he secured a patent, No. 13,073, for a cheap 
smelting process, the chief feature of which was the use of 
soda and lime, combined with other cheap fluxing materials, 
in order to form a readily usable compound with the quartz 
and other earthy matters in such ores, and separate the 
precious metals therefrom either as sulphides or combined 
with lead. A public trial of this process took place at the 
works of the Parkes Gold and Silver Ores Smelting Company, 
at East Greenwich, on 22nd December, 1887, in the presence 
of a number of gentlemen connected with the mining indus- 
try, scientific men, and representatives of the press, by whom 
the method was considered to be a great success. Still 
engaged in endeavouring to improve upon the existing 
processes for extracting gold and silver from their ores, on 
10th December, 1887, he obtained—what proved to be his 
last—a patent for a wet method of abstraction by means of 
bromine, cyanide of potassium, and certain combinations of 
these, and this also has proved to be successful. 

On 8th March, 1888, he left London in the s.s. Kaikoura 
for Auckland, New Zealand, in order to put in operation his 
smelting process at the Champion silver mines, in the 
Thames district of the colony, and returned to England in 
the s.s. Oroya, reaching London 11th March, 1889. He died 
at his residence, Penrhyn Villa, Rosendale-road, West 
Dulwich, on Sunday, 29th June, 1890, in his 77th year. 








Kina’s COLLEGE ENGINEERING DEPARTMENT.—Mr, D. 8. Capper, 
Assoc. M. Inst. C.E., M.A., has been appointed to the Chair of 
Mechanical Engineering in King’s College. Mr. Capper was 
educated at the Royal High School of Edinburgh, and graduated 
M.A. in 1884 in the University of Edinburgh. After some months 
in the works of Messrs. Hawthorn and Co., Leith, and subsequent 
attendance of the junior and senior engineering courses at Univer- 
sity College, he entered as pupil in 1885 into the works of Messrs. 
Humphreys, Tennant, and Co., and on the completion of three 
years’ apprenticeship, became assistant to Mr. Robert Humphreys; 
a position he still occupies. He is in his twenty-seventh year. 
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STIFF PLASTIC 


BRICK-MAKING MACHINE. 


MESSRS, BRADLEY AND CRAVEN, WAKEFIELD, ENGINEELS, 





NEW “STIFF PLASTIC” BRICK-MAKING 
MACHINE. 


THE Roundwood Brick Works, Wakefield, are owned and 
worked by Mr. John Craven, sen., partner in the firm of 
Messrs. Bradley and Craven, engineers, of Westgate 
Common Foundry, in that city. The Westgate establish- 
ment, where the specialities have chiefly to do with 
machinery for brick and tile-making, clay and brick trenches, 
steam engines, rope-gearing pulleys, and endless chain 
hauling gear, has been in existence about half-a-century. 


wood Works, the principal object at that time being to 
thoroughly test and perfect all the machines they produced at 
Westgate. It is now one of the largest brick works in the 
country. It was here that the idea of the Stiff Plastic system 
of brick-making was wrought out, after much patient 
research and experiment. Everyone is familiar with the old- 
fashioned way of making bricks with a large percentage of 
moisture. This moisture had to be evaporated on drying 
floors before the bricks could be stacked into the kilns, and 
there was thus involved a large amount of hand labour, 
which besides tended to lower the quality of the production. 
Mr. Craven set himself to discover some thoroughly 
mechanical method of manufacture, the first difficulty to be 
overcome being to get rid of the process of drying the bricks 
in sheds. This object was ultimately attained, and it was 
then predicted by makers under the old system that the 
bricks would not bear their own weight in setting twenty- 
four courses high in the kiln, but after a few chambers had 
been steamed down, this difficulty was also surmounted. 
The Stiff Plastic brick weighs 11 1b. in the green state and 
101b. when burnt; a brick of the old type weighs only 81b. It 
is evident, therefore, that bricks made under Mr. Craven’s 
system are eminently suitable for substantial and heavy 
work, and particularly adapted as best facing bricks. They 
are now largely used for railway construction, and for large 
houses, great numbers being sent into Lancashire for 
this purpose. The clay used is a shale, a portion of it being 
hard—literally stone—and more or less sandy. It is hauled 
up from the pit, 180 yards away, by an endless chain hauling 
gear, being conveyed in small trucks to the landing stage in 
the machine house. Here the trucks are placed on a 
‘ tippler,” which empties the contents into a 9ft. perforated 
clay-grinding mill, and is there brought down to a powder. The 
elevators of the grinding mill lift the finely powdered clay on to 
&n upper floor of the machine house, and it is then conducted 
by spouts into the mixers of the brick machines, through which 
it passes. Within a few minutes after the shale is dug out of 


| rotary table receives its charge. 
Twenty-seven years ago, Mr. Craven acquired the Round- | 








the pit the clay has become a powder, and latterly a finished 
brick set in the kiln with only once handling. The visitor is 
struck by the small number of hands employed at these | 


works. This is accounted for by the fact that Mr. Craven 


has succeeded in his aim, which was to perfect a system of | 


mechanical brick-making, which has almost entirely super- 
seded hand-labour. 

The process is most interesting to watch. After the clay is 
thoroughly mixed it is propelled into the pug mill, from 
whence, one at a time, one of the moulds in the circular 
The table remains mo- 
mentarily stationary while a mould is directly under the 
operation of the pug mill. A pugged brick is during 
that time lifted out of the table mould and pre- 
sented to the press by self-acting gear, this delivery 
motion to the press feeding forward a finished brick, 
which has been already automatically lifted into a suitable 
position for being acted upon by it. The chief improvement 
in the new machine, which we illustrate, is the turning-over 
apparatus. This consists of a rotary cage, having two holes 
or receptacles in it, sufficient to admit of two bricks being 
placed therein, and is fixed between the rotating moulding 
table of the brick machine and the finishing press of the 
machine. The moulded bricks, on being ejected from the 
table, are brought forward by the “ pusher-off gear ’’ into this 
cage, which receives its motion by gearing on its periphery 
in association with accurately-timed gear under the rotating 
table. The instant the bricks are received by the cage, it 
makes half a rotation, turning the bricks upside down. 
This accomplished, the next pair of bricks entering the 
cage take the place of the pair just turned over, and 
the latter are pushed into the press. The object of this 
turning over is to secure that both sides shall be pressed 
alike, and the effect is to attain that uniformity of pressure 
which is largely the secret of getting a thoroughly trustworthy 
brick. Mr. Craven has patented this turning-over apparatus, 
with the other improvements which working with the older 
machines has suggested. This machine weighs over twenty- 
one tons. The shaping and construction of the special knives 
employed required the most careful consideration and experi- 
ments. Every improvement has added to the simplicity of 
the machine, while the design is simpler, there is less gearing 
required, and readier access is afforded in case of repairs. An 
output can be obtained of 18,000 to 20,000 plastic pressed 
bricks per day of ten hours, and they are ready for immediate 
removal into the kiln. 

We saw several-machines at work. One No. 3 brickmould- 
ing and pressing machine had been at work for upwards of 
twenty-fiveyears, It was delivering the bricksinto small trucks, 


where they were piled on each other in courses as they came 
from the finishing press, and ran off to the kiln. Another No. 1 
brickmaking and pressing machine was producing the best class 
of pressed facing bricks, and two steam power brick presses 
were engaged on best facing and ornamental bricks, the latter 
intended for expensive houses. The circular kiln, which 
occupies a commanding position in the works, is the well- 
known Hoffmann kiln, and was the first of the kind built in 
England. This kiln, which is continuous in action, has 
never had its fires out for nearly a quarter of a century, and 
| is now reported to be in a good state of repair. Mr. Craven 
| and two other gentlemen were associated with Mr. Hoffmann 
| in the patent for the kiln, which may be summarised as on the 
| principle of gradually heating up and gradually cooling 
down. It is the intention of Mr. Craven to erect an addi- 
| tional kiln of the Hoffmann type, which will enable him to 
| meet the increasing demand for his production. He will 
| then have capacity for burning 450,000 bricks at a time. 

Power for Griving the machinery is obtained from a Seller’s 
250-horse power engine. It is claimed for this engine that it 
is one of the most efficient compound engines made. 

















| 
| THE BRADFORD WATER-SUPPLY SCHEME. 


| In our issue of November 18th, 1887, we described the 
| object and nature of active negotiations which were then pro- 
| ceeding between the Corporations of Leeds and Bradford 
| respecting a scheme on the part of the latter body for im- 
proving and enlarging their water supply. Having worked 
out a plan for drawing a fresh supply from the river Burn, a 
tributary of the Ure, at Masham, the Bradford Corporation 
discovered that Leeds objected to that project on the ground 
that they had already established a sort of prescriptive first 
right to that source for their own purposes. Thereupon a 
series of amicable conferences todk place between the two 
Corporations, during which that of Leeds pointed out that 
whereas the proposed scheme would greatly prejudice them 
and necessitate their vigorous opposition, Bradford could find 
an equally good and practicable new source, to which Leeds 
would not raise any objection, in the watershed of the Nidd. 
This river had hitherto been regarded by Bradford as 
especially favoured by Leeds, but the Leeds Corporation 
offered to forego all claim to that source if Bradford would leave 
them the Burn; and they further offered to supply Bradford 
with such additional water as it required, and at merely cost 
price, during the period of further delay which their attitude 
and’proposition would involve in the promotion of a Bill in 
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Parliament. It is not necessary to repeat the questions at 
issue in this friendly contest; it is sufficient to say that the 
intended Bill was deferred, the controversy was deliberately 
carried on toa conclusion by virtue of which the Bradford 
Corporation adopted the Nidd alternative, and this session 
brought in a Bill to authorise their appropriation of that 
river for their much-needed fresh supply—the Leeds Corpora- 
tion retiring into the background. 

This measure came before a Select Committee of the House 
of Commons, of which Mr. Stansfeld was chairman, last week, 
and was decided upon, after a four days’ inquiry. Mr. Pope, 
Q.C., Mr. Littler, Q.C.,and Mr. Balfour Browne, Q.C., appeared 
for the promoters; Mr. Cripps, Q.C., represented the York 
Corporation; Mr. Pembroke Stevens, Q.C., and Mr. Moon the 
West Riding County Council; and Mr. A. L. Kershaw, the 
Local Board of Knaresborough, all of whom opposed on dis- 
tinct grounds. 

Mr. Balfour Browne, speaking for the Bill, quoted statistics 
showing the large and rapid growth of the population of 
Bradford, and the increased demand for water in late years, 
the consumption last year amounting to 1,706,444,000 gallons 
inside the borough, and to 510,000,000 outside. Briefly 
reviewing the history of this question since 1854, he men- 
tioned that one difficulty always existed in regard to the 
supply for this town, viz., there were three levels—the higher, 
the lower, and the intermediate service. Without pumping 
it had been found impossible to give a good supply, and in 
1888 the Corporation carried out a considerable rearrange- 
ment of the service by means of pumping engines, but again 
the demand increased. Altogether they had spent £2,250,000 
on the works, and they did not now come forward without 
having made most careful inquiries as to the best scheme. 
They had come to the conclusion that the water from the 
Wharfe, whence it had hitherto come, was injurious to the 
trade of Bradford, and they had then turned their attention 
to the Ure, which would have suited them very well. They 
found, however, that Leeds had regarded that river as their 
future supply, and, in order to avoid opposition from Leeds, 
the Bradford Corporation directed their attention elsewhere. 
They had a compensation reservoir at Grimwith, where 
water had accumulated for the purpose of giving compensa- 
tion to the stream of water taken from it, but they found 
that they could not take that, as it would interfere too much 
with the millowners, and with people on the stream who used 
the compensation water which it gave. Ultimately they 
turned to the Nidd, and after five years’ consideration and 
discussion they decided upon that as the best source. The 
learned counsel observed that there could be no question as 
to Bradford requiring additional water, for they needed fully 
13 million gallons a day, but could at present only obtain 
10} million gallons. 

Mr. Pembroke Stephens and other opposing counsel stated 
that they should not contest that point. 

Mr. Balfour-Browne further stated that the drainage area 
of the Nidd was 135,000 acres, and of that the promoters 
proposed to take 18,200 acres, and then they would give 
compensation on a very liberal scale. On an area of 9900 
acres they proposed to construct the Gowthwaite reservoir, 
which would be entirely for compensation purposes, the 
amount of water contained being 1,510,000,000 gallons. 
The estimated cost of the whole undertaking was £1,225,000, 
and the work would include a tunnel four miles in length, 
under the Wharfe and Nidd grounds. It was proposed to 
construct the Gowthwaite reservoir at once; but the others, 
at Angram, Haden Carr, and Woodall, would be only made 
as they were required. The last one might not be required 
for twenty years. Referring to the opposing petitions, Mr. 
Balfour-Browne said it would be impossible to give the 
constant supply desired by the West Riding County Council, 
as the flow of water was and must be intermittent. With 
respect to the millowners, he added that clauses had been 
arranged for their protection. 

Mr. A. R. Binnie, M. Inst. C.E., now chief engineer to the 
London County Council, but formerly engineer to the Brad- 
ford Corporation, stated in reply to Mr. Pope that he had 
devoted five years to the investigation of this scheme. The 
estimated population to be supplied was 438,000, and the 
present supply was about nineteen gallons a head per day, 
whereas thirteen or fourteen gallons a day were really needed. 
It was proposed to construct a conduit from the intended 
reservoirs to the works at Lower Barden, then to the Cheiker 
reservoir, and thence on to Bradford. The Gowthwaite 
reservoir was constructed to supply more compensation 
water than was usually provided in such cases. Knares- 
borough had power to take 200,000 gallons a day at present 
from the Nidd, but he did not believe they were actually 
taking more than 140,000 or 150,000 gallons a day, by means 
of a water-wheel which could not be worked during a flood. 
This scheme, by giving a flow in the dry season, would be of 
advantage to Knaresborough. The total drainage area at the 
mouth of the Wharfe, Mr. Binnie added, was 1,135,800 acres, 
and of that the promoters proposed to take only 18,200 acres, 
and in return to give 9900 acres as compensation. 

During the examination by the several opposing counsel, 
Mr. Binnie admitted that some of the Yorkshire rivers were 
polluted ; but he considered that the water proposed to be 
taken from the Nidd was undoubtedly the best. Even that, 
however, was only a portion of the purest water in those 
rivers. The control of the compensation water was in the 
hands of the millowners, who could send it down as they 
pleased. The Act of Parliament governing the Silsden 

teservoir required the promoters to send the water down 
continually ; but the millowners had arranged to alter that 
method, and to have it sent down as it was needed. At the 
same time, we held that from a sanitary point of view an inter- 
mittent flow would scour the river better than a continuous 
flow. Over 12,000 gallons a day could be sent down from the 
CGowthwaite Reservoir every day in the year continuously, 
but that was on the assumption that the works were 
properly constructed. Apart from the millowners’ point of 
view, he himself would prefer to have any stream under con- 
trol by means of reservoirs, which would enable him to 
regulate the flow. Referring to the question of representation, 
which was raised by the York petition, Mr. Binnie expressed 
the opinion that that city was sufficiently represented by the 
York New Water Company on the scheme, and he explained 
that the number of votes held by a millowner depended on 
the fall of water, and that the total number of votes was 171, 
of which 161 were held by the York Water Company. He 
regarded the words in the Bill, “maintain the works in a 
proper condition,” as implying that the reservoir should be 
cleansed. The works proposed would, in his view, have 
no injurious effect on the navigation of the river Ouse 
below Naburn, and he thought the abstraction of water 
from the river at York would be about 2 per cent., but 
that was a very difficult thing to estimate. With 
respect to the claims of Knaresborough, he believed that that 





town had no other right on the Nidd than as millowners and 
riparian owners, but he knew they had the right to take 
water for drinking purposes. The promotors did not intend 
to take the flood water in the conduit. Fifty or sixty 
streams would be intercepted by the conduit, and certain 
streams would, by means of leaping weirs, pass over it in 
order to prevent the bursting of the conduit by flood water. 
His objection to peat water was not on account of injury to 
health, but because of its unsuitability for the trade pur- 
poses of Bradford. Knaresborough was to have a seat 
on the Board on account of the ownership of two mills, 
and not by reason of taking water for drinking purposes. 
He believed the millowners were more particular, as a rule, 
about the quality of the water than those who used it for 
drinking purposes. The witness having said in re-examina- 
tion that it would be an obligation upon the Corporation to 
maintain the capacity of the compensation reservoir at 
1,510,000,000 gallons, which would involve cleaning it out, 
should there be a deposit in it reducing the capacity below 
that point. 

The Chairman stated that the Committee would require 
very little evidence as to the principle of the Bill, being 
satisfied already that a further supply of water for Bradford 
was really necessary. 

(To he continued.) 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE AUTOMATIC VACUUM BRAKE. 


Sin,—We are reluctant to enter into an unprofitable controversy 
with yourcorrespondent, Mr. Clement E. Stretton, who, instead of 
criticising our arguments and experiments, commences his letter 
by the uncourteous insinuation that we wished ‘ to explain away 
or hide a very great fault in the practical working of the automatic 
vacuum brake,” and does not bring forward a single argument to 
disprove any of the conclusions to which we have come. From the 
tone of Mr. Stretton’s letter it is evident that he has not carefully 
read our paper, and that he is unduly prejudiced against the 
vacuum brake. Such being the case, we do not for one moment 
suppose that anything we can say will convince him of his errors; 
but in the interests of truth we feel bound to protest against the 
collection of misstatements and irrelevant assertions which he has 
strung together in the form of an attack upon our paper. 

In the first place, our object in writing the paper was clearly 
stated in our first article, which Mr. Stretton has quite evidently 
never read, and it was to prove “that it is impossible for atmo- 
spheric moisture to be deposited and accumulated in the” auto- 
matic vacuum ‘‘ brake pipes under any circumstances whatever” 
(p. 510). As regards Mr. Stretton’s suggestion of an ulterior 
motive on our part, we ought perhaps to treat such a suggestion 
with the contempt it deserves ; but we will say that, considering the 
importance of the subject from a public point of view, we thought it 
right that the results of the very careful investigation we have made 
into the atmospheric vapour condensation hypothesis should be 
published. Curious as it may seem to Mr. Stretton, we found the 
scientific principles involved in this question of sufficient interest 
to lead us to spend a considerable interval of time in experi- 
mentally verifying our thecretical deductions; and if there is any 
flaw in our reasoning, or any error in our conclusions, we are ready 
to discuss the point, and to admit an error if we have made one. 
Our contention is perfectly clear and definite, and may be stated 
in a sentence: Granted that ice has been found in the brake 
apparatus, whence has it come! The majority of writers say it 
is condensed atmospheric moisture. Mr. Stretton prefers to call 
it “damp.” We say this statement is erroneous, that atmospheric 
vapour cannot condense and accumulate in the vacuum brake 
apparatus, and that the water or ice which has been found must 
have come from other sources. All Mr. Stretton’s statistics of the 
number of cases where water or ice has been found in the brake 
pipes are therefore entirely irrelevant to the question at issue. If 
such irrelevant matter is to be imported into the discussion, we 
should like Mr. Stretton to furnish us with a list from the Board 
of Trade Returns, showing how many times ice has interfered with 
the working of air-pressure brakes, in which the whole of the 
atmospheric moisture really is condensed, and only partially 
re-evaporated, and what brakes have failed to act when required 
through being fitted with dangerous cocks on the main train pipes 
which have been turned off when they ought to have been turned 
on. These facts would all be interesting, but they would have 
nothing whatever to do with the question at issue. 

Your correspondent says we ‘“‘have stated that the automatic 
vacuum is a ‘dry brake,’ and that when it freezes it is due to 
‘carelessness.’”” On this he foundsa charge of unfairness to engine 
drivers. Further on he says: ‘‘ These gentlemen tell us that if 
any water gains access to the apparatus, it can only be leakage 
from the ejector,” and by pinning us down to ‘ leakage only,” 
tries to find a flaw in our statements, though he has already quoted 
‘* carelessness” as another of our suggested explanations of the 
presence of water. What we actually did state was that the auto- 
matic vacuum brake is ‘‘ essentially a ‘dry brake,’” i.e., that the 
principle upon which it depends, viz., rarefaction of atmospheric air, 
is a process in which even saturated air is dried, consequently none 
of its moisture can be deposited in the pipes. We then went on to 
say, ‘‘and any water which gains access to the interior can only be 
condensed steam which has leaked from the ejectors used to create 
the vacuum ; or it has been introduced from carelessness or malice.” This 
tricky style of controversy, in which passages are separated from 
their context and garbled to suit the purpose of the writer, is not 
only unworthy, but it is grossly unfair. Yet this is the method 
adopted by the gentleman who tells us that “‘engine drivers 
naturally consider the remarks contained in” our “article as 
extremely unfair to them!” The italics are ours. We will not stay 
to inquire to what extent Mr. Stretton may claim to represent 
engine drivers, or what time he has had since our paper appeared 
to ascertain their views, but we should be very glad if he would be 
so kind as to point out the particular remarks in our paper which 
he considers unfair to engine drivers or to anyone else. Mr. 
Stretton takes exception to the ejector as being the source of the 
water on the ground that the Great Western Company ‘‘ does not 
maintain its constant vacuum by means of an ejector, but by a 
pump.” This is either another attempt to throw dust in the eyes 
of your readers, or Mr. Stretton is not aware that the Great 
Western Company use an ejector to raise the vacuum, ie., 
to release the brake. Whether the vacuum be maintained by 
a small ejector or by a pump is really immaterial, since, when 
running, there is a current of air through the train pipe towards the 
small ejector which prevents any steam from leaking back. But with 
the large ejector this is not the case, for if the valve supplying the 
large ejector with steam be leaky, and the stop-back valve between 
the large ejector and the train pipe be leaky also, the vacuum in 
the train pipe will suck in steam, though this can easily be pre- 
vented by a proper construction of the valves. When both ejectors 
are shut off whilst standing in a siding or a station, steam might | 
be drawn into the train pipe of the engines through the valves of 
both ejectors. If the small ejector be then opened and the full 
vacuum created, the condensed water would not be drawn out or 
immediately evaporated, and if the brake were to be applied while 
any water still remained in the pipe it would be driven bodily into 
the train by the sudden rush of air. But, having pointed this out, 
we again repeat that all possibility of it occurring can be absolutely 





prevented ; and we would remind Mr. Stretton that engineers have 
not achieved their successes by forming blind prejudices, but by 


—— 


careful research and unbiassed reasoning, for difficulties can only 
be sroperly met when their causes are known. 

. Stretton says that engine drivers naturally consider our 
remarks ‘“‘calculated seriously to mislead any coroner's jury,” 
Really this is absurd! We hope that coroners’ juries will confing 
themselves to the facts brought before them, and not complicate 
matters by expressing opinions upon highly technical points which 
can only be oepeenpang A settled by experts. 

Mr. Stretton says we have ‘ produced a theory, and attempted 
to support it by further theories.” This we entirely deny, for we 
cannot claim credit for discoveries we have not made. We haye 
simply stated jucts discovered by some of the greatest scientitic 
investigators, and which appear to be either unknown or misunder- 
stood by most of the writers who have tried to deal with this 
question, We have been careful to state that all our experiments 
were made, not to prove new facts, but simply to more clearly 
demonstrate facts already perfectly well known to scientitic 
engineers, chemists, &c. As regards our experiments with the 
cloud in an air pump, we make an exception ; for, although Aitken 
and Lodge have done some valuable work in investigating the 
causes of the dust free re surrounding hot bodies, they do not 
appear to have noticed the cloudless layer formed under the 
conditions explained in our first article. 

Mr. Stretton states, ‘‘ The writers of your article say the auto- 
matic vacuum brake does not become inoperative in consequence of 
freezing.” We challenge Mr. Stretton to quote the passage in 
which we have said this. We deny that we have made any such 
assertion ; and, we repeat, that what we do assert is that any water 
or ice found in the brake pipes cannot have been condensed from 
the atmosphere. We do not deny that water and ice have been 
found, i we have distinctly mentioned the (preventible) sources 
whence they may have come. 

With regard to the point raised concerning the possibility of rain 
being drawn in at leaky joints, we would remind Mr, Stretton that 
the brake pipes, &c., are for the most part underneath the 
carriages ; that the leakage is considerable through the piston-rod 
glands, and, in consequence of the large area of surface over 
which the leakage takes place, the width of the passage in any 
part must be exceedingly minute or the vacuum could not be 
maintained ; that the couplings, when running, are shielded by the 
ends of the coaches ; and that the air passing through the pipes, 
even if saturated on entering, is capable of at once evaporating 
any moisture which could possibly get in through a leaky coupling, 

Charnwood-street, Derby, July 21st. L. ARCHBUTT, 

R. M. DEELEY. 

Sir,—It forms no part of my purpose to discuss the relative 
merits of the pressure and the vacuum brakes. They are both, it 
seems to me, admirably ingenious pieces of mechanism, which 
have wrought an enormous change for the better in the working of 
railways. 

My object in writing now is to call attention to an important 
error made by Messrs. Archbutt and Deeley in the interesting 
— which you have published. 

t is well known that when air expands and does work its 
temperature falls. The temperatures resulting from adiabatic 
expansion are extremely low. Thus, for example, if we reduce the 
pressure from 15]b. on the square inch to 1°5lb., the resulting 
temperature would be ~— 193 deg. Fah, 

Now, Messrs. Archbutt and Deeley, aware of this fact, avoid 
the difficulty by claiming that in the vacuum brake the air, in 
expanding, does no work, This is the mistake to which I wish to 
call attention. It is impossible to get air to expand without doing 
work. No matter how powerfully a piston is raised, for example, 
the air under it helps to lift it. Messrs. Archbutt and Deeley 
have, it appears, confounded Thomson's celebrated experiment 
with what goes on in the brake cylinder and pipes. Thomson took 
two bottles, A and B, coupled by a pipe ; he formed a vacuum in 








B, and forced air under pressure into A. He then took the 
temperature of both, and when he found it uniform, he plunged 
both bottles into a weighed quantity of water, the temperature of 
which he took. Then he opened the stop cocks, and the air rushed 
from A into B; but the temperature of the whole remained un- 
changed. The reason was that the heat lost by A reappeared in B. 

Now, in the vacuum brake we have something of the same kind. 
The brake cylinder is represented by A, and there is a great fall 
in temperature ; but the equivalent at B is found in the ejector, 
and the heat restored in the ejector can in no way affect what 
takes place in the brake. 

It seems to me that if water is once deposited in the brake 
apparatus, it will freeze, provided the external temperature is at the 
time below freezing point ; and nothing that the brake can do will 
prevent this. The whole force of Messrs. Archbutt and Deeley’s argu- 
ment turns, not on the freezing, but on the probability or not of water 
being deposited. If it is deposited, it will certainly freeze in 
winter, and that it is deposited the Board of Trade returns seem 
to prove, F.C.8 

Cannon-road, Brighton, ee 

July 21st. 





Sir,—The two articles published on this subject are certainly 
interesting, but they teach us no new fact, and do not account for 
the repeated failures of the automatic vacuum brake through ice. 
The conclusions of Messrs. Deeley and Archbutt are in flagrant 
contradiction with experience. Their researches were only 
laboratory experiments, which have no value whatever for the 
practical engineer. If they prove anything, it is that automatic 
vacuum brakes are less liable to freeze than ordinary ones. 

The adiabatic expansion which takes place on creating a vacuum 
in the main pipe does the whole mischief. If the pressure in the 
brake pipe and brake cylinders is reduced to about 51b. per square 
inch, it is not possible to prevent the freezing of any moisture or 
water which has settled in the brake apparatus if the external 
temperature is below the freezing point. Altogether the articles 
are misleading, and an unlucky attempt to rehabilitate automatic 
vacuum brakes, or perhaps to give a semblance of truth to Colonel 
Rich’s report. 

Compressed air brakes require for their working a quantity of 
air which is slightly greater than that alternately exhausted from 
and re-admitted into the vacuum brake apparatuses. Yet we 
never hear of these brakes failing in such a dismal manner as the 
automatic vacuum did at Carlisle. The freezing of a triple valve 
never endangered the safety of a train, and we know of no cases 
in which frost caused obstructions in the main pipe of air brakes. 

The experiments would have been more valuable if they bad 
been carried out with the actual brake apparatus, and under the 
same circumstances, but not in a laboratory. The leaking of air 
from outside into the vacuum brake apparatus will always be a 
source of danger and a cause of failure of the brake, ne low 
pressure at which it works, and a low temperature of the sur- 
rounding atmosphere, will always be the most serious objections 
against this kind of brake. E, GoBERT. 

London, July 22nd, 
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does not understand. They argue, in fact, on different buses, 
and both may be right and both wrong, according as the interpre- 
tation put on them bears, f . 

It may help to clear things up, perhaps, if I can convince Mr. 
Denny Lane that in theory the quantity of cold which it is possible 
to obtain bears no_necessary relation to the quantity of coal 
burned. Mr. Denny Lane will readily understand and grasp the 
jmportance of the words ‘in theory” used in this connection. 

there are three fundamental propositions to be enunciated. The 
first is that the fall in temperature in any expanding gas is propor- 
tionate to the work it does in expanding. The second is that work 
expended in compressing @ gas 1s proportionate to its rise in tem- 
perature. ‘The third propositionis that the efliciencyof the expanding 
gas is measured by the formula ~ || 

Let us take any quantity of air, say 1]b., at the temperature 
460 deg. + 60 deg. = 520 dey., und compress it until its tempera- 
ture rises to 620deg. The work done will be as T = 520 deg.: 
1 = 620. Now let us cool the gas 7 the aid of cold water until the 
temperature becomes once more 520 deg. Then let this gas thus 
cooled expand behind a piston doing work until its temperature falls 
to 420deg. The work given back during expansion, very approxi- 
mately, will be the same as that expended in compressing the air ; 
and whereas, to begin with, we had a pound of air at 60 deg. 
measured by the thermometer, we shall have a pound of air at 
~100 deg., and we shall get this result without the expenditure of 
any power whatever, p 

4 practice this result cannot be obtained for various reasons, one 

being that the whole apparatus on the expansion side is continu- 
ously absorbing heat from its surroundings, the other being that 
the machine would have to be of inconvenient proportions to obtain 
sufficient expansion, But this has nothing to do with the principle 
involved, 
. Ican put this in another way. The temperature of the atmo- 
sphere and of the condensing water may be taken at 60 deg. The 
net work performed on one pound of dry air will be 183°5 foot- 
pounds for each rise of one degree in temperature. By doubling the 
yressure the temperature will be raised to about 176 deg. Fah., and 
i — 60 = 116 deg. and 116 x 183-5 = 21,286 foot-pounds. We 
can now cool this air to 60 deg., abstracting from it, so to speak, 
91,286 foot-pounds and restoring it to its original temperature, but 
the pressure has been doubled. 

It is quite possible to have a temperature of - 56 in the exhaust 
port of the expansion cylinder of an air refrigerating machine; 
such, for example, as Hall’s, We have then a drop in temperature 
from 60 deg. to —56deg., equal to 116deg., and 116 x 183°5 = 
21,286 foot-pounds as before; so that all the work done during 
compression will be restored during expansion, and no coal whatever 
need be expended, 

In practice, the pressure of the air expanding would have to fall 
very much below that of the atmosphere, and the exhaust could not 
take place. The air would rush into the cylinder instead of out of 
it when the valve opened; consequently, we are compelled in 
practice to keep the final pressure after expansion above 15 1b. on 
the square inch; and for this reason, among others, there must 
always be power consumed in the production of ice by cold air 
machines. The ice made will indeed be partly measured in 
quantity by the temperature of the condensing water and the 
pressure of the external atmosphere. 

At first sight it seems obvious that if we impart to the cooling 
water heat equivalent to all the work put into the air, we cannot 
by any possibility get the same amount back again. But I have 


shown that if the tH formula for efficiency is right, the work to 


be had out of a 


und of air before and after it is cooled may be 
the same. The 


ifficulty will disappear if we bear in mind that 
the total — in a pound of air at 60° = 520 x 183°5 = 95,420 
foot-pounds. ‘To this we add, by raising its temperature by com- 
pression 116 deg., 21,286 foot-pounds; we abstract this 21,286 foot- 
pounds by the cold water. We have then left in our pound of air 
95,420 foot-pounds as a store on which to draw. By reducing the 
temperature by expanding the air against a resistance, we convert 
heat equivalent to 21,286 foot-pounds into work, and each pound 
of air will, after the whole operation is complete, represent energy 
to the extent of 95,400 — 21,286 = 74,114 foot-pounds. 

We have, it will be seen, two sources of energy: first, the coal 
burned to make steam to drive the apparatus; and, secondly, 
the natural store of energy in the air, energy which is as 
much proper to the air as the other quantity of energy is 
to the coal; and if it is possible to utilise 10 per cent. of the 
energy in the coal, it ought to possible to utilise 10 per 
cent. of the energy in the air. It is not to be supposed, as Mr. 
Denny Lane seems to think, that anyone asserts that something 
in the way of power or cold can be had for nothing. There is no 
‘perpetual motion” about the matter. In practice, I believe that 
Messrs. Hall have succeeded in getting back from the air during 
—- about half the energy expended in compressing it. 

t is conceivable that means might be contrived for mitigating 
the back pressure difficulty by working on a closed circuit, some- 
what as ammonia machines are worked. Toillustrate my meaning, 
let us suppose that we have a long cylinder C, one end of which 
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pow through a cooling tank A, while the other passes through a 
brine tank B, t Dbe a piston. In the space Eis a vacuum. In 
the space F is air at the normal pressure. Let the piston be im- 
pelled to F, compressing the air and raising its temperature. Then 
let the water in A cool it. Then let the piston move back to E, 
Work will be done on it by the expanding air, which will be cocled 
down, and abstract heat from B, As no exhaust takes place, the 
air may be suffered to fall to a very low pressure, with a corre- 
spondingly low temperature ; and, as I have shown, the work done 
during compression can be nearly all returned during expansion. 
One most important point remains to be considered and explained. 
It is, that although it is quite possible in theory to obtain a volume 
of air at a very low temperature, almost without the expenditure 
of work, it is not possible to do this if the apparatus is at the 
Same time receiving heat from external sources. It is, I fancy, 
because Mr. Denny Lane has quite properly kept this in sight, and 
your other correspondents have forgotten it, that they do not 
agree, If, for example, large quantities of ice are made continu- 
ously, the water to be cooled is continuously pouring heat into the 
’pparatus, and this has to be abstracted by the expenditure of 
energy. It is one thing to reduce the temperature of a volume of 
ur at one pressure for once, so to speak, and quite another to 
reduce it after compression if it has received heat at a lower 
pressure, The practical bearing of the matter is that the work 
required to be expended will be measured not only by the tempera- 
ture of the condensing water, but by the heat which leaks into the 
‘pparatus from the outside, and too much care cannot be expended 
to reduce this to a minimum, Cold storage is & very different 
thing from the production of ice. W. J. THoMPsoN, 
Newcastle-under-Lyne, July 19th, 














pat—The figures stated in the article that appeared in THE 
-NGINEER of May 16th show a result that was obtained in the test- 
ing of a Linde refrigerating machine at Munich, by an independent 
jury of experts, This trial was made on a scale and with an accu- 
ree | hever before attempted with this class of machinery, the 
the ing station having been specially built under the direction of 
h me who were to conduct the experiments, The results of the* 
abt Which extended over several weeks, will shortly be made 
public, together with the names of the jurors, and we hope, Sir, 





at you will find it of sufficient interest to give ita place in your 


columns, with, perhaps, an illustration of the testing station. 
Until the report is published, we are not at liberty to say more, 
and we can only ask your correspondents for the present to accept 
the accuracy of the figures you have given, leaving further criti- 
cism till the whole of the facts are before them. ‘These facts will 
be given in such detail as to afford ample means of checking the 
refrigerator measurements by the thermal duties obtained in other 
parts of the apparatus. 
For the LinDE British REFRIGERATION Company, LD., 
T. B. Lichrroot, Managing Director. 
35, Queen Victoria-street, E.C., July 22nd, 





ENGINE TRIALS AT PLYMOUTH. 

Sir,—We notice in your issue of last week a letter from Messrs. 
Simpson and Strickland, taking exception to our remarks re the 
engine trials at Plymouth. ‘These gentlemen make a considerable 
parade of their ten years’ experience in utilising their compound 
tandem marine engines for agricultural purposes. But, had they 
looked round the showyard, they would have observed that of the 
many portable vertical engines and boilers there exhibited, most 
were of the cross tube type, and none were lagged. Messrs. 
Simpson and Strickland are doubtless engineers of great eminence 
and wide experience, but many of the makers of these engines are 
of even greater eminence and wider experience, and we greatly 
doubt —in spite of judges’ awards and ten years’ testimo- 
nials— whether these eminent makers will immediately pro- 
ceed to lag their steam pipes, cylinder covers, and valve- 
chest covers, in a most elaborate style, to cut away their 
governor gear, and to cram a multiplicity of &in. brass 
tubes into their boilers. Granting, however, the correctness and 
justice of the late Plymouth trials, this should be the result ; and 
yet we venture to prophesy that the cross tube boiler for agri- 
cultural purposes is not yet doomed to extinction, that governors 
will not go out of fashion, and wholesale lagging will not be the 
order of the future, except, perhaps, to gain other awards from 
Royal Society’s judges, ‘The eminent makers who exhibited, but 
did not compete, at the Plymouth Show, had not built their 
engines for racing purposes, but for practical, solid work, and we 
are inclined to trust their life-long and varied experience in 
engines of this type, rather than that of marine engineers, however 
successful, or of eloquent theorists, however brilliant. 

Referring to Messrs. Simpson and Strickland’s remarks as to 
the portability of our engine, we should say the weight is better 
distributed on four wheels than on two; and we should think that 
any engine which could mount the Devonshire hills to the show- 
ground and back again might be deemed fairly portable. 

Your correspondents quote, very inappropriately, the 10 per 
cent. of marks given for facility in getting to worl: and attendance. 
As a fact, and one we pointed out to those in authority at the 
Show, they had—contrary to the plain regulations—three men in 
constant attendance during the trial, instead of the one man 
allowed. But neither judges nor stewards noticed this or our 
objection to it, and no doubt the gain of time in thus acting con- 
trary to the rules, resulted in a gain of marks on this point. 

We did not enter into this correspondence in any spiteful spirit, 
although, perhaps, a natural disappointment and wholesome 
disgust may in some measure have prompted our first letter. If 
the attention we have drawn to the unsatisfactory trials of engines 
and grist mills be provocative of future improvement in this 
respect, our little experience and labour will not have been in vain. 
We do not grudge a Simpson and Strickland their prize; we 
only protest against the idea of stamping their engine as the best 
type for agricultural purposes, as the Royal Society’s award should 
have a tendency todo. On the contrary, we congratulate them on 
so successfully catering for the judges of the Show. When they 
further succeed in placing their compound marine tandem racing 
engines extensively around on farms and estates, and compel 
greater makers than themselves to copy their type, we can assure 
them of our further and even heartier congratulations. 

Northampton, June 23rd. ADAMS AND Co. 


TORNADOES IN THE STATES. 


Sir,—The Wild West has been visited by a few more of those 
destructive cyclones which from time to time devastate the country. 
The effects of these show such vagaries of speed and power that 
any recorded incident tending to indicate either becomes of 
interest. In the occurrences of July 13th at Redwing, near St. 
Paul, Minnesota, some remarkable feats were performed by the 
storm centre. Before reaching the lake where it overturned the 
ill-fated steamer Seawing, causing a loss of over 100 lives, according 
to the testimony of those who witnessed the storm, it first gathered 
in the vicinity of Snail Lake, several miles to the north-west of 
Lake Gervais, and something like eight miles from St. Paul. It pro- 
ceeded slowly in its general movement, and first began its work of 
destruction about three miles from the Schurmeir and Good 
cottages by demolishing a barn and several windmills. After this 
it seemed to bound into the air, striking the earth again near the 
hamlet of Little Canada, where the first serious damage was done. 
Again it skipped a space of about a mile and was again lowered to 
the earth and resumed its work of destruction, its fury culminating 
near the shore of Lake Gervais. Once again the storm seemed to 
rebound into the air, only to strike the earth a half mile further 
on, where the ruins of the Gaetzke place and the bruised inmates 
were left to bear witness to its relentless power. Here its force 
seemed to be spent, and as it proceeded eastward it assumed simply 
the nature of a high wind, accompanied by a thunder storm. Hail 
as large as medium sized olives was one of the features of the storm 
at White Bear. 

As illustrating the force of the wind, an iron pump and about 
25ft. of iron pipe were torn from a well in front of the Good resi- 
dence, twisted and bent almost double and deposited fifty yards 
from the well. On the edge of the water is a pile of boards covered 
with turf lifted from a swamp 200ft. away, and strewn all about 
are pieces of furniture, harness, books, stoves, vehicles, and even 
locks broken from doors. Nothing remains of an ice-house belong- 
ing to Mr. Good but a pile of crushed ice. Wells and cellars are 
filled to the top with building débris, and in Mr. Schurmeir’s 
cellar lie the mangled remains of a horse, alive when found, but 
later killed to stop his terrible sufferings. The ground about these 
houses has the ce gry from a distance, of having been gone 
over with a plough, while from this point on to Mr. Gaetzke’s, trees 
are blown down in vast numbers and the crops demolished. In 
fact, nothing was left undone by the wind which would serve to 
make the havoc complete. George Miller, teller of the First 
National Bank, was carried 40ft. and landed with such violent 
force as to produce almost instant death. His wife was carried 
some distance and found with serious injuries buried under the 
wreck, Mrs. J. H. Schurmeir, Rev. Mr. Pfacfle, and Charles 
Schurmeir were evidently hurled into the lake, where they were 
drowned, as their bodies could not be found among the débris. 
J. H. Schurmeir, Hub Schurmeir and wife, and the female servant 
were carried a short distance and landed under some trees. 

Such are some of the amenities of existence in the Western 
States. REGINALD Boiron, 

171, Broadway, New York, U.S.A., July 15th, 





THE EDUCATION OF ENGINEERS. 


S1rr,—I have read your article on this subject with very great 
interest, and with much of what you say I cordially agree; but it 
seems to me that you have overlooked the importance of 
theoretical, scientific, and commercial education. The age of 
fifteen, at which you say a lad should leave school, is, in my 
opinion, too young, as it is of the utmost importance for a youth 
to become proficient in the German and French languages, mathe- 
matics, chemistry, &e. &e. 

The whole subject of an engineer’s education is a most difficult 
one. It appears to mo that a person educated on your principle of 





the old-fashioned apprenticeship, with the addition of two years 
at a technical college, would be an excellent man for carrying out 
in the works the scientific ideas and inventions of the highly- 
educated scholar, but probably nothing more; and as I have in my 
mind the training of my own boy, who, I hope, some day will be 
engaged in mechanical engineering on his own account, I do not 
think such an education would be sufficient. There is still a vast 
scope for discovery and scientific development, and in order that a 
man may take his own part in this he should be highly trained. 
Do you not think it probable that the habit of study, research, 
and reasoning, which had been necessary to the legal training of 
the present Lord Armstrong, enabled him, late in life, to turn his 
natural inventive powers into a successful practice ? 

If a youth is certain to have the opportunity of becoming an 
employer, he should, in my opinion, have to a certain extent a 
commercial training, but above all, a highly scientific one. He 
should be taught to reason and to scientifically thrash out, think 
about, and discuss things scientific. He should then have a 
thorough apprenticeship in the works; but as a workman never 
learns every branch of practical engineering, so it would be impos- 
sible to give sufficient time for the future employer to do so. 
Therefore I think he should be specially instructed in the pattern 
shop and the foundry, so that he may become a trustworthy 
and economical designer. When thoroughly trained, one of his 
early appointments should be in charge of a man in the shop, so 
that he may become intimately acquainted with the men’s opinions, 
their aspirations, and ideas of fair treatment, as the successful 
master in the future, more than ever, will have to be on good 
terms and in sympathy with his employés. 

Being directly interested in this question, I should be glad to 
see it fully discussed in your columns. I think of the subject not 
only from a personal, but from a patriotic point of view. 1 do not 
want to see the supremacy of England being taken away by 
Germany or America, PATRIOT. 

London, July 21st. 





THE CITY OF PARIS. 

Sir,—Thanks for your insertion of my remarks as to stretch of con- 
necting rod bolts in the City of Paris, which were only instanced to 
show that amongst the details of lesser diameters, each contributed a 
factor to the extension—the elongation of the bolts, the springing 
of the caps, and the pressure on the bearing surfaces of crank pin 
and crossheads, must all tend to reduce the top clearance. The 
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cause of the accident can only be surmised ; perhaps, primarily, it 
may have arisen from insufficient waterway in the lignum vite 
bush in the bracket causing the liner to sieze. More might have 
been expected from the inquiry—for instance, I have not seen, nor 
do I know how the strength of these conical pistons is arrived at— 
no two engineers agree in the breaking strength of the piston. 
Perhaps some of your readers can give a formula, for which 
purpose I enclose a rough hand sketch of a piston of approximate 

dimensions. W. S. 
Liverpool, July 22nd. 
BALANCED SLIDE VALVE. 


Smr,—In reference to the letter and sketch of balanced slide 
valve in THE ENGINEER of July 5th from Mr. J. H. Barker, the 
valve is the same as claimed in my patent application, No. 3766, 
dated March 10th, 1890. 

I enclose a sketch of valve shown with single port in cylinder 
face. His idea that it will act as an automatic starting valve is 
not practical, as a valve once off the face is often very difficult to 
get back again. To prevent the valve leaving the face on first 
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admitting steam, I propose to place a reducing valve and pipe, 
connecting the main steam pipe with receiver, so as to fill it to the 
required working pressure before opening main stop valve. On a 
four-cylinder four-crank engine, by having this valve on the first 
and third cylinders and an ordinary slide valve on the second and 
fourth, placing two valves on one spindle, there would be only twa 
sets of valve gearing. JoHN T, JAMESON, 
25, Azalea-terrace South, Sunderland, July 12th, 





RAILWAY SPEEDS. 


Sir,—The following very fine run on the Midland, which I have 
lately made with the up Glasgow express, may prove of interest to 
some of your readers. Our load was nine coaches; engine 
No. 1742, a 7ft. coupled, and I think that the speed up the 
banks speaks volumes for her to anyone who knows the road. 

















: Minutes} Speed in 

| Miles. taken. | miles per hour. 
Leicester | 
Wigston.. pass 8} 64 | 343 
Glen ‘ | pass 8} 44 | 50 
Kibworth -| pass | 23 3 55 
ee eee ee 2} | 663 
Market Harborough.. .. ..| pass 3h 2°55° 72 
Desbrough .. ee pass 4} 6 | 474 
Rushton pass 24 2° | 58 
Kettering pass 3) 2° | 72 
Isham | pass | 2} 25° | 79h 
Finedon .. .. | pass 1 1 | 7 
Wellingbrough .. | pass 8 23 | 78 
Irchester .. .. | pass 23 2°20° | 57¢ 
Sharnbrook .. | pass 6 6°55° | 52 
Oakley .. | pass 3} 8} 64? 
Bedford... pass 3} $°5° 634 





which gives: Leicester to Bedford (pass), 493 miles in 52°50 minutes 
= 57 P.H.; Wigston to Bedford (pass), 45 miles in 45°35 minutes 
= 603 P.H. The rest of the run was marred by signal checks; but 
we eventually ran to St. Pancras in 1 hour 50} minutes, thus 
gaining 4} minutes on our booked time. AcTON WARBURTON, 
Hastings Lodge, Upper Norwood, 
July 21st, 
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NEW YORK.—IntTernational News Company, 83 and 85, 
Duane-street. 








PUBLISHER’S NOTICE, 


*.* With this week’s number is issued as a Supplement the Index to 
* Vol. LXIX.; and two other Supplements, one a Two-page <9 
of « Horizontal Tandem Compound Corliss Engine, 1200 1.H.P., 
the other a Two-page Engraving of the New Battersea Bridge. 
Every copy as issued by the Publisher contains these Supplements, 
aad Subscribers ave vequested to notify the fact should they not 
yveceive them, Price 18, 


FORTH BRIDGE. 
*,* Rolled copies (suitable for Sraming ) of the Four-page Engraving 


of the completed BRIDGE, issued with our Special Number of 
December 13th last, can be had, price 18., post free. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*,” We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,” In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

E. K.—The first railway, properly so called, on ahich passengers were con- 
veved for hire waa the Stockton and Darlington line. For further informa- 
tion you may with propit consult Smiles’ “ Life of Stephenson.” 

Motor.—You may use any title you please in the jsirat instance. If the 
Patent-optice examiners do not like your title they will suggest one. The 
title ought to define with some precision what the nature of the invention is. 

C.—You want to achieve an impossibility. Brass cannot be hardened by 
teapering, or any other process than hammering, or planishing, or rolling, 
or wire drawing. Hard brass wire can be coiled into syrings, and will 
bear a great deal of bending and manipulation. 

Iron BRipaina.— Your best course will probably be to enter the works of one 
or other bridge-building firms in England or Scotland as an improver for 
two or three years. During that time wou can see what is the practice in 
and outside the works, gain experience, and make the best use of leisure for 
technical courses and Jor private study, guided by what you see done in the 
works, Get all the practical experience possible, j 





IRON THEATRES. 
(To the Editor of The Engineer.) 
Sir,—In reply to “L. A.,” there is a very old paper on this subject by 
Benjamin Cook, in Nicholson's Journal of Natural Philosophy, dc., for 


April, 1810, vol. xxv., p. 301. Ricwarp B. Prosser. 
51, Highbury-hill, N., July 19th. 


THE ELECTRIC LIGHT IN SAW MILLS, 
(To the Editor of The Engineer.) 

Sir,—Would some reader kindly give rough estimate of cost of fitting 
® saw mill with electric light—mill, 100ft. by 50ft., with workshop over 
mill—and cost of maintenance? How does it compare with gas ? 

July 22nd. TIMBER. 
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emade. THE ENGINEER is registered for transmission pe se 

A complete set of Tak ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until Surther notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive Tak ENGINEER weekly and post free. 
ante Pd d, a Order must be accompanied by letter of 

vice to isher. Thick P i U 
= be By is ick Paper Copies may be had, if preferred, at 

Remittance by Post-office Order. — Australia, Belgium, Brasil, British 
Columbia, British Guiana, Canada, Cape of eit Hope, Denmark, 
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ADVERTISEMENTS. 

*,* The charge jor Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. Al 
single advertisements from the country must be accompanied by a Post-office 

in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Adverti ts in “ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o’clock on Thursday evening; and in consequence of the 
necessity for Nene to press early with a portion of the edition, 
ALTERATIO! to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
= are to be addressed to the Publisher, Mr. Sydney White; all other 

ters to be add. essed to the Editor of Tuk ENGINRER. 











DEATH. 
On the 16th July, at Steel Cross Cottage, near Tunbridge Wells, Joun 
ANSDELL, aged 72, formerly of Arica, Peru. 
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FACTORIES AND WORKSHOPS. 


Mr. ALEXANDER RepoGrave, the Chief Inspector of 
Factories, at the commencement of his report for the 
past year, expresses the pleasure he feels at placing on 
record the reports of the local inspectors, containing 
evidence as to the general improvement in the trade of 
the country. There are exceptions to the prevalent pros- 
perity, while the leading incidents are of a distinctly 
encouraging nature. Mr. Coles, the superintending 
inspector for Lancashire, states that in the cotton trade 
there has been a large amount of short time made, and 
many mills have been stopped altogether, owing to the 
determination on the part of the occupiers to endeavour 
by a lessened consumption of the raw material to break 
down the “ cotton corner” in Liverpool. Another inspector 
connected with Scotland and the North of England, states 
that the cotton manufacture suffered severely during the 
crisis caused by the “ corner” of the raw material in the 
Liverpool market. But independently of this disturbing 
cause, the cotton manufacture had not been in a healthy 
condition for some time, a state of things attributed 
chiefly to the fluctuations in the rate of exchange between 
this country and India, and the growing competition 
of the spinning mills in Bombay. The report states that 
Lancashire cotton spinners have been startled with a 
threatened importation of Indian cotton yarn of low 
counts, and it is remarked that although such a thing 
may still be impracticable with a view to profit, yet a 
few years ago such a proposal would have excited 
* nothing but derision.” An instance of the fluctuations 
of trade, in connection with particular localities, is 
afforded by the report from the Eastern Counties, which 
mentions that the woollen and worsted industries of 
Norwich and the district round it have virtually ceased 
to exist. Worstead, a village some ten miles from 
Norwich, was—as its name indicates—the birthplace of 
an important branch of the textile trade in England, yet 
it has now a small population, with the blacksmith’s 
forge as the only remaining handicraft. As recently as 
fifty years ago there were four thousand weavers in 
Norwich, whereas now there are less than four hundred. 
The manufacture of crape is still largely carried on in 
that city, and the high character of the work has obtained 
for it a great demand on the Continent. A curious 
industry flourishes in Colchester, where Mr. Kavanagh, 
besides being a large manufacturer, is the purchaser by 
contract of the cast-off boots and shoes of all the 
regiments on home service. These articles are received 
at the factory in all stages of dilapidation, but are put 
through a process of patching and repairing, with the 
result that they eventually leave the works “strong, 
serviceable, and really good-looking specimens of their 
kind.” As many as 130,000 pairs, or thereabouts, of 
these crippled boots and shoes are manipulated in this 
factory in the course of a year, something like one-third 
being broken up to furnish materials for reconstructing 
the remainder. The inspector says: “The results are 
astonishing, and do infinite credit to those through whose 
hands the articles pass.” It is interesting to know that 
the average retail price of these “ restored” goods is not 
more than three or four shillings per pair. We may 
reckon that the enterprising renovator of worn-out boots 
and shoes receives in the gross not less than £10,000 a 
year as the price of his goods. 

From the North of England and the West of Scotland 
comes, as might be expected, a highly satisfactory report 
as to the progress made in the iron and steel trades and 
in shipbuilding during the past year. Mr. Henderson 
states that the revival in these industries has been 
remarkable, and the difficulty with those engaged in them 
has chiefly been to get the orders they have received 
accomplished by the specified time. In this way almost 
every manufacturing establishment in the district has 
been pressed to its fall capacity. Shipbuilding, which 
from 1883 to 1888 remained in a most depressed and 
unsatisfactory condition, made such an advance last year 
that the gross output was reckoned to exceed 
1,250,000 tons, thus beating the record by at least 20,000 
tons. More than four-fifths of this tonnage was con- 
structed in the districts over which Mr. Henderson has 
superintendence. As for the future, reference is made to 
the estimate for which there is the authority of Sir Charles 
Palmer, of Jarrow, that the normal waste of shipping is 
about equal to 400,000 tons per annum. Hence we are 
warned that the addition of 600,000 or 800,000 tons of 
shipping to our mercantile marine every year must 
bring about a serious reaction. But there is reason to 
believe that the orders in hand will carry the shipbuilders 
well through the present year. From Walsall and its 
neighbourhood Captain Bevan reports that when he took 
charge of the district, three years ago, some twenty iron 
mills were stopped; last year nearly all were at work. 





But the increased price of iron had its bad effect on some 
trades. While manufacturers had to pay an increased 
price for their iron, their customers in the foreign market 
refused to pay a larger price for their goods. From 
Birmingham, as a centre, a condition of prosperity is 
reported, marred by disagreements as to what is called 
“the relative disposal of profits between employers and 
employed.” This follows the bad times which existed in 
the locality a few years ago, when the streets were full of 
half-starved men, and when not a light was to be seen at 
night. Now, when there is employment for everyone, 
there arises the regret that any cause should intervene and 
stop, for however short a time, the flow of money to 
either masters or men. Such is the circle in which things 
run. At one time work is checked by the depressed state 
of the market, and at another by a struggle over the 
question of wages. 

We get occasionally, in the course of the local reports, 
an interesting view of the condition of the workers. 
An estimate, by Mr. Charles Wood, the President of the 
Cleveland Institution of Engineers, is quoted, to the 
effect that the difference in the profit made last year, as 
compared with the one preceding, in the coal and iron 
industries, exceeded £57,000,000. For this year, if the 
conditions and prices of 1889 were maintained, it was 
reckoned that the extra profit would be enlarged so as to 
exceed £80,000,000. We are told that in this calcula- 
tion the profits earned by shipbuilders, engineers, iron- 
founders, and machine-makers are not included. It 
embraces only the coal industry and the manufacture of 
iron and steel. Of these figures, it may truly be said 
that they give a very practical idea of the magnitude of 
the trades referred to and the difference in the resources 
of both the employers and the employed, according as 
trade is either backward or flourishing. Out of these 
extra profits comes the rise in wages, and the increase 
is estimated as ranging between 20 and 60 percent. In 
no previous revival of trade has Mr. Henderson observed 
so much readiness on the part of the employers to share 
the increased profits with their workpeople. Some 
strikes and disputes have occurred; but these have been 
altogether outnumbered by the instances in which a 
mutual understanding has been arrived at, with very 
little discussion. Another encouraging feature is the 
circumstance that the net increase in the sum at the 
credit of depositors in the Glasgow Savings Bank in the 
course of the year nearly reached £250,000, the total 
amount to their credit considerably exceeding £5,000,000. 

The reports contain frequent reference to the occurrence 
of accidents to the workpeople where machinery is 
employed. These casualties are brought about either by 
want of care on the part of the sufferers, or from the 
absence of proper fencing and guards. The new roller 
system of flour milling has something to answer for in 
this respect. A complete revolution has taken place in 
the process of wheat grinding, and it sometimes happens 
that a number of new machines, with the necessary 
accompaniment of gearing, are crowded into rooms quite 
inadequate to hold them with a due regard to the safety 
of the workers, though suitable enough for the old style 
and quantity of machinery which the premises were 
originally built to contain. At one of these flour mills 
the inspector happened to meet the engineer who had 
set the machinery up, and the latter complained bitterly 
that the fencing required by the law would spoil the 
handsome appearance of his work. The occupier was 
present, and shared the views of the engineer, but the 
inspector gave them to understand that they might put 
up the most beautiful fencing and guards they pleased, 
and he would not object to any expense they might incur 
for that purpose, only there must be fencing, and it must 
be effectual. A remark is made that it remains to be 
seen whether this new machinery will pay in the face of 
the importation of bread-stuffs in the shape of flour 
instead of corn. Somewhat allied with this subject, we 
have the question of large steam bakeries, concerning 
which it is declared that the more these bakeries become 
common, the fewer there will be of the small under- 
ground insanitary bakehouses, the entire extinction of 
which is much to be desired. 

The Chief Inspector offers some remarks with respect 
to the International Conference held in Paris last autumn 
under the presidency of M. Leon Say, for the purpose of 
discussing in all their bearings not only accidentsin factories 
and mines, but such as oceur in every branch of industry. 
Concurrently with this Conference, the German General 
Exhibition for the Prevention of Accidents was opened at 
Berlin. While the Paris Conference was devoted to dis- 
cussions chiefly theoretical, the Berlin Exhibition is men- 
tioned as presenting a purely practical aspect of the 
subject, by displaying a vast variety of safeguards for the 
prevention of accidents and for the preservation of life. 
This Exhibition at Berlin is described as resembling in 
many respects the Health Exhibition held in London five 
years ago, when many excellent contrivances were first 
made public, such as have since been largely adopted. 
Similar results are expected from the Exhibition at Berlin, 
where many practical suggestions of a valuable nature 
were brought prominently forward. Amid all the rush of 
competition in this hurrying age, there are thus many 
agencies at work for the mutual benefit of manufacturers 
and workpeople. The Factory Acts are themselves in 
evidence as proving the general desire for the due protection 
of the workers, and we find in the reports of the inspectors 
numerous allusions to the willingness of the employers to 
carry out the rules laid down by the Legislature for the 
benefit of the employed. An American deputation on a 
large scale, which visited this country last year for the 
purpose of seeing how English operatives were treated, 
were not a little surprised at what they saw, and appear 
to have experienced somewhat mingled feelings of dis- 
appointment and gratification as the result of their tour. 


THE EDUCATION OF ENGINEERS. 
WE publish this week a letter written by an engineer 
who adopts the nom de plume ‘“ Patriot” which deserves 
attention. His desire that the whole subject of the 
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education of engineers should be fully discussed in our 
columns is laudable, and we shall not stand in the way 
to prevent the fulfilment of his wish; but it is at the 
same time desirable that the issues should be narrowed. 
All manner of reasons may be urged for giving a boy 
a college education, and an infinite number of objections 
to doing anything of the kind may be adduced on the 
other side. On examination, however, most of these will 
be found to be quite beside the mark. Thus, we have 
heard it urged that in a college a young man was far 
more likely to acquire the manners of a gentleman than 
would be the case if he went into the shops; and we have 
heard it said that the shops were better than college, be- 
cause in the former he * learned to be aman, with no refined 
nonsense about him.” Nothing can be gained by a 
discussion carried on such lines of argument. 

The merits and demerits of the two methods admit, we 
think, of being estimated by the results of each. When 
a parent hunts about for a system of education, he will, 
if he is wise, select that which is most likely to give him 
the object which he has in view. Now the only object 
which we need consider at present is the making of 
money. There is a certain sum ready to be spent ona 
boy aged fifteen, let us say. We shall assume that this 
sum is sufficient to clothe, lodge, and feed him until he 
is twenty-one, and to pay besides for his education. Now 
it appears to us that the money will be spent to the best 
advantage if, when the youth comes of age, he is com- 
petent to earn some money for himself. If he cannot 
get employment, then he is not competent to earn money. 
It may be said that this is because the young man is not 
appreciated. This may or may not be true, but the 
result is the same as far as the parent is concerned. 
His son is not in any sense or way self-sufficing, and 
what is much worse, he is not on the road to be self- 
sufficing. If, when he is “ out of his time,” the young 
engineer can find employment at even a pound a week, 
his foot is on the ladder, and he can go on and climb 
higher. It is all very well to talk about the benefits of 
a college in opening a youth’s mind, and soon. A parent 
with a large family cannot afford luxuries. If it be con- 
ceded that the true test of the value of any system of 
education lies in its power of making the pupil a money 
earner, then we can at once proceed toestimate the value 
of the shop and the college as a means of producing 
mechanical engineers. It may be said that this is a very 
grovelling way of putting the problem. We are content 
to accept that definition of our proposition. Grovelling 
or not, it appeals to human nature very clearly and 
directly. 

Now it so happens that technical college education is 
no new thing in this country. Hundreds of young men 
have been trained in such colleges. The difficulty is, in 
certain districts, to meet a young man who has not been 
in an engineering college of some kind. We would ask 
“ Patriot” if he can cite many—we had almost said any 
—instances in which college trained men fill important 
posts. The superintending engineers of our great steam- 
ship lines know as much about steam machinery as 
perhaps anyone needs to know. Can “ Patriot” name 
one who was trained in a technical college? It will never 
be disputed, we think, that the locomotive superintendents 
of our great railways have practically nothing to learn about 
locomotives. Can it be said that any one of these gentle- 
men owes his position to training in a technical college ? 
The face of England is dotted over with works 
in which the finest machinery in the world is made. 
Among the managers and foremen of these works, how 
many can be found who have been blessed with a technical 
college training? We could extend the list through the 
whole range of engineering, and it would be found that 
there is scarcely a single instance in which the man who 
has been taught engineering in a college has attained emi- 
nence or is earning a good income as an engineer. 
Tested in this way the technical college appears in its 
true character as a fraud and a delusion; and the reason 
is obvious enough. A body of well-meaning men see 
that engineers have to deal with the forces of nature, and at 
once jump to the conclusion that a knowledge of physics 
is essential to the mechanical engineer. So schools 
and colleges are started, and the teachers in them are 
physicists. They spent years in turning out pupils 
charged to the lips with useless knowledge. We 
remember a case in which an old and eminent engineer 
had submitted to him certain examination papers; the 
answering of the pupils being considered exceedingly 
good. The old gentleman was delighted, went into the 
thing thoroughly for an hour or so, and then beaming 
with smiles, turned to the head of the college and, para- 
phrasing a celebrated statement, said, “This is really 
magnificent; but it is not engineering.” That is, in few 
words, what may be said of most of the work that has 
been hitherto done in technical colleges. 

For years we have written persistently against a system 
of instruction which cannot be too strongly condemned. 
We have had on our side not only the direct utterances 
of such men as Lord Armstrong, but the tacit inertia of 
engineers, who have said very little, and gone on quietly 
ignoring the college-trained youth. It is not that he has 
not been tried. We have had lamentable stories told us, 
and enough has come under our observation to convince 
us that the college cannot make an engineer. The 
opposition we and others have brought to bear is, we are 
happy to say, at last beginning to bear fruit. Engi- 
neers who fill professors’ chairs are shaking themselves 
loose from the trammels which bound them, and are 
beginning to teach not physics but engineering. Engi- 
neers are being appointed to professors’ chairs, engineer 
candidates for which, not so long ago, would not have had 
aremote chance of appointment. A little more, and 
the technical college will become an immensely useful 
institution. Its true function is, as we have already said, 
to teach young men how to learn to be engineers. The 
technical college can and ought to give a man very many 
useful mental tools, and a type of instruction which 
cannot be got save with much trouble in the shops. But, 
when all this has been conceded, we fear that the 





technical college will be found to have lost much of the 
glory with which it has been foolishly invested. It will 
descend to a lower level; it will be no longer the happy 
hunting ground of the highly-advanced physicist. 
Transcendental dynamics will not be talked about within 
its walls. The good old English foot and inch and pound 
willturn ont the modern jargon of almost infinitely little 
quantities about which the practical engineer knows 
nothing, and for which he cares not at all; and so at last the 
technical college will take its place as a species of school, 
eminently useful, but making no pretence to turn out 
engineers. 

We have said suflicient, we think, to indicate the line 
which discussion ought—for the present at least—to 
take. Although “Patriot” agrees with us on many 
points, it is clear that he still believes in the technical 
college. This being so, he will do much to help the 
colleges if he will direct attention to instances in which 
those institutions have turned out bread-winners. He 
will do well to bear in mind at the same time that in 
certain cases college-trained men have done well, not 
because of their training, but in spite of it. 





RAILWAY WORKING, 


One of the first of the railway companies to show the 
result of the working of the past half-year is the Manchester, 
Sheffield, and Lincolnshire Railway. It earned some 
£1,031,670 on its own line—apart from the joint ones—but, 
though the receipts were £37,000 more than in the corre- 
sponding half of last year, the expenses were £46,000 more. 
The chief increase was in the cost of the locomotive power. 
The wages in the working of locomotives rose £7000, and the 
cost of coal and coke rose £20,000, or not far short of 50 per 
cent. It is this vast increase in the cost of the coal and 
coke, and the advance in the rate of wages, which will tell 
on most of the great companies; and on the Manchester 
and Sheffield the result is seen in the fact that with in- 
creased payments in nearly every one of the great spending 
departments, the dividend on the ordinary stock falls to the 
miserable rate of just 7s. 6d. per £100 for the half-year! It 
is quite probable that the company will do better in the next 
year, for one of the great events of the agricultural 
year—the meeting of the Royal Agricultural Show—is to be 
held in its district, and though the show is yet distant, yet 
the preparations for it will begin. The Manchester and 
Sheffield Company has some £290,000 invested in works 
still in course of construction, but as they become 
completed that capital will be remunerative, and » Bh sim it 
may be assumed that the prospects of the company are 
better than its present position. The old system seems in course 
of expansion in Derbyshire, and through its associated systems 
into Wales ; and it is well known that it aims in one way or 
another to get an entrance into the metropolis. In such a 
period of expansion there must be some pressure felt by the 
present capital, for the working receipts do not grow as 
rapidly as the capital increases in the period of growth. But 
the company is also a proof of how much the working ex- 
penses of railways are increasing under the effect of the 
advance in wages and in the cost of coal, though iron and 
steel have fallen considerably recently. As the reduc- 
tion of the production of pig iron goes on more coal 
will be put into the market, and it is certain that the 
ultimate effect of this will be to reduce the price of coal, 
though it seems tolerably certain that the railway companies 
will have heavy prices to pay for the whole of the current 
year. Against that increase in the cost of working there is 
to be set the growth in the traffic which must be expected to 
continue for some considerable time to come, and which will 
show itself ina more general way than it has hitherto done. 
The shipbuilding districts will feel it less, but the effects of 
the revival in trade will be shown over other industries, and 
the increased purchasing power will be reflected in fuller 
travel and traffic. 


THE WESTINGHOUSE BRAKE ON THE BELGIAN STATE 
RAILWAYS. 


A veERY interesting series of brake trials has just been 
concluded on the Belgian State Railways. A train of fifty 
goods wagons fitted with the quick acting Westinghouse 
brake has been experimented with on the long and steep 
inclines of the Luxemberg line between Libramont and 
Jemelle. The experiments were a great success in every 
respect, and this long train, with loaded and empty wagons, 
was taken down a bank some eighteen miles long with the 
greatest ease. The train was constantly under perfect 
control, and the speed was kept practically uniform. All 
present were unanimous in their praise of the improved 
Westinghouse brake, with which the handling of a train 
of fifty wagons is as easy as that of an express train of three 
carriages. The Belgian State Railways intend to put this 
train into regular service at once, and contemplate the fitting 
of a considerable quantity of goods wagons with the quick- 
acting Westinghouse brake. Various other trials were made, 
all equally successful; and, in the quick stops, the train of 
fifty wagons was brought to rest within 300 yards, much less 
than the length of the train, from a speed of forty-one miles 
per hour, on a falling gradient of 1 in 62. 








BUILDING A 101y. Guy.—In process of construction at the gun 
factory at Watervliet, says the Albany Argus, is al0in. gun, which, 
when completed, will be one of the greatest calibre and most 
wonderful in design ever made in this country. The huge gun will 
be built according to Captain Crozier’s latest design of wire winding. 
Captain Crozier is located in the Ordnance Department at 
Washington, and the present gun is the fourth of its kind in 
existence. The work of boring the gun has been completed, and 
Thursday next it will be placed in the lathe preparatory to com- 
mencing the wire winding. The square wire to be used will 
be of steel, as is also the gun proper, a tenth of an inch in 
thickness, and will be wound from the breech to the muzzle, 
the entire length. To produce the desired work a dynamo has 
been placed in the gun factory, which will be utilised to weld the 
ends of the wire by electricity. When completed it is expected 
that this gun will throw a 5601b. projectile from twelve to fifteen 
miles, the greatest distance yet accomplished. The weight of the 
powder oe will be about 250 1b., and the penetration will be, 
it is expected, about 24in. in armour plate. e first gun of this 
kind was constructed about twenty years ago at Frankfort Arsenal 
by Dr. Woodbridge. It was a 10in. gun, but on the nineteenth 
round burst. Since that time wonderful changes have been made 
in the design, and if the present gun materialises according to 
expectations, it will rival all others in existence. When the gun is 

rfected, the wire will not be visible, as it will be covered with 

oops, 





FRENCH NAVAL MANCUVRES. 





WHILE attention is directed to our own naval force 
collecting for the mimic war game which this year is to 
be devoted to ascertaining how far a hostile fleet can 
interrupt the commerce of the United Kingdom, it will 
be interesting to observe what our neighbours across the 
water are doing, because at the present time they are 
also carrying out naval manceuvres at no great distance 
from our shores. The force which the French have 
assembled at Brest is the most powerful which has been 
seen under one chief in that country for many years. It 
consists of an amalgamation of the Mediterranean and 
Northern squadrons, with additional vessels and torpedo 
boats mobilised for the occasion. The following list 
gives the names, size, and speed of the ships employed, 
arranged according to tonnage. In the armament guns 
below five tons weight are given by calibre in centi- 





metres. Machine guns are omitted. 

French Squadron of Mauceurres. 

Ships. | Size. Speed. Guns. 
ARMOURED, tons knots 
Formidable — ... 11,440 15 = 3 75-ton, 12 14-cm. 
Amiral Baudin 11,380 15 3 75-ton, 14 14-cem, 
Amiral Duperré 11,100 14 4 48-ton, 14 14-cm. 
Courbet ... ... .. 9,700 14 4 48-ton, 4 27-ton, 6 14-cm, 
Redeubtable 9,200 14 8 «24-ton, 6 14-cm, 
Trident 8,800 13. 8 =23-ton, 2 16-ton, 6 14-cm, 
Marengo ... 7,900 13 4 -27-ton, 4 16-ton, 7 10-cm, 
Requin 7,200 14 2 75-ton, 4 10-cm. 
Bayard 6,000 14 4 16-ton, 2 8-ton, 6 14-cm, 
Vauban ... ... ...} 5,900 14 4 16-ton, 2 8-ton, 6 14-cm, 
Duguesclin ......| 5,870 14 4 16-ton, 1 8-ton, 6 14-cm, 
Furieux 5,700 | 14 2 48-ton, 4 10-cm. 
UNARMOURED, | 

a 4,488 16 6 5-ton, 10 14-c.m. 
Primauquet 2,400 14 15 14-cm. 
Forfait 2,400 13 15 14-cm 
Porm ... .. ..| 16 19 | 2 14-cm, 
Rigault de Genouilly| 1,710 | 14 8 l4-cm 
Ms iy kes 1540, 18 4 10-cm 
Epervier ... 1,280 7 4 10-cm 
Vautour ees 1,280 17 «10-em 
Bombe .. ... . 320 18 6 small, 
Couleuvrine 320 18 6 am 
Dague 820 18 6 * 
Fleche 320; 18/6 ,, 
Lance... 320 18 | 6 


Twelve torpedo boats 





Analysis of Syuadron, 
Tons. 


100,190 
16,548 


Aggregate armoured tonnage os bse ees 
Agyregate unarmoured tonnage, exclusive of 
torpedo boats.. ; 





Total tonnage of squadron 117,738 
8 75-ton 
48-ton 
8 27-ton 
8 24-ton 
8 23-ton 
8 16-ton 

5 8-ton 

6 5-ton 
| 126 14-cm. 
\ 10-cm. 
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It will be observed that, with the exception of the 
Trident and Marengo—which have wooden hulls—the 
French armoured vessels are of modern construction, 
with a speed of not less than 14 knots. The unarmoured 
portion is less homogeneous, and indicates a poverty of fast 
cruisers for scouts; which duty the Bombe type are not 
capable of fulfilling, as in the least sea their 18-knot 
speed is considerably reduced. If this squadron will 
bear favourable comparison in many respects with that 
now being mobilised on this side of the Channel, it must 
be remembered that our most powerful armoured vessels 
are now in the Mediterranean, while the French squadron 
in those waters has been withdrawn to form a combina- 
tion with the Northern squadron, the prevention of which 
used—in the old wars—to be one of the principal objects 
of naval strategy. 


Total number of guns 10cm. and upwards ... 








THE OFFICIAL REPORT ON WAR MATERIEL IN 
THE PARIS EXHIBITION. 


Tuis report is made by Colonel O'Callaghan, R.A., and 
Major Clarke, R.E., the officers who acted for the War- 
oftice on the Bucharest trials of 1886, and together visited 
our Mediterranean stations. The report is, as would be 
expected, able and thorough, and deals with points that 
have escaped notice elsewhere, and apart from this, the 
opinions of the writers, so far as they are expressed, have 
a special value. 

The report commences with the steel used in war 
matériel and the firms capable of manufacturing for the 
Government. On this we should have been glad of much 
more information than is given;. but we admit that the 
questions which we have in our mind could hardly be 
considered directly connected with the Exhibition, and 
some of them might be confidential. The following lists 
of factories are given :—Government factories: Tarbes, 
Puteaux, Bourges, for land service guns; Ruelle for naval 
ditto. Private firms supplying guns of any size: (1) 
Forges et Chantiers dela Méditerranée—under M. Canet; 
(2) Anciens Etablissements de Cail; (3) Schneider and 
Co. (Creusot). It is added that two other private firms 
could perform the same functions, but do not at present 
do so, viz., Fives Lille and St. Chamond. The following 
make parts of guns, such as tubes, hoops, &e.: (1) Holzer, 
(2) Firminy, (3) St. Etienne, (4) Marrel, (5) Chatillon 
Commentry. 

Armour piercing projectiles 


are made by—(1) 


Schneider, (2) Holzer, (8) Firminy, (4) St. Chamond, 
(5) St. Etienne, (6) Marrel, (7) Chatillon Commentry. 
Steel melinite shells have been made in large numbers 
by the following firms:—(1) Chatillon Commentry, (2) 
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gt, Etienne, (3) Eschger, Ghesquiére and Co. (Paris), (4) 
St. Chamond, (5) Marrel (Rive de Gier), (6) Brunon fréres 
(Rive de Gier), (7) Societe Industrielle et Commerciale 
des Metaux (Paris), (8) Creusot, (9) Société Metallurgique 
de l'Uriége, (10) De lHorme and Co. These lists con- 
tain, in all, four Government and fifteen private firms ; 
and of these, nine establishments appear to be capable 
of making ordnance of the largest size. The report 
observes, further, that the difficulties connected with 
steel manufacture have apparently stimulated the 
makers to efforts which have brought it to a condition 
or attained a standard “ which, in certain respects, has 
not been, as yet, attained in England.” 

This is most disheartening, or, rather let us hope, 
most provocative of effort in this country. The state- 
ment may be more or less limited in the sense in which 
the words “certain respects” are to be understood. 
We mean, it may be true and consistent with these words 
that, in certain other respects, England may be in advance 
of France, as we hope it is in certain classes of work done 
on a large scale. ‘The American Foundry Board certainly 
found much in connection with Whitworth’s establish- 
ment which was in advance of anything seen on the 
Continent. Even so, it is none the less incumbent on us 
to look out for and emulate all that is in advance of us, 
and on this we should have been glad of more infor- 
mation. One matter is noticed in some detail which is 
exactly the sort of thing that is in character with French 
genius and science. If it is actually used “largely,” as 
stated, at the St. Jacques Works, it has, we hope, passed 
from the stage of a pretty scientific toy to that of a 
valuable manufacturing instrument. It is termed the 
“Jonette pyrométrique,” embodying the application of 
polarisation to the rays of the spectrum. A plane of 
quartz, cut perpendicular to its optical axis, is interposed 
between two Nichol prisms, a polariser, and an analyser. 

When an incandescent body is observed through this 
instrument the proportion of the simple rays of the 
spectrum vary with the temperature. For a given move- 
ment of rotation of the analyser the colour visible varies 
according to the temperature, and the passage from one 
tint to another requires an angle varying according to the 
luminous shade observed. A small turn brings the change 
from green to red, and the angle thus turned tells the tempe- 
rature. This test is said to be far more accurate than 
any judgment based on observation with the naked eye. 
Cherry red at about 900 deg. requires an angle of 40 deg.; 
white heat at 1500 deg. one of 69 deg. to bring about the 
change of colour. Temperatures below 900 deg. are diffi- 
cult to appreciate on account of the small illumination 
they produce, and a large objective is employed. ‘The en- 
graving herewith shows the most recent arrangement of the 
“lunette pyrométrique.”” The angles of rotation corre- 
sponding to different temperatures are read off by means 
of a mirror on the dise C, 
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With regard to the exhibits generally, having dealt with 
what appeared to be of most importance last summer, 
we only propose to notice any new features or such ex- 
pressions of opinion as derive special value from their 
connection with this report. The field equipments of 
England and France are compared. The French service 
guns are heavier, and carriages lighter than our own. 
The French equipment is in some respects old fashioned. 
This is not apparent to a casual reader, but he may per- 
ceive that the proposed Canet equipments for long and 
short field guns agree very nearly with our field battery 
and horse artillery pieces. The Canet “ models,” indeed, 
are dwelt upon as the most important feature to notice 
in French ordnance. ‘These carry out the principle of 
combining length of bore with slow-burning powder very 
far. That there is a strong family likeness between the 
best carriages and mountings in this country and those of 
the Canet system is to be expected, seeing the important 
part formerly played by M. Canet in Vavasseur’s works 
at Bear-lane, Admirable as are all the features of the 
anct system, there is little that is new in principle to us 
in England, though we undoubtedly see very advanced 
types of guns and carriages on the newest principles. A 
quick-firing 15 em. (5-9in.) gun, 48 calibres long, for 
example, is a notable piece. The breech-closing arrange- 
ments with De Bange pad are nearly those which 
we have adopted—we cannot say invented—in this 
country. The rifled howitzer mounting for high angle 
firing for coast defences, and the gun for firing 
at high angles from on board ship, may be compared 
with Elswick designs answering the same purpose, 
though differing in details, and in some cases in 
Principles of construction. For example, the principle 
embodied in some notable Elswick designs of placing 
the buffers in a structure which moves through angles of 
elevation with the gun, so as to keep the recoil of the 
gun and the resistance of the buffers as directly opposed 
to each other as possible, does not find place in corre- 
sponding Canet designs. On the other hand, there are 
peculiar “balance” and ‘circular high-angle mount- 
yrs and in the latter the buffers are kept on the plane 

€ gun’s axis through all angles of elevation. 
€ most powerful Canet gun js one of 82cm. 





(12°6in.) bore and 40 calibres long, discharging its pro- 
jectile of 9921b. with an estimated velocity of 2297ft., 
and energy of 86,300 foot-tons. On the Canet system 
generally, the report observes: ‘ The distinctive features 
of M. Canet’s exhibits are ingenuity, mechanical skill, 
and neat workmanship. The guns are of most modern 
type, vary from 86 to 48 calibres in length, and—with 
the exception of the cheap cast iron jacketted guns for 
coast defence—are made entirely of steel, hooped up to 
the muzzle.” The ballistics obtained with new smokeless 
powder are vague and hypothetical apparently, or, if not, 
actual results are kept dark. 

The Canet exhibits formed, as we have said, the artillery 
piece de résistance; but there are others that claim 
attention. The St. Chamond guns, of 155mm. (6:lin.), 
275 min. (10°8in.), and 200 mm. (7-8in.), are constructed 
on a peculiar design, with a tube specially intended to 
resist erosion and wear, over which are shrunk hoops to 
take the transverse strain and forged longitudinal pieces 
to meet longitudinal stress. In the carriages are seen 
the same arrangements found in those of Vavasseur and 
Easton and Anderson; but Belleville springs are largely 
used to bring the guns up after recoil. The armoured 
cupola tried at Bucharest, with hydraulic pivot, but 
modified by the application of the mushroom dome roof, 
is noticed, also a model of Mongin’s oscillating turret and 
fort, given in THE ENGINEER of November 22nd, 1889. 

In the report on the exhibits of the ‘ Anciens Etablisse- 
ments Cail,” and of Hotchkiss and Les Forges de 
Chatillon et Commentry, we see little to note, and we 
pass on to the melinite shells, which constitute a new 
branch of manufacture, and to the new shrapnel. The 
design of the shrapnel shell had been kept a profound secret 
until the time of the Exhibition. The novelty consists in 
an arrangement of interior which enables a very thin 
envelope of steel to be used as an exterior shell. This 
interior is formed of bullets lying in recessed dises of 
cast iron, resembling, in fact, the old “‘ Reeves” pattern 
of case, with iron substituted for wood, which gives the 
solidity required. The melinite shells are four and a-half 
and five calibres long for the 15 cm., 22 cm., and 27 cm. 
guns. They are stamped out in circular discs, which are 
worked first hot and then are cold drawn to the required 
length. The shooting of these long shells is said to be 
good, and to depend on the disposition of metal about 
the head; no section was exhibited. Cupolas for inland 
forts were exhibited by St. Chamond, as mentioned above, 
by Chatillon and Commentry, by Creusot and M. Canet. 
The results obtained in the Chalons experiments are kept 
secret, but the total number of cupolas ordered by the 
French Government remains restricted to twenty-five, 
distributed among the defences for Paris, Laon, Toul, 
and Belfort. The report does not speak with enthusiasm 
about any of these cupola designs; that of Creusot and 
the oscillating form proposed by M. Mougin, are con- 
sidered impracticable, or at all events, beset with diffi- 
culties. 

Under the head of “ General Remarks” come some 
important observations. The first one makes us rub our 
eyes to see if we have read it correctly; we give it in 
extenso :— 

“Coast defences.—The coast defences of France are 
under the Minister of Marine, but are in charge of a 
special force. It probably results from this that questions 
involving naval policy, and into which naval questions 
largely enter, are dealt with harmoniously. Considera- 
tions of navigation would thus, doubtless, receive full 
prominence in laying down the armament of a port, and 
submarine mines would be subordinated to naval con- 
siderations.” This is what we should naturally expect 
from a naval officer reporting on the subject; but seeing 
that in England the coast defence has been in the hands 
of the Royal Artillery as regards guns, and Royal Engineers 
as regards torpedoes and submarine mines, we should 
hardly have expected a report drawn up by one officer 
of each of these corps to point out in a matter-of-course 
way the advantages arising from consigning this branch 
of work to the Navy. If they feel it to be their duty to 
express such an opinion, we greatly admire them for speak- 
ing out so plainly ; but such an opinion would, we should 
have supposed, have been accompanied by an explana- 
tion. Of course, it is possible, also, that the special force 
contemplated as working under the naval authorities 
might contain members of the Artillery and Engineer 
corps. 

The entire separation of the ordnance from the 
army and Navy in France, and the separate systems 
adopted are thought to be rather an advantage than the 
reverse, as leaving each service unhampered in meeting 
its needs. ; 

Gun construction.—The development of long guns 
and slow-burning powder, before mentioned, is again 
noted, and the high muzzle velocity and flat trajectory 
of the Canet quick-firing guns, in some of which the 
length is 48 calibres. As to construction of French guns 
generally, transverse strain is met by hoops, while a 
thick A tube bears both the longitudinal strain and the 
wear of erosion. There is no attempt to line the latter ; 
when it is worn out the gun is re-tubed—an operation 
which appears to us is, under the circumstances, to in- 
volve nearly re-making it. For land service, the de Bange 
obturator is used; for sea service, the Broadwell ring. 

Mountings.—As to these, the report expresses 
the opinion which we have given above, that there is 
little to learn except in the large use of Belleville springs. 

Long shells of melinite are interesting and import- 
ant, but apparently melinite is still open to distrust and 
is said to have burst several guns. The long steel shells 
are, of course, available for powder, if preferred. 

Tests for steel.—These are applied to the material 
after oil hardening, and, in spite of the apparent con- 
sequence of possible costly rejections, seems to work 
well, the rejections being few, in spite of the high 
standard which is rigidly maintained, and the cost of 
the guns is eventually less than in England. The lesson 
drawn is the desirability of making tests from the 
finished mass, not from untempered forging. We may 








observe, with regard to the standard, that the report 
observes that the variations permitted in the elastic 
limit and breaking stress are small, and the percentage 
of elongation insisted on, makes the test severe, compared 
with our own. On the other hand, the “ shock” or per- 
cussive test, which takes the place of our bending test, is 
less severe than ours; and Captain Penton, inspector of 
steel to the War-office, observes that manufacturers, both 
in England and France, find no difficulty in working to 
the specification. 

Under the head of “ Miscellaneous” come torpedo 
tubes—Canet system—in some of which powder and air 
impulses are employed. The French Navy favour tubes 
with spoon-shaped ends, to drop the torpedo flat on the 
water. A detector light-buoy was exhibited, a ring of which 
is to be used to encircle a vessel at night by a wire con- 
nection. A torpedo boat striking, causes phosphide of 
calcium to flare and show the point of attack. The 
following are also noticed ;—Howell torpedo; an oscillo- 
meter to measure the angle a ship rolls; ambulances, 
disinfecting apparatus, field ovens, carrier pigeons; cap- 
tive balloon, with steam hauling gear and articulated 
saws, consisting of short lengths connected by flat rivets. 
These fold up in a small compass, with a handle or a 
loop at each end, for ordinary use. With a rope three 
men can work on each end, when, it is said, a tree 2ft. in 
diameter can be felled in ten minutes. A saw costs only 
five francs. Several kinds of wheels are shown: the 
Gerard, which is recommended in the report as worth a 
trial in this country, and the Dégrange strengthened 
wheel, closely resembling our own so-called new pattern 
service wheel, in which, as in our own, the spokes butt 
against each other, but in the French wheel they tenon 
into the nave, which is of wood, whereas ours is of metal; 
they are held by circular washers and bolts. A spoke is 
easily replaced, if necessary, and the wheel appears to be 
strong and good. Under the head of “ Fortification” were 
several exhibits. General Coste, the head of the manage- 
ment of the Exhibition, holds advanced views as to the 
need of discarding old-fashioned forts, and posting 
infantry distributed in extended trenches made as 
invisible as possible, supported by portable cupolas 
containing quick-firing guns, something, we presume, on 
the principle shown by Griison—see THE ENGINEER of 
December 7th, 1888. There were good suspension “flying 
bridges,” so-called, not the anchored boat or raft which is 
known as a flying bridge, but an actual bridge of light 
construction; transportable bridges, maps, -metallic 
packing, pneumatic signalling apparatus, «c., sliding 
railway in which friction is reduced by the interposition 
of liquid between the metal surfaces, and in which 
hydraulic propulsion is employed. The carriages move 
on “skates ” into which water is forced. 

The principle of the sliding railway might perhaps, as 
suggested in the report, be found valuable for other than 
military work. The chief difficulty appears to be the 
leakage and waste of water. Where heavy weights are 
moved backwards and forwards for a short distance it 
might answer under some circumstances to close up the 
junctions of the lengths of rails, and get a close fit on a 
uniform section of rail, when the interposition of water 
would tell to the fullest extent. . 

We commend this report to the attention of those who 
may be interested in any of the subjects touched on, 
which it is impossible to do more than notice in a brief 
review. 








TENDERS. 
BOILERS FOR THE ABBEY MILLS PUMPING STATION. 


AT the usual weel:ly meeting of the London County Council on 
Tuesday, held at the offices, Spring-gardens, Charing Cross, ene of 
the committees reported that they had considered the following 
tenders for the supply of six Lancashire boilers for, the Abbey 
Mills pumping station :— 
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The Bowling Iron Co., Limited (for five boilers only) 2400 0 0 
Messrs. A. Anderton and Sons.. .. .. -«- 2500 0 0 
Pa Spurr, Inman, and Co., Limited 1s 0 0 

‘a R. Taylorand Sons .. .. .. 85 0 0 

i Fernihough and Sons .. 267 0 0 

+ Tinker Brothers 30 0 0 

od Yates and Thom 5 00 

ee W. H. Wood and Co. ei i 50 0 0 
Thames Ironworks Company, Limited .. 3130 0 0 
Messrs. PenmanandCo. .. .. .. .. 50 0 0 
a J. Watt and Co. 75 0 0 
pS ae ee p 00 
Messrs. Hawksley, Wild, and Co. .. .. .. .. 2 00 
The Oldham Boiler Works Company, Limited .. 260 0 0 
Messrs. J. and J. Horsfield Si ak" ie cake 275 0 0 
Pe D. Adamson and Co. .. 305 0 0 

% Easton and Anderson .. 3 00 
Med. Mi Pree 2. us ks 3437 10 0 
i es es Oss cc) ae ae ce 3s 3488 0 0 
Messrs. J. Adamsonand Co. .. .. .. 3583 0 0 
“s Tinker, Shenton, and Co... .. .. .. .. 3655 0 0 

7 Woodhouse and Rawson United, Limited .. 3950 0 0 

a ip. ge A ee ere 4034 0 0 

39 Harvey and Co., Limited .. .. .. . 4333 15 0 


After a careful consideration of these tenders, the recommendation 
which the committee had to make was—‘‘ That, subject to an esti- 
mate to be submitted to the Council by the Finance Committee, as 
required by the statute, the tender of Messrs. Spurr, Inman, and 
Co., amounting to £2818, be accepted, subject to the usual in- 
quiries.” This was agreed to. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer, John 
Stevenson, to the Pique; engineer, William R. Parker, to the 
Blenheim. 


RoyaL AGRICULTURAL SociETY OF ENGLAND.—It will be seen 
from our advertising columns that the entries for the competition 
of threshing machines, which the Royal Agricultural Society of 
England has arranged in connection with its Doncaster meeting 
next summer, close on Friday, the 1st August next. We under- 
stand that several entries for the competition have already been 
received by the secretary. 


NaTIONAL ART CoMPETITION.—The Exhibition of the works sub- 
mitted for the National Art Competition, 1890, by the Schools of 
Art throughout the kingdom will be opened to the public on Mon- 
day next, the 28th instant, and will remain open until the end of 
August. The works will be on view in the Enamels Gallery of the 
South Kensington Museum. The free daysare Mondays, Tuesdays, 
and Saturdays, when the Museum is open from 10 a.m. to 10 p.m, 
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ELECTRICAL ENGINEERING AT THE EDIN- 
BURGH EXHIBITION. 

In connection with the motive power supply, we 
omitted to mention in our last article that the whole of the 
steam is furnished by five of Messrs. Galloway’s boilers, 
each capable of evaporating 8000 lb. of water per hour, 
and whose dimensions are 30ft. long by 8ft. diameter. 
At the exhibit of the Blackman Fan Company is to be 
seen a novel departure in the method of driving venti- 
lating fans electrically. We have long been accustomed 
to see these well-known fans driven by an electric motor 
either by means of a belt connecting the two or by 
coupling the motor and fan to the same shaft, but in the 
instrument exhibited the two are virtually combined to 
form one piece of apparatus. The armature of the motor 
portion is carried at the periphery of the fan, the field 
magnets are in a circle around this, and the commutator 
is on the fan spindle—Fig. 1. Looked at another way, 
the apparatusis an electric motor, whose armature is of 
large diameter and small radial section, the intermediate 
space being occupied by the fan blades. 
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In the apparatus exhibited in operation, the field 
magnet, which is excited as a shunt on the terminals, con- 
sists of eight poles alternately placed, the armature being 
also wound to form the same number of poles. The two 
ends of the armature winding are brought to two contigu- 
ous sections of the commutator and alternate sections put 
in electrical contact, so that the instant before the arma- 
ture poles reach the field poles, the current is reversed 
through the armature, attraction then taking place 
between the next forward set of poles, and producing 
continuous rotation. Mr. Watel, the patentee, has tried a 
larger and smaller number of poles than the above, con- 
nected up the armature coils in multiple series and multiple 
arc, and tried different weights of iron and copper in the 
fieldand armature; one result being that the apparatus is 
found to be most efficient when the weights of iron 
and copper in the armature and field are identical. 
With a given strength of field in the armature and field 
magnet, the effective torque produced is greater the 
further off from the centre of rotation the given attractive 
force is set up; and as the fan is always run in one 
direction, the large diameter of the armature offers an 
additional advantage in giving momentum to the system. 
With the manner of joining up described, only eight 
divisions of the commutator are necessary, the inventor, 
for simplicity of construction, preferring not to wind the 
ring continuously, as in the Gramme, and increase the 
number of commutator sections. As the engraving indi- 
cates, insulated wires are run along the fan blades, con- 
necting the sections of the commutator with the armature 
coils, and two brushes are employed. The apparatus is 
supplied with current from a Wilson-Hartnell dynamo 
in an adjoining stand, driven by a Stockport gas engine. 
It is fitted with a 24in. fan, and runs at 600 revolutions 
when absorbing 25 volts and 4 ampéres. 

The system of electric launches run on the Union 
Canal, skirting the Exhibition grounds, by the General 
Electric Power and Traction Company, demonstrates the 
practically perfect stage to which launch propulsion by 
electricity has arrived. There is only one way of supply- 
ing electric power for propulsion on the water, and that 
is by charged accumulators. Hence, the chief considera- 
tion, beyond the employment of a good motor requiring 
a minimum of attention, is the durability and capacity of 
the accumulators for a given weight. In these launches, 
E.P.S. 15-plate cells of 120 ampére-hours capacity are 
employed, each launch carrying fifty cells under the 
seats, in conical ebonite boxes, suiting the curvature of 
the boat. Each cell with the acid in weighs 57}1b.; the 
total dead weight of batteries carried per launch is there- 
fore about 1 ton6cwt. The launches, of which some 
five are plying on the canal, are built of }in. steel, and 
are 40ft. long by 6ft. beam. They were built in Glasgow, 
and are of the general appearance shown in Fig. 2. 

On board, the controlling apparatus for starting, 
stopping, reversing, &c., is contained in a switch-box, and 
worked by three levers. This box is placed in the stern, 
so that one man can command the tiller and the levers of 
the switch. One lever puts the current on or off 





the motor, this movement being effected through resist- 
ance; a second lever puts ahead or astern, this 
movement reversing the field of the motor, and therefore 
its direction of rotation; while a third determines full 
or half speed by putting the whole fifty cells in series 
or dividing them into two sets of twenty-five in 
parallel. When the current is on, the second and 
third levers are mechanically locked in position wherever 
they happen to be; and it is only by turning the first 




















lever to off that any change can be made. By this 
means every change is made through resistance and all 
sparking avoided. Asa rule, the launches only run half- 
speed on the canal, this being at four or five knots per 
hour. Each is licensed to carry forty persons, and when 
so loaded will run for four hours at full speed, the cur- 
rent being 30 ampéres. At half-speed with the cells in 
parallel 23 ampéres is the working current, which allows 
a run of ten hours with one charge. In the larger 
launches, such as those running on the Upper Thames, the 
increased space for batteries permits of using sufficient cells 
for working two half-batteries in parallel at full speed, 
and dividing these again into four parallels at half-speed. 
Close to the landing stage at the Exhibition a charging 
station is established, containing a semi-portable steam 
engine and Elwell-Parker dynamo, the charging of the 
launch batteries being carried out during the night for 
five or six hours at about 30 ampéres. 

The motors fitted to these launches are those of 
Messrs. Immisch, which are now of well-known excel- 
lence. Copper-plated carbons are used as collectors, 
abutting against the commutator in a radial direction, 
and requiring no change of lead on reversing. The con- 
trol of the launch, and the ease with which any required 
changes follow each other, is seen to advantage while 
turning round. At Slateford there is only just suficient 
width to turn round in, with a possible chance of running 
bows ashore on one side or fouling the propeller in weeds 
on the other, so that very quick reversals are necessary 
for a time to assist her in turning. Without decent 
weather the public cannot be expected to be enthusiastic 
enough over electric, or any other traction, to avail itself 
of open-air trips, and so far, with the exception of one or 
two of the earliest opening days, the weather has been 
most damping to the spirits and skins of visitors. It is 


to be devoutly hoped that the dial which “numbers none 
but sunny hours” will yet have some chance of perform. 
ing its functions, and that the Exhibition will yet see a 
large share of appreciative visitors. 








At Messrs. Immisch’s stand in the Machinery Hall are 
to be seen specimens of the accumulators used on the 
launches, the type of propeller employed, and various 
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types of motors. The most noticeable feature in this 
exhibit is a 2}-horse power motor mounted and connected 
as in use to a rock-drilling machine. The motor is 
mounted on a trolly, as shown in Fig. 8, and connected 
to an Ingersoll rock driller by pitch chain gear. It per- 
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forms its work at 150 volts and 16 ampéres, at a speed of 
1200 revolutions, and is shown in operation. The drilling 
machine, which is illustrated in Vig. 4, has done good 
work in driving hard ground in the operations connected 
with diamond, lead, and coal mining, slate and granite 
quarrying, and tunnelling. It is usually driven by com. 
pressed air, but the type illustrated is the hand-power 
drill, and it is this type which is driven by the motor, 
Any adjustment of position of the motor can be effected 
without shifting the truck, the motor being mounted on g 
block engaging in a screw for a forward or backward adjust. 
ment, and this again being mounted on a turntable which 
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can be clamped in any position. An excellent form of 
switch is used in connection with this plant. This has six 
contacts—Fig. 5—and is connected up to resistances 
in the main circuit. The lever makes a good spring contact 
with each contact block as it passes, breaking contact 
completely with one block before it touches the next. 
The circuit, however, is not broken here, but at the 
extremities of short pieces of iron rod, which therefore 
take up the spark. To each block is clamped a short 
length of jin. iron rod, as shown, and the lever also 
carries a similar piece of rod, kept in position by a spiral 
spring. This touches the bit of rod on each block as 








contact is made, but does not sever its connection until 
after the switch lever has broken contact. Hence the 
spark on breaking cirenit occurs only between the 
points of the iron rods, which gradually consume and 
are easily renewed. The switch is more particularly 
serviceable in motor circuits in connection with pumping 
and hauling plants, where it is usual to work at not less 
than 300 volts. 

Messrs. Immisch have designed a good form of holder 
for their carbon brush holder. The carbons, which are 
copper plated, are pressed against the commutators by 
the spiral springs s s—Fig.6. The brush holders bolt 
into slots in the rocking arm, and are adjustable in these 
slots for taking up the wear of the carbons. When 
required to feed up the carbons, the nuts holding the 
brush holders in the rockers are slacked and the set screws 
PP set up. Owing to the width of bearing surface of the 
carbons the usual commutator is divided into two parts, 
thus doubling the width of each section, that is there are 
two commutators, each with its sections set alternately 
to the other, and one carbon plate bearing on each—Fig. 6. 
The ends of the carbons which abut against the com- 
mutators are cut square in the motors exhibited, and it is 
noticeable how admirably these brushes are adapted for 
motor working where it is a requisition to be able to 
reverse the direction of running without sparking and 
without change of lead. Down to the smallest sizes of 
motors the above arrangement of collectors and double com- 
mutators is in practice. The only other exhibit in which 
we notice the use of carbon plates as collectors is in the 
Sprague electric tramcar truck, now being fixed on the 
stand of the Electric Construction Corporation. We are 
informed that for mining purposes, in which the motors 
are worked at higher potentials, the ends of the collectors 
“1 not cut square, but at an angle of 45 deg. with one 
side. 
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In addition to the above, Messrs. Immisch exhibit one 
of their constant current motors fitted with an automatic 
regulator. These motors are designed to develope a 
given brake power at a given speed, when connected in a 
given constant current circuit. A centrifugal governor is 
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|mentioned method of shunting the field is the most 
| recently adopted, having been found to act without 
| sparking. 
| have been made to work on a high potential 40-light 
| Brush are circuit at 10 ampéres. 


Constant current motors on this principle 





MESSRS. KING, BROWN AND CO., SHIP-LIGHTING PLANT. 


connected direct to the armature spindle, and controls 
the movement of a light red carrying a contact piece. 
This moves over the surface of a number of insulated 
contacts placed close together horizontally, so that the 
travel of the movable contact over them is as short as 
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possible. The contacts are connected to a set of 
resistances connected as a shunt to the field of the motor. 
If now the load is suddenly taken off the motor its speed 
increases, and the centrifugal governor acts so as to cause 
the field to be more and more shunted until the speed is 
normal again. The motor exhibited is designed to work 
on a Thomson-Houston are light circuit of 6°8 ampéres. 
The regulation in this machine is by altering the number 
of sections of the field in circuit; but the above- 





MESSRS. KING, BROWN AND 


Messrs. King Brown and Co. show two very compact 
and well-built ship-lighting combined plants, the dynamos 
of which are examples of their latest form of build— 
Figs. 7 and 8. Both these plants are run from the steam 
supply in the Machinery Hall, which at this point is only 
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Co., SHIP-LIGHTING PLANT. 





about 601b. pressure, and the engines are not condensing. 
They are, however, intended to work at a pressure of 
150 lb., now used at sea, and to exhaust into the main 
condensers. The larger of the two plants—Fig. 7— 
consists of a compound engine, with cylinders 7}in. and 
12in. diameter and lft. stroke, coupled direct to a four-pole 
dynamo, whose output at the normal speed of 300 
revolutions is 400 ampéres at 110 volts, equivalent to 
about 700 16-candle lamps. The floor space occupied by 


this engine and dynamo is 8ft. Gin. by 3ft., the height 
over all 7ft. 6in., and total weight four tons. The 
governor is fixed horizontally to the crank shaft direct, 
and acts on a throttle valve. Piston valves distri- 
bute the steam. The dynamo field is built of 
six separate parts of forged iron, namely, one each 
for the four limbs and the top and bottom yokes. 
The rings above for slinging, bolt on the top yoke to the 
upper limbs, and the lower yoke is bolted on to the 
limbs and bed-plate by vertical and horizontal bolts as 
shown. The iron is tooled and finished all over. The 
armature, which is drum-wound, is made up of 142 
copper bars of large section for the heavy current de- 
veloped, and measures 233in. in length by 2lin. diameter. 
The commutator is built of seventy-one sections of drawn 
copper, insulated with mica. Four sets of brushes are 
used, and three to each set. The rocking frame on which 
these are mounted carries a spur-wheel, which may be 
turned for adjustment by a worm and hand wheel, giving 
a very steady and gradual feed. Spaces for ventilation 
are left in building up the core of the armature, which 
cause a good draught when running. The field-winding 
is compounded, the series portion being, for flexibility, 
built of a number of copper strips lin. in width, composed 
into a conductor jin. thick, taped and varnished over. 
Under the conditions at sea mentioned above, the plant 
could be worked up to 80-horse power. 

The type of two-pole dynamo is shown in Fig. &. 
The field is composed of two solid blocks of forged iron, 
forming the limbs and pole pieces. The lower ends of 
the limbs are fastened by set screws to a special portion 
of the cast bed plate, surfaced off, and made of double 
the section of the limbs, to compensate for want of per- 
meability. The armature is drum-wound, measuring 
17in. long and 14}in. diameter, and the commutator has 
eighty sections. At 160]b. pressure the speed is 285 
revolutions, and the output 120 ampéres at 105 volts. 

The engine is a single cylinder with steam chest 
and cylinder placed below and crank shaft above. The 
cylinder is 6}in. diameter, and stroke 6in. The governor 
is fixed as in the compound engine above. On the shaft 
of each engine a hand wheel is provided for turning over 
centres. The total weight of this plant, which will light 
250 16-candle lamps, is 2 tons 3 cwt., the floor space 
occupied 5ft. 6in. by 2ft. 9in., and height over all 3ft. 9in. 
This plant is in use at the Exhibition for supplying cur- 
rent to motors running the phonographs at the Edison 
exhibit. 

In our next article we purpose giving the leading fea- 
tures of the exhibits in the French section, which has 
only been completed within the last few days. 








A NEW METHOD OF CLEANING RESERVOIRS. 


In the Engineering and Building Record of June 14th a brief 
reference was made to the arrangement which will be adopted to 
clear the reservoir at Denver, Col., from sediment in case of 
necessity. The bottom of the reservoir, as there stated, will be 
made to form several large pockets at the lowest points in which 
will be located blow-off valves, through which water and any sedi- 
ment which may have collected may be discharged to any con- 
venient point. 

The general arrangement of these pockets and valves is shown 
in the accompanying illustration, prepared from a photograph of 
one of the seven reservvirs at Florence, Neb., which supply water 
to the city of Omaha. The photograph and data were kindly 
furnished by Mr. W. A. Underwood, of the American Water- 
works Company of New York, who in this instance, as well as in 
the case of Denver, carried out the work. 

The formation of the pockets in the bed of the reservoir is clearly 
shown in the illustration and requires no explanation. The blow- 


off valves are of the disc pattern and are operated from small 
hydraulic cylinders arranged in the manner shown, the valve stems 
in each case being continuations of the piston-rods worked from 
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the cylinders. Water under pressure is supplied underneath the 
pistons by the pipes shown running along the reservoir bed, and 
the cylinders and pistons are so proportioned for the available 
pressure that when the water is admitted the total pressure under 
the pistons is sufficient to raise the blow-off valves from their seats 
and allow the escape of water and mud from the reservoir. From 
each blow-off valve opening a 24in. pipe runs down vertically 15ft., 
connecting with the main discharge pipe. The arrangemeut, it is 
understood, has been found to work in an altogether satisfactory 
manner. When the entire contents of a reservoir are blown off in 
this way, any remaining sludge may be washed off with a jet from 
a hose. 

This hydraulic valve arrangement, according to Mr. Underwood, 
isin some places used by them on different points on delivery 
mains fer shutting off the water supply when necessary, water 
under pressure in such a case being admitted to the top of the 
cylinder. Ordinary gate valves are in such cases employed, the 
advantages claimed being rapidity of closing and freedom from the 
danger of twisting the valve stems, incurred by lack of caution on 
the part of the men in working the shut-off valves in the ordinary 
way, there being generally a tendency to give the valve an extra, 
though unnecessary, turn, to make sure that a valve is tightly 
closed. With the hydraulic cylinder attachment the valve is 
closed by direct pressure, there being no turning of the valve 
stem, and the water to work the appliance may be taken directly 
from the delivery main at a point in front of the shut-off valve, 
the supply to the cylinder being controlled by a cock. Each 
hydraulic cylinder, it will be understood, is provided with proper 
discharge openings at top and bottom for the water after it has 
performed its work in opening or closing a valve. 
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RAILWAY MATTERS. 


Tue tender of Messrs. S. Pearson and Son, Westminster, 
has been accepted for building the viaducts and doubling the Great 
Western Railway between Plympton and Brent, South Devon. 

Tue. Bengal Provincial Railway Company, the first 
purely native railway company yet organised, is about to construct a 
narrow gauge line, thirty miles in length, from Tarkessur to Tribeni 
Ghat. Several leading natives have joined the board of directors. 


Unprer the head “Light for the Holy Land,” an 
American paper says Messrs. I. A. Williams and Co., of Utica, 
recently shipped three headlights of their manufacture to 
Jerusalem, to be used on the Jaffa and Jerusalem Railroad. These 
are the first headlights ever sent to the Holy Land. 


Tue Railroad Gazette says :— The Rio Grande Western 
Railway Company has ordered eight more heavy freight standard 
gauge locomotives of the Baldwin Locomotive Works similar to those 
recently delivered. Four more y nger | tives have been 
ordered of the New York Locomotive Works of Rome, N.Y. The 
company is altering ten narrow gauge engines to standard gauge.” 


Trarric on the Belgian State Railways for the week 
ending July 6th compares very favcurably with that of the corre- 
sponding week last year. There were running this year 58,399 
wagons, as against 55,907 in 1889, showing an increase of 2492. Of 
this increase, 1324 wagons were loaded with general goods, and 
395 with coal and coke, both subject to the tariff, while 396 various 
and 377 fuel were carried for the service of the lines. 


“THE worst accident of the week,” says the American 
Engineering News, *‘ was a head collision, July 9th, near Clear 
Creek, Ala., on the Louisville and Nashville Railroad, between a 
freight and a passenger train, killing the engineer and fireman of 
both engines and one brakeman, and seriously injuring an extra 
fireman. The freight train was an extra, and it is said the 
passenger train had orders to take the siding at Clear Creek.” 
Some of the other accidents, not the worst, are also recorded. 


Ir is reported that “the Chicago, St. Paul, and 
Kansas City Passenger Department has issued a circular 
calling for a solution of the following problem :—The distance 
between St. Paul and Chicago by this line is 420 miles. What is 
the exact distance travelled between those cities by a point on the 
circumference of a 6ft. driving tire. Answers should be sent to 
W. R. Busenbark, General Passenger and Ticket Agent, Phoenix 
Building, Chicago.” We do not know where the difficulty comes 
in; but the above-mentioned paper says ‘‘we will hazard as a guess 
534°761 miles = 534 miles 4018-08ft. 


THERE are in the Canadian Dominion 13,325 miles of 
completed road and 416 miles under construction, representing a 
paid-up capital of £152,115,289. In 1889 the working expenses 
were £6,207,609, and the earnings £8,429,923, leaving a net income 
of £2,222,314. Over the 12,628 miles in actual operation last year 
12,154,051 passengers were carried, and 17,928,626 tons of freight. 
During the past ten years the mileage of railways in the Dominion 
has more than doubled, while forty-six years ago there were only 
sixteen miles of railway in operation over the whole of British 
North America. It is calculated that there is now one mile of 
railway to every 375 inhabitants. 


A NOTICE inserted in the Bulletin Municipal Officiel 
informs the public that an inquiry is now open concerning two pro- 
jects for the construction of railways in Paris. The first scheme, 
presented by the Northern Railway of France, comprises two lines. 
One starting from the point where the Northern Railway crosses 
the Chemin de Ueinture would be carried to the Gare du Nord, and 
thence up the Rue Lafayette to the Place de |’'Opera and Boule- 
vard des Capucines. The other line would start from the same 
point, and on reaching the Gare du Nord would branch off up the 
Boulevards de Strasbourg and de Sébastopol, Rue Turbigo, &c. 
These two lines would eventually have branches to the Gare de 
l'Est and de l'Ouest. The second project is presented by the 
Société des Etablissements Eiffel, for a metropolitan railway 
destined to place the Orleans terminus in connection with the Place 
de la Concorde by a circular line following the quays, Place de 
l’Hdtel de Ville, Rue de Rivoli, Place de la Concorde, Rue Royale, 
the Grands Boulevards, Boulevards Voltaire and Richard Lenoir, 
and Rue de Lyon. There would also bea branch line from Rue 
Royale to the Gare St. Lazare. All persons interested in the con- 
struction of these lines are informed that till the 16th of August 
registers will be open at the Prefecture of the Seine for the inscrip- 
tion of any observations they may like to make. The Municipal 
Council is, it seems, in favour of the execution of these two projects. 


Writinc on “Electric Railway Work Abroad,” the 
American Electrical Engineer quotes one of the leading electrical 
engineers in England, who writes to that journal in a grim] 
humorous way about the conditions that have to be contended wit 
there. Overhead conductor roads would not be allowed, he says, 
though forthe life of him he cannot see why. He goes on, however, as 
follows :—‘“‘ Even if accumulators were dirt cheap and almost ever- 
lasting, we must have Acts of Parliament—a separate one for each 
road—which are costly, and take time to get. Then comes the 
question, Who is to obtain those Acts, the tramway company, or 
the contractors for the plant?’ This seems tosurprise the journal 
mentioned, for it remarks, ‘‘ Fancy going to Congress, or even toa 
State Legislature, every time we wanted to build an electric road !” 
That would be too much even for American patience and grit. 
‘* After the Parliamentary Act come the vestries and local boards, 
existing principally for the purpose of retarding progress. These 
corporationscling toall the traditionsof centuriesago. But the worst 
of all are the tramway companies themselves. Of these there are 
about seventy in these islands. Sixty of these are without reserve 
capital, don’t pay adecent dividend, haven’t a penny for renewals, 
dare not increase capital without more Acts of Parliament, ask 
you to find everything, and then perhaps allow you to makea hand- 
some profit for their stockholders without any thanks.” There is 
some truth in this; but, can anyone put down electrical tramways 
to-day and guarantee under penalty to work them cheaper than 
by horses, with certainty and without objectionable features ? 


THE figures given below show the new track laid 
during the first half of the calendar year in the United States, 
Canada, and Mexico. The lines under construction, or for which 
contracts have been let, are also given, as well as those only sur- 
veyed or projected. This last class of enterprises has been made 
more full than in our previous tables, and it doubtless contains a 
larger proportion of lines which will not reach the construction 
stage than have the previous tables. The new track laid, divided 
by States, is given by the Ruilroad Gazétte as follows :— 








Alabama ee 78°5 er ae 4°3 
Arizona Ter. 3°3 North Carolina -. 14-4 
Arkansas 40 Sa ‘ 7 
California . 1 Pennsylvania .. 65°7 
Colorado on eco See South Carolina -- 102 
Florida oy. oe pet ee South Dakota... .. .. 1°5 
Georgia > os Ge wee Tennessee > os RS 
eee Texas.. .. 44 
IndianTer... .. .. .. 98°4 Utah Ter... 2 
ss: kn eo om 5s. Meee Virginia .. 102 
Kentucky .. .. .. .. @4 Washington 106°5 
Louisiana .. .. .. .. 10 Wisconsin 16 
er ke os se we, Oe _ 
Maryland .. .. .. .. 30 Total, U.S. . 1898°6 
Massachusetts 1-5 

Michigan .. 441 Se ee ee 75 
Minnesota ; . 2 Ee. +5.’ sos. wee 
Mississippi . ~~ ay OO North-west Ter. 48°4 
Missouri .. .. . 34 Mexico .. .. 234 
Montana 124°8 

Nebraska 70 Total, foreign 307°9 
NewJersey.. 36 Grand total... 2200°5 





NOTES AND MEMORANDA. 


'TuE deaths registered during the week ending July 12th, 
in twenty-eight great towns of England and Wales, corresponded 
to an annual rate of 17°7 per thousand of their aggregate popula- 
tion. The six healthiest places were Norwich, Bristol, Hull, 
Wolverhampton, Nottingham, and Portsmouth. 


In London 2472 births and 1471 deaths were registered 
during the week ending the 12th inst. Allowance made for increase 
of population, the births were 234 and the deaths 290 below the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes, which had been 
15°9 and 17°5 in the two previous weeks, was 174 last week. 


A cEMENT which, it is said, will withstand frost is 
described in a paper read before a German society. The author 
stated that mixtures of (a) 1 litre of Portland cement, 3 litres of 
river sand, and (/)) 1 litre of lime cement and 3 litres of river sand, 
mixed with a solution of 1 kilo. of crystallised soda in 2 litres of 
water, when exposed to a temperature of —12°5 deg., are not in 
the least altered in their adhesive properties. 


A NEW method of obtaining stained glass is described 
as consisting of a printing process. The design is embossed on an 
iron plate, on which a lump of hot glass is rolled unti! it takes the 
form of the plate on which the pattern is cast. The sunken lines 
are then filled with enamel, and the whole plate is fired. This 
process obviously does away with the use of leads, is rapid in its 
execution, and the design may be repeated as often as required, 


Tue number of hours of bright sunshine recorded at 
Greenwich during 1889 by the Campbell-Stokes sunshine instrument 
was 1156, which is about 146 hours below the average of the pre- 
ceding twelve years, after making allowance for difference of the 
indications with the Campbell and Campbell-Stokes instruments 
respectively. The aggregate number of hours during which the 
sun was above the horizon was 4454, so that the mean proportion 
for the year was 0°260, constant sunshine being represented by 1. 


AccorDING to a paper on the “‘ Action of Boiling Water 
on Cement,” by Mr. L. Erdmenger, and published in the Thon- 
industrie Zeituny, good Portland cement should, after hardening, 
withstand the action of boiling water; but water under a steam 

ressure equivalent to 10—40 atmospheres reduces its hardness, 
Mixtures of one part of cement and three parts of sand when 
hardened can be subjected to the action of boiling water without 
undergoing change; but when considerable quantities of magnesia 
are present in the cement it does not withstand the continued 
action of boiling water, but gradually becomes soft. 


AccorpiInG to the return of the testings made by Mr. 
J. W. Dibdin, F.C.S., at the gas testing stations, of gas supplied 
to the Administrative County of London during the week ending 
19th July, the quality of the gas was, with few exceptions, main- 
tained with full quality and purity. On nearly all occasions the 
illuminating power of the gas was above the standard, but on three 
occasions it fell at Charing Cross to 15°7, 15-9, and 15°8 respec- 
tively. The pressure of the gas supplied by the Gas Light and 
Coke Company, as tested in Park-road, N.W., on the 16th ult., at 
7 p.m., was 1°9in. In Church-road, Stoke Newington, it was 1-5in. 


For a waterproof whitewash Mr. Resenschek, of 
Munich, is said to mix together the powder from three parts of 
silicious rock—quartz—three parts of broken marble and sand- 
stone, also two parts of burned porcelain clay, with two parts of 
freshly slaked lime, still warm. In this way a wash is made which 
forms a silicate if often wetted, and becomes, after a time, almost 
like stone. The four constituents mixed together give the ground 
colour, to which any pigment that can be used with lime is added. 
It is applied quite thickly to the wall or other surface, let dry one 
day, and the next day frequently covered with water, which makes 
it waterproof. The Scientific American says this wash can be 
cleansed with water without losing any of its colour; on the con- 
trary, each time it gets harder, so that it can even be brushed, 
while its porosity makes it look soft. The wash, or calcimine, can 
be used for ordinary purposes, as well as for the finest painting. 


Orprnaky moulding and stamped work, and the papier- 
maché and pressed sawdust embossed work, have been on the 
market for a long time, and but few people mistake them now for 
hand work. Basswood can be compressed to a very large extent, 
and will swell out again to its original proportions upon being 
steamed. This property, the Scientific American says, is utilised 
in the following manner. A piece of the wood is subjected to 
great pressure under a die or stamp. This stamp presses down 
parts of the soft wood, in a more or less elaborate pattern, lower 
than the rest of the surface. This process can be quickly per- 
formed, and the piece of wood is then passed to a planing machine, 
which in a twinkling planes down the surface of the wood just 
even with the top of the compressed pattern. The piece is then 
taken over to the steamer, where the warm, damp vapour soon 
swells the compressed parts back to their original size. Thus a 
handsome raised pattern is produced on the planed surface of the 
wood, which can hardly be distinguished from hand-carved work. 


In a paper recently read before the American Society 
of Mechanical Engineers, Mr. G. L. Fowler observes that the 
expense of moulding is the basis upon which all estimates and 
calculations should be founded, coupled with a careful considera- 
tion of the weights and cost of the iron and fuel. He classifies the 
expenditure under various heads, and then determines in what 
relationship they stand to one another. The various ratios having 
been determined, the timekeeper should every day take the time 
of each moulder and the work on which he has been engaged. 
This gives the necessary basis for the calculation of the cost. ‘The 
various ratios already determined are added together and multiplied 
by the wages paid; to the product is then added the wages and 
the cost of the iron in the casting. The result is the cost of the 
casting. The author gives the following example: 40 cents is paid for 
moulding a grate bar weighing 1001b., the sum of the several ratios 
is 1-2, and the cost of iron and fuel was 1 cent per pound of casting ; 
then—sum of all ratios multipled by the moulder’s wages, 0°48 dols. ; 
moulder’s wages, 0°40 dols.; cost of iron, 1°00dols.; total cost of 
the grate bar, 1°88dols. The author stated that this method of 
calculation had been employed for the last seventeen years by Mr. 
A Messerschmidt, at Essen, Germany. He had found in his own 
experience of the practical application of the method that it is of 
very considerable commercial value. 


Dr. E. LieseGane says, in the Photo Archiv, as trans- 
lated for Wilson’s Magazine, ‘‘ The expedient of covering a window 
with a fluorescent solution of quinine sulphate has not proved 
sufficient to keep out all actinic rays. This is better accomplished 
thus:—It is known that an aqueous solution of three parts green 
chloride of nickel, and one part red chloride of cobalt, is colourless 
by transmitted light, and quite clear when dilute. The two colours 
are complementary, and completely neutralise each other. Hence 
the light passing through the mixed solution has no effect on the 
salts of silver. Although it is quite white it is perfectly non- 
actinic, and does not any longer atfect the sensitive film. To com- 
pletely neutralise any possible rays in the ultra-violet, another 
glass is coated with a solution of quinine sulphate in collodion 
somewhat acidified with sulphuric acid. The quinine cannot be 
used in the same solution because it is precipitated by the cobalt 
salt. As the cobalt chloride, red when containing water, becomes 
blue when free from it, the mixture must not be allowed to dry. It 
may be made with gelatine and glycerine, but even a high tem- 
perature around the window may dry it. Silver paper which was 
left exposed for a week behind a thin layer of the cobalt-nickel 
solution thus prepared, did not show the slightest alteration. I 
bave not as yet experimented with plates, but with sufficiently 
concentrated solution these also should not suffer change.” 





MISCELLANEA, 


Mr. Joun Pacr, Chief Engineer of the Dominion 
Canals, ang the projector and constructor of the enlarged §t, 
Lawrence Canal system, died suddenly at Ottawa on July 2nd, 


THE contract for the supply of electrical instruments 
on the London and North-Western Railway for the ensuing year 
has been awarded to Messrs. Woodhouse and Rawson, This firm 
has also been awarded the contract for the supply of instruments 
to the Caledonian Railway. 


THE annual report of the Sandwell Park Colliery Com. 
pany shows that a profit of £30,448 17s, 1d. has been made. From 
this sum £7812 10s, has to be deducted for the interim dividend 
paid in February last, also £3650 for depreciation, leaving 
£22,316 Os. 4d. The directors now recommend a dividend of 1( 
per cent. and a bonus of 10s. per share. 


WE are informed that the lawsuit, Otto v. Powell, 
which has been before the French Courts for the last five years, and 
gone from Court to Court, has at last ended in confirming the 
original verdict in favour of Powell, and according him the costs 
and damages. This trial is interesting as bringing, for the first 
time, to the notice of the public the remarkable patent of Beau de 
Rochas, the inventor of the four-cycle gas engine. 


THE annual excursion of the members of the South 
Staffordshire Institute of Iron and Steel Works Managers will this 
year be to the Forth Bridge. A programme of the visit is issued, 
from which it appears that the members will leave Birmingham, 
Dudley, and elsewhere, on the evening of the 25th, arriving in 
Edinburgh on the morning of the 26th, then visit the bridge, and 
return from Edinburgh same day—about forty-eight hours con- 
tinually on the move. 


A CORRESPONDENT writes that during the recent visit 
of Prince Baldwin, the heir apparent of Belgium, to the Couillet 
Works, near Charleroi, the oldest ironworks in that kingdom, some 
cannon shots were fired from underneath an iron cupola, — It was 
noticed that no smoke was disengaged under the cupola, that no 
vibration was perceptible in the framework, and that the report 
was not manifested in the building itself, but only appeared to 
come as an echo from without. 


Ir is stated that if an agreement between the South. 
Eastern and the London, Chatham, and Dover Railway Companies 
is brought to a successful issue, both the Boulogne and the Calais 
passenger traffic will be carried on from Dover. In anticipation of 
this result, the Folkestone Corporation passed a resolution last 
week stating that ry | were pare to assist both companies in 
constructing a much larger harbour there, so as to accommodate 
the Calais and Boulogne boats. 


On Monday afternoon the part of Clerkenwell adjacent 
to the site of the old prison presented a gay appearance, the 
occasion being the opening of the new street running from the 
Holborn Town Hall to Farringdon-road by Lord Rosebery. The 
new thoroughfare is the first section of the projected road to the 
Angel at Islington, and has been ten months in course of con- 
struction, It is carried over Laystall-street and Warner-street by 
means of a bridge. In honour of the first chairman of the County 
Council the new thoroughfare is named Rosebery-avenue, and is 
nearly 60ft. wide. It is a very great improvement on the danger- 
ous ‘‘ dip” between Mount Pleasant and Clerkenwell. 


A NIicaraGuan correspondent writes the American 
Engineering News that the borings of the great divide cut are 
resulting very favourably indeed, the quantity of rocl: being much 
less than was expected, while yet the material is stiff enough to 
hold a steep slope. The health of the parties in the interior is ex- 
cellent, but among the working force building the railway in from 
the coast there is a good deal of malarial fever, as we have before 
noted, Except the building of this railway, however, which will 
be complete in a few weeks, there is no work except dredging to 
be done on the coast flats. Living creatures of all kinds, veno- 
mous and non-venomous, are scarce in the forests, as are also 
fruits, 


Tue Select Committee of the House of Lords, presided 
over by Lord Romilly, resumed, on Monday, the consideration of 
the Bill promoted by the local authorities of Richmond and 
Twickenham for powers to construct a lock and movable weir, with 
a footbridge, across the Thames at Richmond, Evidence was 
given in support of the Bill by Mr. F. G. M. Stoney, the engineer 
of the scheme, Sir J. Whittaker Ellis, M.P., Mr. Henry Law, C.E., 
and Sir Benjamin Baker. Evidence was also given by witnesses 
engaged in the barge trade to the effect that the scheme would 
not impede the traffic on the river. Mr. Mansergh, Mr. Moore, 
and Mr. Martin gave evidence to the effect that silting up would 
take place below the bridge. 

THE American Engineering News says: ‘The streets 
of New York City were opened 19,371 times during 1889 by the 
gas, electric light, subway, and steam heating companies. Open- 
ings were made by the different companies as follows :—Consoli- 
dated Gas Co., 10,132 ; Standard Gas Light Co., 2825 ; Equitable 
Gas Light Co., 2596; New York Mutual Gas Light Co., 683 ; 
Edison Electric Illuminating Co., 1827 ; Consolidated Telegraph 
and Electric Subway Co., 851 ; New York Steam Co., 457. ‘Total, 
19,371. The rare number of openings, however, gives a false idea 
of the relative disadvantage and inconvenience. The steam com- 
pany’s openings, especially, while few in number, were for the 
most part large, and all in the most crowded business streets. The 
other openings were more for house connections.” 


Ar the meeting of the Mersey Docks and Harbour 
Board on the 17th inst., Mr. Glynn, chairman of the Works Com- 
mittee, proposed that the Board adopt that portion of the scheme 
for the improvement of certain docks at the north end of the dock 
estate which relates to the provision of pumping machinery to 
enable the Huskisson and Canada Docks to be worked as an 
impounded system, the construction of a graving duck on the site 
of the 45ft. Huskisson lock, and the construction of a new half-tide 
dock on the site of the Sandon Basin and the Wellington half-tide 
dock, with deep-water entrances and approaches from the river. 
The object is to make better provision for the large steamships 
frequenting the port. The works mentioned are estimated to cost 

:530,000. After a long discussion the proposal of the Works 
Committee was adopted. 


Next week the fourth International Congress on Inland 
Navigation will commence its sittings in Manchester, under the 
residency of the Right Hon. Sir Michael Hicks-Beach, Bart., M.P. 
The previous Congresses have been held respectively in Brussels, 
Vienna, and Frankfort-on-Maine, and the present Congress promises 
to be of fully equal importance to any of its predecessors, The 
Governments of France, Russia, Holland, and Belgium are all 
being directly represented at the Congress, the French Government 
sending quite a numerous delegation, and important papers on the 
subjects to be dealt with by the Congress will be contributed by 
the leading authorities on inland navigation both of this country 
and abroad. The work of the Congress will be divided into two 
sections—engineering, and trade and economy, the special objects 
which the Congress has in view being to promote the improvement 
of inland navigation and estuaries, to direct attention to the 
economical value of navigable waterways, to examine generally 
technical questions relating to the construction and working of 
canals, to receive the report of the International Statistical Com- 
mission appointed at the last Congress, and to take further steps 
towards the collection of statistics bearing on inland navigation. 
Excursions will be made to various points of interest in the district, 
the works of the Manchester Ship Canal being one of the principal 
objects which will necessarily attract attention. 
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———_— 
EFFICIENCY OF GAS ENGINES. * 
(Continued from page 485.) 


Havine thus given a brief sketch of the theory of the gas engine, 
we will now proceed to discuss the results of some of the published 
trials of engines, giving, where possible, the efficiency in thermal 
units. It will be necessary to state here, that, in determining the 
thermal value of a gas, it is usual to take it at the standard 
temperature of 32 deg. Fah., and under a pressure of 14:7 lb. per 
square inch. As the gas passes to the engine, both its temperature 
and pressure are somewhat in excess of the standard, in which case 
the thermal value of the gas in the cylinder of the engine will vary 
somewhat from that given from calculations at standard tempera- 
ture and pressure. Where the necessary data can be obtained, 
this will be allowed for and mentioned. 

Engine tests, —Of the engines falling under Class I., those of the 
Lenoir and Hugon type have been tested by M. Tresca, with the 
following results:—Lenoir engine: Two engines of this type were 
tested by M. Tresca, the former on the 7th and 8th of January, 1861, 
and the latter on the 17th of March, 1862. In the former test the 
engine had a cylinder of 7-lin, diameter, with a stroke of din, The 
mixture of gas and air was admitted into the cylinder during half 
the stroke, the supply being then cut off and the charge ignited 
by means of an electric spark; the maximum absolute pressure 
attained being slightly less thansix atmospheres. At amean speed of 
129 revolutions per minute, the horse-power developed at the brake 
was ‘56, the gas consumption being at the rate of 112 cubic feet per 
brake horse-power per hour. Of the total heat of combustion of the 
gaseous mixture used, 53 percent. was carried off by the jacket-water, 
In the second trial, on 17th March, the engine tested had a cylinder 
of 9}in. diameter, with a stroke of 4}in. In this case, the period 
of admission was slightly more than half stroke, and the maximum 
absolute pressure attained 5°36 atmospheres. At a mean speed 
of 100 revolutions per minute, the horse-power developed at the 
brake was ‘88, the gas consumption being at the rate of 97 cubic 
feet per brake horse-power per hour, M, Tresca estimated the 
distribution of heat in this case as follows :—Heat converted into 
work at brake, 4 per cent.; heat carried off by cooling water, 69 
per cent.; heat not accounted for, 27 per cent. In comparing the 
results obtained from these tests with those of more modern 
engines, due allowance must be made for the size of the engines, 
the ratio of the surface of the cylinder walls to the volume of 
the charge being greater than now adopted, with the result 
that the temperature and pressure of the gases are reduced 
during expansion, and the heat carried off by the jacket water is 
increased. From an investigation of the indicator diagrams of this 
engine, Dr. Slaby finds the value of / for the expansion curve to be 
1°38, which brings it slightly below the adiabatic. The other 
experiment referred to was carried out on 7th February, 1866, by 
M. Tresca, on a Hugon engine having a cylinder of 13in. diameter, 
with a stroke of 12‘7in. The mixture of gas and air was admitted 
into the cylinder for 43 per cent. of the stroke, and the maximum 
pressure attained five atmospheres, In this case, both the horse- 
power indicated in the cylinder, and that developed at the brake 
were measured. At a mean speed of 53°01 revolutions per minute, 
the indicated horse-power was 3°55, and the corresponding gas 
consumption 53 cubic feet per indicated horse-power per hour ; the 
horse-power developed on the brake being 2°07, with a consumption 
of 90°93 cubic feet of gas per brake horse-power per hour. A 
feature in this engine is that, in addition to the water jacket, water 
is injected into the cylinder, which, being evaporated, cools 
and lubricates it, Assuming the thermal value of the gas 
used to be 6000 calories per cubic metre—727 B.T. units per 
cubic foot—the value given by Tresca—the heat received by the 
engine per indicated horse-power per hour works out to 35,720 
B.T. units. The distribution of heat in the engine, as given by 
M. Tresca, was as follows :—Heat turned into work in cylinder, 
7'1 percent.; heat carried off by evaporation of water in thecylinder, 
23°6 per cent.; heat carried off by circulating water, 20°1 per cent. ; 
heat rejected in exhaust, 10-9 per cent.; heat unaccounted for, 
38:3 per cent. This analysis is not by any means as satisfactory as 
it might be, as the smallness of the amount of heat carried away 
by the exhaust, and the great extent of the heat unaccounted 

for, point to the conclusion that a considerable percentage 
of the gas must have ssed away, unconsumed, in the exhaust, 
The efficiencies of the engine, calculated from the foregoing 
data, are:—Absolute efficiency, E = ‘071; theoretical efficiency, 
E+ = ‘256; mechanical efficiency, Em = ‘58. Mr. Clerk, in his 
reply to the discussion on his paper on ‘ ‘The Explosion of Gaseous 
Mixture,” refers to a two hours’ test made by him on December 
4th, 1887, with a Lenoir engine of 1-horse power, having a cylinder 
of 7}in. diameter by 11 fin. stroke, running at an average speed of 
po Ba revolutions per minute. The power developed in the 
cylinder, with full load on, was 1°17 indicated horse-power, the gas 
consumption being at the rate of 73:5 cubic feet per indicated 
horse-power per hour. The mixture of gas and air was cut off at 
‘4 of the stroke on the in-stroke, and ‘55 of the stroke on the out- 
stroke of the engine, the maximum temperature of the explosion 
being 1100 deg. to 1200 deg. C. Of the total heat of the mixture 
60 per cent. was accounted for by the pressure, the remaining 40 
per cent. being evolved during expansion. Taking the thermal 
value of London coal gas at 624 thermal units per cubic foot, the 
heat actually supplied to the engine per indicated horse-power per 
hour was 45,862 thermal units. The efficiencies work out as 
follows : — Absolute efficiency, E = ‘055; theoretical, E¢ = 258. 
Engines falling under Class 1I.—The recorded tests of engines 
falling under this class are by no means numerous, the most 
exhaustive being that conducted by Professor Thurston, who tested 
a Brayton gas engine in 1873. The maximum pressure exerted 
during the trial was about 75 Ib. per square inch, gradually 
diminishing to 66 lb. per square inch at the point of cut-off. The 
gross indicated horse-power of the engine was 8°62, which, allow- 
ing 3°62-horse power for the pump, gives 5 indicated horse-power 
net—the mean power developed at the brake being 3°968 horse- 
power. The gas consumption, according to the above figures, 
averages 55°2 cubic feet per indicated horse-power, and 69°3 cubic 
feet per brake horse-power per hour. Taking the thermal value of 
the gas used by Professor Thurston at 619 B.T. units per cubic 
foot, we obtain one indicated horse-power for an expenditure of 
34,163 thermal units, The efficiencies of this engine work 
out as follows :—Absolute efficiency, E = ‘075; theoretical effici- 
ency Er = *30 ; mechanical efficiency, Em = *793 
Engines falling under Class 11J.—Of the engines falling under 
this class, there are two distinct types, viz., those in which the 
final volume of the gases after expansion is the same as the original 
volume of the mixture taken into the cylinder, and those in which 
the final volume is greater than the original volume. Included in 
the former type are the Otto, Clerk, Beck, Griffin, Simplex, For- 
ward, Ajax, and Fawcett engines, while the Atkinson Cycle engine 
belongs to the latter type. Otto engine: The published results of 
the trials of the Otto engine are very numerous, the more important 
being those of Dr. Slaby, of Berlin; Messrs. Brooks and Stewart, of 
Hoboken; Prof. W.G. Adams at Crystal Palace Electrical Exhibition; 
and Prof. Kennedy at the Society of Arts’ trials of motors for electric 
ighting. In the Otto engine, tested by Dr, Slaby in August, 1881, the 
cylinder had a diameter of 6*7lin., and a stroke of 13°38in.; the 
compression space at end of cylinder being 291 cubic inches, or “6 
of the volume displaced by the piston. Ata mean s of 157°7 
revolutions per minute the engine developed 5:04 indicated horse- 
power, and gave 4:4-horse power on the brake, with a total gas 
consumption, exclusive of igniting flame, of 142°67 cubic feet ; or, 
including the igniting flame, 146°41 cubic feet. This gives 28-3 
cubic feet per indicated horse-power per hour, and 32:4 cubic feet 
per brake horse-power per hour, neglecting the gas used for the 
igniting flame; or, 29°05 cubic feet per hour per indicated horse- 
power, and 33°22 cubic feet per brake horse-power, including the 
gas used for igniting flame. Taking the heating value of the 
gas as 549°7 B.T, units per cubic foot, we obtain one indi- 


* Paper read before the Liverpool Engineering Society. 











cated horse-power for the expenditure of 15,536°61 thermal 
units per hour, which was disposed of as follows:—Con- 
verted into work, 16 per cent.; abstracted by cooling water, 
51 per cent.; rejected in exhaust, 81 per cent.; unaccounted for, 
2 percent. From an investigation of the indicator diagram, Dr. 
Slaby found the value of the coefficient /, for the expansion curve, 
to be 1°37, which is about the value for adiabatic expansion, thus 
showing that the heat added after the maximum pressure 
had been attained was equal to the amount abstracted by 
the cooling water. The efficiencies of this engine work out 
as follows:—Mechanical efficiency, E = ‘16; theoretical effici- 
ency, Ee = 33; absolute efficiency, E = ‘87. The next tests 
referred to were those conducted by Messrs. Brooks and 
Steward, at the Stevens Institute of Technology, in Hoboken. 
In the engine tested the cylinder had a diameter of 8°5 and a 
stroke of 14‘Olin., the volume of the clearance space being ‘61 of 
the volume displaced by the piston. In one of the most economical 
trials made under the full working load, with a mean speed of 
158 revolutions per minute, the power developed in the cylinder 
was 9°6 indicated horse-power, whilst that given out at the brake 
was 8:l-horse power. The total gas consumption was at the rate 
of 235 cubic feet per hour, which gives 24°5 cubic feet per indicated 
horse-power per hour, and 29°1 cubic feet per bral-e horse-power 
per hour. The heating power of the gas used was 617'1 B.T. units 
per cubic foot, thus giving an expenditure of 15,118-95 thermal units 
per indicated horse-power per hour, which was disposed of as follows: 
—Converted into work, 17 per cent.; abstracted in cooling water, 52 
per cent.; rejected in exhaust, 15°5 per cent; unaccounted for, 15°5 
percent. In determining the heat rejected in exhaust, the tem- 
perature of the gases was measured by a pyrometer. The value of 
the heat so rejected is, however, very much lower than that given 
by other investigators. In order to determine the true mixture 
used in the cylinder of the engine, not only was the gas used in the 
engine measured, but the amount of air required was also deter- 
mined, by passing it through a 300-light meter. In the above test, 
the ratio of air to gas was found to be 7 to 1. The efficiencies 
of this engine work out as follows:— Absolute efficiency, 
E= ‘17 theoretical efficiency, Ey = ‘33; mechanical efficiency, 
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the Otto engine. The tests conducted with this engine, which was 
of 9-horse power nominal, with a cylinder of 9}in. in diameter, and 
a stroke of 18in., were a six hours’ test at full power, and a three 
hours’ test at half power, and a half-hour test running empty. In 
the full power test, at a mean speed of 16071 revolutions per 
minute, the indicated horse-power was 17°12, and the brake horse- 
power 14°74. The mean initial pressure during the trial was 
196-9 lb., and the mean effective pressure, 67°7 lb. per square inch. 
The total gas consumption per hour was 355°3 cubic feet, including 
3°5 cubic feet for the igniting flame. This gives 20°55 cubic feet 
of gas per indicated horse-power per hour, and 23°87 cubic feet per 
brake horse-power per hour, or, including the ignition gas, 20°76 
cubic feet per indicated horse-power per hour, and 2471 cubic feet 
per brake horse-power per hour. From an analysis of the gas used, 
the calorific power at standard temperature and pressure was 626 
thermal units. Correcting this for the temperature and pressure 
of the gas passing the meter—68°2 deg. Fah., and 1*34in. of 
water, the barometer standing at 14‘9lb. per square inch—the 
actual heat supplied to the engine amounts to 12,120 thermal units 
per indicated horse-power per hour, which is made up as follows:— 
Converted into work, 21-2 per cent.; abstracted in cooling water, 
43°2 per cent.; rejected in exhaust, 35°6 percent. From an investi- 
gation of the indicator diagrams, the value of the coefficient /, for 
the compression curve, was found to be 1°380, that for the expan- 
sion curve being 1°435. This shows that a very small amount of 
the heat of compression was carried off by the jacket water, and 
that the heat abstracted by the jacket water, during the 
expansion, was in excess of that added after the maximum 
pressure had been attained. Taking the clearance space 
at the end of the cylinder as 40 per cent. of the volume 
swept by the piston, the efficiencies work out as follows:— 
Absolute efficiency, E=°212; theoretical efficiency, Er = 41 ; 
mechanical efficiency, Em = ‘86. In the second trial, at half power, 
the engine ran at a mean speed of 158°8 revolutions per minute, 
with 41°1 explosions per minute. Under these conditions the 
engine indicated 9°73-horse power, and developed 7*41-horse power 
at the brake; the gas consumption being at the rate of 20°8 cubic 
feet per indicated horse-power per hour, and 27°34 cubic feet per 
brake horse-power per hour, or, 
including the ignition gas, 21°2 
cubic feet per indicated horse- 
power per hour, and 27°77 cubic 
feet per brake horse-power per 
hour. The heat supplied to the 
engine was at the rate of 12,275 
thermal units per indicated horse- 
power per hour, the expenditure 
of which was approximately as 
follows:—Converted into work, 
20°9 per cent.; abstracted by 
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water jacket, 41°l per cent.; re- 
jected inexhaust and unaccounted 
for—by difference—38°0 per cent. 
Working under the above-men- 
tioned conditions, the efficiencies 
of the engine work out as follows: 
—Absolute efficiency, E = ‘209; 
theoretical efficiency, Er = °41; 
mechanical efficiency, Em = ‘762. 

Clerk engines. —In the Clerk en- 
gine the theory of action is almost 
identical with that of the Otto, 
but the working of the engine is 
somewhat different, in that in the 
Clerk engine an impulse is ob- 
tained every revolution, as against 
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every other revolution in the 
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case of the Otto engine. The 
tests of this engine as made by 
Mr. G, H. Garrett at the Crown 
Ironworks, Glasgow, in 1885, are 
as follows :—2-horse power nomi- 
nal: The diameter of the motor 
cylinder was 5in., with a stroke 
of 8in., while that of the dis- 
placed cylinder was 6in., with Qin. 
stroke. Atan average speed of 
212 revolutions per minute, the 
next indicated horse-power was 
3°62, and the power developed at 
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Diagram from Atkinson Engine. 


E» = ‘843. <A very interesting series of tests were conducted at 
the Crystal Palace Electrical Exhibition by Professor W. G. 
Adams, and referred to by him in his address as President of the! 
Institution of Telegraph Engineers and Electricians. The engines 
tested were of the Otto type, of 2-horse power, 12-horse power, 
and 16-horse power, nominal. In the 2-horse power engine, the 
cylinder had a diameter of 5:75in., with a stroke of 12in. Ata 
mean speed of 160°3 revolutions per minute, the power developed 
in the cylinder of the engine was 3°42-horse power, while that 
given out at the brake was 2°87-horse power. The total gas 
consumption was at the rate of 95°8 cubic feet per hour, or 
30°9 cubic feet per indicated horse-power per hour, and 33:4 cubic 
feet per brake horse-power per hour. Taking the heating value 
of this gas at 639 B.T. units per cubic foot, we obtain one indicated 
horse-power per hour, at an expenditure of ;19,745 thermal units. 
The efficiencies of the engine are as follows :—Absolute efficiency, 
E = ‘1446 ; theoretical efficiency, Ey = 33; mechanical efficiency, 
Em = ‘84, In the 12-horse power engine, the cylinder had a 
diameter of 12in., with a piston stroke of 16in. Ata mean speed 
of 158°7 revolutions per minute, the indicated horse-power was 
22:56, and the power developed at the brake 18°3l-horse power. 
The total gas consumption was at the rate of 534°4 cubic feet per 
hour, or 23°6 cubic feet per indicated horse-power per hour, and 
29'1 cubic feet per brake horse- power per hour. Taking 
the same value of the heating power of the gas as in the 
revious case, the expenditure of heat per indicated 
orse-power per hour comes out as 15,080 thermal units. 
The efficiencies are as follows:—Absolute efficiency, E = °1715; 
theoretical efficiency, Ey = 33; mechanical efficiency, Em = ‘81. 
The 16-horse power engine had a cylinder 13in. diameter, with a 
piston stroke of 2lin. At a mean speed of 15137 revolutions per 
minute, the power developed by this engine was 33°6 indicated 
horse-power and 27°75 brake horse-power. The total gas con- 
sumption was 841°6 cubic feet per hour, or at the rate of 
25°04 cubic feet per indicated horse-power per hour, and 
30°3 cubic feet per brake horse-power per hour. The thermal value 
per indicated horse-power per hour is 16,000 units. The 
efficiencies work out as follows:—Absolute efficiency, E = ‘1615; 
theoretical efficiency, Ex = °33; mechanical efficiency, Em = °826. 
From an analysis of the indicator diagrams obtained from the 
above engines, Professor Adams found that the curve of the 
expansion of the heated gases almost coincided with the adiabatic 
curve, showing that the heat added, after the maximum pressure 
had been attained, was equal to that abstracted by the cooling water 
—a point that has already been noticed in discussing previous experi- 
ments. He also found that the greatest pressure reached in the 
larger and smaller engines was practically the same—the compres- 
sion being the same—but that the time of reaching the maximum 

ressure was somewhat less in small engines than in large ones. 

ossibly the most valuable series of experiments ever conducted on 
gas engines are the trials of motors for electric lighting which were 
undertaken by Dr. J. Hopkinson, Professor Kennedy, and Mr. 
Beauchamp Tower, at the request of the Council of the Society of 
Arts. Of these trials, which included tests of Otto, Griffin, and 
Atkinson engines, we will now consider the results obtained from 
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the brake 2°70-horse power, the 
gas consumption being at the 
rate of 29°8 cubic feet per indi- 
cated horse-power per hour, and 
40 cubic feet per brake horse- 
wer per hour. Taking the heating power of Glasgow gas at 
Bi31 B.T. units per cubic foot, one indicated horse-power is 
obtained at an expenditure of 24,227 thermal units. The compres- 
sion space in these engines is as near as possible one-half of the 
volume swept by the piston from the edge of exhaust port to the 
end of its stroke. The efficiencies of the engines are as follows :— 
Absolute efficiency, E= ‘105; theoretical efficiency, E, = 36; 
mechanical efficiency, Em = ‘755. In the 6-horse power engine, 
the diameter of motor cylinder was 7in., with a stroke of 12in., 
that of the displacer cylinder being 74in., with a 12in. stroke. At 
a mean speed of 146 revolutions per minute, the engine indicated 
9-05-horse power net, and developed 7‘23-horse power at the 
brake; the gas consumption being 24°3 cubic feet per indicated 
horse-power per hour, and 30°42 cubic feet per brake horse- 
power per hour. Adopting the same value as before for the 
calorific power of the gas, the expenditure of heat was at 
the rate of 19,756 thermal units per indicated horse-power 
per hour. The efficiencies work out as follows :—Absolute 
efficiency, E = ‘129; theoretical efficiency, E; = ‘36; mechanical 
efficiency, Em = ‘799. In the 12-horse power engine, the diameter 
of the motor cylinder was 9in., and of the displacer cylinder 10in., 
both having a stroke of 20in. At a mean speed of 132 revolutions 
per minute, the engine indicated 27°46-horse power, and developed 
23°21-horse power at the brake, the gas consumption per hour 
being at the rate of 20°39 cubic feet per indicated horse-power, and 
24°12 cubic feet per brake horse-power. The expenditure of heat, 
adopting the previous value for the calorific power of the gas, was 
at the rate of 16,495 units per indicated horse-power per hour. 
The efficiencies in this case work out as follows :—Absolute 
efficiency, E = ‘155; theoretical efficiency, Er = *36; mechanical 
efficiency, Em = °845. 

Beck engine.—-The special feature of this engine, which is a 
three-cycle engine, consists in the taking in and discharging a 
charge of air before drawing in the charge of explosive mixture. 
At ordinary powers there is one explosion every three revolutions, 
the governor being arranged so as to increase or decrease the 
supply of gas, and so strengthen or dilute the explosive mixture. 
Only at very low powers does the governor altogether cut off, as 
pear fe throttle, the supply of gas. In February, 1888, Professor 
Kennedy conducted a series of tests on a 4-horse power Beck 
engine, having a cylinder 7‘55in. diameter, with a stroke of 15-02in. 
The first test, at a mean speed of 212 revolutions per minute, gave 
7°35 indicated horse-power and 5:71 brake horse-power, for a con- 
sumption of 155°7 cubic feet of gas per hour. This is at the rate 
of 21°18 cubic feet per indicated horse-power per hour, and 27°27 
cubic feet per brake horse-power per hour. The calorific value of 
the gas used was found, from analysis, after making allowance for its 
temperature and pressure, to be 585B.T. units per cubic foot, The 
total heat expended per indicated horse-power per hour is there 
fore 12,290 thermal units, which is made up as follows:— 
Converted into work, 20°7 per cent.; abstracted by cooling water, 
33°6 per cent.; rejected in exhaust, 47°3 per cent. The value of 
the coefiicient & for the expansion curve is 1°262, which brings the 





4 Calculated from an analysis made by Dr. Frankland. 
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curve somewhat above the adiabatic, showing that the heat supplied 
during expansion was in excess of that abstracted by the cooling 
water. The volume of the clearance space at the end of cylinder 
was *565 of the volume swept by the piston. The efficiencies are 
as follows: Absolute efficiency, E = -207; theoretical efficiency, 
E-, = °34; mechanical efficiency, Em = *779. In the next test, the 
engine was run at a mean speed of 168-9 revolutions per minute, 
giving 6°12 indicated horse-power, and developing 4°84 at the 
brake, for a tota! gas consumption of 126-5 cubic feet of gas per 
hour. This gives 20°67 cubic feet of gas per indicated horse-power 
per hour, and 26-14 cubic feet per brake horse-power per hour. 
The heat supplied to the engine was at the rate of 12,092 thermal 
units per indicated horse- power per hour, the expenditure of 
which was as follows:—Converted into work, 21°l per cent.; 
abstracted in cooling water, 33°4 per cent.; rejected in exhaust, 
471 per cent. The value of the coefficient 4, for the expansion 
curve, is 1342, which brings the curve slightly above the adiabatic. 
The efficiencies are as follows:—Absolute efficiency, E = ‘211; 
theoretical efficiency, Ey = *34; mechanical efficiency, Em =*79. 

Grifiin engine.—This engine is also of the three-cycle type, but 
its special feature consists in its being made double-acting, the 
cylinders being closed at each end, and the piston provided with a 
rod, as in an ordinary steam engine. There is thus one impulse at 
each end of the cylinder for every three revolutions. The govern- 
ing is effected by cutting off the admission of gas whenever the 
engine is over speed. It can also be worked by throttling the gas 
supply, as in the case of the Beck engine. The principal tests on 
this engine are those by Professor Jamieson and Professor Kennedy, 
at Kilmarnock, and the tests at the Society of Arts trials. In 
November, 1887, Professor Jamieson made a test of an 8-horse 
power nominal Griffin engine, having a cylinder 9in. diameter, with 
a stroke of l4in. At a mean speed of 183 revolutions per minute, 
the engine indicated 17-28-horse power, and developed 136-horse 
power at the brake; the gas consumption being at the rate of 333 
cubic feet per hour, or 19-27 cubic feet per indicated horse-power 
per hour, and 24°48 cubic feet per brake horse-power per hour. 
From an analysis of the gas used, its calorific value was found to be, 
after making the necessary corrections for temperature and pressure, 
639 B.T. units per cubic foot; this gives the total expenditure of 
heat per indicated herse-power per hour as 12,312 thermal units, 
distributed as follows:—Converted into work, 20°8 per cent.; 
abstracted by cooling water, 32°4 per cent.; rejected in exhaust 
and seavenging charge, 46°8 per cent. The value of the coefficient 
& for the expansion curve = 1°382, a value slightly above the adia- 
batic, showing the heat abstracted by the cooling water to be 
slightly in excess of that added during expansion. The volume of 
the clearance space, at the end of the cylinder of this engine, was 
45 of the volume swept by the piston. The efficiencies therefore 
become :—Absolute efficiency, E = *208; theoretical efficiency, 
E, = °38; mechanical efficiency, Em = ‘787. In February, 
1888, Professor Kennedy conducted a series of experiments on 
an 8-horse power Gritlin engine, similar to that tested by Professor 
Jamieson. Of these experiments, it will unly be necessary to refer 
to those at full power. Ata mean speed of 223°8 revolutions per 
minute, the engine indicated 17°46-horse power net, and developed 
14°24-horse power at the brake. The total amount of gas used per 
hour was 352-2 cubic feet, which gives the gas per indicated horse- 
power per hour as 18°92 cubic feet, and per brake horse-power as 
23°58 cubic feet. From the analysis, the calorific value of the gas, 
after making the corrections for temperature and pressure, was 
found to be 639 B.T. units per cubic foot; this gives the amount of 
heat supplied to the engine per indicated horse-power per hour as 
12,098 thermal units, the expenditure of which was as follows:— 
Converted into work, 21-2 per cent.; abstracted by cooling water, 
39°77 per cent.; rejected in exhaust, &c., 43°] per cent. The value 
for the coefficient 4, for the mean expansion curve, is 1°373, which 
is very close to that of the adiabatic. The efficiencies work out as 
follows :—Absolute efficiency, E = ‘229; theoretical efficiency, 
Ze = “38; mechanical efficiency, E,, = *856. 

(To be continued.) 











CONTRIBUTIONS TO THE MOLECULAR THEORY 
OF INDUCED MAGNETISM.! 
By Proressor J. A. Ewrne, F.R.S. 

AFTER referring to Maxwell’s discussion of Webber’s theory, 
which ascribes magnetisation in iron and other magnetic metals 
to the turning of molecules which are already permanent magnets, 
and to suggestions made by Professors Wiedemann and Hughes, 
and lately by Mr. A. E. Kennelly,* the writer describes experi- 
ments which he has made directly bearing upon the molecular 
theory. The experiments were made by grouping near to one 
another a large number of small permanent magnets, each pivotted 
on a fixed centre, and by studying the manner in which the con- 
figuration of the group changed when external magnetic force was 
imposed. The results do not support the notion that the molecular 
magnets form closed chains in unmagnetised iron. They lead, 
however, to the important conclusion that no arbitary conditions 
of directional constraint need be postulated to make the manner 
in which the molecular magnets turn agree with the chief features 
of magnetic quality. In the writer's view the molecular magnets 
are perfectly free to turn in response to external magnetic force, 
except in so far as they are constrained by the magnetic forces 
which they exert upon one another. He discusses this theory in 
a preliminary manner with regard to the form of the magnetisa- 
tion curve, the character of cyclic processes, the effects of 
temperature, of vibration, of stress, and so forth, and shows that 
it is in general agreement with the known facts. The summary of 
conclusions is as follows :— 

I, That in considering the magnetisation of iron and other mag- 
netic metals to be caused by the turning of permanent molecular 
magnets, we may look simply to the magnetic forces which the 
molecular magnets exert upon one another as the cause of their 
directional stability. There is no need to suppose the existence of 
any quasi-elastic directing force, or of any quasi-frictional resistance 
to rotation. 

II. Thatthe intermolecular magnetic forcesare sufficient toaccount 
for all the general characteristics of the process of magnetisativn, 
including the variations of susceptibility which occur as a mag- 
netising force is increased. 

III. That the intermolecular magnetic ferces are equally com- 
petent to account for the known facts of retentiveness and coercive 
force, and the characteristics of cyclic magnetic processes. 

IV. That magnetic hysteresis and the dissipation of energy 
which hysteresis involves are due to molecular instability, resulting 
from intermolecular magnetic actions, and are not due to anything 
in the nature of frictional resistance to the rotation of the molecular 
magnets. 

_V. That this theory is wide enough to admit explanation of the 
differences in magnetic quality which are shown by different 
substances, or by the same substance in different states. 

VI. That it accounts in a general way for the known effects 
of vibration, of temperature, and of stress, upon magnetic quality. 

VII. That, in particular, it accounts for the known fact that 
there is hysteresis in the relation of magnetism to stress. 

Vill. That it further explains why there is in magnetic metals 
hysteresis in physical quality generally with respect to stress. 

IX. That, in consequence, any—not very small—cycle of stress 
occurring in a magnetic metal involves dissipation of energy. 








Lacncu.—On the 16th inst. Mr. D. M. Cumming launched a 
twin-screw launch for passenger and towing purposes at Rio de 
Janeiro. Her dimensions are 62ft. 6in. by 13ft. 6in. and 6ft. 3in. 
deep. The engines are compound surface condensing by Messrs. 
Kincaid and Co., Greenock. 

1 Abstract of paper read before the Royal Society, June 19th, 1890. 

2 The Electrician, June 6th and 13th, 18y0. 








LEGAL INTELLIGENCE. 
EDINBURGH COURT OF SESSION. 
16th July, 1890. 
ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION v. KING, 
BROWN, AND CO, 

JUDGMENT was given by the First Division of the Court of 
Session on Wednesday, 16th inst., in the reclaiming note against a 
judgment of Lord Trayner, reducing, at the instance of King, 
Brown, and Co., Edinburgh, the patent of 1878 of the Brush 
Corporation for series-shunt or compound-wound dynamo machines, 
on the ground that that patent had been anticipated by Varley’s 
patent of 1876, both by prior publication and by prior use. 

The Court adhered to the judgment of the Lord Ordinary, and 
found the Brush Corporation liable in expenses. 

Lord M’LAREN, who read the judgment of the Court, said the 
defenders, the Brush Electric Light Corporation, claim under their 
patent the exclusive privilege of making dynamo-electric machines 
in which the electro-magnets are of the type known as ‘‘compound- 
wound” magnets, also known as the “‘series-shunt” type. The 
pursuers, King, Brown, and Co., are makers of ‘‘ compound- 
wound ” dynamos, and their right to make such machines having 
been extrajudicially challenged they have brought this action to 
have the defendants’ patent reduced and declared void on various 
grounds, the chief objection being that the invention of compound 
winding was previously discovered and made known by Mr. 
Varley, and consequently that Mr. Brush, or his assignees, are not 
in the position of being the ‘first and true inventors” of this 
valuable electric appliance. There can be no doubt that the 
holders of Brush’s patent claim compound winding as an essential 
feature of their machine, and, accordingly, if this claim be 
ill-founded, the patent must fall. I have difficulty in under- 
standing how it is that a considerable number of able and dis- 
tinguished men should have been persuaded to give their evidence 
as to the alleged insufficiency of Mr. Varley’s description as an 
anticipation. Toa considerable extent the evidence of the wit- 
nesses of the Brush Company is made up of somewhat minute and 
verbal criticism on the expressions used by Mr. Varley. But in so 
far as these gentlemen ret an opinion as to the insufficiency of 
the description in its entirety, I think their conclusions are in part 
explained by their having misapprehended the question ; because 
l observe that the question is frequently asked and answered, 
whether Varley’s specification is such as would enable an ordinary 
workman to make a compound-wound machine. Now the question 
of anticipation does not depend, in our opinion, upon that test. 
We are not here trying the sufficiency of Varley’s specification as 
a specification. Varley isnot here claiming any exclusive privilege: 
his patent has long since expired, and we have no occasion to con- 
sider whether he fulfilled the duty, which is the counterpart of the 
exclusive privilege given toa patentee, of particularly describing and 
ascertaining the nature of his invention and the manner in which 
it is to be performed. I am very far from saying that Varley’s speci- 
fication is insufficient as a specification of a patented invention. 1 
rather think it would be held to meet the requirements of the 
statute of King James. But the question we are now considering 
is quite different ; it is whether Mr. Brush is or is not the first and 
true inventor of compound winding, and the negative of that pro- 
position may be proved by showing that the invention was pre- 
viously described, not necessarily in language sufficient as a direction 
to a mechanic, but in language clear and intelligible to educated 
men conversant with the subject and capable of giving the necessary 
directions to the hypothetical workman. An invention may be 
clearly described in mathematical or chemical symbols, the latter 
being, perhaps, the preferable illustration. Such a description, 
although it may have to be translated for the instruction of the 
operative chemist—just as if it were written in a foreign language— 
would be an anticipation of the same invention described in 

pular language, such as is required, as far as practicable, by our 
Patent Law. Now I venture to think that if Varley’s description 
had been put into the hands ef any of the defendants’ witnesses— 
without reference to any question under the Patent Laws—that he 
would have understood it and would have been able to instruct a 
workman to make an experimental machine. I think I can collect 
from their evidence that the witnesses on both sides understood 
the specification perfectly, although some of them were 
certainly apprehensive that other persons, less gifted, would 
not find it so easy to be understood, It is a remarkable 
circumstance in this case that neither in the course cf the 
trial, nor in the argument addressed to us, has any reference 
been made to Brush’s description of compound winding. It seems 
to have been assumed that it at least was a pattern of clearness, 
and certainly no objection was taken to it on the ground of 
insufficiency. Brush’s description is contained in the following 
passage in his specification: ‘‘In applying my invention to 
dynamo-electric machines, I wind the cores of the field magnets 
with a suitable quantity of a comparatively fine wire having a high 
resistance in comparison with that of the external circuit, and the 
rest of the wire in the machine. The ends of this wire are so con- 
nected with the other parts of the machine that when the latter is 
running, a current of electricity constantly circulates in said wire, 
whether. the external circuit be closed or not. The high resistance 
of this wire prevents the passage through it of more than a small pro- 
portion of the whole current capable of being evolved by the 
machine ; therefore the available external current is not materially 
lessened. When this device, which I have called a ‘teaser,’ 
is used in connection with field-magnets, also wound with coarse 
wire for the purpose of still further increasing the magnetic field 
by employing the main current for this purpose in the usual 
manner, then the ‘teaser’ may be so arranged that the current 
which passes through it will also circulate in the coarse wire, thus 
increasing the efficiency of the device.” Now, if Varley’s descrip- 
tion be insufficient, I do not see how the validity of Brush’s patent 
can be maintained, because the two descriptions are practically 
identical. Conversely, if the invention of compound winding be 
well described in Brush’s specification, the identical description in 
Varley’s specification must be an anticipation. I do not mean, of 
course, that the language of the two descriptions is absolutely 
identical. In describing the shunt arrangement Brush calls it a 
‘*teaser”—I do not know whether electricians attach any signifi- 
cance to this vocable—and there are some other variations of 
expression. But I can find nothing of substance in Brush that is 
not in Varley, and I cannot help adding that, if there be any 
difference, Varley’s description is the more easily understood of 
the two. This completes what I have to say on the subject of 
anticipation by prior publication. There is also a plea of anticipa- 
tion by prior use. On this point the facts are these. In the 
interval between the filing of the provisional and complete specifi- 
cations, Mr. Varley had a machine made to his direction by the 
firm of Siebe and Gorman. The machine was successfully used in 
the production of an arc light by the lamp produced along with 
the machine. Siebe and Gorman are makers of diving apparatus, 
and the lamp was used on their premises to exhibit the apparatus 
under water, in a tank which they had for the purpose. 

For these reasons it was the opinion of the court that the com- 
pound winding patent of the Brush Corporation had been antici- 
pated by Varley’s prior specification and by prior use. The patent 
was therefore “ reduced.” 

HOUSE OF LORDS. 
(Before the LORD CHANCELLOR, LORD BRAMWELL, LoRD Mac- 
NAGHTEN, and LORD Morkis. 
17th July, 1890. 
MOORE % SIR WILLIAM THOMSON. 

This was an appeal from a decision of the Court of Appeal in 
Ireland directing an attachment to issue against the appellant for 
breach of an injunction restraining him from further infringing the 





respondent’s patent for improvements in the mariner’s compass, 








Mr. Moulton, Q.C., Mr. R, J. Robertson, Q.C.—of the Irish Bar— 
and Mr. Chadwyck Healey appeared for the appellant; and the 
Attorney-General, Mr. Aston, Q.C., Mr. W. Lawson, and Mr, W 
R. Bousfield for the respondent. . 

The object of the respondent's patent was to render mariners’ 
—— more sensitive, so that they might freely submit to the 
earth’s magnetic force, and at the same time remain as steady as 
possible under the varying motions of the ship. Previously to the 
respondent's invention oe cards had been made with long and 
heavy magnetic needles. ‘These were found in practice not to be 
steady at sea in stormy weather, and to have the further disadvan. 
tage that such needles could not be used effectively with the 
system of magnetic correctors in ordinary use for correcting the 
magnetic errors caused by the iron of the ship, while the 
frictional error was also ry! large. The respondent, as the 
result of experiments, found that in order to have largeness of 
period of free oscillation, the moment of inertia of the card 
should be as large as ‘epson and that there should be the 
least possible friction, He came to the conclusion that no weight 
was in any case to be added beyond that which was practically 
necessary for supporting the card, and that the needles should not 
be larger than the sizes necessary to admit of the complete 
application of the above-mentioned system of correction, and also 
that the length of period required for steadiness at sea was obtained 
without sacrificing freedom from frictional error by giving the 

y size of di ter to the compass card, and by throwing to 
its edge as far as possible the mass of rigid material which it must 
have to support it. The respondent, in his bye ray described 
his invention as consisting of a compass card, in which the above 
requirements are effected by supporting the outer edge of the card 
on a rim of aluminium with a central boss, having a cap resting on 
a pivot, while the rim and boss were connected by silk threads, 
from which the magnetic needles, which were made very light, were 
suspended. The appellant, who is a nautical instrument maker in 
Dublin and Belfast, produced and sold a compass card which the 
respondent alleged was an infringement of his patent ; and an 
action having been brought, judgment was entered for him by 
consent, and an injunction was granted prohibiting the appellant 
from further infringing the respondent's patent. The appellant 
having en produced another compass-card, in which the 
stiffness of the aluminium ring at the circumference of the 
compass-card was obtained by making the ring of angle aluminium 
instead of by the tension of the silk threads, the respondent 
instituted the present proceedings with the object of preventing 
the further infringement of his patent. The Irish Courts having 
held that the appellant’s new compass-card was a substantial 
infringement of the respondent's patent, directed an attachment 
to issue against him for breach of the injunction which had been 
granted against him. The appellant appealed. 

At the conclusion of the arguments, 

Their LorDsHIps dismissed the appeal with costs, being of 
opinion that the appellant’s new compass-card was a substantial 
infringement of the respondent's patent, and therefore a breach of 
the injunction. 

Judgment affirmed, and appeal dismissed with costs. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron trade this week remains in the improved condition which 
has lately been noticeable. This recovery is facilitated by the 
better tone of the Glasgow and Middlesbrough markets. There is 
more business stirring, and a feeling of greater confidence prevails; 
the general impression being that the remainder of the summer 
and the autumn will be characterised by a more healthy tone than 
has been the case for some months past. The occurrence of the 
annual holiday known as the Tipton wake has caused the temporary 
withdrawal of a large amount of labour from Tipton and the dis- 
trict. Consequently in that locality there is very little doing at 
the furnaces and ironworks. Trade is not in so buoyant a condi- 
tion that it will be necessary to curtail this holiday, as far as fur- 
naces and forges are concerned; but at some of the engineering 
establishments and ironfoundries there are orders in course of 
execution which require to be got on with rapidly. 

Marked bars are selling rather better at £8 10s., and common 
sorts are moving somewhat more freely than of late at £6 12s, 6d. 
upwards, 

Galvanised sheets are in somewhat improved request at £12 is, 
for doubles, the Australian demand being rather better. Ordinary 
sheets are £7 for singles and £7 10s. for doubles. 

Hoops are in brisker call for America at £7 10s., and gas-tube 
strip remains £7 2s. 6d. 

In the pig iron trade all-mine cold blast sorts are quoted £5 and 
hot blast £3 10s. Part mines are 45s., and cinder sorts 40s. 
Northamptons and Derbyshires command 47s. 6d. and 50s. 

The engineering and ironfounding branches are satisfactorily 
engaged, there being a fair amount of constructive and railway 
work in hand. 

A considerable amount of activity is observable at the new safe 
works in Stafford-street, Wolverhampton, of Messrs. Chubb and 
Sons’ Lock and Safe Company. These works have been opened 
about eight months, and have now got into thorough working 
order. They have just been formally inspected by a party of 
directors, officials, and shareholders from London. Several 
entirely new drilling and bending machines, chiefly by Messrs. 
F. Berry and Sons, of Sowerby Bridge, have been put down 
at a cost of about £2000. There are a number of safes in various 
stages of manufacture for Australia and Africa and for the home 
trade. Nests of drawers and other fittings are also in course of 
manufacture, intended to be placed in the three ‘‘ safe deposits” 
which are being built for the Security Company in St. James’s- 
street, London; Newhall-street, Birmingham; and Buchanan- 
street, Glasgow. These nests of steel drawers are neatly finished 
off, being painted and numbered. Each drawer has two key- 
holes, The custodian’s key passes a shield over the renter’s key- 
hole, so that no one but the renter himself can get to tbe 
drawer, application being first necessary to the custodian to 
throw back the shield. It may be mentioned that the safe- 
deposit vaults made by Messrs, Chubb for the Birmingham 
branch of the Security Company are made of three layers of steel, 
the two outside layers being soft steel, and the inside one hard 
steel. The chief piece of work under execution is the strong-room 
for the new head offices of the City Bank, Threadneedle-street, 
London. The door is being made by Messrs. Chubb in London. 
The walls are of #in. steel, and about 8ft. high, and they 
enclose a space 35ft. long by 17ft. wide. This portion of 
the structure is in fifty parts, and includes thirty-seven 
plates of Siemens’ steel, weighing about 15 cwt. each. The 
total weight of the walls is 15 tons, The various plates are 
fastened in position by strong bolts—an operation which involved 
some difficult drilling work—and the structure does the Wolver- 
hampton works much credit. The company has now three factories, 
namely : the main one in London, where most of the heavy steel and 
ironwork is constructed, one in Horseley Fields, and the new one 
in Stafford-street. At the first of these there are about 160 men 
— at the second 130, and at the third from 30 to 40, 
making about 330 in all; but the number varies according to the 

uantity of work in hand. On the occasion of the directors’ visit 
the party also went over the company's lock works in Horseley 

Fielde, where a large order has just been completed consisting of 

between 800 and 900 segment-bolt locks for the new Hotel Metro- 

pole, Brighton. Every lock is different, but a single master key 
opens the whole number; and there are also several sets of sub- 
master os 

It may be stated that the safe trade generally in the Midlands 
is just now in a fairly satisfactory position, there being a fair 
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amount of work on hand for Australia, India, and some other 
foreign markets. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Awy real improvement in the iron trade of this district still hangs 
fire, and the recent slight upward movement in prices, which seems 
to have been due to ¢ iminished output rather than to increased 
buying, has apparently checked further business of any weight, 
whilst merchants and dealers show an unmistakeable disbelief in 
higher prices, at any rate for the present, by underselling makers’ 
quotations both in pig and finished iron. In some quarters the 
impression prevails that there is a considerable weight of business 
which is simply held back until buyers are satistied that prices 
have touched their lowest point, and that as soon as this stage is 
reached a substantial revival of activity may be anticipated. ; No 
doubt, in some instances this may be the case, but whether it is at 
all general is open to question. Another feature which is pointed 
out as likely to tend in the same direction is the fact that un- 
doubtedly a great deal more iron is going into actual consumption 
than is at present being repurchased ; but it must be remembered 
that during the upward movement at the close of last year users in 
nearly all cases bought considerably in excess of their real neces- 
sities, and toa large extent they are now simply using up these 
surplus supplies, which, with the present unsettled state of the 
market, they naturally prefer to exhaust before entering into fur- 
ther purchases. 

he Manchester Iron Exchange on Tuesday was but moderately 
attended, and only a limited business was reported generally. 
Makers of pig iron, however, were as a rule holding firmly to late 
rates, but where orders are actually to be got, low figures have to 
be quoted ; and it can scarcely be said that any substantial advance 
has been established upon business of any weight. For Lancashire 
pig iron, quotations remain at about 49s, to 50s., less 24, for forge 
and foundry delivered equal to Manchester, but only very small 
sales to regular customers are being made at these figures. In 
district brands quotations are rather irregular, and Lincolnshire 
forge can still be bought at about 44s, 6d. to 45s., although makers 
quote in some instances 1s. per ton above these figures. Foundry 
qualities average 47s. to 47s. 6d., with makers here and there 
quoting as high as 48s., less 25, delivered. The best foundry 
brands of Derbyshire are firm at about 50s, 6d. to 51s., less 24, 
delivered, but inferior descriptions are still obtainable at 4s. to 5s. 
per ton below the top prices. Outside brands show a hardening 
tendency, so far as Middlesbrough is concerned, good foundry 
brands not being quoted under 51s. 10d, to 52s, 4d., net cash, 
delivered here, sellers in some instances declining to book further 
orders at the minimum figure. Eglinton remains unchanged, 
dds. 6d., net, delivered equal to Manchester, being still the average 

wrice. 
' Hematites have shown a slight upward tendency, and there has 
been rather more inquiry, 63s, 6d. to 64s., less 25, being now about 
the current market quototions for good foundry qualities delivered 
in the Manchester district, but there are sellers who are prepared 
to book orders at considerably under these figures. 

In the manufactured iron trade rather more business is reported, 
but some of the local works are still but indifferently employed, and 
prices remain without any improvement. Good ordinary qualities 
of Lancashire and North Staffordshire bars do not average more 
than £6 7s, 6d. to £6 10s., and local bars are reported to have been 
sold as lowas £6 5s.; one or two of the Staffordshire houses quote 
nominally £6 15s., but this figure is altogether unobtainable. Hoops 
average £6 10s, to £6 12s, 64, with £6 7s. 6d. having been taken 
in odd cases, and cotton tie hoops £7 to £7 5s. per ton, delivered 
Manchester or Liverpool. Sheets have improved slightly, and 
the best qualities are quoted at £7 15s, to £7 17s, 6d. per ton, 
delivered in the Manchester district. 

Steel plates still meet with very little inquiry, and only a few 
occasional small orders are being given out. To secure these, 
however, low prices are being quoted, makers now being willing to 
take £7 17s. 6d. on prompt specifications for the best steel boiler- 
plates delivered to consumers in the neighbourhood of Man- 
chester, and merchants here and there would even come below 
this figure. 

The metal market remains quiet, buyers still holding back from 
paying the advanced list rates; but manufacturers, being well 
engaged on orders on their books, do not give way in the least. 

The engineering trades continue generally well engaged, but in 
some branches the reports are becoming more prevalent that, 
although there are sufficient orders to keep works fully employed 
for the present, there is no prospective activity, as work is running 
out much more rapidly than it is being replaced. 

During the past week I paid a visit to the works of the Ashbury 
Carriage Company, Manchester, where considerable extensions are 
going on, to meet the increasing requirements of their special 
branch of trade. One important addition which is just being com- 
pleted is the fitting out of a large new wheel shop, which will form 
probably one of the most complete works for the manufacture of 
railway wagon and carriage wheels in the country. For this pur- 
pose a large building 184ft. long by 131ft. wide is being equipped 
with a special plant, which includes a 1600-ton hydraulic press for 
wheel bossing, similar in construction in some respects to one pre- 
viously put down ,by the firm, but embracing a number of im- 
portant improvements. This press, which is certainly the most 
powerful that has been put down in any works for a similar pur- 
pose, is capable of constructing wheels up to 5ft. and 6ft. diameter. 
It has a bottom ram 24in. in diameter, and a top ram 26in. in 
diameter, supported by four main pillars 10}in. diameter. It is 
specially designed for bossing wrought iron wheel centres, and can 
be either worked at high or low pressure, so that it can be 
utilised for general work independent of the particular purpose 


for which it has been put down. In addition to this 
powerful ga a number of hydraulic glutting hammers, 
with suitable fires for heating, have been erected; and the 


plant also includes two steam hammers—one of 3 tons and the 
other of 10 ewt.—for forging the lumps which form the bosses, 
from scrap, and also for forging spokes. The large hammer is also 
used for forging bosses up to 2ft. 6in. diameter, suitable for 
carriage wheels, The works are supplied with a number of 
furnaces, used for heating the iron at different stages; three 
furnaces being thus, for the present, employed; the waste 
heat from which is utilised by three large boilers, which supply 
power to the hydraulic press, steam hammers, and lies 
machines, whilst the building contains three other similar furnaces 
and boilers, which can be utilised when required. Other plant 
which has been added includes hydraulic bending machines for 
bending axle guard crowns, of which the firm make many thou- 
sands during the year, and which hitherto have been made by 
hand. The new plant which has been put down is arranged with 
every convenience for the rapid getting out of work, and it is the 
intention to add still more plant and machinery as requirements 
arise. The ager plant is capable of turning out 100 wheel 
centres per day of ordinary nine hours’ working. With a night 
shift, this output could, of course, be doubled. In other parts 
of the works, also, special plant has been added to enable them 
to meet the pressure of orders that have for some time 
past been coming in, and the company is putting down 
& number of new steel boilers which have Deen supplied 
by the Oldham Boiler Company, and are capable of work- 
ing up to 100 lb, pressure. I may add that the company is 
very busy in every department of its works, and has orders 
either in hand or in prospect which will keep it fully employed 
for a considerable time to come. Amongst work in progress I 
noticed a number of the special carriages which are being built for 
the new electric railway in London, thirty of which are just being 
completed for delivery. 

In the coal trade of this district there is a very steady business 





doing in nearly all descriptions of fuel, the commoner classes of 
slack being the only sort that are really hanging upon the market. 
No doubt, just at present, a good deal of buying is going on in 
anticipation of an upward movement in prices next month, which 
is certain to be carried out, at any rate to a partial extent. Prices 
for round coal are steady at late rates, best qualities at the pit 
mouth averaging 11s. to 11s. 6d.; seconds, 9s. 6d. to 10s.; and 
common round coals, 8s, 3d. to 8s. 9d. Engine fuel, however, has 
eased down considerably upon late full rates, and at the pit mouth 
burgy does not average more than 7s. to 7s. 6d., the better 
qualities of slack 6s. 6d. to 7s., and common sorts 5s, 6d. to 6s, 
per ton. 

For shipment there has been rather more demand, and slightly 
better prices have been obtainable, good ordinary descriptions of 
steam coal delivered at the ports on the Mersey averaging about 
9s. 6d. per ton. 

Barrow.—The trade doing in hematite qualities of pig iron is of 
a small moment, as is shown by the fact that forty-six 
of the seventy-eight furnaces are found sufficient to meet the 
demand. This, of course, is to some extent compensated for in the 
fact that warrant stocks are being largely called up to make up the 
deficiency. The trade doing is chiefly in Bessemer qualities of pig 
iron, which, of course, are largely used by steel makers; but the 
trade in Bessemer and forge qualities of iron is limited. Prices are 
steady at last week’s rates, hematite warrants being quoted at 
51s. 6d. cash, and mixed numbers of Bessemer at 52s. to 54s. per 
ton net, f.o.b. The Carnforth Hematite Company has put one 
furnace out of blast, and has now only two out of six blowing. 

The members of the Blast Furnacemen’s Union have determined 
to consider seriously the question of restricting the output of pig 
iron at such times when stocks are accumulating to an extent 
which will enable speculators to gain a leading influence over the 
market. The men argue that the speculative trade in hematite 
warrants is not only injurious to the interests of masters but of 
men, as not only is trade upset, and periods of brisk trade abbre- 
viated, but the profits which ought to belong to masters and men 
are largely shared by outsiders, and this they intend, if not to stop 
altogether, at any rate to check. 

There has been a decline of 8018 tons in the stocks of hematite 
warrants, which makes the reduction since the beginning of the 
year 108,715 tons, and leaving 271,829 tons still held. 

The steel trade is steady, and there is a fair business doing in 
steel rails, and especially in merchant qualities. Prices are steady 
at last week’s rates, heavy rails being quoted at £5 to £5 5s. per 
ton, light rails at £6, and colliery rails at £7 to £7 10s. There is 
a steadier trade doing in tin-plate bars, blooms, and billets. 

Shipbuilders have not received any new orders, but are busy. 
The Naval Construction and Armaments Co. has declared a divi- 
dend on the past half-year at the rate of 10 per cent. per annum, 
making, with the interim dividend of 6 per cent. already paid, a 
dividend for the year equivalent to 8 per cent. 

Engineers are very busy, as also are boilermakers and iron- 
founders, 

Iron ore is in quiet demand, and many of the mines are only 
working four days a week. Prices are steady, at from 9s. to 
10s. 6d. per ton, net, at mines, for native qualities. 

The shipments of pig iron and steel from West Coast ports 
during the week represent 23,904 tons, against 22,049 tons in the 
same week of last year, showing an increase of 1855 tons. There 
have been 595,059 tons exported up to date, which comparing with 
598,924 tons shipped for the same period of last year, shows a 
decrease of 3865 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is a surprising demand for coal. The colliery proprietors 
say that they are running full time, instead of three or four days a 
week, as is usually the casein July. One reason is that the stock- 
ing for the winter has commenced a month earlier. Fear of a rise 
in consequence of the last 5 per cent. in wages, to be paid on the 
first making-up day next month, has caused householders to lay in 
supplies. For London alone there is a most important demand. 
A few of the coalowners and coal dealers have already raised values 
of house coal 6d. to 9d. per ton; and it is expected that the 
advance will be general on the Ist of August. There is usually 
a scarcity of slack at this time of the year, owing to the diminished 
output, but no such difficulty is experienced at present. No falling 
in values is anticipated in manufacturing fuel for some time. There 
are no stocks at the collieries. When coke was called for in such 
abnormal quantities, the productive power was largely increased. 
As soon as the demand declined a successful effort was made to 
prevent a collapse. Steel cokes are at rather over 25s. per ton, and 
as the make has been lessened to meet the falling off, it is expected 
that this figure will be maintained. The colliery extensions noted at 
Aldwarke, Roundwood, Rothervale, Canklow, and Cadeby—for the 
Deneby Company—are being pushed forward with vigour. 

About a year ago the spring-knife cutlers formed themselves 
into a union to secure a general advance of 10 per cent. in wages. 
The society has already over two thousand members. At the half- 
yearly meeting, held on the 11th inst., it was reported that eighty- 
six firms had now given the advances. One firm stood out for a 
fortnight and another for five weeks; others have made the 
concession to the men without their coming out. While I write there 
are no cutlers under notice, but it is probable a few notices may yet 
be issued, as all have not yet got the advances. The levelling-up 
of wages has now gone over almost all our local trades. It 
would be an interesting inquiry to find what is the aggregate 
increase in wages received by artisans since the ‘‘ boom ”—or what 
the South Americans call the ‘‘boomlet””—of last year. In the 
coal industry the difference can be readily decided. From inquiries 
I made at a leading South Yorkshire colliery, I ascertained that 
the advances, which are completed next month by payment of the 
last 5 per cent., are equal to 10s. per week more for every worker 
engaged in coal-getting, above and below. This ought to be an 
immense benefit to the miners, if they are careful to put their 
gains to good account. 

Business at the rolling mills is once more reported to be quiet. 
There is less work to give out, and this is causing competition to 
get keener. While the mills were pressed with work, the customers 
had to pay whatever price was asked. That condition of affairs 
is now at an end. Several of the rolling mill proprietors have had 
the suggestion made to them that they pret concede an increase 
in discounts, which is another way of asking for a reduction in 
rates. The reply is, that no fall in price is possible with the 
present value of fuel and the existing scale of wages. A number 
of firms are busy stocktaking. 

The edge tool establishments are at present fully engaged with 
continental orders, which, as a rule, are for the very best qualities, 
Germany in particular takes allour best lines in tools, the immense 
business done by Sheffield houses with German factors being the 
best possible proof that can be given of the high standard of quality 
maintained by our manufacturers. For a long time the Colonial 
merchants have been overstocking, and this has caused the trade 
with the Colonies to be very dull. In Australia the sheep shear 
trade has been affected by the success of the sheep shearing 
machines, which are undoubtedly coming into use. The American 
competition in spades, shovels, and hay forks, is again severe. In 
the Colonial markets the Americans have also obtained a firm grip 
in saws, our local houses being rather indifferently employed at 
present. There is more doing in files, 

The London sone d sales are resulting as was expected. While 
soft East India teeth are £2 to £3 lower, cut pieces for balls are 
£3 to £5 up; while hard East India, of good quality, is firm at 
last sale prices, West Coast African £2 to £3 below last London 
sale prices, but fully £3 above the prices realised at Liverpool sales 
last week. Egyptian, poor quality, and lower. 

Twenty-eight gentlemen from the Sheffield district are going to 





the States with the Iron and Steel Institute in September. They 
represent all our leading industries of iron, steel, and cutlery. 

‘he Atlas Works are engaged in fitting up two marine boilers, 
10ft. 6in. long by 10ft. 6in. diameter, one with ordinary plain steam 
tubes, the other with the ribbed Purves patent tubes, of which 
they have undertaken the manufacture for Great Britain. The 
boilers will be available for natural and accelerated draught, and 
will be in regular use at the works in order to demonstrate here 
that, as has been shown in France for several years past, these 
tubes can be used without inconvenience, and with greatly increased 
steam production. The boilers are expected to be at work towards 
the end of next month. 

Prices are unchanged for railway and shipbuilding material, and 
the improved tone continues. The works generally continue busy, 
and the recent feeling of anxiety is removed. 

During the past week the prices of all classes of pig iron have 
been well maintained. Forge iron is selling at 41s., and foundry 
at 45s. to 46s, Hematite pig is offered at 62s. 6d. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE attendance at the iron market held at Middlesbrough on 
Tuesday last was quite up to the average, but the amount of 
business done was only moderate. Prices, however, were fully 
maintained. Buyers offered 43s. per ton for No. 3 G.M.B. for 
srompt delivery, and merchants in some cases accepted that figure. 

akers generally quoted 43s. 3d., and would not take less. 
Foundry qualities are very scarce just now, and prices are thought 
likely to advance rather than otherwise. Very Tittle business for 
forward delivery is being done, as buyers are not willing to give 
even present prices for their future requirements. The supply of 
forge iron is greater than the demand, and the value has fallen to 
about 40s. 6d. per ton. 

The price current of warrants has not been ascertainable since 
Thursday, the 17th inst., when the Glasgow Exchange was closed 
for the three or four days’ holiday known as Glasgow Fair. The 
figure now asked by holders is 43s, 3d.; but buyers are not eager, 
and few sales are made. 

Pig iron shipments from Middlesbrough have, so far, been very 
meagre this month. Between the lst and 2lst insts. they had 
only reached 43,222 tons, as against about 56,000 tons in the corre- 
sponding portion of June. 

The finished iron and steel trades are not brisk, but prices are 
firm nevertheless. Quotations on Tuesday were as follows, viz.:— 
Iron ship-plates and angles, £5 5s.; boiler-plates, £6 5s.; common 
bars, £5 15s.; best bars, £6 5s.; best best bars, £6 15s.; steel 
ship-plates, £6 5s.; angles, £6; and rails, £5 per ton—all free on 
trucks at makers’ works, less 25 bg cent, discount. 

The members of the Cleveland Institution of Engineers, to the 
number of about fifty, made a very interesting and successful 
expedition, on Monday last, to the Lumpsey Iron Mine near Salt- 
burn. The mine in question belongs to Messrs. Bell Bros., whose 
chief engineer is Mr. A. L. Steavenson, and local manager, Mr. 
Dixon. Mr. Charles Wood, the President, headed the party, 
whilst Mrs. Wood entertained at tea, at the Zetland Hotel, Salt- 
burn, about twenty-five ladies, who accompanied the excursion so 
far. At the mine, the large winding engines were first inspected, 
and also plans of the workings below ground, and of the machinery 
in use there. A descent of the shaft, which is 200 yards deep, 
was then made in parties, which presently united, and at a 
hundred yards from the bottom of the shaft found the iron- 
stone being drilled by aid of the Priestman petroleum engine. 
It was a rather small example; indeed, the next size larger 
would have been better for the work. It was mounted on a turn- 
table bogie, running on a narrow gauge tramway to which it was 
clamped. Theengine frame carried a short and strong jib project- 
ing forwards, on which, attached bya universal joint, was the 
boring spindle and the driving and feed motions. A thong belt 
gin. diameter conveyed the motion from a V sheave on the crank 
shaft to a similar but smaller sheave on an upright shaft geared to 
the boring spindle. The engine, actuated by one explosion in 
every four strokes, was running at about 160 revolutions per 
minute, the tool, which wasatwist drill, ata much higher speed. The 
holes were all pointed upwards, so as to clear the débris by gravity. 
They were 1}in. diameter, and bored to a depth of from 4ft. to5ft. 6in. 
The heading, which was 9ft. 6in. high by about the same breadth, 
was driven by making sixteen:holes distributed over the face. The 
machine was then drawn back by horse-power, and set to work 
elsewhere, until the shots were fired and the débris removed, when 
it was brought back for another operation. The time required for 
the sixteen holes was rather more than an hour. The actual s of 
drilling appeared to be from lft. to14ft. per minute. The engine was 
said to give off 34 indicated horse-power, and to consume one and 
a-quarter pints of ordinary petroleum per indicated horse-power 
per hour. This is believed to be the first application of the petro- 
leum engine to iron stone drilling in the Cleveland, or indeed any 
other district. Neither at the working face, nor at the inlets to 
the Guibal fan by which the Lumpsey mine is ventilated, was the 
air materially vitiated by the products of combustion of the petroleum. 
But the headings are unusually large, and the ventilation much 
— to that of many mines. 

Near the petroleum engine is a horizontal ‘‘ Evans” hydraulic 
pump, driven by water brought in a pipe from behind the tubbing 
part —_ - the shaft. This acting on a small piston actuates a 
larger double-acting plunger, which draws the water from the 
dip and discharges it, and the exhaust water where they can flow 
to the sump to be raised by the mine pumping engines which are 
at the surface. The main roads of the mine are worked by a tail 
rope, passing over snatch-block pulleys at the bottom of the shaft, 
and a clip drum operated by a special engine at the surface. This 
road is at one point fed by a self-acting incline, the working faces 
being at the higher level. The general dip of the strata varies 
—- in 12 tol in 24, The thickness of the seam of ironstone is 
9ft. 6in. 

After an up-hill walk of about a mile through headings, all of 
which were lighted up for the occasion, the party came to a place 
where Mr. Steavenson’s well-known hydraulic drill was at work. 
This differs from that already described mainly in that a turbine 
supplied with high-pressure water from the shaft tubbing, and 
placed on the carrier jib, is the motive power. It does the work 
perfectly. The only disadvantage it has, and which has led to the 
petroleum engine ee is the great cost of the pressure 
piping for bringing the water to wherever it may be required. In 
the Park Mine, belonging to the same company, there are no less 
than five miles of pressure pipes; and in using pneumatic boring 
machinery driven from compressors at the surface, there is the 
same difficulty to contend with. 

On reaching the surface the party returned to Saltburn, and 
dined at the Zetland Hotel. Toasts—thanking Messrs. Bell Bros. 
for their invitation to their mine, and Mrs. Wood and the ladies 
for their presence—were honoured in the usual way. The party 
then adjourned to the pleasure gardens, which were illuminated 
for the occasion. 

The Wearmouth colliers and their leaders are original in their 
ideas and methods, if not sound in their reasoning and conclusions. 
They are on strike in the hope of establishing a seven hour shift 
from bank to bank. On Monday about 500 of them and their 
sympathisers marched in procession to Roker, a small sea-bathing 
village near Sunderland, and held a meeting on the beach. 
They were addressed by, among others, Mr. J. H. Wilson, 
the now well-known secretary of the Sailors and Firemen’s 
Union. That gentleman told them that their employers were, 
‘‘ perhaps,” justified in requesting them to leave their premises 
under existing circumstances. But they still had the blessings 
of open air and sunshine. He understood they had the sym- 
pathy of all Christian denominations. If so, he ho that every 
church and chapel within five miles would be placed at their 
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disposal to house themselves in so long as the dispute lasted ; failing 


this resource, he advised them to go under canvas, the season being | £5000. 


favourable for adopting that course. No doubt the refreshment 
urveyors would generously come to their aid. Possibly Mr. 


Wy ilson may take too sanguine a view of the probable action of 
victuallers, and of the clergy and ministers of other denominations. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market was very strong towards the end 
of last week, Scotch warrants showing an advance of fully ls. tad 
ton for the week, having been done up to 46s. 14d. cash. The 
market was closed from Thursday till Tuesday of this week in 
consequence of the Glasgow Fair holidays, and since it reopened 
transactions have been comparatively few. There is, however, a 
fairly steady tone about the business, and warrants are more diffi- 
cult to obtain than they were a short time b 

The past week’s pig iron shipments amounted to 9263 tons, as 
compared with 6475 in the corresponding week of last year. 
the total 6504 tons were despatched abroad and 2659 coastwise. 
There has been an improvement in the quantity of pig iron sent to 
the United States within the last week or two, but whether the 
increase will be maintained remains to be seen. The export trade 
in Scotch pig iron to the Continent has for some time been above 
the average in amount. 

The current prices of makers’ pig iron are as follow :—Gart- 
sherrie, f.o.b. at Glasgow, No. 1, Gbe 6d. per ton; No. 3, 55s. 6d.; 
Langloan, 61s. and 56s. 6d.; Summerlee, and 56s.; Calder, 63s. 
and 53s. 6d.; Coltness, 62s. 6d. and 56s. 6d.; Clyde, 60s. 6d. and 
54s, 6d.; Carnbroe, 48s. and 47s.; Govan, 47s. and 46s. 6d.; Glen- 
garnock, at Ardrossan, 59s. 6d. and 52s, 6d.; Dalmellington, 52s. 
and 5ls.; Eglinton, 47s. 6d. and 47s.; Shotts, at Leith, 62s. and 
57s. 6d.; Carron, at Grangemouth, 65s. and 55s. 6d. 

The number of furnaces presently in blast in Scotland is forty- 
five producing ordinary iron, twenty-seven hematite, and eight 
basic ; total, eighty, compared with eighty-two in the correspond- 
ing week of last year. 

The manufactured iron and steel trades have been necessarily 
very quiet owing to the holidays. At most of the works nothing 
has been doing this week, and some days will yet elapse before 
they can be in full operation. The amount of new business doing 
has been very limited, and quotations of all sorts of finished iron 
and steel are nominally unaltered. 

In the coal trade, prices were firm up to the beginning of the 
holidays, and a large export business took place. The markets 
held this week have been quiet but steady in tone, and coalmasters 
seem to be of opinion that the autumn business will open out in a 
satisfactory manner, 








WALES AND ADJOINING COUNTIES. 


(From our own Ci 

THERE are two predictions which can always be safely made with 
regard to the Welsh coal field. First, that the Monmouthshire 
section will be an important one when the Glamorganshire steam 
coal series are running low; and secondly, that after the Mon- 
mouthshire the Western anthracite will come into note; but this 
latter eventuality will be only when science has given an easier and 
quicker means of combustion. Referring to these anthracite coals, 
the district has been startled this week by the announcement that 
a powerful syndicate is forming to obtain the whole of the anthra- 
cite collieries, and work them at, of course, largely increased prices. 
Anthracite is now in more favour in the tin-plate trade than it 
was, and thanks to improvements in boilers, &c., the small, which 
used to be 2 drug, is used more freely. 

The collieries reported as in the first rank of combination are in 
the West, in the Swansea district. When the scheme is more fully 
developed I will refer to it again. 

The coal trade has taken to itself novel features of late, and 
instead of being characterised by long depression, and corre- 
sponding elevations in price, it now gives shorter alternative 
changes, Last week the outlook had only one hopeful feature, and 
that was the Admiralty orders coming in. This week matters are 
more hopeful, and prices are getting firmer. Instead of quota- 
tions below 14s., we hear 15s. again named for best steam, and 
orders are coming in much more freely. 

Mid-week quotations were as follows:—Best steam, 14s, 3d. to 
14s. 6d.; seconds, 13s. to 13s. 6d.; and small steam firm at &s., 
and good sales effected at these figures. It is rather soon for 
house coal to show much movement; still, prices are better, and 
a 6d. was obtainable this week, No. 2 selling at 11s. 6d. 
to lls. 9d. 

The sympathy between industries was notably shown this week, 
for as soon as coal became firmer, and advanced from 3d. to 6d., 
other quotations were advanced too. For instance, coke, which 
has been looking better of late, is now selling at the following 
figures :—Foundry, 22s. to 22s, 6d.; furnace, at 19s. to 20s. 

Pitwood is in free demand at 17s. 6d., and patent fuel continues 
tolerably brisk at from 13s. 9d. to 14s. 3d. Iron ore, which keeps 
much more brisk than is usual in the summer season, is at ]4s., 
and for better and larger samples even more is obtainable. 

The iron and steel trades are in sufficient briskness to keep the 
works going in close similitude to what they were before the last 
drop in bar. Makers are quoting very moderately to secure 
business. Tin bar, for instance, at £5 10s., which means a slight 
difference in favour of purchaser or maker, according to quality. 
Welsh bar as low as £6, and from thence 2s. 6d. to 5s., according 
to quality; and steel rails at any price between £4 15s. and 
£6 10s., according to specification. Some consignments have been 
made during the week to Port Pirie, and of locomotive work in 
large bulk from Newport to Bahia. Barry imported 600 tons of 
rails this week. 

Pig continues to show an upward tendency all round. Glasgow 
warrants are quoted at 45s. 9a. to 46s. 14d.; Middlesbrough No. 3, 
43s. 2d.; hematites as high as 53s. 74d., for mixed numbers, f.o.b. 
Local pig is about ls. per ton better than last week, and the 
augury is favourably discussed. This. continued, a little better 
price may be seen for tin bar and Welsh bar. 

Another good week has been had by the tin-plate works, and in 
all directions, Llanelly, Swansea, Port Talbot, and Newport, there 
has been activity. Last week Swansea exported close upon 75,000 
boxes, and received from works 67,786. Stocks are lower and 
prices firm. The tone is regarded as decidedly good, and inquiries 
for forward booking are large and increasing. Quotations forming 
the basis of a good deal of business are as follows: Cokes, 13s. 6d. 
to 13s. 9d.; Bessemer cokes, 13s. 9d. to 14s.; Siemens, 14s. to 
_ = ternes, 27s. 6d. to 29s, 6d.; best charcoal, 18s. 6d. to 
21s. 6d. 

Satisfactory accounts are coming in from all parts, Swansea 
harbour last week showed a good round total, higher by 3000 tons 
than the record week. Penarth and Cardiff were very busy, New- 
port showed a good average both foreign and coastwise, and Barry 
exceeded 80,000 tons. Penarth was 28,500 tons. 

Another of the Barry promoters died this week. This was Mr. D. 
Davies, of the Ocean Collieries, and formerly M.P. for a Cardigan- 
shire district. Mr. Davies, who was in his seventy-second year, 
was in his youth a sawyer; from this he advanced to taking railway 
contracts in North Wales, and having accumulated capital, leased 
a coal tract in the Rhondda Valley from Mr. Crawshay Bailey, and 
laid the basis of a large fortune. The Ocean Collieries, now con- 
trolled by a company, are numerous and important, and are 
admirably managed by Mr. W. Jenkins. Up to a few years ago 
Mr. David Davies took an active interest in them. is is the 
third leading man in the Welsh coal trade whose loss has been 
chronicled of late, and as I have stated, he was one of the pro- 
moters of the Barry. The others who predeceased him were Mr. 
D, Davis, Mr. Lewis Davis, Mr. Riches, senior and junior. 





‘The Carmarthen Lead Company has been registered, capital 
Several important colliery projects are looming, one with a 
capital of £180,000. 

e County-court judge, His Honour Judge Owen, who has had 
the small coal question before him, has decided in favour of the 
colliers receiving pay for working small. This has not been well 
received by the coalowners, as the payment for working large coal 
was hand ween the non-payment for small, so an appeal to 
another court has been decided upon, and in the meantime a 
reconstruction of the sliding scale is inevitable. 

Taffs are looking healthy, and will improve with the new coal- 
fields opening out. 

The strike at Swansea Docks came to an end last week. There 
is still a degree of friction amongst railway employés in Glamor- 
~ Partial strikes are on at Ebbw Vale and Blaina. Notices have 

n given by the Morfa copper workers. At the Ferndale col- 
lieries the men have submitted improved lists, but these the 


manager rejects. “ 
At Newport this week there was a Board of Trade prosecution, 
and the captain of the Leda, a Cardiff steamer, was fined £10 for 


ae 

Repea notices have appeared in this column of reckless 
colliers, but the following is the most extraordinary case yet. 
This week, at Merthyr, a Pontwllyn collier was fined for attempt- 
ing to enter the cage at his colliery when drunk. When withheld 
by main force he attempted to jump in again, and appeared deter- 
mined either to go down to his work or to fall down the pit. It is 
suggested that the abnormally high wages given were the predis- 
posing cause of his rashness. Colliers with families are earning as 
much as £5 per week; 12s. 6d. per diem is a common wage. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE general condition of the iron business over here continues to 
be dull and slow. New orders especially are very scarce indeed. 
Only special industries, for instance shipbuilding, and those works 
which are fortunate enough to be supplied with Government 
orders, can be said to be actively and profitably employed, and 
unconcerned about the near future. 

Although there is still a fair amount of business doing on the 
Silesian iron market, yet a slowness in the coming in of new orders, 
and an absence of inquiry, begins to be felt in most quarters, 
Stocks are, therefore, accumulating on most works, and steel 
makers are contemplating a restriction of labour. 

The Austro-Hungarian iron market has lost something of its 
former firmness, most likely in q of the tinued 
reductions of prices in Germany. As regards the different branches 
of business, the demand for ores has continued brisk. In pig iron 
only a limited business is being done, while for castings, &c., trade 
has taken a most satisfactory turn. In the malleable iron branch 
the business done in merchant bars and girders is a brisk one. 
Sheets are in improved request. 

With regard to the French iron market, no change can be 
reported. Only a very small amount of business is done in all 
branches, and some works have been obliged to limit production 
on account of the general want of orders. 

Extreme depression reigns on the Belgian iron market. There 
is only the most limited demand coming forward, and what new 
inquiries did come in were found hardly acceptable on account of 
the conditions attached to them. Coal has slightly decreased in 

rice ; but is still too high to leave any profit to the iron industry. 

Inder these circumstances, the rolling-mills find it very difficult 
to secure employment, and many have resolved to cease working 
altogether if a change for the better does not set in. Girders, 
which have been, until] now, in rather fair request at £5 12s. 6d. 
f.o.b, Antwerp, have lately been sold at £5 10s.—137.50f.—being 
2.50f. below official notation. The plate and sheet trade gets more 
difficult from week to week, because in this branch English com- 
petition is very sharp. The engineering branch of business remains 
much the same as last reported, being fairly well employed with old 
specifications, but new orders are very difficult to obtain. An im- 
portant contract has just been closed with the Greek Government for 
the building of 434 kiloms. of railway lines in the Peloponesus. About 
15,000 t. rails and—besides other railway rolling stock—thirty 
locomotives will be required. Reductions in pig iron are again to 
be noted. Athus has reduced Luxemburg forge from 65f. to 50f. p.t. 
for the third quarter. Luxemburg foundry has been reduced from 
65f. to 62f.; Bessemer, from 80f. to 75f.; basic, from 65f. down to 
60f. Bars are quoted 140f. to 160f.; angles, 147-50f. 

Generally speaking, the situation of the Rhenish-Westphalian 
iron market has continued in its former state. In some branches 
of the malleable iron trade a slight change for the better 
is said to have been noticed, without, however, causing any 
effect on the general condition of the market. Inland iron ore is 
very quiet. There is only a moderate demand coming forward, and 
prices sti!l remain weak. In Lorraine minette, on the other hand, 
a good business is being done ; prices are termed remunerative, 
and have, as yet, been firmly maintained in spite of the reductions 
in Luxemburg pig iron. In the Siegerland and Nassau red iron 
ore is noted M. 10°50 to M. 11; roasted ditto, M. 13 to 13°50 p.t. 
at mines. Luxemburg minette stands M. 3°60 to 2°60 p.t. fat 
mines. A continued absence of improvement characterises all 
branches of the steel trade. Prices have, however, remained as 
before. The attempts to bring about a pig iron syndicate in the 
Siegerland must, according to latest intelligence, be regarded 
as a failure. Spiegeleisen has met with a further reduction in 
price, but to all appearances forge pig is the most neglected 
of all. For good forge quality M. 72 is quoted; No. 2, M. 70°50; 
No. 3, M. 60; in the Siegerland, M. 66. Foundry No. 1 stands 
M. 78; No. 3, M. 60; basic, M. 60 and higher; Bessemer, M. 78. 
Luxemburg forge has been noted 55f. p.t. at works. As has been 
above remarked, symptoms of a slight improvement —_ to show 
themselves in the malleable iron business. Inland demand for 
bars, for instance, has been slightly improved; and although it 
cannot as yet be termed satisfactory, still it is better than last 
week, For the present, makers have work in hand into the third 
quarter, but they are without exception complaining of a scarcity 
of new orders. Generally, stocks have remained in an unchanged 
condition. With at 6 to prices, they can scarcely be termed 
paying when compared to those of the raw materials. Girders have 
not changed. There has been an improvement of late in the hoop 
business, demand being fairly active; but still it leaves much to be 
desired, and is remaining considerably behind what it generally is 
at this time of the year. No change in any direction can be per- 
ceived in the condition of the plate and sheet trade. Iron wire 
rods, drawn wire, and wire nails continue neglected. At the 
present high prices of the raw materials, foreign competition is 
actually impossible. The employment of foundries, machine, and 
wagon factories has remained unaltered from what it was last week. 
As regards railway material, the result of the latest tendering is 
very remarkable. The lowest offer made was M. 152°50 p.t. This 
figure, though decidedly very low when compared to prices at 
former occasions, yet was objected to by the Railway Administra- 
tion as being too high. The offer was quently declined 

ether with all the rest of them. 
test list prices, p.t. at works, are as follows :—Good merchant 
bars, M. 165 t0170; angles, M.175; girders, M. 150; hoops, M. 175 
to 180; bars, in basic and Bessemer, M. 165 to 170; billets, ditto, 
M. 125 to 1380; heavy boiler plates, M. 240; tank ditto, M. 200; 
o. in basic and Bessemer, M. 205; tank, ditto, M. 180; sheets, 

. 225; Siegen thin sheets, M. 226. Iron wire rods, common 
quality, M. 150 to 155; drawn wire, in iron or steel, M. 160; wire 
nails, M. 170 tc 175. Bessemer steel rails, M. 155 to 160; steel 
sleepers, M. 150 to 160; complete sets of wheels and axles, M. 340 
to 350; axles, M. 240 to 250; steel tires, M. 240 to 250; light 
section rails, M. 130 to 145. 

The shipbuilding industry, which has, as mentioned above, 














enjoyed a more lasting and probably a better ing activ} 
than many other branches of the foam teadte, during the ot 
months, is now about to receive a new impetus. A private yacht 
is to be built for the German Emperor of the best German steg| 
60 m. long, 3m. deep, speed to be 21 knots, and to carry eight 
4°7 cm. quick-firing guns. Electric lighting to be provided, ag q 
matter of course, It is supposed Messrs, Schichau, of Elbing, will 
receive the handsome order. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 17th, 1890, 

AMONG the new engineering enterprises now projected is one for 

the construction of a ship railway from the Georgian Bay to 
Toronto, a distance of seventy miles. This will reduce the distance 
between Chicago and Lake Ontario 600 miles. A number of impor. 
tant schemes of the same general character are now receiving the 
attention of capitalists. Preparations are now being made for the 
construction of the North River Bridge, the longest span of which 
will be some 2800ft. ‘Three or four new bridges are to be thrown 
across the Mississi River, one of them nine miles above New 
Orleans. The io River is also to be spanned by one or 
two additional bridges within the next two years. Several long 
tunnels are projected in the Rocky Mountain region, to greatly 
reduce the length of railroad lines in a region of country which js 
very rapidly filling up. A splendidly — shipyard is to be 
established at Philadelphia by acompany with 5,000,000 dols, capital, 

A great many new railroad construction projects are coming up, 

A line 146 miles in length is to be built from Decatur, Ala., to 
Gallatin, Tenn, The Chattanooga Southern road is to be extended 
thirty miles. A fifty-five mile road is to be built this fall in Arkansas, 
A large amount of railway construction is to be undertaken this 
year in Canada and British Columbia. A road is to be built from 
Athens, Georgia, to Chatt ga, T' , a distance of 155 miles, 
American railway managers are much encouraged by the steady 
growth of traffic. The manufacturers of all kinds of railway mate- 
rial and equipment are very busy. The locomotive works never 
had their capacity so far over sold, and nearly all of them are 
working overtime. There is a heavy demand for rolling stock, and 
a number of new car works are projected, most of them in the 
Southern States, 

It is now estimated that by the opening of 1891 the output of 
ig iron will reach 200,000 tons per week. Tidewater quotations 
or forge irons, 15 dols. to 15°50; No. 1 foundry, 18 dols. The 

iron and steel works throughout the country are running full time, 
and there will be no cessation of activity for an indefinite period. 
The plate mills are working on large contracts, taken on a basis of 
2c. per lb. Steel rails are selling at 31 dols. in Eastern Penn- 
sylvania mills. Billets and blooms are selling well at 32 dols to 
33 dols. perton; puddled bars, 29 dols.; merchant bar iron, 1 dol. 75¢, 
to 2 dols. per 1001b. The sheet iron, merchant steel, and wrought 
iron pipe mills areall crowded with work. The industrial situation 
was never better. Animmense amount of capital is being invested 
in all directions, and syndicates are forming to extend operations 
and gain control of properties where a moe | appreciation of values 
is likely to take place. 











LAUNCHES AND TRIAL TRIPS. 


On the 16th inst., the s.s. Perth went from Dundee to the Forth 
Bridge on a trial trip. The Perth has been built for the Dundee, 
Perth, and London Shipping Company by Messrs. W. and B. 
Thompson. The distance from Dundee to Forth Bridge is sixty- 
five miles, which was accomplished in three and a-half hours, or 
eighteen and a-half miles per hour. The Perth is 290ft. Gin. in 
length, 36ft. Gin. breadth, and 18ft. 2hin. depth. The breadth is 
2hft. more than in the sister ship Dundee, giving a very great 
addition to the room in the ship. The engines gave 2950 indicated 
horse-power. 

On the 17th inst. R. Craggs and Sons, Middlesbrough, launched 
a fine steel screw steamer named the Sam Handford of the follow- 
ing dimensions:—Length, 270ft.; breadth, 36ft. 8in.; depth, 
19ft. in. She will be fitted with triple-expansion engines by Messrs. 
Westgarth, English, and Co., of the same port, having cylinders 
20in., 33in., and 54in., by 36in. stroke. Steam is supplied by two 
large-sized boilers, The vessel is built to the highest class at 
Lloyd’s, and is fitted up in accordance with the most modern style 
of cargo boat. She has been built for Mr. George Page, and her 
bull and machinery have been superintended by Captain Ambrose 
Holman and Mr. E, J. Caige respectively. 

On the 17th inst. Messrs. Sir Raylton Dixon and Co, launched 
from their Cleveland dockyard a steel screw steamer named the 
Weybridge, which has been built to the order of Messrs. J. 
Temperley and Co., of Newcastle and London, for the Temperley 
Steam Shipping Company. This vessel is built on the web frame 
principle, with poop, raised quarter-deck, and partial awning deck, 
her chief dimensions being :—Length over all, 307ft.; breadth, 
40ft.; depth, moulded, 21ft. 4in., with a deadweight carrying 
capacity of about 3600 tons. Her engines will be supplied by Mr. 
Jobn Dickinson, Sunderland, of 190 nominal horse-power, with 
cylinders 22in., 35in., and 59in., by 39in. stroke, 

On the 18th inst., Messrs. Edward by and Co., Hartlepool, 
launched the large steel screw steamer Halifax City, built to the 
order of Mr, C. Furness, of West Hartlepool. The vessel is over 
300ft. in length, and built throughout of Siemens-Martin steel, 
with a large measurement and deadweight capacity, and built to 
the highest class at Lloyd’s. The ship has a long raised quarter- 
deck, short poop, long bridge-house, and a top-gallant forecastle. 
All decks, deck erections, aes bulwarks, bulkheads, grain 
divisions, &c., are constructed of steel and iron. Cellular bottom 
fitted all fore and aft for water ballast. The steamer will be 
rigged as a two-masted fore-and-aft schooner, with iron pole masts 
and will be fitted with triple expansion engines by Messrs. W 
Gray and Co., Central Marine Engine Works, West Hartlepool. 

On the 19th inst. the Tyne Iron Shipbuilding Company, 0! 
Willington Quay-on-Tyne, launched a steel screw steamer, named 
the Tripoli, built to the order of Messrs, E. C. Thin, of Liverpool, 
and of the following dimensions, namely :—Length, 300ft.; breadth, 
41ft.; depth, 22ft. 2in.; and to class 100 AI at Lloyd’s on the 
partial awning deck rule. This vessel has water ballast fitted 
right fore and aft on the cellular system, and is also fitted with al! 
modern improvements for the rapid loading and discharging of 
cargo, including four double-cylindered steam winches, direct- 
acting steam windlass, large segs | boiler, steam steering gear, 
and screw gear aft. The engines, which are to be supplied by the 
Wallsend Slipway and ——— Company, are of the triple- 
expansion type, having cylinders 23in., 38in., and 6lin., by 42in. 
stroke, and working at a pressure of 160 1b. 

On the 19th inst. Messrs, Ropner and Son launched from their 
North Shore roy ag at Stockton, a steel screw steamer, the 
Danby, built to the order of Messrs. Merryweather and Co., of 
West Hartlepool. Her dimensions are as follows, viz.:—Length 
over all, 282ft. 6in.; breadth, 38ft. 10in.; depth moulded, 21ft. 1lin. 
She has been built to the highest class at Lloyd’s, and is designed 
to carry 3300 tons deadweight. She has a short poop, in which is 
fitted a handsome saloon with dation for captain and 
officers, !raised quarter deck, long bridge extending to foremast, 
short well and topgallant forecastle, cellular bottom for water 
ballast, four steam winches, two donkey boilers, and steam steer- 
ing gear ; being built on the web-frame principle her holds will 
give large stowage for cargo, and her outfit includes all the latest 
appliances for rapid loading and ee She will be fitted 
with triple-expansion engines by Messrs. Blair and Co., of 
=— horse-power, and two large steel boilers working «t 
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—— 
NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— ; — 
: Blackman Ventilating Company, Limited. 
is com was registered on the 10th inst. 
a ene £75,000, in £1 shares, to pur- 
chase from the liquidators of the Blackman Air 
Propeller Ventilating Company, Limited, the 
tent rights, property, and effects of that com- 
vse and also to uire and work the business, 
Peters patents, an inventions of Isaac D. 
Smead, of Toledo, Ohio, U.S.A. The subscribers 


are:— 


8) 
*Colonel J. T. Griffin, Netherhall-gardens, Hamp- 
aright, Chetwynd House, Hampton Court 
Major-General H. Greene, 98, Be’ ve-road ae 
*M. Shillito, 6, Bramshill-gardens, N.W.  . 
G. G. Sutton, 52, Maddox-street, W. .. .. .. 
A. Tibbitts, Goldhurst-terrace, South Hampstead 
H. L. Pring, Elm Villa, Richmond Hill, 
accountant .. «- ++ ++ os oe oe oe oe 
The number of directors is not to be less than 
three, nor more than seven; the first are the 
subscribers denoted by an asterisk; qualification, 
£250 in shares or stock; remuneration, £250 per 
annum, and 5 per cent. of the a after pay- 
ment of 10 per cent. dividend. licitors, Messrs, 
Gadsden and Treherne, 28, Bedford-row. 


ee et et 





John Bennet Lawes and Company, Limited. 

This company was registered on the 10th inst., 
with a capital of £80,000, in £100 shares, to 
acquire the busi of chemical manufacturers 
carried on by Sir John Bennet Lawes, Bart., at 
29, Mincing-lane, and at the Atlas Works, Milwall. 
The subscribers are :— 








Shares. 
*sir J. Bennet Lawes, Bart., St. Alban's 1 
*Thomas Bennett, 21, Mincing-lane, ging 
0 er ae eae eee 1 
*G. F. Berry, Atlas Chemical Works, Milwall, 
Qecbory MAAMAGET.. -- sc cc ce ce ce os 1 
. A. Wilson, 57, Coleman-street, solicitor's 
managing Clerk .. 2. 2 0 0c oc oc of 1 
Lady Lawes, St. Alban’s .. .. .. .. 6. oe 1 
Mrs. W. P. Creyke, 3, omg remy Mayfair .. 1 
C. B, Lawes, studio, Chelsea Bridge, sculptor 1 


The number of directors is not to exceed 
seven; the first are the subscribers denoted by 
an asterisk, The company in general meeting 
will determine remuneration. Solicitors, Messrs. 
Markby, Stewart, and Co., 57, Coleman-street. 





J. Grayson Lowood and Company, Limited. 


This company was registered on the 10th inst., 
with a capital of £100,000, in £10 shares, to 
acquire certain manufacturing and other busi- 
nesses now carried on by John Grayson Lowood, 
and also certain leasehold lands, works, &c., 
situate in Attercliffe-road, Sheffield, at Deepcar, 
near Sheffield, and at Middlesbrough-on-Tees, 


and certain colliery, ganister, and _fire-clay 
mines, at or near Deepcar. The subscribers 
are:— 


Shares. 
“J. G. Lowood, Five Oaks, Sheffield, manufac- 
turer of fire-resisting goods .. .. .. .. .. 
“Sir H. E. Watson, Sheffield .. .. .. .. .. 
*C. S Stuart Wortley, M.P., 10, Victoria-square, 
“G. M. Hutton, Gainsborough .. .. .. 
C. A. Winder, Pitsmoor, Sheffield .. .. ae 
F, G. Dalton, Clarendon-villas, Sheffield .. .. 
J.J. Pickford, Nether Edge, Sheffield .. .. .. 1 
The number of directors is not to be less than 
four, nor more than five, the first being the sub- 
scribers denoted by an asterisk; qualification, 
£1000 in shares or stock; remuneration of ordi- 
nary directors, £150 per annum each. 


1 
1 
1 
1 
1 
1 





Railway Rolling Stock Improvements Company, 
umited. 

‘This company was registered on the 10th inst., 
with a capital of £140,000, in £5 shares, to acquire, 
by purchase or otherwise, any lands, works, 
quays, wharves, railways, patents, patent rights, 
stock-in-trade, plant, machinery, mills, buildings, 
furnaces, warehouses, and all other trade pre- 
mises, and the requisite machinery and plant, 
suitable for carrying on the manufacture of rail- 
way rolling stock, or manufacturing works of any 
other description. The first subscribers are :— 


: ty Shares. 
E. M. Esdaile, 21, Balfour-road, Highbury .. .. 1 
J, 0. Graham, 32, Queen's Mansions, Victoria- 
ne ae a Ee FE a re ae 1 
T. Masson, 3, Westminster-chambers, 8.W., 
accountant 1 


» Cherry, 8, Marian-villas, Hainault-road, 

hana, te oa ae 
C. E. Read, Almahurst, Upton Park, E., architect 

’. F. Finch, Osborne-road, Broadstairs as 
W. C. Venning, jun., 80, Gresham House, solicitor 

There are not to be less than three ncr more 
than seven directors; the first are W. Graham, 
Colonel T, J. Holland, C.B., J.P., R. J. Hood, 
M.LC.E., Major-General J. H. M. Shaw-Stewart, 
RE., and A, L, Stride, M.I.C.E.; qualification, 
£250 inshares; remuneration, managing director, 
£250; other directors, £200 per annum each, 
Solicitors, Messrs, Venning, Sons, and Mannings, 
80, Gresham House, 


tt et 





Shaw Engineering Company, Limited. 

This company was registered on the 12th inst., 
with a capital of £16,000, in £1 shares, to acquire 
the patent No, 15,871, dated 18th Nov., 1887, and 
the leasehold works and premises at Canon's 
Marsh, Bristol, and to carry on business as engi- 
beers and metal founders. An unregistered agree- 
ment of 27th ult., with Edward Shaw and G. J. 
Harcourt, will be adopted, The subscribers are: 


‘A. J. Harrison, M.B., Clifton ... re 
‘Colonel G. J. Harcourt, Clifton ote ae 
priwara w, A eee 
r Eeknell, Clifton, accountant 
T umpage, Bristol, engineer.. .. .. .. 
iv Jacques, Downend, Bristol, solicitor .. 
- W. F. Jacques, Clifton, solicitor.. .. .. .. 
PP peng of b angen is _ y hy Ran than 
» hor more than seven, the ing the 
Cubecribers denoted by an asterisk and Major c.C, 
‘ayton; qualification, £100 in shares. Unless 
otherwise fixed by general meeting, the remune- 
ration of the directors is to be £200 per annum, 
with an additional £100 for each 5 per cent. divi- 


dend or bon p , 
divisible, us over £10 per cent. per annum, 


et tt 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


Application for Letters Patent. 

*.* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

llth July, 1890. 

10,816. Paint Vesse., H. J. Koempel and F. B. Brock, 
United States. 

10,817. CuamBer Orcans, J. T. Hanson, London. 

10,818. FIRE-ESCAPES, A. commie A. C. Carpenter, L. 
M. Dean, and F. B. Brock, United States. 

10,819. Manuracture of Cake, H. G. Harris, London. 

10,820. ARTIFICIAL TEETH, A. Page, 8. 8. Bloom, and 
F. B. Brock, United States. 

10,821. Car Coupiinos, A. Diller, J. W. White, and F. 
B. Brock, United States. 

10,822. Batu VALveE, F. 8. Streeter, London. 

10,823. BuRNeRs for HyDRO-CARBON O1Ls, H., W., and 
1. Darby, London. 

10,824. PerroLeum Lamps, H. H. Leigh.—(0. Proust, 
France.) 

10,825. Rance Inpicators for Heavy Guns, H. H. 
Grenfell and G. G. B. Cresswell, London. 

12th July, 1890. 

10,826. Bours for Gates, &c., A. W. Brewtnall, Man- 
chester. 

10,827. InpDIA-RUBBER Frame for SLatEs, H. Waterson, 
Birming! \. 

10,828. Macuines for Suearino Sueepr, &c., C. Burgon, 
Sheffield. 

10,829. CHitpRen’s Carriaces, J. G. Churchward, 


ndon. 

10,830. Hicu ExpLosive Cuarces, G. Yates.—(L. Boll, 
France.) 

10,881. CHARGING 
Vestrant, London. 

10,832. CenrrirucaL Pump, J. P. Bayly.—(J. Edwards, 
United States.) 

10,838. TurBiInE Water WuerL, J. P. Bayly.—(J. 
Humphrey, United States.) 

Houp-Back for Venicies, J. P. Bayly.—(J. 


InctineD Gas Retorts, L. V. 


Ormsb , United States.) 
10,835. DispLayine STEREoscopic Views, J. P. Bayly. 


—(C. Bishop, United States.) 


10,836. Sian Boarp, J. P. Bayly.—(C. Galle, United 
States.) 
10,837. Measurinc Distances, J. P. Bayly. —(//. 


Emken, United States.) 
10,838. Hame Tuc, J. P. Bayly.—(W. King, United 


States.) 

10,839. Braceet, J. P. Bayly.—(J. Mathewson, United 
States. 

10,840. Puttey, J. P. Bayly.—(E. Germain, United 


States. 

10,841. Device for Hoipinc Open the Leaves of 
Books, J. P. Bayly.—(B. Dennis and H. Caverly, 
United States.) 

10,842, MerTALLIc SicN and ADVERTISING Boarps, 
W. H. Luther, Glasgow. 

10,843. Cueckinc Casu SaLe Tickets, J. McCorkin- 

le, Glasgow. 

10,844. Uppers of Boors and Suors, C. Mason, 
Leicester. 

10,845. TREATMENT of Beer, Wine, &c., A. Boake and 
F. G. A. Roberts, Stratford. 

10,846. Nat or similar TorLet Brusues, W. F. Norman, 

ottram. 

10,847. Guass Tusinc, D. Rylands and R. Morant, 
Stairfoot, near Barnsley. 

— Soap or similar Supstances, T. G. Croker, 

vei 


"Cone 
10,849. Construction of FLusH Botts, W. Sanders, 
B gham. 

10,850. Apparatus for Serrinc-up Type, R. Winder, 


vel 

10,851. — Warer, W. Matthews and J. and W. 
Yates, Manchester. 

10,852. Pipes for SMOKING Tosacco, W. E. Kerslake, 

“~~ 

10,858. AD Roiuers, W. P. Green, Bradford. 

10,854. OpeRATING VaLvEs, C. Scott and H. Hodgson, 

anchester. 

10,855. Rartway Brake, C. G. Moor and E. T. Ruthven- 
Murra: , Oxford. 

10,856. CarBonisinc Apparatus, A. Silverberg and C. 
Deterir , London. 

10,857. Metauuic Coverrnes for ELectric Wires, J. M. 

M. Munro, Glasgow. 

10,858. Strpe Vatves of Steam Enornes, J. E. Weyman, 
Sheffield. 

10,859. Wire Mats, T. E. Wale and A. E. Wale, Bir- 
mingham. 

10,860. Sarery Bicycies, L. W. J. Petit, Birmingham. 

10,861. Borters and Furnaces, W. H. Greenwood, 
London. 

10,862. TaBLe Game, B. E. Smith, Birmingham. 

10,868. Motive Power Enoines, J. T. Towlson, 
Barnsley. 

10,864. CHAFF-CUTTING 
Bradford. 

10,865. Trres for Wuee.s, H. R. Crawford, London. 

10,866. Rartway Tickets, J. D. Ellis, Sheffield. 

10,867. Reeis, C. H. Stokes, London. 

10,868. ELecrricity Meters, E. de Pass.—(E. Marés, 
France.) 

10,869. CuarainG and DiscHarcine Gas Retorts, G. F. 
Priestley, Halifax. 

10,870. Sream Pitz Drivers, J. Garvie, jun., London. 

10,871. AvToMATIC PuoroGRaPHic Macuines, A. Touf- 
freville, London. 

10,872. Ho.p1nc or Fastentnc a Key in Door Locks, 
W. P. Thompson.{7. D. Yates and E. J. Learned, 
United States.) 

10,873. CicARETTE Macuines, W. P. Thompson.— 
(J. V. Bohannan and J. H. Rankin, United States.) 

10,874. Trousers’ Burton, J. T. Bird, London. 

10,875. DispLayinc EmBrorpenigs and Laces, H. 
Kunkler, London. 

a i 


Macuines, W. L. Bunting, 


INHALERS for ADMINISTERING CHLOROFORM, 

- Krohne and H. F. Sesemann, London. 

10,877. TABLE Forks, E. Borradaile, London. 

10,878. SwEErinG Curmneys, C. C. Stanley, London. 

10,879. CLirpinc Fruit from Trees, C. Ringeling, 
London. 

10,880. ComBINATION JEWELLERY Cases, W. Potter and 
Sons, London. 

10,881. Sprinc Winpow Ticket Cu1P, W. Potter, jun., 
London. 

10,882. Steam Pite Driver, J. Garvie, jun., London. 

10,883. VenTILATORS and Cuimney Cow Ls, J. Lumsden, 
Glasgow. 

10,884. Gas Governors, J. K. Brown, Glasgow. 

10,885. Boiter Levew Inpicators, 8. Green, Bir- 
mingham, 

10,886. SEwinc Macnines, J. Binns, Leeds. 

10,887. Savtries for Weavina, P. Oldfield and E. 
Clarkson, Bradford. 

10,888. Dryine Granucar Sunstances, J. H. R. Dins- 
more, Liverpool. 

10,889. Gas Enornes, J. H. R. Dinsmore, Liverpool. 

10,890. Motor Governors, J. H. R. Dinsmore, Liver- 


poo! 

10,891. Rims and Tires for CycLeE WuHeets, H. Kester- 
ton, Coventry. 

10,892, Exastic Ropes and Corps, F. Ayckbourn, 
London. 

10,893. Dryineo Sucar, R. Pzillas, London. 

10,894. RounpaBout, B. W. Barratt, London. 

10,895, ENAMELLED Metat Letters, F. Hobbs, London. 

10,896. Nose-Bacs for Horsss, E, Butler, London. 

— Pumpine and BLowine Macuinery, E. Jordan, 


mdon. 

10,898. Motor Enaings, P. de Susini, London. 

10 one ADJUSTABLE Mrrror Surrorts, R. P. Elliott, 
mdon. 

10, pod Exvecrric Switch Attar, C. Vanderbilt, 
ndon, 





10,901. Paper Parts, F. W. Wilcox, London. 
10,902. Stacines, C. A. Dodge, London. 
10,908, AvromaTic Brakes for Trains, A. P. Massey, 


ndon. 

10,904, Certutar ‘“ Riss” and Huss, T. Kendrick, 
Birmingham. 

10,905. Copyine Ink and Paper, B. Piffard, London. 

10,906. Caustic Sopa, F. Ellershausen, London. 

10,907. Macuines for CLippine Horses, F. Guillaume, 


mdon. 
10,908. Manuracture of Boots and Suogs, A. Pike, 


mdon. 

10,909. Lamps, A. E. Harris, London. 

10,910. Maxine Sutruive of Sopivum, F. Ellershausen, 
London. 

10,911. WHEELS for Raitway Cars, G. F. Redfern.— 
(R. F. Smith, Sveden.) 

10,912. Savery Bicyces, J. Josten, London. 

a Borers, Coprers, Ports, Pans, &c., H. J. Pratt, 

ndon. 

10,914. OpeninGc and CLosinc CARRIAGE Doors, W. 
Wyke and E. Stevens, London. 

10,915. Moisteninc Grain, H. H. Lake.—(J. Bavssart, 


Belgium. 
“ ) 14th July, 1890. 


10,916. OBTAINING Two Speeps, A. Allen, Radford. 

1),917. Locks for Doors and Gates, W. H. and J. 
Green, Birmingham. 

10,918. CrusHING MATERIALS, N. W. Curtis and A. E. 
Carey, Live: |. 

10,919. Coxnectine CoLLars to Currs, G. H. Tomlin- 
son, Fenton. 

10,920. MaGaziIne Pencits, D. A. Keizer, Winnipeg, 
Canada. 

10,921. Apparatus for Sitversmirus Work, C. R. 
Webster, Sheffield. 

10,922. Curtinc Pins, T. Dawber and J. Duerden, 


mdon. 
10,928. Sarety Pins, T. Dawber and J. Duerden, 


ndon. 

10,924. Gutty Traps, E. Turner and J. H. Croker, 
Liverpool. 

10,925. Gas Enarnes, R. Welford and W. R. Ridealgh, 
Sunderland. 

10,926. Sprinc Bearincs for Sappies, E. R. Ballerand 
R. L. Holt, Southport. 

10,927. ASCERTAINING HEIGHT of Water in BorLers, 
W. Somers, Halesowen. 

10,928. DenTaL Impression Trays, W. H. Bowater, 
Birmingham. 

a L eed Ratcuet Braces, E. T. Ruthven-Murray, 
0 


xford. 

10,930. Looms for Wravine, I. Thomis and M. and J. 
Priestley, Bradford. 

10,931. Micrometer, J. and B. Overend and J. Tilley, 
Bradfo’ 


10,932. RoLiinc MILLs, G. Nelson, Birmingham. 

10,983. CoLourED Dioprric Lensgs, &c., D. Webb, 
Manchester. 

10,934. Prorectinc Cricket Pitcnes from the Acrion 
of Sun and Rain, R. G. Barlow and B. W. H. 
Brameld, Manchester. 

10,935. Makinc Wax Vestas, A. Hislop.—(J. Storer, 
Australia.) 

10,936. Coatine Suips, A. Wilson, Liverpool. 

10,987. ReGIsTERING CaSH-CHECK TILL, J. W. Rayner, 
Thorne. 

10,938. WHEELS of Venicies, &c., G. B. Lukin and H. 
F. Baker, Birmingham. 

10,939. Ho_tpeR and Switcu for E.ecrric Lamps, C. 
McDonald, London. 

10,940. PREPARATION for HaapentnG Iron, H. A. van 
Vught, London. 

10,941. ELecrricat Contacts for Raitways, &c., F. 
Wynne, London. 

10,942. TricycLes and other VeLocirepes, 8. Kemp, 


London. 

10,948. PREVENTING BACKWARD MOVEMENT of TRAM- 
cars, &c., J. arding, London. 

10,944. Means for VenTILaTING Rooms, &c., A. Booty, 


mdon. 

10,945. VeELociPepEs, R. H. Low, London. 

10,946. Puttey Buiocxs, H. D. Gough and W. H. 
Ingall, London. 

10,947. Easy Cuairs, J. B. and W. F. Gibbs, London. 

10,948. Crips for Hotpinc Down Leaves of Books, W. 
Clifton, London. 

10,949. CLEANSING Pipes and Tuses, 8S. G. B. Cook.— 
(R. G. Ward, United States.) 

10,950. PREPARATION of CoNDENSED CREAM, M. Persson, 


mdon. 

10,951. CrrcuLaR Kwitrinc Macuines, W. Tyler, 
London. 

10,952. ReeuLatTinc Apparatus for Gas Enoines, 8. 
Griffin, London. 

10,958. Soap, R. Cuffe, London. 

10,954. Mecuanicat Toys, C. F. A. Réell, Londen. 

10,955. Lenses, W. F. Klein, London. 

10,956. Macuinery for Currinc Square Ho es, H. F. 
Ainley, London. 

10,957. Dressinc Baa, E. A. Grimmer, London. 

10,958. FLEXIBLE Hose or Tusinc, J. Cockburn, 


don. 

10,959. Secuninc TiLEs or Pane s, G. G. B. Pearson, 
London. 

10,960. Insectors, F. J. Borland, R. R. Wood, and W. 
Carter, London. 

10,961. PReparine Pertonr, N. Etienne and A. Del- 

aye, London. 

10,962. PLastic Compounps, R. G. de Vasson and The 
Société dite La Subérine, London. 

10,963. PNezumatic HaMMERS and Stamps, D. Long- 
worth, London. 

10,964. Butter, W. Cole, London. 

10,965. Cutting CrrcutarR Discs of Woop, W. D. 
Sandwell, London. 

10,966. Macuines for Makinc Boxgs, W. D. Sandwell, 


mdon. 

10,967. Automatic IcnitiInc Device, C. H. Wolf, 
London. 

15th July, 1890. 

10,968. DriLis and Cuucks, A. Martin, Greenwich. 

10,969. Frxinc Knoss on their Srrnpxzs, J. E. Rogers, 
Smethwick. 

10,970. Brake Motor, W. Brown, jun., London. 

10,971. PLovexs, R. Bawdon, South Molton. 

10,972. Marine Sounpinc Apparatus, W. C. Morison, 
Great Yarmouth. 

10,973. Mow1nc and Reapine MAcHINEs, W. Birtwistle, 
Harlford. 

10,974. DEcoratine WALLS, H. Pickford, Manchester. 

10,975. Errervescent CHarces for AERATING LiqurDs, 
G. Bomburg, Southend-on-Sea. 

10,976. Purniryina Coar Tar, T. H. and A. H. Davis, 

iverpool. 

10,977. Sky Sicns, A. Jems, London, 

10,978. Locks and Latcnes, J. Baker, Walsall. 

10,979. Buttons, W. Brierley.—(F. Lovs, Germany.) 

10,980, EARTHEN WARE Pires, J. Radcliffe, Birmingham. 

10,981. ‘Cut-ovr” for Arc Lamps, J. 8. Warburton, 
Grays, Essex. 

10,982. Pocket Frames, A. Brenowitz and A. Kesner, 
London. 

10,983. Guit.otinr Curtina Macutnes, A. Morfitt, 
Notts 


10,984. Movururrece for Om Wave Suppvers, M. 
Leegaa » London. 

10,985. AFFIXING ADHESIVE Stamps, J. N. Strong, 
Bristol. 

10,986. Cocoa, &c., H. Sumerling, London. 

10,987. Lirtine the Up-movine TREADLE of a BIcycLE, 
E. F. V. Ross, Belfast. 

10,988. Dress and other Stanps, T. Holder, London. 
10,989. Waukine Stick, Seat, Ramtway Key, and 
INUFF-BOX CoMBINED, A. B. Kauffman, London. 
10,990. Impounpina, &c., EMANATIONS from WATER in 

Reservoirs, W. H. Watson, London. 
10,991. Sprvnine Macuinery, J. Buckley, London. 
10,992. WATERPROOFING Paper, A. Morton and F. L. 
Leech London. . 
10,998. GovEeRNING the Sprep of MuLTIGRADE ExPan- 
stoy of Marine STEAM Encryes, J. Jackson, Liver- 
pool, 





10,994. Corree Roasters, H. Faulder, Manchester. 

10,995. Currina Pitep Fasrics, J. J. Mann, Man- 
chester. 

10,996. Driving Gear for Cycies, F. Hill, C. W 
Th W. Hutchi Bilsto 


, and W. s ee 
10,997. Fepine Borries, H. J. F. Young, Stainforth. 
10,998. Tennis, &., Batis, C. R. Thompson, Man- 
chester. 

10,999. Comss, W. de C. Prideaux, Bristol. 

a oN FricTionaL Tension Device, H. Wadeson, 

mdon. 

11,001. Har Hooks, H. T. Owens, Birmingham. 

11,002. UmpBreias, H. Moon and R. A. Lee, London. 

11,003. Lusricators, J. Peel, Halifax. 

11,004. Apparatus for HoLpinc Psorocrapuss, R. 
Timperley, ifax. 

11,005. TreatiInc TextTiLe Fasrics, A. and B. Gratz, 
Glasgow. 

11,006. Mountines of RotieRs of SprnninG FRAMES, 
E. Tweedale, Halifax. 





Torquay. 

11,008. SIGNALLING with Licuts, E. Berg, Germany. 

11,009. FrictronaL Discs, J. C. Mewburn.—(F. A 
Waldron, United States.) 

11,010. AppLicaTion of CompressED Air, A. C. Dewies, 
London. 

11,011. Nur Locks, F. O. Boswell, London. 

11,012. ConvertinG Merazs, A. G. Brookes.—(0. Petit, 
France.) 

11,013. Exastic Tires, T., F., and E. Warwick, 


London. 

11,014. Brake Gear of VeLocirebEs, T. R. D. Bingham, 
London. 

11,015. SoLe-sewinc Macuines, A. J. Boult.—(J/. £. 
Bertrand and M. Bray, United States.) 

11,016. Sarery Pin, J. Knoll, London. 

11,017. Permanent Way for Exvecrric Raitways, W. 
P. Thompson.—(J. Lynch, United States.) 

11,018. ExpLosive Compounps, W. P. Thompson.—(S. 
D. Smolianinoff, United States.) 

11,019. CLorHes Wrincers, W. P. Thompson.—(7he 
Stone Manufacturing Company, United States.) 

11,020. CarBonate of Strontium, J. R. Wylde, M. J. 
Hammill, and H. Auer, Liverpool. 

11,021. ManiLLa Paper, J. B. Atherton.—(L. D. Beck, 
United States.) 

11,022. VeLocipepEes, W. P. Thompson.—(F. White, 
United States.) 

11,023. GearInG for Bicycies, W. P. Thompson.—(F 
White, United States.) 

a _— W. P. Thompson.—(F. White, Uniled 

tates. 

11,025. DyNaMo-ELECTRIC GENERATORS, J. Y. Johnson. 
—(Higham Patent Right Company, United States.) 

11,026. Ramtway Tracks, P. H. Dudley, London. 

11,027. Non-conpuctinc Coverincs, H. M. Hanmore, 
London. 

11,028. CoIn-FREED APPARATUS, A. Hollinshed, London. 

ag poe MANUFACTURE of CaBINeETs, &c., 8. G. Browne, 

ndon. 
11,030. Draw-orr Tap, J. 8. E. Palmer, London. 


11,081. Fasrenrmncs for Broocues, &c., J. Makin, 
London. 

11,032. Foor Rest fur VeLocipepes, J. C. Price, 
London. 


11,088. Apparatus for PLayinc a New Game, L. W. 
Bennett, London. 

11,034. Carryino String, &c., L. W. Bennett.—(R. W. 
Bennett, Russia.) 

11,085. ConverTING Motion, O. Schmidt and F. Oehler, 


mdon. 

11,086. Coat Recertacie, F. Braby and H. J. Alex- 
ander, London. 

11,037. Partour TaBLEe Games, D. Foster, London. 

11,038. FLesHinc, &c., Hives, W. R. Pullman and 
Smith, London. 

11,039. Dust Bins, H. O'Brien, London. 

11,040. Sacks, L. Bo! n, London. 

11,041. Execrric Conpuctors, J. D. F. Andrews, 


mdon. 

11,042. ELecrric THERMOMETERS, J. W. Gooch, C. A 
Baker, and W. White, London. ° 

11,043. PenpuLums for TacHoMETERS, T. Horn, London. 

11,044. Wasuine or Bieacuinc, M. L. W. Martinot, 
London. 

11,045. Printinc TeLtecrapus, W. W. Taylor and 
E. M. Leavens, London. 

11,046. Heatine and Serriine Bring, &c., P. P. True- 
heart and M. Stores, London. 

11,047. Rotiinc SEAMLESS Mera Tubes, A. M. Clark. 
—(E. Randolph and G. H. Clowes, United States.) 

11,048. Removinc from Sewers of the Gases GENE- 
RATED THEREIN, T. Douglas, London. 

11,049. FrnisninG Vetvets, &c., J. Reixach and W. 
Driver, London. 

11,050. Fasrics, L. and C. R. Woodward, London. 

11,051. Merauuic Packines, W. I. Page, London. 

11,052. TeLtecraPH Receivers, C. Langdon-Davies, 


mdon. 
11,058. PorTABLE Hovsrs, Pavitions, &c., C. Ostini, 


ndon. 
_, PERMANENT ADVERTISEMENT, B. C. Ostini, 
mdon. 
11,055. ARMOURED VEssELs, G. Meacom, London. 
11,056. Presses, G. W. King, London. 
11,057. Exrractinc TarRTARic Acip from TARTAR WINE 
Legs, &c., A. M. Clark.—(4. Bohringer, Germany.) 
11,058. CotLars, P. E. Evans, London. 
11,059. Locks, G. F. Redfern.—(H. Steinke, Germany.) 
11,060. Ratway or TRaMway VEHICLES, H. H. Lake. 
G. L. Harvey, United States.) 
11,061. Exvecrric Rartway Switcues, H. H. Lake.— 
—(W. D. Swart, United States.) 
11,062. HyprocarBon Enornes, H. H. Lake.—(@. B. 
Brayton, United States.) 
11,063. Type-writinc Macuines, H. H. Lake.—(The 
Type-writing Machine Company, United States.) 
,064. Hor Water Apparatus, H. H. Luke.—(R. 
Bottsford, United States.) 
11,065. IMPREGNATION of OrGANIC, &c., MATTER, G. A. 
Oncken, London. 
11,066. CuaLkK Boxes for BituiaRD TaBies, T. D. 
Midgley, London. 
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11,067. GLoves, F. Cary, London. 

11,068. Pyeumatic TuBE ConveYING APPARATUS, W. H. 
Blakeney, Glasgow. 

11,069. ForGine Presses, A. B. Brown, Glasgow. 

11,070. Execrric MeasurinG InsTrRuMENTS, &c., J. 
Swinburne, Teddington. 

11,071. DEVELOPING PHoToGRAPHIC Piates, A. Watt, 
Live: 1. 

11,072. Sicut-rFEEpD for Lupricators, E. E. Wigzell, 

ondon. 

11,073. Barns, J. Dougill and G. Daniels, Manchester. 

11,074. Or Cans, P. F. Hitbner, Liverpool. 

11,075. Winpmiti for ADVERTISING, J. C. Boswell, 
Norwich. 

11,076. OrnamMeENTING Fasrics, E. L. Thwaite, Birken- 
head. 

11,077. Cycrrs, W. B. Walker and W. G. Aird, Glasgow. 

11,078. Manuracture of Hees for Boots, M. Wells, 

ristol. 

. DesTRucTIVE DisTILLATION of O11s, J. Laing, 
Edinb . 

11,080. ORNAMENTING GLass, J. and A. 8. Young, 
Manchester. 

11,081. Brakes for Tramcars, J. J. Claret, London. 

11,082. Suprtyinc Fvex to Borters, J. Whitehead, 
London. 

11,088. GoverNING Enoines, The Honourable C. A. 
Parson, Birmingham. 

11,084. Ciaar Cases, H. J. Ramsbottom, Sheffield. 

11,085. Pen and Pencit Hotper CompBrnep, F. Par- 
kinson, Leicester. 

11,086. KeyLess MecHanisM for Watcues, H. Robot- 
tom, Birmingham. 

11,087. Mannote Doors for Sream Borvers, W. 
Kilvington, Newcastle-on-Tyne. 

11,088. Douste Trees for Tramway Cars, C. Groom - 
bridge and W. A. South, London. 
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11,089. Warrer CLoser Apparatus, T. Farmiloe, F. 
Richard, and W. Panario, London. 

11,090. Packine Strive, R. J. Worrall, Liverpool. 

11,091. Maxine Coxe from Coat, W. R. Hutton, 
Partick. 

Brackets for Suspenpinc Biinps, H. Ough, 


11,092. 
London. 
11,093. Wasuinc PxrorocrapHic P.ates, H. L. 


Sworder, London. 

11,094. Manuracture of ArTiFiciaAL Sik, F. Lehner, 
London. 

11,095. Arracninc OrNamENTs to BepsTEeaps, E. J. 
Smith, London. 

11,096. Neckties, G. B. Reetz, London. 

11,097. VeLocrpepes, L. J. P. Romanes, London. 

11,098. StRanps for Wire Ropes, A. Latch and T. C. 
Batchelor, London. 

11,099. VentiLation of CLose Carriaces, F. Shanks, 
London. 

11,100. Dyersc Hanks of Sirk, &c., A. H. Wardle, 

mdon. 

11,101. Gas Derecrinc Apparatus, J. Pitkin and J. T. 
Niblett, London. 

11,102. Droppine Botte, W. J. R. Watson, London. 

11,103. Sreermsc Prorectter, W. W. Horn.—{D. J. 
Reynolds, United States.) 

11,104. PrReparinec PaoroGrapuic Piates, E. Edwards. 
—(0. Moh, Germany.) 

11,105. ADJUSTABLE Spanners, J. and H. Lucas and 
A. H. Bishop, London. 

11,106. Gas Propucers, J. E. Bott, W. Mortimore and 
F. H. Lindley, London. 

11,107. WHeets, H. L. T. Lyon, London. 

11,108. APPLYING Wax to Paper, J. P. Bayly.—(4. 
Watts and R. Henry, Canada.) 

11,109. Crorues’ Live, J. P. Bayly.—(S. Wack, United 
States.) 

11,110. _— Coat, J. P. Bayly. -{(G. Shonk, United? 
States. 
11,111. Measurinc Funnet, J. P. Bayly.—(W. Grissiv 
and T. Thompson, United States.) 
11,112. Vatve, J. Bayly.—(W. 
States.) 

11,113. TRaNsoM-LirTeR, J. P. Bayly.—(G. Dickson, 
United States.) 

11,114. Currinc VecetaB.es, J. P. Bayly.—(J. Lillpop, 
United States.) 

11,115. Cement, J. Thomlinson, London. 

11,116. Transmission of Messaces, &c., J. Carty, 
London. 

11,117. Packinc usep for Srurrinc-Boxes, &c., A. D. 
Estienne, London. 


Wright, United 


11,118. AppominaL Betts, A Dutton, London. 
11,119. PeramBuLators, &c., 8S. and J. Chandler, 
London. 


11,120. Cycte TrEeaps, W. Rachler, London. 

11,121. Removinc Brack Currants from Stauks, T. 
Wood, London. 

11,122. Grinpine Apparatus, C. W., C. W., and H. H. 
Kitto, London. 

11,123. Hop Funnet and GaTuerer, G. Stedman and 
T. Kennedy, Gravesend. 
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11,124. Fire-gscapes, 8. E. Statham, Manchester. 
11,125. Fotpinc Tripop Sranps, G. Wishart, Cam- 
buslang. 
126. Locks, F. and C. G. Smith, Birmingham. 
27. Prime Mover, E. Walker, Rotherham. 
11,128. Takrnc-orr Printep SHEETs from PRINTING 
Macuryes, M. Smith, Manchester. 
11,129. Hammers, H. and W. Thomson, Huntingdon. 
11,130. InscLatinc Compositions, A. N. Ford, London. 
11,181. CHaLkinc Bituiarp Cue Tips, A. Hart, 
Brighton. 
11,132. ArtiFiciaL Limes, W. D. Lewis, Merthyr 
Tydvil. 
11,133. ORNAMENTATION of BeEpsTEaDs, C. R. Filter, 
Birmingham. 
11,134. Pepestat Box, W. Atterton and E. Evered, 





London. 
“~~ Hotpixnc TaPer Pivcs in Taps, H. Lewis, 
risto 
11,136. FLexrpLe Buckies for Waist Bewts, P. A. 
Martin, Birmingham. 
11,137. WasHinc or CLEeansinG CLorues, 8. Barrett, 
Keighley. 
11,138. Firrinc Winpow Sasues and their Frames, 
T. Downie, Glasgow. 
11,139. Breap, J. Adair, Waterford. 
11,140. Bakers’ and ConrecTioners’ Ovens, J. Adair, 
Waterford. 
11,141. Latue Toot, D. Meek, Glasgow. 
11,142. Stays or Corsets, G. and P. Toepken, London. 
11,143. Vatves, J. S. Smith, Nottingham. 
ee Latrives or WaTER-CLOsETS, J. Merrill, Shef- 
e! 
11,145. Currinc and Puxpinc Roots, 8. Edwards, 
effield. 
11,146. Topacco Pires, B. Smith and 8S. J. Ewing, 
Leicester. 
11,147. Heatinc Feep-warer, A. MacLaine, Belfast. 
11,148. SmoKE-consuMING AppaRaTus for BOoILERs, 
J. Y. Johnson.—({ W. Russell, British Burmah.) 
—. Sream Turpixes, R. Rippon, Newcastle-on- 


'yne. 

11,150. Door Keys, T. D. Paul, jun., London. 

11,151. Jacguarp Macuryes, T. J Crossley, Chad- 
derton, near Oldham. 

11,152. Fve, Economiser, J. Day and Leedham and 
Heaton, London. 

11,153. SuppLyrnc WATER to WASH-HAND STAND Basins, 
J.J. Royle, London. 

11,154. Cask Titters, W. McGowan.—(H. Shattky, 
J. D. Wragg, and G. Samson, Australia.) 

11,155. Preventinc Mick from Gerrinc CoLp, E. 
Buser.—{Miiller and Schneemann, Germany. 

11,156. TELEscoric Jornts, E. C. Davis and T. Baldwin, 

ondon. 
11,157. Inonrnc Macurygs, 8. Barrett, Keighley. 
11,158. Pens and Penno.pers, J. W. Gillie, Newcastle- 





on-Tyne. 
11,159. Seccurinc Rarts to CHairs on PERMANENT 


Way, H. H. Perry, Oxted. 

11,160. Bett Wire, F. I. Jeffery and H. Simonds, 
Devonport. 

11,161. Braces, A. E. Gosnell, London. 

11,162. Exastic Tires, A. J. Kay, J. Dumbill, and J. 
Worthington, Manchester. 

11,163. Grixpinc LitHocRaPHic Stones, W. Hirst, 

radford. 

11,164. CarpBoarp Boxes, J. M. Baines, Bradford. 

11,165. Meat Skewers, J. Davy, Bradford. 

11,166. Currrsc Merat Puiates, T. Panario and F. 
Richard, London. 

11,167. Menpinc-woo. Carns, &c., F. W. Amsden, 
jun., London. 

11,168. Privtinc, Liraocrapuine, &c., O. G. Holt, 
London. 

11,169. Propuction of Piates for Printine, H. Dade, 
Leytonstone. 

11,170. AnNouncrnc the Names of STATIONS or STREETS 
to Rartway or TramcaR Passencers, G. W. Robert- 
son, London. 

11,171. Launpry Porisnrne Irons, G. F. Hardinge, 
London. 

11,172. Purtryinc Borer Frep-water, C. de Ker- 
pezdron and A. Gibault, London. 

11,173. Fastrentnc CarriaGe Doors, M. Salomon and 
F. Offen, London. 

11,174. Steam Enoines, C. Wells, E. Vernon, H. Stone, 
W. Jenkins, T. Williams, and E. A. Taylor, London. 

11,175. Jacks, C. Meissner, London. 

11,176. Lamps, A. Lighbody, London. 

11,177. Bexts, P. M. Justice.—(J. 8. Brownell, United 
States.) 

11,178. Furnace Doors, J. G. Willett, London. 

11,179. Suips, M. C. Macleod, London. 

11,180. FLusuinc Sypnons, J. Morris and A. Ramsden, 
Chester. 

11,181. ConTRoLiinc Suppiy of Fiusuine Liquips, W. 
Nunn, London. 

11,182. Miners’ Sarery Lamps, R. Lea, London. 





11,183. Leap Pencit Hotpers, M. Sappey, London. 

11,184. Grease Traps, 8. Jennings, London. 

11,185. VentiLators for Drarnace PURPOSES, 
Jennings, London. 

11,186. Setr-actinc Stop Vatve for Water, J. T. 
Harris, London. 

11,187. MAKING ARTICLES by ELECTRO-DEPOSITION, A. 
W. Armstrong, London. 

11,188. Gas Enoines, W. Christeiner, London. 

11,189. Preparation of HyprocHLoripes, Hypro- 
BROMIDES, &c., of Perrone, W. R. Lake.—(Kalle and 
Co., Germany. 

11,190. roe for Prinrixe Carps, I. 8S. Herbst, 
London. 

11,191. DRaAwING-OFF MEASURED QuaANTiTIES of Liquip, 
B. A. Collins, London. 

11,192. AuxtuiaRy STeertnc Gear, A. Oeters, London. 

11,193. EvecrricaL Swircues, J. Trecziok, London. 


8. 


18th July, 1890. 


11,194. Cire for CARRYING RIFLES on VELOCIPEDES, W. 
Wright and N. Spooner, Plymouth. 

11,195. Treatment of Crupre Biast FuRNACcE or CoKE 
Oven O1ns, W. W. Staveley, Pontefract. 

11,196. PaospHateD Sat, G. D. Bowie, Guernsey. 





. PortaBLe HvurDLe or Gare, 
Bristol. 

11,200. Scnoo. Desks, J. Martin, London. 

11,201. EnGacrne and Disencacinc Apparatus for 
Surps’ Boats, D. H. Willey, Southampton. 

11,202. HeapLess Matcues, G. Bruck, London. 

11,203. Corrin Hannes, A. Slim, Harbourne. 

11,204. Fastentnc Doors, &c., H. Lomax and W. T. 
Cotton, Halifax. 

11,205. Viouins, &c., E. Johnson, London. 

11,206. Nosresacs for Horses, C. B. Bean, Halifax. 

11,207. Sarery Cash Drawer for Counters, P. West- 
phal, London. 

11,208. Propuctnc Matrices for CastinG STEREOTYPES, 
J. Sturrock and G. D. Macdougald, Glasgow. 

11,209. AXLE Beartnes for Tram-cars, W. Vaux and 
L. Bell, Bradford. 

7 STRETCHING FLANNELS, X&c., E. Priestman, Shef- 
field. 

. Cork Drawer, J. Ingram, Birmingham. 

2. Suips’ Prope.iers, W. Hollis, Southampton. 

11,213. Matcu-Box for ADveRTIsING, G. W. Stephen- 
son, Sunderland. 

11,214. Hoop Jornt Reeucator, J. H. Hammond and 
F. W. Rosser, Romford. 

11,215. Reocisterinc Taps or Vatves, J. Barker, Man- 
chester. 

11,216. Percusstve Rock Dritis, A. W. and Z. W. 
Daw, London. 

. Bepsteaps, E. Lawson and R. G. Hodgetts, 


G. Coombe, 


11,218. Cottar, W. R. Gould, London. 

11,219. NeckTie Fastener, L. P. Garrett, London. 

11,220. UMBRELLA Protector, W. D. Makinson.—(J. 
Jdgerstrém, Sweden.) 

11,221. Fenper ATtracuMeEnt for Sarps, R. Punshon, 


London. 

11,222. Steam BoiLer Tusesand Piates, T. Woodman, 
London. 

11,223. 
Glas; 


Fire Grates and Furnaces, W. Miles, 

‘ow. 

Meters for Water, &c., P. Tarda, London. 

. Pens, R. Haddan.—(M. Salinas, Spain.) 

. TREATMENT of Gratin, E. Craddock, London. 

227. VENTILATING APPARATUS, E. Aldous, London. 
3. Game, H. Reason, London. 





,229. Toy Bepsteaps, H. Reason, London. 
11,230. Boor or Save Susrenper, W. Potter, jun., 
London. 


11,231. Discnarcine Gratin, W. Linsay, London. 

11,232. Tue Irons, J. M. Adam, London. 

11,233. Steam Enoines, C. Wells, J. Kemsley, and 
C. A. C. Tremeer, London. 

11,234. VeLocrrpepes, C. M. Linley and J. Biggs, 
London. 

11,235. VeLocirpepes, C. M. Linley and J. Biggs, 
London. 

11,236. HoLLow 
London. 

11,237. DRawinc-orr AERATED Liquips from REsER- 
vorrs, W. Holme, London. 

11,238. Cartripces, 8S. Seabury, London. 

11,239. Fve. from Coat Dust, W. H. Buckland and G. 
Myers, London. 

11,240. Exvectric Arc Lamps, J. Y.° Johnson.—(Z. 
Bardon, France.) 

11,241. Or, Burners, C. M. Richmond, London. 

11,242. Nass, F. Procter, London. 

11,243. Stoprerine Borries, W. Knowles, London. 

11,244. Suspenprinc Brake Buocks for RarLway 
Carriaces, W. P. Thompson.—(@. Zara, /taly.) 

11,245. Biocxs, &c., for Pavements, 8S. McDougall, 
Liverpool. 

11,246. Cootinc Liquips by means of Arr, J. Klein, 


Provectites or SHEtis, R. Low, 


on. 

11,247. Suspenpinc Lapres’ Dresses, 8. 
London. 

11,248. RecuLatine the Firinc of Orpnance, M. J. 

uadros, London. 

11,249. “*PasTevrisinc " APPARATUS, A. Regel, London. 

11,250. Apptymsc Rotatinc Biapes Scrapers, W. H. 
Keep and W. McEntee, London. 

11,251. Bortne Rock, I. Saxl and C. R. von Blumen- 
cron, London. 

11,252. Water Motors, J. E. Liardet, London. 

11,253. HicH Speep Friction Drivinc APPARATUS, 
H. M. Thomas.{@. W. Blanks, B. Lefebure, and F. J. 
Bird, Australia.) 

11,254. Securtnc Keys to Dresses, G. F. Redfern.— 
(R. Spierling, Germany.) 

11,255. CENTRIFUGAL LEATHER DyEInG MAcHINEs, J. 
Kristen, London. 
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11,256. Rockin, &c., Motions of Dry Lanp SAILers, 
. Parker, Bury. 

11,257. Cycie, G. Paterson, Fermanagh. 

11,258. Gas Excrxes, W. R. Ridealgh and R. Welford, 
Sunderland. 

11,259. Currinc Corprep Fasrics, C. W. and T. B. 
Keighley and W. Netherwood, Halifax. 

11,260. Cytinpers of Pumps and Enorves, G. G. Pick- 
ing and W. Hopkins, London. 

11,261. Rovers for Castors, F. Hudson, Birmingham. 

11,262. CompressinG Air, &c., W. Robertson and D. J. 
Macdonald, Dundee. 

11,263. Watt Sockets for Temporary E.ectric Con- 
NEcTIONS, J. M. M. Munro, Glasgow. 

11,264. INFANTS’ VADE-MEcUM, J. Fischer, London. 

11,265. Curtinc Sueet Meta, J. H. Hopkins and 
Sons and C. Willis, London. 

11,266. Locks, C. Shaw, London. 

11,267. Mountine Bait Hanpxes, J. Millington and J. 
Clark, London. 

11,268. Water Gavuce, C. and W. C. Weaver, Man- 
chester. 

11,269. Secr-actinc Brake, F. Wild, Oldham. 

11,270. Presstne Cicars, J. Broda, Glasgow. 

11,271. Harr Comps, J. D. Sargent and F. B. Stanley, 
Glasgow. 

11,272. Ceminc Rose, T. R. Andrews and T. Preece, 
Bradford 


E. Stamper, 


‘ord. 
11,273. Carcnes for Doors, T. Kenyon, Newcastle-on- 


'yne. 

Oe rong ead ¥ R. Shelley, E. Rhead, 
and A. E. Shelley, Birmingham. 

11,275. Ewers, C. Toft, Birmingham. 

11,276. Ovens, F. P. Tunks, London. 

11,277. Luprication of Brarincs, H. K. Austin, 
Birmingham. 

11,278. Rotary Biowers, W. Hogg, H. Ward, and W. 
A. Carlile, Birmingham. 

11,279. ManuracturE of ORNAMENTAL TILES, Gibbons, 
Hinton, and Co., Brockmoor. 

11,280.. WHEELS of Bicycies, D. L. Reaney, Bradford. 

11,281. Bucktes, E. and W. Rowbotham, Manchester. 


11,282. Suoxs, A. C. Keedwell, London. 

11,283. MetaLuic Bepsreaps, I. Chorlton and G. L. 
Scott, Manchester. 

11,284. Sarps’ Bertus, &c., I. Chorlton and G. L. 
Scott, Manchester. 

11,285. Castors, I. Chorlton and G. L. 
chester. 

11,286. Waeets for Bicycies, &c., G. Sitton and T. B. 
Reynolds, London. 

11,287. Toy for Propucine OpricaL Errecrs, C. Jud- 
son, London. 


Scott, Man- 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





425,106, Execrric Rorary Pump, E. C. Nichols, San 
Francisco, Cal.—Filed March 13th, 1889. 
Claim.—An improved rotary pump comprising a 
fixed hollow shaft having an inlet and outlet port, said 
shaft having also an excentric centre with an encircling 


425,106) 





port communicating with the inlet and outlet ports, a 
rim formed with the revoluble shell, and a wrapping 
of wire upon the rim to form of said shell an electric 
motor armature, as herein described. 


425,208. Cauipers, G. Carlyle, Detroit, Mich.—Filed 
January 31st, 1889. 

Claim.—(Q1) In combination with one leg of a calipers, 
a movable contact piece, a movable indicating point, a 
link connecting the two, and a second movable indi- 
cating ee sliding on the caliper bar, and a gradu- 
ated caliper bar upon which are mounted both legs of 
the calipers, substantially as and for the purpose 


{425.208} 





described. (2) In combination with a leg of a calipers, 
a movable pointer controlled by a movable contact 
piece and a movable pointer mounted upon and con- 
trolled by a screw journalled in the caliper leg, sub- 
stantially as and for the purpose described. (3) The 
combination of the graduated scale C, caliper legs A 
and B, the sliding pointer P, and the endless screw H, 
substantially as and for the purpose described. 
425,213. Disc Encine, J. P. Eastman, Chicago, Ill.— 
Filed November 5th, 1889. 

Claim.—(1) In a dise engine, the combination, with 

the revolving or gyrating shaft, of a revolving or 





gyrating and non-rotating support pivotally connected 
with said shaft, substantially as and for the purpose 
specified. (2) In a disc engine, the combination of 








the ee a | or gyrating shaft, and a bar pivotted 
thereto by a double joint with a fixed support or block 
to which the bar is pivotted by a double joint, sub- 
stantially as and for the purpose specified. 


425,267. Smoxe-nox, G. 8. Strong, New York, N.Y.— 
Filed August 14th, 1889. 

Claim.—(1) The combination of the front plate of « 
smoke-box, having around its door opening a flaring 
flange, with a sheet metal door having a flange to 
embrace and bear against the flaring portion of the 
flange of the front plate to form a tight joint there- 
with, and locking devices for the door, all substantially 
as described. (2) The combination of the front plate 
of a smoke-box, having around its door opening a 
flaring flange, with a door having a flange to make a 
tight joint therewith, and g internal locking 
bolts with bevelled ends to bear against the inside of 
the front plate. (3) The combination of a smoke-box 
and its door with a screw stem and disc and bolts 





pivotted thereto, and guide lugs for the bolts, which 


——— 
ee 


bear against the inside of the front plate 
door. (4) The combination of the dest meta he 
plate of a locomotive smoke-box, having lugs formed 


[425.267] 














in one piece with it, with a flanged door having } 

in one piece with it, and an intermediate hinge piece 

and pins, all substantially as described. 

425,264, Vatve ror Enoines, W. M. Smith, Jesmond 
Newcastle-upon-Tyne, County of Northumberland 
England.—Filed July 8rd, 1889. ? 

Claim.—In a piston valve, the combination, with 
the body 9, with its annular groove or recess forming 
steam chamber 14, and spring packing ring, with 
pees or space 13 to admit steam into said chamber, 
of a closing ring or part ring subject to pressure on jt. 
inner circumference or abe, and adapted to pre- 
vent escape of steam by said opening or space 13 from 


SJ MQSsAAy 





SIMS 





DSS 


> 


said chamber 14 to the exhaust, said closing ring or 
part ring being, when steam is being adinitted to 
the engine cylinder, protected from pressure of steam 
on its outer circumference or surface by the liner or 
annular seat in which the valve works, substantially 
as herein described. ¢ 
425,363. Licur Prorection ror MEN-or-War on 
MERCHANTMEN, L. P. de la Barriére, Paris, Franc, 
—Filed December 9th, 1889. 
Claim.—(1) As a protection for vessels, a barrier or 
cushion composed essentially of the amorphous cellulose 
of the cocoanut, substantially as described. (2) As « 











protection for vessels, the described blocks composed 
of the amorphous cellulose of the comp d 
into the desired shape and provided with a shell or 
coating impermeable to water, substantially as and for 
the purpose set forth. (3) A vessel provided at the 
exposed portions of the hull with compartments con- 
taining the amorphous cellul of the t, 80 
that ingress of water may be prevented by the obturs- 
tive property of said cellulose, and having other spaces 
or cavities filled with blocks of the same substance 
com; into shape and provided with a sheath or 
coating impermeable to water, said blocks acting to 
obstruct the ingress of water, and so prevent the 
capsizing and sinking of the vessel, as set forth. 
425,448, Separator, F. 7. Mueller, New York, N.Y.— 
Filed October 15th, 1889. 

Claim.—In an oil or grease separator, the combi- 
nation of a suitable casing A, provided with opening* 
« a) for connecting with the steam pipe, the reservoir 


[425448] 
































B, and perforated partition C, separating said casin 
from the reservoir, with tubes bb fixed in said parti- 
tion, and having one or more openings ¢c in theif 





sides, substantially as described, 
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THE BROKEN HILL SILVER LEAD MINES. 





On the next page we publish a general view of the sur- 
face works of the Broken Hill Proprietary Co.'s silver lead 
mine, which is situated in the south-west corner of New 
South Wales, being about sixty miles from the Darling 
River and twenty-five miles east of the South Australian 
porder. This mine, which was discovered some six years 
ago, is the most developed and so far the richest of a series 
of mines extending along the same line of lode for a dis- 
tance of five or six miles on either side of it. The en- 


graving gives a general view of the surface works: of | 


the mine, and shows the remarkable formation of the 
hill itself, from which the mine and town take their 
1es. 
nthe hill is really a huge ironstone outcrop, which, 
when first discovered, was more rugged in appearance 
than now, as large pieces of ironstone have been blasted 
off the cap to serve as flux for the ore beneath. The 
lode itself, which has so far only been proved to a depth 
of 400ft., but is over 200ft. wide in places and of extra- 
ordinary richness, contains a great variety of silver lead 
ores, including galena, carbonate of lead, also kaolin and 
silicious ironstone carrying chlorides of silver in contact 
in the lower levels, with occasional intrusions of sul- 
phide ore, to which they will probably give place at 
depth. 

Although the active development of the mine has 
only been prosecuted during the last three years, it 
already employs some 2000 hands, including the under- 
ne miners, smelter and concentrator hands, engi- 
neers, carpenters, &c.; handling on an average about 
3000 tons of ore per week, with an output of about 550 
tons of argentiferous pig lead containing some 150,000 oz. 
of fine silver. The mine consists of three forty-acre 
blocks, Nos. 11, 12, and 13, the original lease from the New 
South Wales Government having included Blocks 10, 14, 
15, and 16; but these were 
disposed of and floated as sepa- 


| We purpose in subsequent issues, as space will permit, 


to publish a series of articles and illustrations dealing 
with the winding, smelting, concentrating, and leaching 
| machinery on this mine, which, seeing that it is the 
| largest development in silver mining of recent years, 
jand the only large one in the British Empire, should 
prove of interest both to mining and mechanical engi- 
neers. 











THE INTERNATIONAL EXHIBITION OF MINING 
AND METALLURGY. 


Tuts Exhibition, which owes its origin to the exertion 
of our contemporary the Mining Journal, whose editor, 
Mr. G. A. Ferguson, the honorary secretary, has been a 
most indefatigable worker in the organisation, was opened 
at the Crystal Palace, on Monday last, with a ceremony 
which was not without dignity from its extreme sim- 
plicity. The members of the executive committee, 
together with the vice-chairman and some of the directors 
of the Crystal Palace Company, the various Colonial Com- 
missioners and other official representatives, and their 
invited guests, met in the Pompeiian Court, at 1.30 p.m., 
under the presidency of Lord Thurlow, who, after a short: 
address from Mr. W. Pritchard Morgan, M.P., the chair- 
| man of the executive committee, declared the Exhibition 
| open, and the party proceeded to inspect the various con- 
| tributions in the main building, and then adjourned to 
|lunch in the garden-room of the Palace, when 
| Mr. Pritchard Morgan presided. The company in- 
| cluded representatives of mining interests in all parts 
|of the world, the Australian and South African 





near the western boundary of the Colony, where during 
the past four years over 16,000,0000z. of silver have 
been produced from the Broken Hill Proprietary Mine— 
a record nearly or even exceeding that of the most famous 
of the Leadville Mines, which surprised the world about 
ten years previously. The ores from this mine are largely 
represented; but as we propose to describe them more 
fully on another occasion, it will not be necessary to go 
further into them in this place. The Colony of South 
Australia has also a very carefully-selected series of 
exhibits, bringing into prominence the great copper 
mines of Moonta and Wallaroo and their smelting works, 
as well as the lead and silver ore of the district adjoining 
the New South Wales frontier. Western Australia con- 
tributes the results of the explorations of the late Mr. 
Hardman and of the present geological surveyor—Mr. 
Woodward—and there, though little else than prospects, 
indicate the probable development of great mineral 
wealth when the present scanty population shall have 
been sufficiently increased. The South African exhibits 
are still somewhat backward in regard to arrangement, 
but they will, no doubt, be of great interest, as this will 
be the first opportunity that has been afforded to 
observers here of studying those very anomalous deposits 
the “bankets” in gold-bearing conglomerates of the 
Transvaal. The European and American exhibits are of 
a less systematic character than those of the Colonies, 
being confined to comparatively few localities. The 
Harney Peak tin district in the Black Hills of Dakota 
show a large series of specimens of the coarse tin-bearing 
granite, which represents the most considerable find of 
the ore of that metal made as yet in the United States. 








| Colonies being represented by their agents in London, 
| science by the heads of the geological department of the | 
| British Museum, and the technical and financial side fur- | 
| nished a strong contingent. After luncheon the party 
| examined the contents of the Machinery Hall, which has | 
| been specially erected for the Exhibition on the cleared 


;} many of the Australian tin mines. 
| mines at Avala, in Servia—a comparatively new find of 


This is very unlike the tin stuff of the older districts of 
Cornwall, but a similar condition appears to prevail in 
The quicksilver 


that metal—are exceedingly well represented, the speci- 
mens of crystallised cinnabar being of the highest beauty 
and interest. The Pestarena 
Gold Mining Company make an 





rate companies under the names 
of Block 10, Broken Hill Pro- 
prietary Block 14 Co., and 
British Broken Hill Proprietary 
Co. 

Our engraving is of Blocks 12 
and 13, taken from the west side 
of the hill. The mine is worked 
from seven different shafts; 
that on the left being Rasp’s, 
the next McCulloch’s, and that 
on the right Jamieson’s, the 
others being on the other side 
of the hill, or on Block 11. The 
different departments of the 
mine have been for the last two 
years in charge of silver-mining 
experts specially imported from 
America, Mr. John Howell, the 
present general-manager, having 
during the last thirty years had 
the management of some of the 
most famous silver mines in the 
Comstock lode in Nevada. 

The building towards the right 
of the illustration, with the large 
iron chimney stack by its side, 
is a smelter house containing 
five blast frames, each with a 
maximum capacity of eighty 
tons per twenty-four hours. The 
building adjoining to the left 
contains three Cornish boilers 
and the engines and blowers 











necessary thereto. The small 
building further to the left on a 
lower level is the pumping 
house, containing one pair of Tin. 
pumps, one 17in. pump, and two pairs of Yin. by 4ft. plunger 
pumps for forcing water to the tanks on the top of the 
hill from an adjoining dam not shown. This water is 
some of it used in the concentrating mill, and some of 
it circulates through the smelter jackets, gravitating 
thence back to the dam; great economy having to be 
exercised with the water, in spite of its being highly 
mineralised, owing to the lode being situated in a sterile 
country, with but a small annual rainfall, and no natural 
means of conservation. Immediately above the pumping 
house a leaching or lixiviation works is now being 
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| ground where the north transept of the Palace formerly 
| stood, and after a view which was necessarily incomplete 
{owing to the unfinished condition of several of the 
| exhibits, the inaugural ceremony came to an end. 

| Exhibition,'especially when of an international character, 
shall be opened before it is properly completed having 
been observed in the usual manner in the present instance, 
it is difficult to express a very decided opinion as to the 
value of this Exhibition as a whole, but there can be no 
| doubt that it contains matter of extreme interest. 








The unwritten law which has decreed that every | 


erected, in which the tailings from the concentrators | Prominent in importance is the great contribution 
and low grade kaolin ore are to be chemically treated to |from New South Wales, which occupies the place of 
precipitate the remaining silver by a process to be de-| honour in the southern part of the nave, and covers 


scribed in a subsequent issue. The building to the left 
of this on about the same level contains the machine, 
smith, and boiler shops, while those at the back are the 
concentrating mill, which comprises a series of Collum 
jigs, classifiers, slime tables, &c., for concentrating low 
grade ore, and thereby reducing the cost of smelting. 
Continuing to the left are the assay offices, and a build- 
ing containing five furnaces, which have a capacity for 
treating a maximum of thirty tons of ore per day. Anew 
plant consisting of eight furnaces, of the larger size pre- 
viously mentioned, is now in course of erection imme- 
diately in front of this building, with which the 
management expect to be able to increase the output of 
the mine some 50 per cent., while at the same time 
extracting the utmost payable quantity of silver and 
lead by the concentrating and leaching plants before 
mentioned. 

The other view is from Block 11, looking towards 
Blocks 12 and 138, showing the saw mill and smelters 
on the left. The viaduct passing Jamieson’s shaft on 
the left connects this and the next two mines with the 
Silverton Tramway, which is in connection at the South 
Australian border with the Government railways of that 
colony, and gives direct communication from Port Ade- 
laide and Port Pirie to the mines. 


an area of about 15,000 square feet. This collec- 
tion, which has been formed by a Commission specially 
appointed by the Government of New South Wales, has 
been arranged by Mr. C. 8. Wilkinson, F.G.S., a well- 
known name in connection with the geology of the 
Colony, and Mr. J. E. Carne, the curator of the Mining 
and Geological Museum of Sydney, and is well calculated 
to impress even the most casual observer with the greatest 
mineral resources of the largest and.oldest of the Aus- 
tralian Colonies. Prominent among these are the coals 
and bituminous minerals, especially the white cannel— 
kerosine shale or petroleum cannel—which, since the 
exhaustion of the Boghead mineral, is probably the 
richest gas-producing mineral in the world, yielding over 
15,000ft. of 48-candle gas, or 150 gallons of oil per ton. 
This, however, is only a subordinate product, the output 
of ordinary coal, mainly of a coking character, having 
attained to 3,655,000 tons in 1889, the area covered by 
coal-bearing rocks being estimated at nearly 24,000 square 
miles. Gold mining, though still of importance, is less 
productive than formerly, owing to the exhaustion of the 
richer alluvial deposits, while the deep vein mines yield re- 
fractory minerals, which can only be reduced with difficulty. 
' The most important of the newer mineral developments is | 
' that of the silver lead ore deposits in the Barrier ranges, 





exceedingly good show, and they 
are representing about the most 
productive and enduring of Euro- 
pean gold mines, and will repay 
careful examination. The great 
Bolivian silver mine of Huan- 
chaeha is, or rather is to be, 
represented by a characteristic 
series of specimens of the rich 
ores from which from eighteen 
to twenty-two tons of silver are 
produced monthly. This is one 
of the most valuable mines in 
the world, and is in the com- 
fortable position of having 
about 1000 tons of silver in its 
reserves underground, besides 
undressed ores and _ tailings 
of considerable value at the 
surface. The chief drawback, 
namely, the extremely inacces- 
sible position, the mine being 
situated in the Cordillera of 
Bolivia, about 14,000ft. above 
the sea level, has now been in 
great part overcome by a rail- 
way, 400 miles long, connecting 
it with the Pacific coast at 
Antafogasta, where very large 
reduction works have lately 
been started. It will be re- 
membered that we illustrated 
the principal bridge on this line 
some time since. 

The United Kingdom, though 
not largely represented, has 
several exhibits of value, and 
among these we are glad to see 
| the Camborne district represented by Dolcoath, the 
| oldest, deepest, and most valuable of our western tin 
mines. Arsenic, an important Cornish product, makes a 
| good show for Coombe and Devon Great Console. Mr. 
Pritchard Morgan’s series of gold specimens.from North 
Wales are of considerable interest, but these, as well as 
many of the adjoining cases, were not sufficiently com- 
plete to allow of any very detailed description at the time 
| that the present inspection was made. 

The metallugical products and machinery we propose 
to notice on a future occasion, but the subjects that we 
have barely mentioned in the preceding rapid summary 
of the mineral portion of the Exhibition will be sufficient 
to indicate that the promoters have provided a very 
attractive and useful addition to the sights of London for 
the autumn, and we hope that their venture may have 
the success that it deserves. 











INSTITUTION OF MECHANICAL ENGINEERS 
AT SHEFFIELD. 


Tur summer meeting of the Institution of Mechanical 
Engineers was commenced in Sheffield on Tuesday under 
favourable circumstances. The weather was good, and 
local arrangements are described as admirable. The 
Mayor and Master Cutler are respectively chairman and 
vice-chairman of the Reception Committee, which is 
thoroughly representative of the manufacturing interests 
of the town. The guarantee fund amounts to upwards 
| of £1800, so that there has been plenty of scope for the 
| hospitable entertainment of members of the Institution. 
| The opening business meeting took place at Firth College, 
| when the Mayor offered a hearty welcome to the visitors. 
| Papers were then read and discussed. At one o’clock the 





| local committee provided luncheon at the Cutlers’ Hall, 


and the afternoon was spent in visiting works in Sheffield 
and the neighbourhood. In the evening the Institution 
dinner took place at the Cutlers’ Hall. 

The Mayor (Alderman J. B. Jackson), as chairman of 
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Coupling for broken pipes. —Owing to the liability of 
accidents through falls of roof, difficulties with haulage, 
and upheavals, there is frequently considerable trouble 
with the use of metal pipes underground; and it is 
important to adopt the best means of quickly repairing 
broken pipes. Loose flanges are slipped on to the pipe, 
and then a short tube. The two flanges are then both 
bolted together, and perfect tightness is obtained by the 
use of india-rubber rings. 

Petroleum engine.—One of these engines has been 
brought out by Messrs. Priestiman Brothers, of Hull, and 
is now at work in the Nunnery Colliery at a distance of a 
mile and three-quarters from the shaft, dnd is pumping 
about 40 gallons per minute through pipes 1700 yards in 
length to a vertical height of 400ft. It has not been long 
enough at work to prove its cost; but there is no doubt 
as to its being a very convenient arrrangement. At 
another colliery, where it has been working for about 
twelve months, the cost for labour, paraffin, &c., has been 
found to amount to 1}d. per horse-power per hour, the 
paraflin costing about $d. per indicated horse-power per 
hour. 

Guides.—The winding of coal from deep mines is a 
matter of great importance, and any loss of time is apt 
to affect seriously the output of a colliery. The old 
system of wooden guides is quickly giving place to wire- 
rope guides, of which two, three, or four are employed. 
At a Staffordshire colliery where this arrangement is 
adopted the cages pass each other at a distance of only 
3}in. apart. There are three guides fixed on one side 
only of each cage, these running in thimbles; and 
between the two cages two more guides are hung, to 
prevent the cages from touching. These two guides are 
not connected with the cages at all. It is found that as 
a matter of fact the cages rarely touch the loose guides, 
and where the ropes hang the sides of the cage are 
bushed with brass. Another mode of enabling cages to 
run close together is by adopting steel rails as guides. 
This plan is used at the Nunnery Colliery, but is not to 
be recommended. The four special points which require 
attention in dealing with the winding of coal are speed 
in winding, quick changing of tubs, economy of fuel, and 
wear and tear of ropes and cages. 


Speed in winding.—A number of endeavours have been | 


made to obtain a combination of swift winding and 
economy of fuel by adopting automatic variable cut-off 
gear, but this is now in use at very few collieries in this 
country. Guinotte’s gear has been successfully applied 


at the Blackwell Colliery in North Derbyshire; and | 
whilst it is very effective in saving fuel, it somewhat | 


retards the swift winding of coal. 

Counterbalancing.—A good deal of attention has been 
paid to the counterbalancing of the full cage and the rope 
attached thereto. This has been done in the three fol- 
lowing ways :—First, by a counterbalance weight working 
ina small shaft or staple, or running on a steep incline; 
secondly, by using a scroll drum with varying diameters; 
and thirdly, by attaching to the bottom of both cages a 
rope, about equal in length and weight to the winding 
rope. The first process was largely used some years ago 
inthe North. It is somewhat singular that in the large 
winding plants put up in the last twenty years provision 
has seldom been made for counterbalancing. With 
regard to the scroll drums, their great weight often 
counteracts their useful effect; and, as far as the author 
knows, no drum has yet been made combining lightness 
with a sufficient diflerence between the smallest and 
largest diameter to constitute a thoroughly effective 
counterbalance. A drum designed to provide conditions 


of accurate counterbalancing is at work at Ynysybwl 
olliery; it varies in diameter from 18ft. to 38ft., the 
depth from which coal is drawn is 500 yards, and 
the winding occupies thirty-five seconds. 
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ing counterbalance rope has come into use during 
the last fifteen years, and is simple and effective. 


As illustrations of swift winding, it may be mentioned 
that at a colliery in North Derbyshire during the first 
week in June 6309 tons were raised from a depth of 
509 yards, the time of winding being from 7 a.m. to 
3.30 p.m. At two other Derbyshire pits, 170 and 140 
yards in depth, the speed of winding and changing has 
been brought to such perfection that tubs are drawn and 
changed three times in one minute. On the Continent 
an arrangement for winding, known as the Koepe system, 
has been adopted, but it is in use at only one colliery in 
this country. In this plan the large winding drum is 
replaced by a pulley, thus saving a considerable amount 
of deadweight, and consequently of first cost. Com- 
pound engines for winding have been adopted to a limited 
extent. 

Zconomical banking.—In coal winding, when a large 
quantity is drawn, a few seconds more or less in taking 
tubs from the cage and replacing them by empty ones 
has a serious effect upon the work of the day. In recent 
years several improvements have been made in this 
respect. Where a cage has only one deck, the quick 
changing of the tubs is easily accomplished. Where 
there are two decks, and these are lifted by the winding 
engine from one level to another whilst being emptied, 
there 1s both loss of time and wear and tear of the 
winding rope. A very common mode of meeting 
this difficulty is to provide arrangements at the top 
of the pit for emptying both decks simultaneously. | 
This is done by having an extra platform above the 
main bank level; and whilst the cage is being sent 
down the pit, the two full tubs which have been placed 
upon the upper platform are dropped down to the bank 
level by counterbalanced cages which hoist up the empty 
tubs into position. Where, however, there are three 
decks, this is not so easy to carry out; but at a colliery | 
in North Derbyshire arrangements are being carried out to 
empty all three decks at once, and to bring all the tubs to 
one level during the winding. With regard to changing 
tubs, it is, of course, well understood that special power 
is required to push the full tubs out of the cage, and | 
| replace them by the empties; and various arrangements 
have been devised to reduce the manual labour required. 
| Two of these may be mentioned, namely Fowler's and | 
Fisher’s. In Mr. Fowler’s arrangement, the tubs are 
pushed out of the cage by small hydraulic rams; and the | 
system works very swiftly and economically, but has been 
adopted on a very small scale hitherto. In Mr. Fisher's 
system, the empty tubs intended for the cage on its 
| arrival at the surface are placed upon a movable platform, 
of which the end furthest from the pit is tilted up by a 
small steam cylinder, which raises the tubs into an | 
inclined position immediately the cage reaches the surface 
and drops on thekeps. This sets in motion the empty tubs, 
which then get enough impetus to push the full tubs out. 
A general difficulty in banking coal, which has not been | 
properly dealt with until the last few years, arises from | 
the fact that the empty tubs have to be put into the 
cage on the same level as the full tubs; and as the full 
tubs ought to have a fall to the screens of about 1 in 60 | 
in order to run freely, it follows that, if they have to go | 
a distance of 10 yards to 20 yards in order to get into | 
position before going down the pit again, they have to | 
be taken up hill. This point is now dealt with by 
mechanical creepers, which, by means of small lugs 
projecting up to the tub axles, push the empty tubs into | 
such a position that before entering the cage they can 
rest upon rails inclined towards the shaft; and thus no 
labour is required to get them into position. By a/| 


movement of the foot, the tubs are set free, and pass | 


| into the cage. | 











Collieries an effective plan has been adopted, which saves 
the wear of cages, by reducing the shocks upon the rivets, 
and prolongs the life of the ropes, whilst at the same 
time it gives some assistance to the winding engine. 
This arrangement consists simply of four strong spiral 
springs, upon which the cage rests when it reaches the 
bottom of the shaft. 

Steam.—Where no coke ovens exist, the consumption of 
fuel at a colliery varies from 2 per cent. to about 10 percent. 
of the output; and, roughly speaking, this is equivalent, as 
part of the general working cost, toa cost per ton varying 
from 3d. to 3d. per ton, the variation being due to the 
amount of pumping and haulage required, and to the 
selling value of the coal used for colliery consumption. 
The writer believes that sufficient weight has not been 
given to the adoption of thin plates in steel boilers. 
Thirteen years ago, for a set of boilers for a colliery in 
Nottinghamshire, he adopted plates only }in. thick, and 
these are working at the present time at a pressure of 
60 lb.; but in putting them in, it was thought that the 
saving they would effect by transmitting more heat would 
pay for the cost of renewing them in about seven years. 

Gas producer.—In economy of fuel, it is found that 
there is a difference of about 15 per cent. in favour of 
careful hand firing, as compared with firing by gas by 
this process. 

Amongst the haulage questions referred to by the 
author was the tail-rope system. One or two points may 
be here mentioned which indicate some improvements 
within the last few years. It has usually been the prac- 
tice to have all tail-rope engines working with spur gear, 
with the object not only of multiplying power, but also 
of getting a gradual start in running the haulage. The 
adoption, however, of direct-acting engines has proved 
quite successful ; and this is now working at the Nunnery 
Colliery, where the speed of the train reaches about 
fifteen miles an hour. Another improvement in the 
design of haulage engines is the adoption of a friction 
clutch in place of the old-fashioned clutch, which was 
liable to breakage and difficult to put into gear. This 


| friction clutch can be easily put in and out of gear whilst 


the engine is in motion. 
The author also referred to various questions connected 


| with the electrical haulage, coal-getting drills, use of 


steel girders in pits, ventilation by different forms of 
fans, screening and cleaning coal, and belt carriers. 

In the discussion upon Mr. Bainbridge’s paper, Mr. 
Arnold Lupton, who made special reference to winding 
machinery, said that at some part of the journey cages 
must descend at the rate of sixty miles an hour. In this 
country alone, 300,000 men went down the shaft every 
morning, and came up every night, and considering the 
fact that an accidert in the shaft rarely happened, it 


| spoke volumes for the ropemakers. 


Owing to the lateness of the hour, it was decided to 
defer further discussion on the paper until next morning. 

It is much to be regretted that one member of council 
spoke of Mr. Bainbridge’s paper with such discourtesy, 
that Mr. Bainbridge offered to withdraw it and give it to 
the Institution of Mining Engineers. This proposal was, 
we need scarcely say, not accepted by the council as a 
body, or by the audience. The action taken in the matter 
is the more remarkable as the paper was one of the 
best read before the Institute. 

Our account of the visits to works, and the proceedings 
on the Wednesday, we must postpone to another issue. 








HIGH-SPEED PADDLE STEAMERS. 


HIGH-SPEED paddle steamers have been produced in con- 
siderable numbers by Clyde builders during the past two 


L . _ | years, and at the present time many important short-sea and 
The hang-| Springs for protecting cages.—At two of the Nunnery | river passenger routes around the British coast are thereby 
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benefitting from such enhanced steamboat services. Thus, 
on the river Clyde, and between Scotland and Ireland, as 
many as six new steamers have been put on service this year, 
having average speeds ranging from 16} to 20} knots, while 
similarly swift vessels have been produced for other places. 
One of the firms taking a leading part in turning out this 
class of work on the Clyde is Messrs. Wm. Denny and 
Brothers, Dumbarton. This firm, as is now well known, nas 
placed itself in a position for special work and guaranteeing 
certain results by the speed and resistance experiments 
they are enabled to carry out in the experimental tank, 
which forms an important appliance in their works. Within 
the past two years they have produced five high-speed 
paddle steamers, all of them doing notable work on their 
respective services. ‘Two of these are the Belgian-owned 
Channel boats, Princess Henriette and Princess Josephine, 
employed on the mail and passenger service between Dover 
and Ostend, and a thirdis the Duchess of Hamilton, running 
between Ardrossan and the Island of Arran, in connection 
with the train service to Ardrossan of the Caledonian Railway 
Company, who own the vessel. In a recent issue—June 20th 
—we gave an illustration of this steamer, representing her at 
her working draught and in motion. The other two vessels 
in question are the Princess Victoria, engaged in channel 
service between Stranraer and Larne, and the Clacton Belle, 
now employed on the Thames service between London and 
Clacton-on-Sea. Herewith we are enabled to give a view of 
the Princess Victoria, reproduced from a photograph taken 
while the vessel was in motion; and on page 82 an illustra- 
tion will be found representing the type of engines with which 
all of the boats have been fitted. This is a reproduction from 
a photograph of a large scale and remarkably complete work- 
ing model of the engines, shown in the present Edinburgh 
Exhibition. The model is really an exact fac simile of the 
engines fitted into the Dover and Ostend boats, but in every 
respect, save size of parts, it is also illustrative of the engines 
supplied to the Princess Victoria and the other vessels. 

The following table will show, even more clearly than word 
description, the principal dimensions of the boats; also 
particulars as to engines, boilers, and speed performances :— 














- Princess —_ : 
enriette and Princess Yuchess 0} mere : 
Princess | Victoria. Hamilton. ‘ lacton Belle. 
Josephine. | 
Ship:— 
Length .. 300ft. 280ft. 250ft. 246ft. 
Breadth 3sft. 35ft. Gin. | 30ft. 2tft. Gin. 
Depth 13ft. Gin. 14ft. Gin. 10ft. Gin. 10ft. Oin. 
Engines :— 
Two-crank Two-crank Two-crank Two-crank 
Type .. compound compound compound compound 
| diagonal. | diagonal. diagonal. diagonal. 
Dia. of cyls. 39in. & 104in.| Slin. & Min. '34}in. & 60in. 2Sin. & 50in. 
Stroke oft. Oin. 5ft. tin. 5ft. Oin. oft. Oin. 
Boilers :— 
Type Admiralty. | Return tube.| Admiralty. Admiralty. 
Number Six. four. | hree. Two. 
Pressure 120 Ib. 115 1b. 115 lb. 115 lb. 
Trial :— 
When June 7, 1888. |April 19, 1890.! May 28, 1890. May 2, 1890. 
Where {| Cloch and Cloch and Cloch and Measured 
{| Cumbrae. Cumbrae. | Cumbrae. mile. 
Runs . Four. Two Two. Two. 
Speed, mean 21-28 knots. | 19°77 knots. | 1809knots. 17°07 knots. 














It is worthy of note that the breadths of most of these 
vessels bear an unusually large proportion to the length, 
especially if the width across the paddle wings be taken. 
This characteristic, while-not so detrimental to speed results 
as designers have hitherto been prone to believe, is certainly 
somewhat inimical to the best speeds attainable. On the 
other hand, it has, of course, compensating advantages, such 
as steadiness of motion, ample deck space, and luxuriousness 
of appointment generally, all of which, now-a-days, seem to 
be as essential items of real progress in steam navigation as 
speed and safety. At all events, the elements of comfort and 
luxury have been well met in these vessels, the fittings, includ- 
ing the electric lighting, having been carefully designed and 
carried out in their entirety by Messrs. Denny’s own employés. 

The engines are of a compound diagonal type, designed by 
Mr. Walter Brock, of the engineering firm of Denny and 
Company. The valves, it will. be noticed, are placed diagon- 
ally on the cylinders, the high-pressure valve being of the 
piston type, and the low-pressure of the ordinary slide pattern. 
Steel and brass are extensively used in the construction of the 
main engines and adjuncts, with a view tc weight-saving. In 
the case of each of the vessels forced draught is used on the 
closed stokehold system, Brotherhood’s fans being employed. 
The condenser shell is of plate steel, and the circulating water 
is supplied by Gwynne’s and by Drysdale’s centrifugal circu- 
lating pumps. Feed for boilers is obtained by Weir’s pumps. 
All the vessels are also provided with distillers for providing 
fresh water for boiler feed and other purposes. 








ON STEEL RAILS, CONSIDERED CHEMICALLY 
AND MECHANICALLY.! 


By Mr. CHRISTER P. SANDBERG. 


UnpDER the two heads indicated in its title, the present paper 
will deal with the conclusions which were arrived at respecting 
steel rails in the discussion that took place at the International 
Railway Congress held in Paris last autumn. 


I,—STEEL RAILS CONSIDERED CHEMICALLY, 


Safety and durability.—As regards the safety and durability of 
steel rails, the general conclusion at the congress was that the rails 
should be as hard as is consistent with safety. Now hardness can 
be produced either mechanically or chemically or in both ways. 

3y, mechanical means it was no doubt obtained formerly in slow- 
running mills and with hammered blooms, and was largely the 
cause of the early Bessemer steel rails wearing so well. Butat the 
present time, with the direct process of making steel and with 
quick-running mills, mechanical hardening has been largely done 
away with; and hardness produced by chemical means has to be 
relied on, which is not in favour of the safety of the rail. Then 
the question arises, what elements should be present in the steel 
to give it hardness, and what proportions of each are desirable for 
different conditions. The congress did not fix upon any definite 
chemical composition, but merely came to the general conclusion 
that the hard rail not only wears the best, but is also the safest. 
The latter is news to many besides the author, although this is the 
experience in France and Switzerland, and particularly in Russia. 
From the evidence of these three countries it would look as if the 
hard rails are the best to resist crushing, and are also the best for 
safety, inasmuch as their tensile strength is not imperilled by 
the hardness of the steel. In a diagram accompanying Mr. 
Werchovsky’s report to the congress, upon tests made on the 
Russian State Railways with best rails, good rails, brittle rails, 


. gn read before the Institution of Mechanical Engincers at Sheffield, 
Ith July, 1svd. 





and soft rails, the average chemical composition and tensile tests 
are given as follows :— 


Description of steel rails. 


Good. 





Russian 


yer cent. (0°28 0°28 0°25 0°21 0°22 0° 








Carbon 5 O86 
Manganese .. .. a BS 0°67 0°600°540°740°53. 0°52 0°61 
See ee - 0°240°150°110°050°110°16 O11 
Phosphorus. .. ’ * 0°110°110°180°190°18 0°12 0°09 








Tensile { kilos. persq.mm. .. .. 66 64 60 52 56; 61 66 
strength ) tons persq.inch .. : 42 41 388 33 36) 39) 42 
Elongation .. .. .. .. percent. 19 19 20 20 19 19 #18 
Contraction of area... os 36,43 47 #53 45 44 40 


The columns indicating Russian rails, German rails, and English 
and French rails, are compiled from old times, as Russia has not 
imported any foreign rails for the last twelve years, and rail- 
making has much changed since then. It may further be stated 
that the English rails are the best, and the Russian the worst, 
because in the latter the percentage of phosphorus is so high as to 
constitute what was called “ phosphor steel” when made some 
fifteen years ago. As for the tensile tests, they tell very little; 
for the soft rails broke at only thirty-three tons per square inch, 
instead of the forty-one tons for the good rails; while the brittle 
rails gave almost the same tensile strength as the good rails, and 
even more elongation and contraction. Could the transverse test 
under a falling ball have been substituted instead of these three 
slow and costly tensile tests, it would have discriminated better 
the merits of safe or brittle rails. After the Russian experience 
gained by analysing rails taken up from the road which had given 
good and bad results in actual work, the imperial commission 
appointed to test the rails are stated by Mr. Werchovsky to be 
now working in the converse direction, that is, making rails of the 
three different chemical pa ee and laying them down on 
the road and testing them under the traffic. 

Favourable effect of silicon.—The high percentage of silicon, 
0°24 per cent. in the steel rails giving the best results, is the 
striking feature in the foregoing analysis. Generally it is thought 
that, if phosphorus is as high as 0°11 to 0°15 per cent., silicon 
must be low, as well as carbon, if the rails are not to prove 
brittle under the traffic. This may explain the general fear 
of silicon, as shown by engineers specifying only 0°06 per cent. of 
silicon for rails, even where phosphorus is low. This fear arises 
from their making no difference between steel requiring maximum 
tensile strength, as for bridge and ship-plates, where durability 
under wear is not needed, and steel for rails, where this is the first 
essential and tensile strength is of secondary importance. Some 
silicon is necessary, in order to produce sound steel; and its 
benefit is considered by the author to arise from its affinity for 
oxygen, whereby it has the effect of reducing the oxide of iron 
floating on the liquid steel after the sudden blowing in the con- 
verter. It first forms silica, which then takes up more oxide of 
iron and forms silicate of iron or slag, which floats on the top of the 
metal in casting, and absorbs all the carbonic oxide gas as it rises, 
thus making the metal very quiet in the mould, and the ingots 
almost as flat on the top as if they had been planed. It consequently 
renders steel castings solid, as is well known in steel foundries, 
where 0°25 per cent. of silicon is the usual proportion for obtaining 
a solid casting. In the absence of silicon, and with carbon as the 
hardener, the oxide of iron with the carbon in the steel forms 
carbonic oxide gas, which boils the metal before escaping, and 
causes bubbles and a spongy top in the ingots. These bubbles are 
to a certain extent squeezed together afterwards in the rolling, but 
never so as to form such a sound mass as if the casting were solid 
and free from them. In the wearing of rails made of these two 
different kinds of steel, the silicon steel rail is solid and does not 
peel or laminate. The low carbon steel rail, containing less than 
0°30 per cent. of carbon, becomes deformed, spread out, and 
crushed at the rail ends, and as it wears it peels off in thin scales, 
arising from an unsound or spongy ingot. Even when the carbon 
is as high as 0°40 to 0°50 per cent., a tolerably solid ingot cannot 
be obtained without silicon to the extent of at least 0°10 per cent. ; 
and this percentage of silcon is therefore what the author has 
generally preferred for steel rails. 

Experiments on high silicon steel rails:—As there would be more 
chance of success from high silicon steel rails made in England, 
where phosphorus does not amount to half as much as in Russia, 
the author determined to take the question up, and to make 
experiments in order to see whether there really was any advan- 
tage in silicon for producers and users alike. On communicating 
with some of the leading men of both classes in several countries, 
he found that their experiences were widely different. The ques- 
tion therefore could be solved only by impartial investigation and 
direct experiments, which were accordingly commenced. Pre- 
liminary results were soon obtained, which are embodied in 
Table 1 appended, showing chemical and mechanical tests. These 
were so far satisfactory, and from them the three following conclu- 
sions may be drawn :—(1) That a heavy steel rail, containing silicon 
up to 0°30 per cent. and the same amount of carbon, will stand 
any ordinary transverse test under a falling weight, up to, 
say, one ton falling 15ft., midway between bearings 3ft. apart, 
provided the phosphorus is low, say, under 0°07 per cent., and the 
manganese not too high. So the large amount of silicon does not 
seem to make the rail brittle, judging at least from these experiments. 
(2) That silicon up to 0°30 per cent. makes no visible difference in 
the hardness, so far as is shown by deflection under the falling weight 
or by impact or by tensile tests; the different results obtained being 
altogether dependent upon the proportion of carbon. (3) That silicon 
at 0-20 percent. and upwards gives a sound ingot with a clean, solid 
top, which rolls out into a rail with fewer defects than steel that 
contains only 0°06 per cent. of silicon, other impurities being the 
same. These earlier conclusions, however, required to be verified on 
a larger scale, having been tested so far by only a few single casts. 
A second series of a greater number of experiments were therefore 
made. The results in Table 2 are of a very different character from 
those in Tablel. From Nos, 1 to 15 of the chemical and hanical 
tests in Table 2, the three following final conclusions are drawn :— 
(1) By silicon up to 0°30 per cent., with carbon up to 0°30 or 
0°40 per cent., the steel is neither hardened nor made brittle, and 
its tensile strength is diminished in only such a small degree as not 
to imperil the safety of the rail, judging, at least, froma severe trans- 
verse impact test under a falling weight. (2) Silicon up to 0°20 or 
0°30 per cent. certainly makes thesteel quiet in casting, and free from 
small honeycombs or blisters ; but in cooling from a fluid to a solid 
state it draws or shrinks much more than rail-steel containing 
only 0°10 per cent. of silicon, or less. The ingots, particularly 
large ones weighing a ton or more, are very liable in cooling 
to form a hole in the centre, which, when the ingot is rolled 
into rails, produces in the web or neck of the rail a seam not 
welded, as in test 11 of Table 2. From this fault a fracture of the 
rail may occur, and may be more disastrous than the peeling off in 
thin scales that arises from small blisters round the exterior surface 
of the ingot, which are formed when silicon is low. Thus high silicon 
steel can be used with safety in small ingots only, say of not more 
than half a-ton. This explains the favourable results obtained 
with such steel in Russia, where probably small ingots are made 
for single rails only. In the large ingots of say one ton and 
upwards, for three or four rails as now rolled in England, more 
than 0°10 to 0°15 per cent. of silicon should not be aimed at, 
on account of the greater shrinkage produced thereby. The 
danger is therefore seen of fixing upon one composition as 
applicable to all makes of steel; and it is clear that care should 
be taken in considering all the reasons before changing the 
practice. For instance, what will do for working small ingots in 





Russia and elsewhere will not answer for large ingots as worked in 
England ; and engineers would do well to leave the silicon question 
to the railmaker, who in every case has the best experience of 
what suits his own requirements and those of the users generally, 











TABLE I,.—Bessemer Steel Rails containing High Percentage 


s 














Silicon. First Series of Tests. — Chemical Test of Elements, 
No. of Carl Te or . anganes ‘J 
eg ‘arbon,. Silicon. Phosphorus. Manganese. Sulphur, 
No. | Per cent. Per cent. | Per cent. Per cent. Per cent, 
1 | 0°22 0°35 | 0°052 0° 504 0° 064 
2 | 0-47 0715 0°052 0°3828 0°032 
3 | 0-23 0°38 | 0-010 | O792 0-055 
4 | 0-82 O18 | 0-033 | 0°059 
5 | 0-81 O28 | 0-040 | 0-064 
6 | o-49 0-16 | 0-040 0°053 
7 | 0°32 O'ls | 0°032 0-792 0°068 
s | 0-36 O15 =| 
9 | 0°34 0-09 | Ordinary heats, tested for carbon 
10 | 0°32 O12 and silicon only, 
11 | 0°33 0°13 


TABLE I,—Bessemer Steel Rails containing High Percentage of 
Silicon, First Series of Tests.— Mechanical Tests of Stre nyth and 














Hardness. 
Transverse impact test. Hardness tests. Tensile test. 
ses aa 53 
oe 5283 g@ 
Falling weight of l-ton 3 =z c 43 
ball. Se | 3 
Rail, 75 1b. per yard. =" G4 S314 ae 
Bearings, 3ft. apart. s$33' 22 “ : 
Swe “4 UG: 
|e 28 2 1% 
Height Number Deflec- |£Z . ° a 
of of tion in | 
fall. | blows. centre.| Depth of indent. 
Feet. No. Inches.) Inch. Inch. No. 
1s 1 4°41 | 0°20 1 
5 3 1°38 | o12 2 
1s 1 3°74 0°18 3 
5 3 1°38 0°12 4 
1s 1 3°43 0-18 3 5 
10 3 354 | 0-12 5 6 
18 1 3°31 | O16 1 7 
18 1 2° 0-16 No tensile 8 
18 1 2 0-16 tests made a 
18 1 3: 0°12 from these 10 
18 1 3:3 012 four casts. 11 








TABLE IL.—Bessemer Steel Rails containing High Percentage « 
Nilicon, Second Sevies of Tests, —Chemical Test of Elements. 


f 





Carbon. Silicon. Phosphorus. Manganese. Sulphur, 
H 

No.| Per cent. Per cent. Per cent. Per cent. Per cent. 
at 0°36 0°13 0°06 1°00 0°05 
8 2 0°36 0-15 0°07 0-97 0°06 
= 3 0°35 | 0°26 0:07 1:02 0°06 
= 4 0°36 0:27 | 0°06 0°96 0°06 
3 5 0°36 0°27 0-065 1°19 0°05 
3 6 0°31 0-26 0-055 1°06 0°06 
il O41 | (O28) | O06 1:00 0-07 
~~ 8 | O-a7 0°08 | 0:06 O°sS 0°06 
a 9 0°26 0°23 0°07 0-92 0°05 
& 10 0-28 0°28 0°05 0°00 0-08 
BA li 0-32 025 | 0:06 112 0:06 
2 (12/ 0-29 0.26 0:07 1:07 0°05 
g 13 | 0°32 0°22 0:07 0-92 0°05 
2 0°31 0°27 0°06 0°96 0°05 
15 | 0°28 1 0°07 0-94 0°06 
16 0°35 0°06 0°06 0°80 0:07 
7 0°42 0°05 0:06 1°00 0°07 
05 0-92 0-07 


18 0°40 0°07 0°05 





TABLE I1.—Sessemer Steel Rails containing High Percentane of 
Silivon, Second Sertes of Tests. — Mechanical Tests of Strength 
and Hardness. 


ee 
Transv'rse 
impact. 


Hardness tests. Tensile test. 



























3 2 r~| 8 
- = S./3¢ 
652% 2 28) 5.5 
= 58 % 87 | 8% No.of 
3 2S » BS | 52 | test. 
2 tos 2 = 63 
Pees j ee| os 
=~ “2 é2 |§2\¢2 
— 8 Zz 2S 
Deflection Depth of indent. “43 e is 
in centre. WF 
Inches Inch. Inch. Inch. Tons. | P.c.| P.c. | No. 
1's9 |) (O°24 0°87 0°24 38°86 | 23 | 43 i 
205 | O24 o-79 0°24 39°68 | 20 | 38 2 
2°20 | 0°20 O71 0°24 47°50 1T_ss|s BA 3 
2°05 0°20 0°67 0°24 49°84 14 30 4 
2°28 0°16 Broke. O24 41°15 18 | 35 5 
220 | O16 0°67 0°24 40°64 19 | 37 6 
1°93 0°16 0°63 0°20 h4°86 8 |; 8 7 
2°56 | 0°20 O71 0°24 41°46 18 47 8 
2°95 | 0°24 0°79 0°28 35°11 23 | 33 9 
2°60 0°24 O75 0°28 39°43 4 31 10 
2°36 0°20 0-71 0°24 45°40 ae 11 
2°68 0°24 0-71 0°28 40°64 21 36 12 
2°60 0°24 075 0-24 40°45 22 31 13 
2°48 0°24 0-79 O24 40°06 23 | 34 M4 
236 «| O24 | O79 0-24 43°50 «16 | 265 «(15 
| meeden 
209 | O22 | O79 0°26 37°34 22 | 34 16 
189 =| = (0°20 o71 | 0-24 46°61 18 | 835 WW 
1°93 0°20 0-79 0°24 44°32 17 | 22-4 18 


TABLE I1.—Bessemer Steel Rails containing 3 Percentage of 
Silicon. Second Series of Tests.—Mechanical Tests, Appearance 
of Fracture. 











sscrip- 
Appearance of fracture Appearance of frac- No. of | ——— 
of broken ingot. } ture of broken rail. test. | of stecl. 
No. 
Solid. Solid. 1 
Solid. Solid. 2 
Honey-combed round outside. Solid. é 
Solid. | Solid. 4 
Solid. Solid. 5 
Solid. Small seam in web. 6 | Bessemer 
Solid. | li 7 high 
Solid. | Solid 8 silicon 
Solid. | Solid 9 steel. 
Hole in centre. Bad seam in web. 10 
Big hole in centre, 4in. x 2in.| Bad seam in web. ll 
Soiic Solid. 12 
Solid Solid. 13 
Solid Solid. 14 
Solid. ‘Solid. 15 
No ingot broken. | Solid. 16 oat 
No a st broken. Solid. 17 vane 
No ingot broken. Solid. 18 











(To be continued.) 
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RAILWAY MATTERS. 


Tur work of constructing a railway between Jaffa and 
Jerusalem is being actively carried out. For the first few years it is 
ot believed likely that the line will be productive ; but with a con- 
stant immigration into Jerusalem it is probable that the railway will 
nitimately be of great assistance to the prosperity of the country. 


A reLeGRAM from Calcutta, dated the 29th ult., says: 
Heavy rains have greatly damaged the Bengal-Nagpore Railway. 
Several fresh landslips have occurred on the Darjeeling Railway ; 
through traffic is suspended, and is not likely to be resumed again 
for some time. dt is stated that S6in. of rain have fallen this 
month at Teendaria on that line. 


A proposITIoN relating to the Trans-Saharan Railway 
has just been laid before the French Chamber. f It invites the 
Government to present a project of law for the immediate con- 
struction of a railway from Ain-Sefra to Timbuctoo, with branch 
lines to Senegal and Lake Tchad. ‘The expense would be covered 
py the profits arising from a re-purchase of the lines in Algeria. 

AvsTRALIA, in its rate of progress and in its proportion 
of mileage to population, resembles the United States more than 
any other country except Canada. In 1884-8, the latest date for 
which railway statistics for the world are available, it added 38 per 
cent. to its mileage in the four years, bringing it up to 10,422 miles, 
or one mile to about 375 inhabitants, against one in 394 in Canada, 
and, in 1888, one in 423 in America, 

Tue construction of the Simplon Tunnel is in a fair way 
of being undertaken, if one may judge from the negotiations which 
are being conducted by the Federal Council with the Italian 
Government. The Council have informed the Government that 
they are willing to comply with their views in the matter, in the 
hope that the negotiations may have a good result ; and they have 
invited the Jura-Simplon Railway Company to submit their plans 
for the undertaking within the shortest possible time, and to lay 
before them, also a project for raising the necessary funds, 

A GENERAL classification of the railway accidents in the 
United States in June gives the following : 


Colli-  Derail- 
sions. ments. Other. Total. Pc. 
Defects of road Qs * — ae. 
Defects of equipment .. .. 5 7 ., He... 
Negligence in operating .. 42... ee F 54, Mee sa ae 
Unforeseen obstructions .. - oe - a om a <oo ae 
Unexplained aera: ea arn SF 
TOG ss ex? Ss 68 Su C.D .. Oe 


Mr. Joun ALLEN McDonatp, M. Inst. C.E., has just been 
appointed engineer-in-chief of the Midland Railway Co., in place of 
Mr. Langley, who has retired, and who hasbeen retained as consulting 
engineer for the company in London. Mr. McDonald bas been in 
the service of the Midland for twenty years, and no one has a more 
intimate acquaintance with the line, its works and requirements. 
In 1870 Mr. MeDonald carried out the Trent and Leicester 
widening ; in 1878 the Poplar docks and warehouses; and more 
recently the goods station, probably the largest in the world, 
adjoining the St. Pancras passenger station in the Euston-road, 
London. Full particulars of this important work were pub- 
lished in THe ENGINEER of two years ago, Since that time Mr. 
McDonald has been concerned in preparing plans and giving 
evidence in Parliamentary committees for the various new lines 
proposed by the company. Thedirectors of the line may be congratu- 
lated on having secured the services of a highly-qualified engineer. 

In their half-yearly Engineering Trades Reports, 
Messrs. Matheson and Grant say :—‘‘ Railway Equipment and 
Rolling Stock. —Large orders for the home railways as well as for 
export have kept all the works busy, locomotive builders and 
makers of rolling stock having contracts in progress which will 
keep them employed till the end of the year. As usual in busy 
times there is great variety of design and gauge to suit the climate 
and purpose of the different countries. Onthe main lines at home 
there is still a tendency to heavier types of engine. The few firms 
who make a speciality of small locomotives for contractors have 
been very busy; large public works at home, such as the Man- 
chester Ship Canal, and abroad, railways in South America and the 
Colonies, having caused a demand for this class of engine. In 
New South Wales the desire to postpone the purchase of new 
engines and carriages till all can be made in the Colony has 
reduced the railways to an almost crippled condition ; and the 
project of establishing a factory in Sydney is one of doubtful advan 
tage both to the Colony and to the capitalists who invest in it.” 

We recently quoted some of the statistics of the 
world’s railways, as collected periodically for the Archiv fir 
Kisenbahnwesen, showing the aggregate length of the railways of 
the world at the close of 1888 to have been 355,137 miles, and that 
no less than 63,912 miles, or 22 per cent., had been added to it in 
the four years since 1884, The growth was chiefly in America, 
which added 40,071 miles—27 per cent.—to its lines in the four 
years, and at the close of it had more than one-half of the railways 
of the world, namely, 53 per cent., though it has but 28 per cent. 
of the world’s area and 7 per cent. of its population. This, 
however, is because the two largest continents of the world, Asia 
and Africa, can hardly be said to have any railways, the only con- 
siderable exceptions being British India in Asia, Cape Colony and 
the Mediterranean coast countries in Africa. Asia, with more 
than one-half the world’s population and nearly a third of its 
land, has less than a fifth of its railway mileage, and of its total 
17,650 miles, 14,509 are in India, Africa has but 5161 miles in all, 
about two-fifths of which is in South Africa, and nearly all the 
rest in Algiers, Tunis, and Egypt. Even Australia has twice as 
much railroad as Africa. Of the mileage in America at the end of 
1888, nearly five-sixths, the Iailroad Gazette says, was in the 
United States, 6% per cent. in Canada, and only one-twelfth was 
in South and Central America, which together had 15,778 miles, or 
about one-half more than young Australia, which is not half so 
large as South America. America alone had 44 per cent. of 
the world’s mileage, and about 13,000 miles more than all Europe. 


In Canada, during the last fourteen years, the total 
network of railways has been increased from 4826 miles to 13,325 
miles, the increase during the last year alone being 624 miles. 
Thus Canada, with its sparse population of about 5,000,000, has 
already, in regard to railway construction, nearly overtaken India, 
with its population of upwards of 270,000,000, the entire Indian 
network being barely over 16,000 miles. Both systems look small 
in comparison with the 160,000 miles or thereabouts in the United 
States ; but, estimating the population of the Union as now about 
66,000,000, it will be seen that Canada has really a larger 
proportionate mileage per head of population than its great neigh- 

ur possesses, Compared in this way, it is the Indian mileage 
only which looks insignificant. The passenger traffic on the 
Canadian system has not increased in the same ratio as the mileage, 
the total number carried last year being 12,151,051 persons, 
against 5,190,416 in 1875; but the weight of merchandise carried 
shows a more than proportionate increase, the total last year being 
17,928,626 tons, against 5,670,836 tons in 1875. It is remarkable 
that the weight of goods carried on the Canadian railways 
approximately equalled the weight carried on the Indian lines, the 
total on the latter for the year 1888-89 being 22,393,202 tons. 
Eight new lines appeared in the Canadian list last year, several of 
which will be feeders of the great trunk systems. Meanwhile, the 
process of amalgamating independent lines into a few great combi- 
nations is as apparent in Canada as in the United States. The 
Canadian Pacific and Grand Trunk companies now work 64 per 
cent, of the entire railway mileage of the Dominion; they carry 
54 per cent. of the goods and 69 per cent. of-the passengers; and 
their combined share of the total earnings is no less than 
72 per cent, 





NOTES AND MEMORANDA, 


Tue present yearly production of petroleum may be 
estimated about 10,000,000,000 litres, half of which falls to America. 
The Baku district yields about 1,890,000,000 litres ; Galicia about 
162,000,000 litres; Birma, 31,500,000; and Canada, 121,500,000 
litres. 


Tue following is given as the composition for glue like 
cement, suitable for filling up cracks in a boat, or any such applica- 
tion. The glue is made by melting equal parts of pitch and gutta- 
percha in an iron pot, thoroughly mixed by stirring. It is made 
up in sticks, and melted into the cracks with a warm iron, 


Tue Rey. E. Colin, $.J., Director of the newly- 
established Royal Observatory of Madagascar, at Tananarivo, has 
published the monthly results of meteorological observations at 
that place during 1889. As observations for Madagascar are 
scanty, we are glad to learn that observations are now taken at 
four stations in various parts of the island, and that others will 
shortly be established. The maximum temperature at Tananarivo, 
87°4deg., occurred on November 14th, and the minimum, 41 deg., 
on July 31st. Rain fell on eighty-nine days. By far the greatest 
quantity falls between November and March. None fell in May, 
1889. The prevalent winl direction is between south-east and 
north-east. 


A process of manufacture of filtering material is 
described as consisting essentially in reducing ferric oxide by 
heating it in contact with gaseous fuel. Small pieces of iron ore, 
preferably hematite, are packed into a retort heated externally, 
preferably by producer gas. When the charge is at a cherry red 
heat, gaseous fuel is admitted into the retort and brought into 
thorough contact with the ore. At the end of four or five hours, 
if the exit gas be inflammable, the process is finished, and the 
charge raked out and allowed to cool. Ordinary coal gas or other 
gaseous fuel may be used instead of producer gas. ‘The retorts 
may be oscillated, rocked raked, &c., by machinery. The 
magnetic oxide so produced is available for filtering water, sewage, 
sugar syrups, alcoholic liquors, &c. 


M. Le Cuare ier describes in a report made to the 
Société d’Encouragement on behalf of the Comité des Arts 
Chimiques, an improved method of manufacturing hydraulic slag 
cements introduced into France by Henry. The manufacture of a 
cement of good quality from slags presents this difficulty, that 
whilst only vitreous slags have any puzzolani: properties whatever, 
the most active varieties are those which contain the largest per- 
centage of base. All attempts, however, hitherto made to increase 
the percentage of lime and alumina resulted in the formation of 
a crystalline slag which in virtue of its structure is totally inert. 
Henry has overcome this difficulty by running the highly basic slag 
into water ; the rapid cooling preserves the active amorphous struc- 
ture ; the slag is then finely crushed and mixed with a certain pro- 
portion of slaked lime. The report says the product is not much 
inferior to Portland cement, and may be further improved by the 
addition of a few per cent. of precipitated silica. 


Tue greatest depth reached until 1883 was 1070:2 m. 
(3478ft.) in the shaft at Pribram, Bohemia. This has since been 
exceeded in the following seven cases :—-Friedrichsane, at Aschers- 
leben, 1080°22m.; Inowrazlaw, 1104°65m.; Sennewitz, at Halle, 
1111°45 m.; Liibtheen, in Mecklenburg, 1203-70 m.; Sperenberg, 
near Berlin, 1273-01 m.; Lieth, near Altona, 133800 m.; and 
Schladebach, 1748°40 m. The increase in temperature, which 
according to previous observations was about 1 deg. C. per 39}m. 
(1 deg. Fah. per 71ft.), averaged for an increase of 1 deg. C., at 
Sperenberg, 32m.; at Sudenburg, 32°36m.; at Lieth, 35°07 m.; at 
Sennewitz, 36°66 m.; and at Schladebach, 36°87 m. In the last 
borehole, at a depth of 1716 m., almost the highest temperature 
observed in the interior of the earth was recorded, namely, 
45°3 deg. R. (135 deg. Fah.); but the increase was uneven in 
consequence of the different heat-conducting qualities of clay, 
limestone, sandstone, rock salt, &c., and also because of the 
influence of water from springs of various temperatures en- 
countered during the boring, besides the artificial effects of the 
drilling work. The observations at Schladebach are the most 
reliable, particularly those bearing on the deepest points, because 
they followed the work in its progress, and were made in a bore- 
hole with no tubing. Ata depth of from 1266 m. to 1716m. the 
temperature rose 1 deg. C. for 39°55 m. 


Some interesting figures have been obtained by Mr. 
Rankin (Scottish Society of Meteorologists), on the number of dust 
particles in the atmosphere, carried on with the two sets of 
apparatus invented by Mr. Aitken. The maximum number of 
dust particles in a cubic centimetre hitherto observed is 12,862 on 
March 31st, and the minimum fifty on June 15th. On March 31st, 
at 4.30 p.m., the summit was clear, and the number of particles 
was 2785, but shortly thereafter a thickness was seen approaching 
from south-west, which by 6 p.m. reached the Observatory, and 
the number of particles rose to 12,862. On June 15th many ob- 
servations were made during the day, when the number of particles 
fell from 937 at midnight to fifty at 10.30 and 11.42 a.m. The 
observations point to a daily maximum during the afternoon 
minimum barometer, and a minimum during the morning mini- 
mum barometer, these being probably intimately connected with 
the diurnal ascending and descending currents of the atmosphere. 
Interesting intimate relations are also indicated between the 
numbers of dust particles and the cyclones and anticyclones over 
North-Western Europe at thetime. The observations also indicate 
that the dust particles may vary enormously during the presence 
of mist or fog, without being accompanied by any difference in the 
apparent density of the fog. The Council of the Society consider 
that the inquiry is an extremely hopeful one; and in view of the 
relations with cyclones and anticyclones, its bearings as regards 
the forecasts of the weather will be very specially investigated. 


Ar a recent meeting of the Amsterdam Royal Academy 
of Sciences, Dr. Beverinck described experiments relating to the 
culture of Zoiichlorella, Lichen gonidia, and other lower Algz in a 
pure state, and treated of the artificial infection of Vicia Faba 
with Bacillus radicicola. Twelve pots filled with sterilised river- 
sand, which was rendered very poor in nitrogen by washing with 
distilled water, were divided into four sets, each of three. On 
April 25th, a well-sterilised seed of Vicia Faba was planted in 
each pot. The pots were of such a construction that the dust 
of the air was wholly excluded from the sand, and the watering 
could also take place under perfect dust-exclusion. The first set 
was watered with a mixture of 0°l1 monopotassium phosphate, 
0:03 calcium chlorate, 0°06 magnesium sulphate, pro 1 litre dis- 
tilled water; the second set with the same mixture; the third set 
with the same mixture, to which was added 0°2 gr. calcium 
nitrate; the fourth set with the same mixture, to which was 
added 0:2 gr. ammonium sulphate. When the plants had developed 
their second leaf, the three pots of the first set, and one single 
pot each of the three latter sets, were infected with a gelatine 
culture of Bacillus radicicola var. fabe, cultivated in 1889 from the 
tubercles of Vicia Faba, and since that time kept in successive 
cultures. The bacteria wherewith the infection took place were 
mixed with sterilised common water. On June 20th there was 
found on one old cotyledon a Penicillaum, and therefore the expe- 
riment was not further continued. All the plants were taken from 
the pots, and their roots well washed and examined ; every single 
one of the six infected plants bore many tubercles, whilst no single 
one of the six remaining not infected plants showed the least sign 
of tubercles. The presence or absence of nitrogen as nitrate or as 
ammonium is therefore indifferent with regard to the practicability 
of the infection. By another set of experiments it was shown that 
gelatine cultures of Bucillus ornithopi, cultivated in 1889 from the 
tubercles of Orxithopus perpusillus, had no power to infect Vicia 
Fala. 





MISCELLANEA. 


Tue International Inland Navigation Congress was 
opened in Manchester on Monday, and sittings took place on the 
two following days. Some important papers were read, and useful 


excursions made. Some account of these will be given in our next 
impression, 


At the annual meeting of the Grantham Crank and 
Tron Company, Limited, held at the London office, on Monday 
last, a dividend at the rate of 12 per cent. was declared for the 
past half year ; this, with the interim dividend of & per cent. paid 
in January, makes 10 per cent. for the year. 


A RECENT American paper says:—‘‘ There was still 
another subway explosion in New York City on Monday, this time 
in an electric subway manhole at the corner of Sixth-avenue and 
Twelfth-street. The manhole cover was thrown up and the brick- 
work, &c., somewhat disturbed, but there was no person injured.” 


Lonpon house building must be stability itself, com- 
pared with some jerry building in Bombay. Indian Engineering 
says, on the night of June 22nd a large four-storied building fell 
in, burying seven persons, who were all killed. This house is in 
the same neighbourhood where a similar accident occurred a few 
days ago. The very numerous accidents of this sort that have 
occurred in Bombay in recent years are a disgrace to British 
administration. The Municipality is at present powerless for good 
re checking the evil. 233 houses have collapsed in Bombay from 
“jerry building during the last five years !” 

_ Tue Stadtberger Mining and Milling Company, at 
Niedermarsberg, Brilon, had, an American paper says, for some 
time been annoyed by the muddy waste water from its works when 
it introduced an apparatus made by L. G. Dehne, of Halle a. d. 
aale, to separate the solid parts from the water. This apparatus 
consists of a suction pump, on which is attached a safety valve 
permitting the pressure to be raised to eight atmospheres. The 
muddy mass is pumped into the filter and passes through its fifty 
chambers. In twenty-four hours about 3 tons of solid parts are 
filtered from about 15,800 gallons. The apparatus has been in 
operation since October, 1888, and proved so satisfactory that the 
company intend to put up a second. 


In their half-yearly report Messrs. Matheson and Grant 
say:—‘* Mechanical engineers in all branches continue busy, the 
immense variety of trades influencing one another and causing a 
reciprocal demand not only for public works and manufacture out- 
side engineering, but for the plant and tools used by engineers 
themselves, Mining machinery of all kinds, including many new 
inventions, has been in great demand for South Africa, Australia, 
Central America, and elsewhere. Electric lighting is extending 
rapidly, and electrical workshops are becoming a necessary adjunct 
in engineering factories, so that motors, dynamos, and subsidiary 
fittings can be supplied together. Sanitary engineering is extend- 
ing to countries formerly indifferent to such methods, and there 
has been a large export during the last half year. The activity in 
the iron and steel works has caused a great demand for manufac- 
turing plant, and besides the more usual machinery for melting, 
hammering, and rolling, the use of powerful hydraulic squeezing 
presses is becoming more general. It is the great variety above 
indicated that provides a more equable average of activity than if 
the revival of the last two years had been due only to one or two 
staple trades.” 


An American paper says, panelled iron ceilings have 
been before the public for the past eight or ten years, and now 
there are thousands in use, scattered all over the Union, in stores, 
banking-offices, and hotels, while their superior acoustic properties 
have brought them into extensive demand for churches, halls, and 
opera-houses. Their low cost and cleanliness introduce them into 
schools and asylums. And the increasing demand for something 
to take the place of plaster for residence ceilings, something that 
would gratify the artistic taste of our most cultivated house- 
wives, and still be permanent and enduring, and thus save 
them the constant annoyance and expense of re-plastering 
and re-papering; something that could be applied over the old 
broken plastered ceilings without being compelled to take down 
and remove the dirt and dust-covering stuff, has prompted the 
makers to bring out beautiful designs of embossed metal plates. 
These embossed plates are adapted to side walls as well as ceilings, 
working up beautifully into wainscoting, frieze, and field. As all 
figures and designs are in relief, really very little brush decoration 
is needed. They are, however, susceptible of any desired degree 
of ornamental decoration from simple, quiet tinting to the most 
elaborate and ornate display of colouring, gilding, and bronzing, 
giving abundant scope for display of taste and talent to the most 
gifted decorative artists. 

In the House of Lords, on the 25th July, before the 
Lord Chancellor, Lord Herschell, and Lord Morris, was heard the 
appeal—in Gibbs and Others v. Ferranti—against an order of the 
Court of Appeal affirming an order of Mr. Justice Kekewich, by 
which it was ordered that the Gaulard and Gibbs patent, No. 4362, 
A.D. 1882, should be revoked. Mr. Aston, Q.C., and Mr. J.C. 
Graham appeared for the appellants; and Sir H. Davey, Q.C., and 
Mr. Moulton, Q.C., for the respondent. The patent was granted in 
1882 for an alleged invention-of a new system of distributing elec- 
tricity for the production of light and power by secondary gene- 
rators, the invention being described as consisting in ‘‘ the employ- 
ment of an alternating current produced by an electro-dynamo 
machine, and determining by its passage through an unlimited 
number of induction coils of special construction the creation of 
induced currents, whose quality and value depend solely upon the 
construction of the said induction coils.” In 1886 the respondent 
presented a petition for the revocation of the patent, and the 
appellants thereupon applied to amend their specification by dis- 
claimer, and the specitication was accordingly amended. The 
Court of Appeal held that the effect of the amendment was to alter 
the nature of the invention for which the patent had been origi- 
nally granted, and therefore revoked the patent. Their Lordships 
affirmed the decision of the Court below, and dismissed the appeal 
with costs. Judgment affirmed and appeal dismissed with costs. 


Writine to the Railroad Gazette on the movement of 
the tops of piers in deep foundations, Messrs. R. P. Morgan and 
Co. write: “‘ Your notes of June 20th, touching the motion of the 
piers of Hawkesbury Bridge, Australia, lead us to mention an 
early experience in driving piles and their motion after being 
driven. Back of Cruger’s Island, the original construction of the 
Hudson River Railroad was a pile bridge. The morass which 
occasioned it was deep and similar in character to the material 
through which the piers of the Hawkesbury Bridge were con- 
structed. Indeed, for many feet below the surface the mud was 
almost liquid. The piles were driven to a depth of 125ft. The 
point piles, 30ft. in length, when put into position, settled by. 
their own weight nearly their entire length. When the last sec- 
tion was put on and the depth spoken of reached, the final blow of 
a 3000 lb. hammer drove the piles about 6ft., but tests made twelve 
hours after they were driven demonstrated their resistance to be 
greater than that of piles driven to ordinary depths in harder 
material. Laterally, the piles were almost swayed by the wind, 
and a man could easily swing the tops around as far as he could 
reach, although they projected no more than 12ft. above the sur- 
face of the marsh. The direct support being made thoroughly 
competent by adhesion, a suitable connection of the tops of the 
piles completed a satisfactory bridge. It was as firm longitudi- 
nally as need be, but, as stated, in respect to the motion of the 
piers of the Hawkesbury Bridge, ‘irregular and frequent, slight 
lateral motion’ occurred. If what has been related is not sugges- 
tive in respect to the ‘novel question’ raised, you may regard it 
independently of sufficient interest to young engineers to justify 
presenting it to them,” 
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VISITS IN THE PROVINCES. 
THE SHEAF IRONWORKS, LINCOLN. 
Mr. Ruston turned his attention to the con- 





WHEN 


struction of portable and other small engines, and 
acquired an_ established, though small, millwright’s 
business in Lincoln in 1860 for 


that purpose, the design of these 
engines and of thrashing machines 
had arrived at definite types, 
and a growing future demand 
was sufficiently probable to make 
& prescient man feel sure that it 
would become a large one. To 
obtain a very considerable share 
of this demand it was necessary 
to make good engines and 
machines, and to treat purchasers 
liberally. As this was understood 
and acted upon by the proprietors 
of what became the Sheaf Iron- 
works, rapid progress was made, 
and has continued to this day, 
culminating in the large and 
prosperous concern of Messrs. 


Ruston, Proctor, and Co., of 
which we propose to give a short 
account. 


It is now a long time since 
the portable and small engines 
and thrashers, simple saw benches 
and mortar mills were the staple 
of the Sheaf Works. The dimen- 
Sons of the engines there con- 
structed increased with years, and 
the number of all kinds of engines 
for which constructing room was 
required made large workshops 
verletpee Pi idea of the 
, manufactured may be gathered from the catalogues 
issued by the Company, their standard types of salen 
engines and boilers alone requiring nearly 120 pages of 
a Of some of these we give engravings, taken 

om photographs, and block plans of the whole works 
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nmable us to present some idea of their size and | are sidings, by means of which, with few exceptions, all | nece 
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cipacity. The works consist of two distinct establish- 
ments, the one being the iron or engine works, the other 
the wood works, chiefly devoted to the construction of | 
thrashing machines. Though a considerable dintance | 
apart, they are both situated on the river Witham. 
Turning our attention first to what we may, in distine- 


them. 





AND CO.’S8 UNDERTYPE ENGINE, WITH CYLINDRICAL FIRE-BOX. 


still known as the paddock. 
| which is a trial ground for traction engines, part being 
| now covered by an iron store and a large engine store. 

The railways, on the 4ft. 


9 
tHE Ewcincer 


| materials enter the works and the finished articles leave 
Immediately within the works gates, is what is 


It is a large yard, part of 


8iin. gauge, are carried every- 
where throughout the works, 
there being two lines as far as 
the loading shed on the north 
side of the Sincil Dyke. From 
this point there are, for the most 
part, single lines, and these are 
laid to every part of the works 
where materials or finished 
goods have to be moved, and 
are not moved by means of 
overhead cranes, as is the case, 
for instance in the fitting, turn- 
ing, and erecting shops, where 
some fine cranes by Messrs. 
Vaughan and Son, Manchester, 
run the materials anywhere 
between two lines of rails, one 
at either end. In the yard, 
though not shown on the plan, 
is a furnace for heating the 
axles of portable engines, and 
other parts, for case hardening, 
these axles being forged scrap 
or fagotted on the works, and 
all case hardened. In entering 
and leaving the works, every- 
thing passes over the weigh- 
bridge, and the weighbridge 
accounts afford a necessary 
guide to traffic charges as well 
as check upon all charges for 
incoming and outgoing ma- 
terials. Theengine storesin the 


tion, call the iron works—Fig. 2, above—it will be seen | yard were not of very much use at the time of our visit, for 


that these have a frontage on the Witham, and that 
they are cut into two parts by the Sincil Dyke. The | 
south end of the works is bound by the Manchester, | return. 
Sheffield, and Lincolnshire Railway. 


Passing over 


| the demand had overtaken the supply, and the slack time 
had not commenced, and does not yet seem likely to 


the Sincil Dyke Bridge, and 


From this railway | through the loading shed, which is provided with the 
ssary cranes for lifting anything into the railway 
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trucks, a large turning shop is passed on the way to a | 
well-appointed brassfoundry and a moulding and anneal- 
ing shop for malleable iron castings. The annealing shop 
contains two large annealing furnaces, one used for the 
smaller work, and capable of annealing from 30 cwt. to 
50 ewt. of castings per turn of about a week, according 
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to the size and shapes of the castings. The other is 
capable of annealing about three tons per turn or charge, 
thrashing machine drum-beaters forming an important | 
part of the work. The steel beaters are not now used, 
the malleable iron being found by experience to be satis- | 
factory as to wear, and to meet all requirements. The 
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nary run of work for fixed and portable engines and 
thrashing machines occupied the large number of men 
and boys who are here employed. The reverence 
acquired in one’s apprenticeship days years ago for a 
cylinder mould, even though it be only of a 10-horse 
portable, gets a rude shaking in a foundry like this when 


SEMI-PORTABLE CONDENSING ENGINE. 


such moulds are as common as pot moulds in a Carron 
shop. The question often presents itself, where do all 
the engines go? Some heavy castings for large engines 
of the girder and of the Corliss type were being made, 
and for large compound and triple vertical engines for 
electric lighting work. 
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large foundry is next entered. It consists of two main | 
parts, one part being fitted with one large and several | 
small jib cranes, and the other with a steam traveller, 
cupolas serving the tw 


giving enough metal for 10-ton castings, a speciality of the | 


foundry being heavy sugar rolls, although at the time of | show 


our visit the season for this work was over, and the ordi 
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BOILER. 


The boiler shops cover a large area, and are very 
plentifully provided with modern machinery, and, in fact, 


the | from this point in the works, the evidences of the very 
o parts and being capable of | high appreciation of the value of machine tools are met 


with at every turn. The two parts of the boiler-shop, as 


n on the plan, Fig. 1, cover a large area. They are 


-| commanded by four overhead travelling cranes, two of 


| 


them worked by high-speed ropes and made by Meggrg 
Vaughan and Son, like those at the London Electric 
Light Corporation at Deptford. Boilers of the locomo, 
tive type for portable and semi-portable engines form the 
greater part of the work here conducted, but boilers of 
most kinds may be seen in construction, including Lap. 
cashire, return flue tubular, and vertical of several kinds, 
Amongst the latter were a number for the Bermuda 
Dock for the Admiralty. They were ordinary erogg. 
tube boilers, but they were having very fine work 
put into them. The work in all these boilers j, 
so far done by machinery that the same kind of 
work must go into all, although more finish may 
be observed in some of these Government orders, 
All holes are drilled in shells and inside fire-boxes, Foy 
the shells, three large four-post drilling machines are jy 
use. Once slung into place, within command of the drill. 
heads of either of these machines, a boiler shell is soon 
ready for its rivets. These drilling machines have been 
specially made by Messrs. Ruston, Proctor, and Co. to suit 
the requirements of the works, and they are excellent tools, 
and look like the product of a first-class tool works, For 
rivetting, a regiment of three sets of fixed hydraulic rivet. 
ters are used two Tweddell portable rivetters, and Allen's 
air-pressure rivetters are used for girder work In the flang. 
ing machine, for pressing the tube plate and fire-door plates 
for the fire-boxes, and for pressing the ends of Cornish 
and Laneashire boilers, the table which carries the lovey 
die is lifted by small rams, which are of sufficient size to 
raise any weight that may come upon the table; they, at 
the same time, raise the plunger of a large ram. When 
so lifted, water runs freely from the ordinary water supply 
into the large ram cylinder; the latter is thus filled with 
water up to the point at which the heavy work of pressing 
commences. At this point, and not until then, the water 
which has been forced through the high-pressure pumps 
is admitted. The accumulator water used is thus reduced 
to that necessary to raise the small rams, and to complete 
the last two or three inches of the stroke of the large ram 
The arrangement is originally an idea of Messrs. Ruston, 
Proctor, and Co.’s engineer, and has now been adopted 
also elsewhere, as it saves the pumping of a good deal 
of water. 

For flanging the ends of the short sections of the long 
tubes used as furnace flues of Cornish and Lancashire 
boilers, a machine is employed in which the short tube 
rests upon, and is rapidly attached to, a revolving face. 
plate, set at an angle of about 30 deg. from the horizontal, 
The frame of the machine carries three fixed and one 
movable small roller, by means of which the cylindrical 
upper heated end of the revolving tube is rapidly pressed 
and spun into the form of a flange. A 80in. tube end in 
this way takes about four minutes to flange once it is 
heated and placed on the machine. 

A very ingeniously simple machine is used for bending 
the long plate which forms the two sides and top of the 
locomotive boiler fire-boxes. It is a rectangular frame, 
wide enough to receive the widest fire-box plate, and 
within it is fixed a pair of hydraulic rams rouglily as 
sketched in the accompanying diagram. The plate is 
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slipped horizontally between the upper and lower dies as 
shown aboye, and when in the proper position, the high- 
pressure water is admitted and the plate bent in a 
twinkling into the shape indicated by dotted lines. The 
plate is easily adjusted in position so as to make the 
corner exactly where required, and to make it the proper 
width between the two bends so that it fits the flanged 
ends of the box. The plate is not at the one pressing 
bent to a right angle. A second pinch does this, and by 
adjusting the plate in the press it is easy to give it the 
second pinch, so that the distance between the two arms 
of the inverted U, which thus f) forms the side and 
top of the box, may be modified as required—an eighth 
or sixteenth either way as required. By this machine 
the corners are beautifully bent without any injury to 
the material. All the plates used in the boilers are 
planed along their edges; and several special machines 
are employed for this work. 

Amongst the boilers seen in the shop were some of 
the form illustrated by the accompanying engraving. 
Vertical boilers occupy so little space, and have been 80 
much improved, that more attention is being turned to 
them than ever. The boiler illustrated, we are informed, 
gives very good results. It is, as will be seen, a cross 
tube boiler, with an excentrically-placed cylindrical fire- 
box. This excentricity leaves a crescent-shaped space 
between the fire-box and the shell, which is filled with 
tubes, which conduct the products of combustion down- 
wards into a crescent-shaped smoke-box at the bottom 
of the boiler, and thence to a chimney. The boiler 
illustrated is of large size, but the same form is being 
adopted for small boilers also. 

In passing through the smiths’ shop we notice wn 
ingenious attachment to one of Platt’s nut making 
machines. Its object is to prevent the cooling of the 
nuts by the water which is used to keep the punch and 
dies of the machine cool. The machine is placed neat 
the heating furnace, in which scrap faggots of iron and 
some steel are heated for making the billets for the axle, 
crank, and connecting-rods, and other of the heavier 
forgings. A hole is made in the side of the flue of this 


furnace, and the escaping flame very nicely and uniformly 
heats the flat rods or bars from which the nuts are made 
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by the machine. _As the nuts are punched out they are 
thrown into the first of three adjacent circular iron trays, 
in which are rotating arms, as shown by the accompany- 
ing plan diagram. The 
\ curved arms shown in the 
NUT MACHINE | three trays, from No. 1 
ee eee ee fier ng nuts to 
TaN VX) the No. 8, revolve at about 
— ;) \e) nw 50 revolutions per minute. 
PEN ae No. 1 delivers to No. 2, 
and the latter to No. 3, 
and the last to the heap where all the nuts cool gradually, 
and the hard scale inside the nut, so injurious to the taps, 
isavoided. Beside the larger hammers used for blooming, 
there is a line of six steam hammers down the centre 
of the main smith shop. Passing by a machine for 
bending tires either cylindrical or slightly coned, in which 
only the small rolls appear above the floor, and a Hors- 
fall's bolt-forging machine used for upsetting and forming 
the ends of rods for excentric rods and valve spindles and 
other such work, we leave the smiths’ shop and enter 
the turning shop, in which is a forest of small lathes and 
belts. Numerous duplicate machines of various kinds 
are in use for labour saving. There is, for instance, a 
lathe for turning four piston rods at one time, a machine 
for boring out the brasses in six plummer blocks at one 
time, for boring four small cylinders, andso on. In the 
larger turning shop milling machines are very largely 
used, and many machines are made under Mr. Vaughan, 
the manager of the works, to suit the special require- 
ments of the works, so as to, for instance, shape out 
between the horizontal and vertical flanges of brasses at 
one setting. Everything possible is done by machines of 
this kind, and intelligent labourers soon learn to use 
most of them ‘To carry out the system adopted, it is, 
of course, necessary that the designs of the parts of 
engines and machines should be such that while it is 
possible to use almost automatic machinery for shaping 
and finishing, the article shoald be of the best when 
finished. This, it will be admitted, is secured by Messrs. 
Ruston, Proctor, and Co.; and although we cannot 
enter minutely into a description of their machines and 
system of work, we can say that they enable them to 
produce good machinery, well fitted and well finished, 
containing plenty of material, and to do this without 
wasting any money on hand work, which can be better 
done by brains put into machine tools. We might spend 
much time and fill much space if we touched upon the 
numerous special machines used in the erecting shops 
and turnery; but must content ourselves by Asn. 
mentioning the simple drilling apparatus and lifting and 
turning gear, by means of which the portable engine 
boilers are lifted, drilled, and turned about as desired by 
the erectors. In the erecting shop is a strong vertical 
boring machine, adapted to the work of shaping the 
bottom of portable engine cylinders, where they sit 
on the boilers. The bar is fitted with a tool head, and 
the cylinder to be shaped, after being marked or set out 
by the erector, is fixed to the circular bed of the 
machine. It is so set that the revolving cutter or 
cutters give it the necessary sweep, and any slight 
variations required by the boiler are easily allowed for 
by the machinist, who can adjust the circular bed as 
the work proceeds. Thus, in about half or three-quarters 
ofan hour, is done what used to take us about four to 
six hours twenty years ago. Reference should also be 
made to a machine for making keyways in fly-wheels. 
In this machine the fly-wheels stand vertically, and a 
horizontal tool holder works backward and forward 
within the bore of the wheel which stands on a platform 
adjustable to the size of the wheel. On page 88 will be 
found a view of the heavy tool shops, taken from a 
photograph. In this will be seen some heavy machines 
—one of the rope-driven overhead cranes referred to 
lifting a bed-plate. On the same page will be found a 
view of one of the erecting shops, also containing a rope- 
driven crane. The large lathes seen in the foreground 
are in the transverse shop, as seen in the plan. The 
vertical engine seen in the distance is a large triple- 
expansion engine, which we hope to notice fully at an 
early date. On the left is one of the firm’s steam navvies, 
as used with so much suecess on the Manchester Ship 
Canal, for which over sixty were supplied. These views 
give some idea of the character of the whole of these fine 
shops. There are between 500 and 600 men employed in 
the shops here referred to, and in the turnery alone there 
are 300, with about eighty fitters and turners, for brass 
fittings and like work, overhead. 

Amongst the engines we had not previously seen were 
those which we illustrate on pages 89 and 90. One is a semi- 
portable compound engine, fitted with a condenser. ‘The 
main features are shown by the engraving, and the engine 
is one which ought to be a very economical engine for 
many applications. The under type engine on page 89 
is also one which will commend itself to many users. 
The peculiarity or departure from ordinary English 
practice lies in the boiler. This is cylindrical through- 
out, and is made so that the end plate, carrying with it 
the cylindrical fire-box with the tubes, can be taken out 
by unscrewing a number of bolts at the fire-door end. 

he box is of simple form. The ordinary locomotive 
form is, without doubt, superior with respect to the fire- 

Ox Space, form, and character; but the boiler noticed 
presents some advantages with respect to cleaning. The 
machinery in all these shops is driven by two horizontal 
engines, also a compound self-contained engine, a com- 
pound undertype engine, and a condensing engine of the 
wall pattern, all made in the works. We are unable 
through want of space, to give views of the erecting shops 
used for portable engines and other engines of the smaller 
sizes. Their size may be gathered from the fact that as 
many as twenty portable engines have been turned out 
im one week, besides the small fixed engines. All the 
engines and machinery are designed by Mr. F’. Howard 
vens, the chief draughtsman to the firm. 

€ must leave this part of the works and go to the 
Wood-working department—see Fig. 2, page 89, All 





that part which is west of the Witham is new, and 
contains new machinery, the whole of which is driven 
by belts from counter-shafting below the mill floor. All 
the refuse from the saws and machines falls below at 
certain places, and is taken away by an exhauster to the 
boiler-house, through a straight pipe, about lin. in 
diameter. It is driven by a compound vertical condens- 
ing engine. 

A very large stock of timber is kept here in various 
stages of conversion, stacks of oak and ash now being 
worked up which were cut into planks in 1885. From the 
plan, lig. 2, it will be seen that these shops include turning 
and fitting shops, in which all iron work for thrashing 
machines with drums from 2ft. to 5ft. 6in. in length is 
taken from the foundry and smiths and fitted up. The 
thrashing machines and straw elevators require a lot of 
space for their erection and painting, and large numbers of 
the machines are made in these works. Although Messrs. 
Ruston, Proctor, and Co. have decided not to enter the 
competitive trials of the Royal Agricultural Society next 
year, they have great belief in the qualities of their 
crankless machine, in which the shakers and riddles are 
driven by excentrics on the outside of the machine ; and 
we learn that they have been doing well with them 
abroad. 

In the latter part of last year the Santiago National 
Society of Agriculture carried out some trials of thrashing 
machines, and in the report of the judges—dated Decem- 
ber, 1889—very great stress is laid on the strength of the 
English machines as compared with the American 
machines, and upon the use of excentrics by Messrs. 
Ruston and Co. outside the machine, instead of a crank 
or cranks inside. ‘The machine was exhibited by Messrs. 
Matthews, Richard, and Co., and the judges awarded 
Messrs. Ruston, Proctor, and Co. the first prize for solid 
construction, for the arrangement for working the 
shakers, and for good work. 

We have said but little, after a long ramble through 
large works employing altogether about 1600 hands, but we 
hope to deal more particularly with some of the products 
of the works at a future time. 








THE BRADFORD WATER-SUPPLY SCHEME. 
(Concluded from page 68.) 


Mr. C. Gorr, M. Inst. C.E., was examined by Mr. 
Balfour Browne in support of the Bill. With regard to the 
claim that the Corporation should be bound to clean out the 
reservoir, the words “clean out” he thought conveyed an 
entirely erroneous impression, viz., that there was something 
offensive to be dealt with. That, however, was not true, as 
nothing that was foul came down the stream—nothing but 
simple sand. In his opinion, to “ cleanout”? merely meant 
that the Corporation should maintain the reservoir in a 
proper condition, and that the capacity should remain at the 
obligatory quantity of 1,510,000,000 gallons. 

Dr. Meymott Tidy, Dr. Odling, and Professor Symons, 
having given high testimony respecting the excellent quality 
of the water in question for both trade and domestic purposes, 
Mr. Metcalf, a mill-owner on the Nidd, near Pateley Bridge 
stated that after considering the present scheme for making 
the reservoirs, he had come to the conclusion that in the long 
run those reservoirs would be an advantage during dry seasons. 

Mr. Henry Hill, M. Inst. C.E., engineer to the Manchester 
Corporation Waterworks, said he had examined the proposed 
scheme, and he thought the construction of a reservoir would 
be of great benefit to the stream. He did not know of any 
case of a reservoir being cleaned out in his experience of forty 

years. It was not necessary to clean out the sediment in the 

ttom of a reservoir, but it might be necessary to excavate 
in order to keep up the capacity of the reservoir, and for that 
purpose the water would be drawn down 10ft. or 15ft. But to 
some extenta residuum lodge would obviate the drawing down 
of the main reservoir. The Board of Management would be 
able to govern the flow of the compensation water as they 
wished. He believed the silting of the Ouse at Naburn Lock 
was caused by the weir which had been placed there, the 
effect of the weir being to make the river for sixteen miles 
above a pool of water resembling a reservoir. 

Mr. W. H. Wheeler, M. Inst. C.E., having been briefly 
examined, stated that he believed the navigation of the Ouse 
would be benefitted by the scheme. 

Mr. T. Hawksley, C.E., in reply to Mr. Balfour Browne, 
said he had constructed 150 waterworks, and was thoroughly 
familiar with the district now under consideration. He 
knew that the water in the streams ran down very low in the 
summer, but he did not believe they ever became offensive. 
The construction of a large reservoir would, from a sanitary 
point of view, be of great benefit by regulating the flow; and 
while he considered that Knaresborough would be greatly 
benefitted by this scheme, he was satisfied that no damage 
would be done to the navigation of the Ouse. Treating the 
contention as to cleansing out the reservoirs as only a 
humorous one, Mr. Hawksley explained that the lower 
valley of the Nidd was very liable to flood, and that diminished 
the value of the summer freshets as a scour for the Ouse. 
Therefore there was nothing in the contention of the York 
Corporation, that the proposed works would interfere with 
the scouring properties of the Nidd. 

In cross-examination, Mr. Thos. Hawksley said he should 
hardly call the part of the river below Naburn Lock the weak 
PM in the Humber and Ouse Navigation up to York; but 
the proposed reservoir would have no sence, Oh effect below 
that lock. The scour depended very much on distance. If 
there were no mills upon a river, it would be better to have a 
continuous flow down. 

In re-examination, the witness expressed the opinion that 
the compensation to be provided was not only ample for the 
amount to be taken, but rather too large, because it would 
put more water in than was due to the water derived from the 
appropriated areas. As to the silting up at Naburn lock, 
Mr. Hawksley observed that if the Corporation of York did 
not know how to get rid of it, he would be very happy to 
show them. 

This evidence completing the case for the Bill, 

Mr. Cripps, Q.C., addressed the Committee on behalf of 
the Corporation of York, who, he stated, were interested in 
three points—viz., the navigation of the Ouse, representation 
on the Board, and the cleansing of the reservoir. On the 
first point, they claimed to have thirty-two votes—twice the 
number given to the Water Corporation. With respect to 





the second question, he explained that the Ouse navigation 
extended for a distance of fifty miles, and the Corporation 
were the trustees of that navigation, which was of great 
importance to them, inasmuch as something like 500 tons of 
goods a day were carried up the river to York. Large dues 
were derived from the navigation, and with regard to all 
rates, whether on the water or the railway, charged by the 
Corporation, they considered this navigation a matter of 
vital importance. About 2000 vessels a year used the 
navigation, and Naburn Lock had been enlarged consider- 
ably to admit vessels of 400 tons. There had been a tidal 
lock at Naburn for 150 years, and they maintained that York 
should be protected on the basis of its having a lock and 
weir at Naburn. If this scheme was sanctioned as it stood, 
the city of York would be injured in this way: The city 
depended upon the maintenance of its navigation; but by 
the scouring of the upland fresh water the silt was brought 
along by the tide, and to keep the navigation open they had 
to depend partly upon dredging and partly on the scour. 
The question was not so much one of quantity of water as of 
velocity. By this scheme they would lose, in scouring 
capacity, 12 per cent., which was a very large loss, and they 
would also lose in regard to both summer and winter floods. 
At the present time the effect of the winter floods would 
serve nearly, if not quite, to clear away the accumulations of 
the summer, while in the summer the freshets were very 
useful in keeping open the navigation. The water must 
come down at a certain rate, and the scouring power they 
obtained in the summer would almost be entirely dependent 
upon the summer floods; but this scheme would take away 
the bulk of the summer floods and leave a more even flow, 
which would not keep them in scouring. The learned 
counsel also argued that cleansing the reservoir was 
absolutely necessary ; and Mr. Maguire, Town Clerk of York, 
having given evidence as to traffic and dues on the Ouse, 

Mr. G. F. Deacon, M. Inst. C.E., was examined by Mr. 
Cripps. He stated that he had been water engineer to the 
Corporation of Liverpool for nineteen years, and had carried 
out the Vyrnwy Waterworks for that city. Having examined 
this project, he found that the abstraction of water from the 
Ouse navigation would be about 8 per cent., but the actual 
abstraction of flushing energy would amount to 12 per cent. 
The energy of the flow to remove detritus depended on the 
velocity, and both the summer freshets and the winter floods 
were necessary to maintain the present régime of the naviga- 
tion; but the flow from the proposed compensation water 
would have no scouring properties whatever. The Corporation 
of York had dredgers, but they could not be used below 
Naburn Lock. 

In cross-examination by Mr. Littler, Mr. Deacon said he 
thought the opposition could be met by such works as a weir 
at a point below Naburn, and the Corporation had suggested 
some such works to the promoters to meet their objections. 
During neap tides in the lowest condition of the Ouse vessels 
having a draught of 6ft. could not get up. Finally, he thought 
the Corporation had been wise in putting in the weir because 
it deepened the navigation, notwithstanding that it 
diminished the scour, because the scour was comparatively 
unimportant above Naburn Lock. , 

Mr. H. J. Marten, C.E., engineer to the Severn Commis- 
sioners, generally supported Mr. Deacon’s evidence, and some 
further evidence closed this opposition. 

Mr. Kershaw next presented the case of Knaresborough, 
which went to show that this scheme would injure that 
town, both in regard to the quality and quantity of its water 
supply. 

During the further proceedings several witnesses gave 
strong evidence as to the necessity for a continuous flow, and 
not an intermittent flow such as the Bill proposed; amongst 
these being Mr. Paterson, C.E., who expressed the conviction 
that this scheme would work serious sanitary harm, and 
urged that the importance of a continuous flow of water in 
such cases as this had been more and more recognised in 
recent years. This branch of the question having been 
discussed at some length by the several counsel and the 
Committee, ; 

The Chairman announced that the Committee were practi- 
cally agreed that there ought to be a minimum continuous 
supply secured, and they thought the average dry weather 
supply ought not to be reduced. ; ; 

Mr. Stephens observed that, after this declaration, he 
thought there should be no difficulty in framing clauses to 
carry it into effect; and the Committee, having then con- 
ferred for a time with closed doors, , 

The Chairman stated thet they had come to the conclusion 
that a flow of five million gallons a-day would be a sufficient 
and yet not excessive supply. He further explained that they 
would require certain new arrangements with respect to the 
representation of York and Knaresborough on the Board of 
Management, and it being understood that new clauses should 
subsequently be arranged to give effect to the views of the 
Committee, the preamble of the Bill was approved. The 
Bill had previously been passed by a Committee of the House 
of Lords. 








LEGAL INTELLIGENCE. 


CHANCERY DIVISION. 
(Before Mr. Justice CHITTY.) 
28rd July, 1890. 
TWEEDALE 7 ASHWORTH BROTHERS. 


THIS was an action brought by the plaintiff, a manager in the 
employ of Messrs. Howard and Bullough, machine makers, of 
Accrington, against Messrs. G. and E. Ashworth, machine makers, 
of Collyhurst, Manchester, in respect of alleged infringements by 
the defendants of a patent granted to the plaintiff for the inven- 
tion of improvements in flats and in fasteners for securing the card 
clothing thereon and thereto. The action was tried on viva voce 
evidence, and the trial occupied four days. 

Mr. Justick CHITTY now delivered a considered judgment, in 
which he said that it was admitted that the plaintiff's specification 
was clear and intelligible, and it was unquestionable that his inven- 
tion was a very meritorious one. The defendants, however, had 
no intention to infringe, and he held that they had not infringed, 
the plaintiff’s patent. He therefore dismissed the action ; but as 
the validity of the plaintiff’s patent had undoubtedly been put in 
issue by the defendants, but nevertheless been maintained by the 
plaintiff, he, at the request of the plaintiff, with a view to his 
future protection, certified under section 31 of the Patents Act, 
1883, that the validity of the patent had come in question. 

Mr. Rigby, Q.C., Mr. Romer, Q.C., Sir Arthur Watson, QC., 
Mr. Goodeve, and Mr. Bousfield appeared for the plaintiff ; and 
the Attorney-General—Sir Richard Webster, Q.C.—Mr. Aston, 
Q.C., Mr. Moulton, Q.C., and Mr, J, C. Graham appeared for the 
defendants, 
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PUBLISHER'S NOTICE, 


FORTH BRIDGE. 
* Rolled copies (suitable for framing) of the Four-page Engraving 
*e "7 completed BRIDGE, issued with our peal Number of 
ecember 18th last, can be had, price 1s., post free. 
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TO OORRESPONDENTS, 
Registered Telegraphic Address, «ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Tak ENGINEER, or containi . 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Sarety VaLveE.— Your questign, “ /s steam under any circumstances visible?” 
can perhaps be answered by saying that in cases where glass tubes have been 
attached, for instance, to steam engine cylinders, the steam is visible during 
part of the atroke, apparently when under conditions hich most favour the 
presence of suapended water, but that it generally becomes invisible when 
erpansion commences, 

APPRENTICE. —The phrase you quote means the power of the engine as shown 
by an indicator diagram taken when the engine was being tested by means 
of a friction brake dynamometer, The second part of your question is not 
clear. If you mean taking diagrans and calculating the power therefrom, 
wou can learn this from one of two or three books published on the subject. 
There is no electrical book in the form you mention. Send your address, 


Forty Years’ Locomoiive Burtpinc ror A Great Frencu Roap.— 

Keferving to the article on this subject in our impression for the 20th June, 
a correspondent sends the following corrections:—(1) The boiler pres: 
Jor Stephensons, Buddicoms, and Cramptons, pages 491 and 492, 
le: Working pressure, 118th. (given aa 300) and 80lL. (given as 230). 
(2) Average mileage of existing Crampton engines up to beginning of 1889: 
700,000 imiles each, 
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practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Adverti ts in “ordinary” and “ special" positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 

per are to be addressed to the Publisher, Mr. Sydney White; all other 
tiers to be addressed to the Editor of Tak ENGINKER. 








MEETINGS NEXT WEEE. 


GeroLocists’ ASsocIATION.—August 4th to August 9th, long excursion to 
the Mendip Hills. 

LiveRPooL ENGINEERING SocieTy.—Monday, August 4th, visit to the 
Edinburgh Electrical Exhibition. A visit will be arranged to the Forth 
Bridge, and an inspection will also be made, at the invitation of the 
engineer, of the Edinburgh cable tramways. 

Nortu-East Coast Institution OF ENGINEERS AND SHIPBUILDERS.— 
Saturday, August 9th, summer excursion for members and their friends, 
ladies included, to the Edinburgh Exhibition. A special train will leave 
Sunderland, Newcastle, and other places very early. 
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SIR THOMAS SYMONDS AND OUR NAVY. 


WE give elsewhere a letter written by Admiral of the 
Fleet Sir Thomas Symonds, to Lord Salisbury. As most 
of our readers will be prepared to hear, Sir Thomas urges 
on the Prime Minister the weakness of our fleet, and its 
entire incapability of performing the duties which would 
fall on it in time of war, namely, the blockading of ports, 
the protection of our commerce, and the supply of coal 
to fleets and coaling stations, duties out of all proportion 
to those arising in war in former times, when our com- 
merce was about one-twentieth part of its present 
dimensions, and when sailing vessels only were em- 
ployed. In those days interruption of commerce meant 
commercial ruin. Now it means absolute starvation, if 
complete even for a few successive weeks. 

This Sir Thomas puts forward strongly, and his name 
naturally carries great weight, as we are glad to bear in 
mind, on this question; and, although we are unable to 
follow him in some matters of detail, we would on no 
account endeavour to weaken the force of his appeal. 
On the other hand, we trust that it will be apparent that, 
if those who disagree with him on some points yet fully 
support him as to his main contention, his position must 
indeed be a strong one. In fact, it is the very importance 
of the subject that makes us anxious to put the matter 
on moderate and unanswerable ground, because we feel 
the danger of any slip, even in detail, being discovered 
by an opponent and exhibited as a sample of the rest, 
by which means confidence in the whole statement may 
be undermined. On this account we are anxious to admit 
and discount any weak point before it is thus mischiev- 
ously used, while at the same time we insist that the 
general position is unaffected by it. To prevent any 
objections we thus make carrying more weight than they 
deserve, we are anxious to mention and dispose of them 
at once. Speaking generally, then, we think that Sir 
Thomas is not accurate in his classification of obsolete 
ships. He is apt to give foreign ships credit for being 
up to date, and to strike our own off in a sweeping way ; 
for example, the Inflexible and Dreadnought, two of his 
obsolete ships, would be more than a match for any 
French ship afloat with a few exceptions. In speed and 
quick fire power, we admit that they are behind hand, 
but the Amiral Duperré herself has only 0 02 knot more 
speed than the Dreadnought, and 0°42 more than the 
Inflexible, and neither she nor the Amiral Baudin have 
quick fire. Draw a line striking these out as obsolete, 
and France would have very little left. We have on a 
previous occasion noticed that Sir T. Symonds lays such 
stress on the fact of a gun being a breech-loader, that he 
has classed all the foreign vessels with old type breech- 
loaders as good, while he has treated our vessels with 
newer, more powerful, and as quick-firing muzzle-loaders 
as obsolete. This, however, is not the line here taken, 
because in his fourteen ‘modern complete vessels” he 
includes the Ajax and Agamemnon, which are of the 
Inflexible class, and with muzzle-loading guns of less 
power than those of the Inflexible. On the whole, we 
think the Inflexible was omitted by an oversight, and, 
if so, we are anxious to forestall the pleading of a mistake 
which must attract attention. When the first Lord 
recently in the House said that the services of Captain 
Kane, of Samoa reputation, had been recognised in his 
appointment to the Inflexible, he added, *‘one of the 
largest vessels in the British Navy,” obviously meaning 
an important one. Had he substituted the words “an 
obsolete ship,”~it would have sounded very differently. 
We do not, however, wish to be vexatious ; the objection 
does not by any means rest on one or two vessels only. 
The Temeraire, the Superb, and Nelson could only be 
struck out by some line which would dispose of several 
of the French ships, even of the barbette class; and 
though he does not classify the French ships, no one, 
we think, would suppose from the wording of Sir Thomas’ 
letter that when he notes how few of our own ships are 
up to date, that he draws a line which makes a very poor 
thing of the French Navy, if applied to it. 

The next point is speed. The expression “sea speed” 
is, we think, misleading unless explained. The Blake and 
Blenheim have, we are told, 17°5 knots “ sea speed,” while 
“the City of Paris, lightly armed, goes 20 knots.’ Remem- 
bering that Lord Salisbury is not a specialist, let us suppose 
we turn to the list of French cruisers in Brassey’s Annual, 
in order to compare their speed with ours. He observes 
two, the Suchet and Davout, whose speed 1s 20 knots. 
Both, we may observe, are building, but still he is shocked 
at the appearance of 2} knots superior speed. Unless care- 
ful, or very familiar with our ships, could he possibly know 
that the Blake and Blenheim, judged by the same stan- 
dard, and the former launched in 1889, have 22 knots 
speed ?—Sir Thomas having deducted 44 knots to turn 
their rated speed into “sea speed.” This again, how- 
ever, we do not wish to dwell on, further than to point 
out that it affects every critical comparison of English 
and French ships. 

In truth, however, we wish to avoid becoming drawn 
into a critical comparison of the relative power of ships, 
or even of fleets; for the question is a much broader one, 
and our desire is to endorse the general position taken by 
Sir Thomas Symonds, and, as far as we can, to support him 
in the most necessary and important work he has done 





and is still doing in pressing for increased strength in our 
Navy, and increased protection to ‘“ England;” for it is 
England herself rather than ‘ English commerce ” which 
is concerned. Half-a-dozen ships on one side or the 
other would not affect the question. England depends 
for her existence, her actual supply of food, on her trading 
ships. Stop them and she must be starved, as surely as 
an invested fortress. Sir Thomas Symonds points out 
that in the great French war it was only our commerce, 
not our actual food, that was at stake; and yet Britain 
then had 206 battleships to 180 possessed by the rest of 
Europe, of which France had 60. Now we have 5U1, 
while France has 357; Russia, 227—together, 584; while 
France and Italy have together, 579; France and Germany, 
556. As to armour-clads, England has 77; France, 48; 
Russia, 45 of some kind; and Germany, 40. These 
actual numbers show England by no means equal to a 
combination of France and one other. But, even suppos- 
ing it is urged that useless small vessels have been included 
in the lists of the foreign Powers, and that in tonnage 
England stands far better than is here represented; 
suppose it were even conceded that she is equal or supe- 
rior to any two others, is there any guarantee in this fact 
that we might not be starved? To attack commerce dis- 
tributed over the world is far easier than to defend it. 
Are we to risk so great a danger without any guarantee ? 
If we were starved into an ignominious, ruinous peace, it 
would be very little consolation to have it proved to us 
that our fleet, reckoned up in the proper and most scien- 
tific way, was more than as strong as any two Powers, 
which was all that we had aimed at. Why do we aim at 
any such arbitrary standard which has no particular mean- 
ing in it, unless we suppose the whole fleets of both 
belligerent sides to be drawn up complete and then and 
there to fight it out; a proceeding which would no doubt 
simplify the question for England, but would be the last 
thing to be desired by her enemies. It may be asked, 
then, what standard can be taken? ‘To this we should 
reply, that this must entirely depend on the task to be 
performed. Lord Charles Beresford gave us clearly to 
understand that not very long since—in fact, during the 
time of the present Government—there was no settled 
plan as to what should be done if war broke out. This 
state of things is intolerable—it is madness. We gathered 
from Lord Charles that some advance on this had taken 
place, but we have sore misgivings as to its extent. If 
any plan worthy of the name had been drawn up, should 
we have our naval authorities taking the credit of liberal 
provision on the basis of our being equal or superior in 
strength to any two Powers? On the other hand, should 
we not be told that careful plans had been arranged, and 
preparations made for carrying them into effect? The 
very shape taken by the proposed additions to our Navy 
would probably indicate that some definite plan existed, 
and that some element in it was being completed, 
though probably the plan itself would be kept secret. 

Last year a large sum was voted to increase the 
efficiency of our Navy, and voted with enthusiasm. 
Have we not a right to ask for something more definite 
than the bare fact that we should do well to have so 
many more battleships, based, observe, simply on the 
number possessed by other people, and on this idea, 
that we feel lies at the bottom of the popular mind, that 
the fleets will, after all, parade solid and complete and 
fight it out. Once let the work falling on our fleet be 
shown to be totally different from what falls on that of 
our enemy’s, all simple direct comparison is at an end. 

We think the country might fairly ask for assurance 
that a definite plan of operations to be carried out on 
the declaration of war has been drawn up and the means 
provided for it. Further, we think a committee of 
specially qualified men, in whom the country has 
confidence, ought to be appointed to investigate the 
plan and declare that they individually are satisfied. 
Such men could be found; we could name them our- 
selves; men who, from one or another point of view, 
have made this their study—naval men, and also high 
authorities as to the running of lines of merchant vessels ; 
for it is our supplies that we are most concerned with. 
We do not know if this would meet Sir Thomas Symonds’ 
views; but of one thing we are sure, should the question 
be pressed, should the scheme of operations be drawn up 
and submitted to a qualified committee, the nation would 
not rest satisfied so long as the committee shrank from 
individually taking the responsibility of endorsing the 
scheme, and the individuals would shrink from setting 
their names to any but a really satisfactory plan of 
operations. Before we arrive at that, we think more 
money may be called for than many would expect; but 
we should have taken the bull by the horns and have 
something definite to go upon. If Sir Thomas Symonds 
brings this about, we think he may well take credit to 
himself for having benefitted England. 


THE COMING CENSUS AND TECHNICAL STATISTICS. 


Tue three Bills by which the census of 1891 for the 
United Kingdom is to be authorised contain no very 
marked departure from the plan carried out in 1881. 
In England and Wales the fact is to be noted whether 
any person speaks Welsh only, or both Welsh and Eng- 
lish; and the occupier of less than five rooms is to state 
the number occupied. In respect to the term “ pro- 
fession or occupation,” there is to be a distinction as to 
whether the individual is employed, or an employer, or 
neither, or whether “living on his means.”’ These are 
the only novelties to be imported into the forthcoming 
“numbering of the people,” except that in Scotland there 
is to be information as to the prevalence of the Gaelic 
tongue, and in Ireland the constabulary may be em- 
ployed in obtaining further particulars. The Com- 
mittee appointed by the Treasury to inquire into certain 
questions connected with the census made an im- 
portant proposal, which awaits further consideration, and 
can be dealt with in a subsequent session. It is that the 
number of the population, and its distribution as regards 
age and sex, should be ascertained midway between the 
decennial periods at which a full census is taken, 
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Coupled with this was a recommendation that, if the 
enumeration were taken more frequently than hitherto, a 
small permanent census branch of the department of the 
Registrar-General should be established in England, if 
not also in Scotland and Ireland. Mr. Ritchie, in the 
House of Commons, called attention to the fact that, with 
regard to the quinquennial census, the departmental Com- 
mittee were not unanimous. Out of the seven members 
of the Committee there was, however, only one dissentient, 
namely, Sir Reginald Welby, who signed the main report 
subject to certain remarks which he appended in a 
separate form. The proposal for a quinquennial census 
is founded mainly on the argument, that upon the correct 
determination of death-rates depends, to a considerable 
extent, sanitary administration and sanitary legislation, 
and that it is not possible to gauge these rates with 
reasonable accuracy if numbers are only ascertained by 
direct inquisition once in ten years. It was also pointed 
out by the witnesses who appeared before the Committee 
that questions of local organisation are continually arising 
which require to be settled by reference, either wholly or 
in part, to the number of the population existing ina 
particular area; whereas the data under the present 
system are insuflicient for trustworthy guidance in their 
determination. The Committee were strongly impressed 
with these views, especially as it was shown that in 
certain cases the estimated population was found to differ 
widely from the results afterwards ascertained by means 
of the census. Attempts to rectify the estimates by 
reference to the number of inhabited houses, the returns 
of school attendance, or the vaccination returns, are said 
to have failed. To meet the necessity which thus 
appears to have arisen, the Committee recommended a 
restricted census, to be effected five years after each of 
the full decennial enumerations. 

For this limited intermediate census the Committee 
contemplated an outlay of about £140,000 in respect to 
the United Kingdom, as compared with £173,000 for 
the full census. But although the expected saving is 
£33,000, the actual outlay is more than would appear by 
the foregoing figures. There are incidental charges to 
be added, amounting to £12,000, beyond which there is 
an extra expense, amounting to about 15 per cent., due 
to the increase of population. It is thought that the 
expenses of the census, whether decennial or quin- 
quennial, may be lessened by reducing the number of 
enumerating districts. But whatever economy may be 
practised, it would seem that the difference in the cost 
of the restricted census, as compared with the full one, 
is still to be estimated at about £33,000. This, when 
compared with a sum approaching £200,000, appears an 
insignificant saving, suggestive at once of the idea that 
if we are to have a quinquennial census at all, it may 
as well be made in the complete form. Sir R. Welby 
doubts whether the reduced cost consequent on a 
restricted census will effect such a saving as the 
Committee expect. His proposal takes this form:— 
“Might it not suffice if the Government were em- 
powered to direct, by Order in Council, an inter- 
mediate census of any town or district, in which 
it is established to their satisfaction that emigration 
or immigration is disturbing markedly the normal 
progress of the population.” Sir R. Welby also favoured 
an idea thrown out by Mr. Giffen, that for the purpose of 
the intermediate census there might be a mere count of 
the population, distinguishing the sexes but specifying 
nothing more, power being taken by Order in Council to 
have a fuller census of any. particular large town or 
county “that might desire it, and might be willing to 
pay for it.” We confess to little hope of such a proposal 
bearing much fruit. Sir R. Welby’s method has a more 
practical aspect, while obviating the disadvantage of 
incurring a large expenditure for information of which 
only a portion would really be serviceable. The true 
alternative seems to consist in either having a complete 
census every five years—of which we have examples in 
other countries—or else taking an intermediate census of 
localities where the population is known to be undergoing 
rapid changes in respect to numbers. 

A more entertaining part of the question is that which 
refers to the industrial statistics. We have already 
mentioned that the ensuing census, in accordance with 
the recommendation of the Committee, is designed to 
distinguish the employed from the employers with more 
precision than has hitherto been the case, while the in- 
dependent class are to stand apart. But the Committee 
are not prepared to make any definite recommendation 
as to a re-arrangement of occupations, the discrimination 
of different classes of workers in the same industry, the 
separation of artisans from labourers, or the distinction 
of makers from dealers. In this respect the Committee 
have fallen far behind the ardent desires of certain wit- 
nesses who appeared before them, especially Professor 
Marshall, of Cambridge. This eminent political econo- 
mist was examined at great length, and spoke with much 
emphasis. He was simply ashamed of the industrial 
statistics presented in the census returns of this coun- 
try. They were meagre and incomprehensible. The 
occupation census was “ a series of conundrums,” the key 
of which might be, to a certain extent, “in that dictionary 
which the department is said to have.” That dictionary, 
Professor Marshall declared, was ‘indispensable to every 
person who wanted tosolve these conundrums.” Worse 
than all, so much of the industrial census was “ obviously 
inaccurate” that, so far as these statistics went, the 
inquirer must simply “ guess,” for he could not rely on 
what the Government publishes. Bricklayers’ labourers 
are entered as bricklayers, while cabinet-makers, “a very 
fine class of men, who would as soon dream of touching a 
needle as they would of flying,’ are classed with 
upholsterers. Ironfounders, a very important body of men, 
are so completely ignored in the census, that they have 
endeavoured, at considerable expense, to carry out a 
census of their own. Things are managed better in Ger- 


many, where the census “dictionary” is made public, 
and contains an alphabetical list of 6900 different denomi- 
nations, with the class and sub-class to which each is to 





be assigned; “and secondly,” continued Professor 
Marshall, “there is a systematic list with each class, 
divided into subordinate classes, and in each division 2 
The Chairman, Mr. Leonard Courtney, here interrupted 
the witness, as if alarmed at the catalogue that was being 
unrolled before him. Professor Marshall is an admirer of 
the German census, but the householder’s schedule 
employed for the purpose is so elaborate that he says he 
would * hardly venture to propose, at all events for this 
generation, that England should attain to such a pitch of 
civilisation.” The British householder of the present day 
may perhaps be thankful that he is exempt from the 
German schedule. What the next generation may have 
to endure is more than we care.to anticipate. 

That a certain amount of interest would attach to an 
elaborate array of industrial statistics, obtained through 
the medium of the census, we do not deny. But the cost 
would be tremendous. Professor Marshall has no trouble 
on that score, even though we trebled our outlay. The 
American Government are content to spend from 
£1,000,000 to £1,500,000 on their census, and why should 
we be afraid to spend in a like proportion? We are a 
great nation, and ought to take the lead. Still, we may 
be allowed to ask, Would the game be worth the candle ? 
“Tam very revolutionary with regard to cost,” says the 
learned Professor. Some expressions make it appear that 
this “ revolution” is desired chiefly in the interest of the 
trade unions, who will thereby be able to discover how 
many there are in their several trades, and consequently 
how many individuals are non-unionists. Thus we find 
Professor Marshall stating in his evidence, ‘I may say 
that I have talked to many trade unionists, and they have 
deplored the fact that they can only give the very loosest 
guess as to what proportion of the people engaged in their 
trade are enrolled in the industry.” A report issued by the 
ironfounders’ union was produced by Professor Marshall 
before the Committee, and contained this statement :— 
“ The organising of our trade for the benefit of all who 
are engaged in it, has ever been felt a necessity. To 
prove this need, and by way of ascertaining the relative 
numbers of society and non-society men working at 
moulding, recourse has frequently been made to the 
census and other returns.” But it is complained that the 
requisite particulars are not to be so obtained. The 
question presents itself whether the nation should be at 
the expense of providing the information thus required, 
and Professor Marshall thinks it “ the very first duty of 
an industrial department to give that information.” The 
Committee, it seems, were not quite prepared to endorse 
that view, but they have remitted the question for the 
further consideration of that “revolutionary” depart- 
ment—Her Majesty’s Treasury. We will allow that 
industrial statistics afford a tempting sphere of study. It 
would be interesting to know how many razor grinders 
there are in the community; yet it is possible to pay 
too dear for this kind of knowledge, and the ques- 
tion of cost weighs heavily with the Committee. One 
thing, certainly, is to be recognised, and it is this—that 
the industrial statistics furnished by the census should 
be correct so far as they go. At present their possession 
of this quality seems doubtful. Another point to be 
mentioned is the necessity of having competent 
enumerators. Professor Marshall wants to have the 
whole army of 30,000 or 40,000 well “drilled” before 
proceeding to their duties. Again we shudder at the 
cost. But we fear that at present the enumerator is a 
weak link in the chain. Speaking of those who were 
employed in that capacity in the census of 1881, Dr. Ogle 
says they were, on the whole, “rather a poor lot.” It 
strikes a chill into our aspirations when we find the 
Committee following this up by the remark: “ We regret 
that we see no radical remedy for this condition of 
things.” 








NORTHERN SHIPBUILDING, 


Tue claim of the Northern shipbuilders for a substantial 
reduction in the rate of wages of the workmen is one 
of the signs that the falling off in the activity in the trade at 
the north-eastern ports has commenced in earnest. Official 
statistics show that, at the end of the last quarter, there were 
some thirty-five fewer vessels in course of construction than 
there were at the same time last year. Andif the contrast be 
taken with the period when there was the most tonnage 
building, the falling off is still more apparent. It is quite 
evident that the rapidity of construction of vessels is now 
such that, when all the building yards are employed, the out- 
put is beyond the needs of the shipping trade generally, 
though these needs are growing with the growth of the over- 
sea trades, and especially with the development of the 
passenger traffic between nation and nation. Although the 
north-eastern ports are now building a greater variety of 
vessels than they used to, yet there is still not the same 
variety of work that there is in the Clyde. Comparatively 
few of the larger class of passenger ships for the great lines, 
for instance, are built at the north-eastern ports; and, on the 
other hand, yacht-building is almost unknown there. Too 
many of the builders depend almost exclusively on the con- 
struction of cargo-carrying steamers; and, when the freight- 
market falls, there is very speedily felt at the north-eastern 
shipbuilding ports the reflection of that declension in the 
earnings of the steamships. This is the case at the present 
time; though it must be added that one or two firms have 
fair orders for Governmental work that will keep them 
employed for a little time. It is tolerably evident that there 
will be no immediate and full recovery in the industry, though 
it is quite probable that the lower range of prices for steel 
plates and other materials, and the reduced wages, may bring 
in a few orders that have been held back whilst there was the 
probability of a decrease in the cost of vessels. There is still 
a considerable amount of work in the hands of the builders, 
though it is an amount that is decreasing, because the orders 
that are received are not so numerous as those that are being 
turned off the stocks. It remains to be seen whether the 
autumn will give such a return to the owners of shipping 
property that there will be a renewal of orders for additional 
vessels. At the present time the range of freights outwards 
from the coal ports are wretched beyond any precedent; and 
this does not promise well for the autumnal results. But the 
homeward rates are still improving, and it is to be hoped that 
there will be given out orders at the Jower cost that will con- 








tinue, in a modified degree, the activity that has been of late 
known in the shipbuilding and marine engineering industries 
at the north-eastern ports. 


REMARKABLE MARINE ENGINEERING FEAT, 


Few things are better calculated to show the almost incom. 
prehensible difierence between the older methods of maring 
engine practice and that of to-day than the rapidity with 
which engines and boilers of many hundreds of horse-power 
are now taken on board, put together, fixed, and got undey 
steam. The s.s. Rangatira, the largest vessel ever built in 
the Hartlepools, had her engines steamed for several hours 
on Wednesday, the 23rd ult., on board the ship under the 
shear legs at the Central Engine Works. She was then 
taken back to Messrs. William Gray and Co.’s shipyard to 
receive her finishing touches, and the s.s. Halifax City took 
her place under the shears to receive her engines. his is g 
steel vessel built by Messrs. Edward Withy and Co., for Mr, 
C. Furness, and is of the following dimensions: Length 
312ft.; breadth, 38ft. Gin.; depth, 22ft. She is built to the 
highest class at Lloyd’s, and is of the raised quarter-deck 
type, with long bridge and topgallant forcastle. She has 
four steam winches, two donkey boilers, steam steering gear, 
and steam windlass with stockless anchors hauling into 
hawse pipes, and other modern appliances. Her engines 
were built at the Central Marine Engine Works, and haye 
cylinders 22in., 33in., and 60in. diameter by 39in. stroke, 
These engines are supplied with steam from two large stee] 
boilers, about 14ft. diameter, working at a pressure of 160 lb, 
per square inch. The engines, boilers, shafting, and propeller 
were all fitted on board, all pipes connected, engine-room 
floors, ladders, and gratings fitted, within three days of the 
time she was put under the shears, the engines being steamed 
at the shears for several hours on Saturday morning, and the 
vessel returned to Messrs. Withy’s shipyard at 10 a.m. Her 
place was then immediately taken under the shears by the 
s.s. Manchester, a vessel built by Messrs. W. Gray and Co,, 
to the order of Messrs. Evan, Thomas, Radcliffe, and Co., of 
Cardiff, which machinery will be similarly quickly shipped, 
These facts show what may be done wherever there are the 
facilities. It shows the value of adequate lifting and other 
appliances, and it is a matter of interest to shipowners and 
shipbuilders that at the port of the Hartlepools there are such 
excellent facilities for the rapid shipment and completion of 
machinery. The contrast between the three days which is 
now occupied for fitting on board and steaming the ma- 
chinery of a large vessel by the use of hydraulic shear legs and 
other appliances, with the several weeks that used to be 
occupied by older methods, is as astonishing as it is explana. 
tory of the success of the marine engineering of the port. 


LONDON WATER SUPPLY. 


Ir is remarkable how glibly the smallest amount of know- 
ledge enables some men to talk about the purity or otherwise 
of any particular water supply. On Tuesday last, in the 
House of Commons, Mr. Tatton Egerton asked the President 
of the Local Government Board “ whether his attention had 
been called to the quality of the water supplied by the Grand 
Junction Water Company, which contained on July 24th 
33 per cent. more organic ammonia than the sample taken on 
July 23rd, 1889, and nearly double the amount of that con- 
tained in the Chelsea Water Company’s water—namely, 16:4, 
as against 9:2, per 100,000; also the solids, on heating, 
showed a marked blackening, and the colour was of a marked 
yellow colour; whether this all indicated bad filtration; and 
what penalty attached to supplying water of such an inferior 
character.” Mr. Ritchie said that his attention had not 
been called to the subject before the question appeared. 
He would make inquiries. Mr. Tatton Egerton “ hoped that 
searching inquiry would be made without delay. The water 
was nothing else than diluted sewage.” After this last 
sweeping remark, it may be surprising to some readers 
to learn that the 33 per cent. more ammonia than in 
the same month of the previous year simply means 
that about one and a-half of one-tenth of one part in 
100,000 parts has been increased to two-tenths of one part in 
100,000 parts. The July returns are, moreover, not yet 
made, so these figures must be in Mr. Egerton’s imagi- 
nation. Atthe time Mr. Egerton was making his denun- 
ciation of the Grand Junction water, Mr. W. P. Birch, in 
giving evidence at the Guildhall before the Committee on 
London Water Supply, was saying: ‘‘ The water supplied to 
Glasgow was free from human pollution, and yet zymotic 
diseases were more prevalent in Glasgow than in London; 
and judging by results, the water supplied to London was 
purer than that supplied to Glasgow.” 


THE M’KINLEY TARIFF BILL. 


Tue Mayor of Sheffield has addressed a circular letter to 
the mayors of other large commercial centres in England 
with reference to the new American tariff measure, intro- 
duced by Mr. M’Kinley. He reminds them that the Tarifi 
Bill does not merely affect Sheffield cutlery, but that it is 
aimed at nearly every English industry. The textile fabrics 
of Bradford, the lace productions of Nottingham, the fire- 
arms of Birmingham, the tin-plates of South Wales—in fact, 
almost every class of goods which can be made in England 
are struck at, some to the extreme limit of prohibition. 
The mayor lays stress on the fact that this movement is 
entirely non-political, and that the great open-air gathering 
over which he presided was attended by Whigs and Tories, 
Radicals and Conservatives, Free Traders and Fair-Traders. 
There were at least ten to twelve thousand people, the great 
majority of them working men, who passed a resolution 
unanimously against the a M’Kinley measure, and 
directing the attention of her Majesty’s Government to the 
injurious effect the tariff would have on British trades. 
Sheffield now wants the mayors of other towns to take similar 
action. It is really marvellous how indifferent some of our 
large towns are to this great effort to exclude English goods 
from the American market. There is an idea that the more 
England complains, the harder she will be hit. But it is 
noteworthy that the Americans themselves, outside the large 
manufacturers, are opposed to the measure, and they call 
for assistance to defend it. Their action is not directed by 
love of England, but of themselves, as they fear that retalia- 
tion would affect the great food interest, which at present 
finds its chief market in this country. 


NEW MACHINES AND LABOUR. 


Pustic speakers are apt to fall heavily when they attempt 
to draw a moral from a subject with which they have no 
practical acquaintance. Sir Lyon Playfair has a great 
reputation as a chemist, and he might, therefore, have been 
credited with some knowledge of the manufacture of iron. 
Speaking last week at a conference on the education of the 
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blind, he alluded to the desirability of teaching blind persons 
more than one trade, so that they might not be left without 
resource if their single occupation should happen to decay by 
a change of fashion, or by the introduction of machinery. 
He said: “‘ Let them take as an instance that staple article 
of trade, malleable iron. The people engaged in this 
pranch of industry were roused one morning to find that 
there was @ displacement of labour, and that machinery 
was being employed to do what their hands had hitherto 
done.” Now ‘malleable iron” is a wide expression, but 
we suppose that the speaker was referring to machine 
puddling, which has not yet superseded hand labour. Handi- 
crafts die very hard; and, making every allowance for the 
rhetorical flourishes which every speaker indulges in, we 
cannot call to mind a single instance of a trade being sud- 
denly revolutionised by the introduction of machinery. Of 
course this is the tendency everywhere, and workmen are 
becoming more and more mere attendants upon machines. 
But, as we said before, machines do not, like mushrooms, grow 
up ina night; and, if they did, the natural conservatism of 
men and masters alike would be sufficient to prevent their 
immediate adoption. 








LITERATURE. 


Electrical Engineering for Electric Light Artisans and 
Students. By W. Suinco and A. Brooker. London: 
Longmans, Green, and Co. 1890. 

Ir would be impossible to include in one book all 
that would satisfy every inquirer concerning electrical 
matters, or learner of what is comprehensively in this 
book called electrical engineering. ‘The two authors of 
this book have, however, made an excellent attempt, and 
they have produced what is, perhaps, the best single 
book on electrical matters usually now considered as 
belonging to practical electricity. Part of the title-page 
of the book notifies that it embraces those branches 
which are prescribed in the syllabus issued by the City 
and Guilds Technical Institute; and it further tells us 
that Mr. Slingo is the Principal of the Telegraphists® 
School of Science, and Director of the Engineering 
Section of the People’s Palace, and that Mr. Brooker is 
Instructor in Electrical Engineering in the same institu- 
tions. These facts will explain their acquaintance with 
the want felt by artisans and students of a single book, 
“covering the whole field of electric lighting;" and the 
authors attempt to supply the book required, but they do 
not explain the production of what is a very good book. 
One other remark in the preface may, however, do this: 
the authors record their recognition of the fact that, as a 
rule, the most successful electrical engineers are evolved 
from good mechanical engineers. This has, perhaps, 
enabled them to steer remarkably clear of things and 
subjects which have no other than scholastic interest. 
The book is not without its faults, although it is a good 
attempt to meet the requirement. It commences with 
an explanation of current, the fundamental and practical 
units, and next proceeds to describe construction and 
erection of primary batteries. This is done by reference 
totypical cases. For complete information special books 
must be referred to. 

The sueceeding chapters are as follows :—Measure- 
ment of current strength, of resistance, and of electro- 
motive foree, electro magnets and electro-magnetic in- 
duction, dynamo-electric machines alternate and direct 
or continuous, motors and their applications, transformers, 
secondary batteries, are lamps, incandescent lamps, pho- 
tometry, installation equipment and fittings. This, it will 
be seen, is a very wide field, and it is not surprising that 
its treatment is somewhat unequal in merit. Much must 
be allowed for the fact that, although it is limited in its 
treatment of some matters, it was deemed necessary 
to give some information on all, even though it may 
be only sufficient to start students in the track of the 
more complete information. In the chapter on primary 
batteries sufficient is described to enable a student 
readily to acquaint himself with all from other sources, 
but some improvements could easily be made. The word 
strength is often used where a student will find that the 
author means quantity. For instance, the connection of 
cells in parallel, or increasing the size of the electrodes 
is said to increase the current strength. It should also 
be noted that although the zine element of a cell is in 
the diagrams marked with the negative sign, whilst in 
the text the same element is spoken of as the positive. 

This will puzzle students, for we do not find an expla- 
nation of its correctness, although in describing the 
action of a simple couple it is involved. It should be 
noted that in the battery the zinc is the positive element, 
but that it is always marked in the practical cell as the 
negative, because the connection between it and the 
other element of the couple conveys a current which is 
flowing to the zine. The zine is positive to the other 
element. Concerning the diagrams here used, and 
throughout the book, it would be much to the con- 
venience of readers and learners if a descriptive title or 
a line were given to each instead of simply giving 
‘ig. —. 

The descriptions of most of the dynamos are in a 
general way satisfactory, and may be said to be quite 
satisfactory from a theoretical point of view for a student 
who is attending the lectures of one of the many insti- 
tutions to which the authors are attached. ‘To enable a 
student to feel that he could make a machine from 
what he sees in the book, however, a good deal of practical 
information and many engravings would be required, and 
this is true concerning dynamos, motors, transformers, 
are lamps, and other apparatus in which engineering 
details are required in abundance. A good deal more 
might have been given concerning the determination of 
the magnitude of field magnets, and of armature parts 
from a maker's point of view. There is plenty of the 
calculation of the merely theoretical kind. That which 
1s equivalent, for instance, to determining the necessary 
diameter of the cylinder for a steam engine is given, but 
nothing is said of the necessary thickness of the cylinder or 
cover or other such practical requirements. It would be 
impossible to give all these in one book, a book would be 





required for each; and taken altogether, we may say that 
Messrs. Slingo and Brooker have probably done as well 
as could be done with such an embarrassment of subject 
riches. Within the two covers of one small book it is 
impossible to include all the authors attempted. 

They lost a good opportunity of adding much to the 
value of their work when they neglected to give references 
to names of books and papers in which fuller information 
on the subjects treated could be found. There is nothing 
of the kind, or very little, in the whole book. 








FRENCH NAVAL MANCEUVRES. 
No. I. 

In our last issue we gave a detailed list of the vessels 
engaged in carrying out naval manceuvres on the north 
coast of France. We now propose to make afew remarks 
on the different types of vessels composing this squadron, 
and, in a future issue, the evolutions carried out, as far 
as can be gathered from the slender sources of informa- 
tion available. Of the battleships engaged, the Amiral 
Baudin and Formidable are the most powerful vessels in 
the French Navy. It has been stated that in the 
Mediterranean there is an opinion among British naval 
officers that they are superior to any of our own ships. 
This, of course, however, is only a matter of opinion. It 
may, perhaps, be derived from the high free board of 
these French vessels, which not only enables them to 
steam with comfort against a comparatively heavy sea, 
but gives a commanding position to the principal arma- 
ment. This consists of three 75-ton guns, carried in 
three pear-shaped barbettes in the centre of the vessel. 
The axis of these guns is about 28ft. above the water line, 
while in our earlier turret ships this did not exceed 15ft.; 
in the Admiral class, 20ft.; and in our own new battleships 
is to be 23ft. The low position has this great disadvan- 
tage, that in firing when there is a moderate sea there is a 
liability of projectiles striking the crests of waves and being 
deflected. This has frequently occurred in our turret 
ships. Another point about the armament of these 
French vessels is, that being in three positions, a single 
shot could only disable a third of the guns; whereas 
when guns are carried in pairs in two positions, one pro- 
jectile might disable half the armament of heavy guns. 
Whether having the additional gun counterbalances this 
disadvantage must remain a matter of opinion. The 
75-ton guns of the Formidable and her sister-ship are 
about equal in power to our 67-ton guns carried in most 
of the Admiral class, Nile and Trafalgar, though in some 
respects the comparison is slightly in favour of the 
smaller gun, as may be seen from the attached ballistics 
taken from the tables given in Brassey’s “‘ Naval Annual” 
for 1890 :— 


French. sritish. 
Calibre in inches ase a eee 
Weight in tons ... ee 75 67 
Weight of charge ... Ibs. 463 630 
Weight of projectile Ibs, 1235 1250 
Muzzle velocity ... feet per sec. 1969 2025 
Perforation at muzzle . inches 28-2 30°4 
Muzzle energy foot-tons 33,210... 35,560 


The auxiliary armament consists of twelve 14 cm. guns. 
This gun is a more powerful arm than our own Sin., but 
inferior to our later 6in. guns. The armour protection 
consists of a complete belt, whose greatest thickness 
is 2lin., tapering to 16in. and 13in. at the bow and stern 
respectively. The barbettes are protected with 17in. of 
armour. The weak point of this distribution is that it 
leaves a large area above the belt open to the entry of 
shell of all dimensions, and consequently there is danger 
of guns being disabled by the explosion of a shell beneath 
their platforms. Too much is sacrificed to secure the 
water line, and the high freeboard adds to the extent of 
the unarmoured target. 

The Amiral Duperré is of similar type but smaller, and 
of less recent construction. The characteristics of this 
vessel, as well as of the Courbet, Redoubtable, Trident, 
and Marengo being well known, we pass on to the Requin, 
a vessel not long completed. She combines two heavy 
guns and stout armour, with a displacement of 7200 tons. 
The principal armament consists of a 75-ton gun in the 
bow and stern, mounted in a barbette, which is protected 
with 17jin. of armour. The auxiliary armament is 
composed of four 10 em. guns. There is a complete 
armour belt, of which the greatest thickness is 19in. 
Such a vessel is more suited for coast defence than 
ocean cruising, and it might fairly be argued whether 
four smaller guns would not be a more advantageous 
armament. Of the remaining ironclads the Furieux 
is a smaller edition of the Requin, but carrying two 
48-ton guns similarly mounted to the 75-ton guns of 
the larger vessel, while the Vauban and Duguesclin are 
similar in design to the Amiral Duperré, but smaller, and 
carrying four 16-ton guns in place of the 48-ton guns 
mounted in the latter ship. Among the cruisers the 
Forbin, as the most recent, is the most notable. Her 
principal characteristic is the great length in proportion 
to beam. With a displacement of 1850 tons, she is 310ft. 
long and 81ft. broad. ‘Taking our third-class cruiser 
Serpent of 1770 tons, we find she is 225ft. long and 36ft. 
broad. While the French may have gone to too great an 
extreme in the proportion of length to breadth, there is 
a considerable expression of opinion among British naval 
oflicers that our constructors are over cautious in the 
matter of length, and that most of our cruisers would be 
greatly improved by an addition of 50ft. to their length. 
As only natural with such slender dimensions, the Forbin 
has a very light armament. This consists of two 14-cm. 
guns, and seven others of smaller nature. But for a 
craft designed principally to act as a scout for a fleet, or 
as a despatch boat, a large and powerful armament is not 
required any more than it is for the destruction of com- 
merce. Hence the Forbin may be considered an excellent 
conception, and it only remains to see whether she will turn 
out a good sea boat. The Milan is another exceedingly 
useful type of despatch vessel; smaller than the Forbin 
but similarly armed, with a speed of 18 knots. The 
Epervier and Vautour are torpedo cruisers, This is 





quite a misnomer; a cruiser and a torpedo vessel are two 
distinct things, though a cruiser may have a torpedo 
equipment. The two French vessels named are of 
1280 tons, hence too small for cruisers, and unnecessarily 
large for torpedo vessels which, like the torpedo boat, 
depend on slight dimensions for protection when making 
an attack. The Bombe, Couleuvrine, Dague, Fleche, and 
Lance, all of similar type and of 320 tons displacement, 
are torpedo vessels proper which preceded our Rattle- 
snake of. 450 tons. ‘These French vessels are little more 
than large torpedo boats, and unsuited to keep the sea 
for any length of time. For coast and harbour defence, 
and to harass a blockading squadron when the weather 
was too bad for torpedo boats to go out, the Bombe class 
would be eminently useful. It must be remembered that, 
though peace mancwuvres take place in summer, the 
operations of war are now independent of the seasons, 
and naval matéricl must be capable of performing the 
part assigned to it equally in winter as in summer. 








GRUSON TRIALS OF SMOKELESS POWDER AND 
QUICK-FIRING GUNS. 

Messrs. Gruson have recently obtained some good 
results with smokeless powder, known as “ ¢/89,” fired 
in comparison with different kinds of black powder, 
which were used to furnish a standard of reference under 
each condition. The smokeless powder showed itself to 
be in all respects far better than the black. For any 
given velocity the pressure in the bore was less with the 
former than the latter in the pieces employed, namely, 
the quick-firing guns of 37 mm. (1°46in.), 53 mm. (2°lin.), 
57 mm. (2°2in.), 75 mm. (3°Oin.), and 82 mm... (3°2in.) ; 
firing projectiles weighing respectively 0°45 kilos. (1°0 lb.), 
2 kilos. (4°4 lb.), 2°72 kilos. (6:0 Ib.), 6 kilos. (13°2 Ib.), 
and 7 kilos. (15°4 1b.) ; and a howitzer and mortar both 
of 12 cm. (4°Tin.), firing projectiles weighing 16:4 kilos. 
(36°2 lb.) The highest pressure recorded with the 
smokeless powder was with the 82 mm. (3°2in.) quick- 
firing gun. This was 2328 atmospheres (15°3 tons per 
square inch), the projectile of 7 kilos. (15:4 1b.) having a 
muzzle velocity of 692 m. (2270ft.). The round most 
nearly corresponding to this fired from the same piece with 
black powder had a velocity of 680 m. (2231ft.), the pres- 
sure being 2740 atmospheres (180 tons per square inch). 
The matter of pressures is of special importance, but it is 
not altogether settled by obtaining even a long series of 
good results. Smokeless powder is apt to contain 
substances far less stable in character than the old 
sulphur, saltpetre, and charcoal. In this country we 
have learned to our cost that explosive compounds play 
us tricks and fail us in tropical climates. Sooner or later 
probably the problem will be solved of obtaining trust- 
worthy smokeless powder, but we must have very good 
evidence that we are really “ out of the wood” before we 
‘‘holloa.” Nearly smokeless powder has been obtained 
of a more stable character than absolutely smokeless. 
In the absence of information as to the composition of 
that employed by Griison, it may be conjectured that it is 
of the former category, and that trustworthiness has been 
preferred to entire absence of smoke. The report says, 
“At the moment of explosion it produces a feeble light 
brown cloud which permits of immediate continuance of 
fire, the mark remaining distinctly visible. Even in ~- 
heavy rains the clouds disperse in less than three seconds, 
although the old-fashioned powders collected in front of 
the muzzle in sucha cloud that quick laying became impos- 
sible.” It is added that the combustion of this powder ¢/89 
leaves very little residue, and the bore appears almost as 
before firing. Even the heating of the gun and metal 
cartridge is sensibly less than that set up by the old kinds 
of powder. 

A special trial was made of a quick-firing gun of 
82 mm. (3°2in.) of 35 ealibres length, mounted on a 
coast carriage. This gun is made of steel in two parts, 
namely, the tube and breech hoop. The breech 
closed by a vertical wedge. The details resemble 
those of the other Griison quick-firing guns before dis- 
cussed—see THE ENetnerr, January 10th last, p. 23. 
The carriage is a central pivot one, with a controlled 


is 


recoil. Elevation and lateral direction are given by hand 
wheels. There is a shield of 15 mm. (0°59in.) thickness 


to afford protection against small-arm rifle bullets and 
shrapnel balls, and even against shells and fragments of 
small quick-firing guns. The gun weighs 637 kilos. 
(1404 1b.) including breech-closing gear. The carriage 
weighs 1260 kilos. (2778 1b.) without the shield, which 
weighs 400 kilos. (8821b.) The projectile, which is 2-9 
calibres long, weighs 7°0 kilos. (15°4 1b.) 

The objects of the trial were first to test the steadiness 
of the piece on its carriage, and after that establish the 
best conditions for rapidity of fire and accuracy. With 
the first in view, projectiles of 7°7 kilos. (17:01b.) were 
fired with the charge of 2°5 kilos. (5°5 Ib.) of cube powder 
of 10 mm. (0°39in.). The mean pressure in the bore was 
2200 atmospheres (14°4 tons per square inch). The recoil 
of the gun was about 150 mm. (5:9in.) 

To arrive at the best conditions with regard to the 
powder different kinds were tried. The highest velocity 
with a 7 kilo. (15:4 1b.) projectile was 692 m. (2270ft.), 
with a pressure in the bore of 2328 atmospheres (15:3 tons? 
per square inch). Twenty-one rounds were fired in one 
minute, and on one occasion twenty in 49 seconds. 
Extraction was easily effected. The accuracy was very 
satisfactory. The gun has fired 200 rounds up to the 
present time. 








ELEctric WELDING.—This new system of welding is attaining 
wide development in the United States, where the number of 
machines in operation is continuously increasing, the demand being 
great enough to keep in full activity a factory employing 200 hands. 
It is announced that the company which is to acquire and work the 
British patents will be brought out in September or October next, 
and orders have already been placed with English firms for manu- 
facturing a considerable number of machines, so that the company 
when formed will be able at once to commence operations. 





1 This is rey the same round as we have selected as the maxi- 
mum out of the other report dealing with smokeless powder, 
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THE SAULT ST. MARIE CANAL. 





Ose of the most remarkable structures in the world of its 
kind, and the most remarkable of all, considered with refer- 
ence to the amount of business that it is capable of carrying, 
and actually does carry, is the Sault St. Marie Canal, in the 
State of Michigan, which connects Lake Superior with Lake 
Huron, and is in point of fact the connecting link between 
the great navigations of the United States and those of 
Canada. This canal is at the present time a matter of 
unusual interest in England for two reasons—the first being 
that it will come up for consideration at the Congress on 
inland navigations which is fixed to take place at Manchester 
at the end of the present month; the second, because it is on 
the programme for a special visit from the members of the 
Iron and Steel Institute, on the occasion of their forthcoming 
visit to the United: States. For these and other reasons, a 
short description of the canal is likely to be of interest. 

The Saint Mary’s Fales Canal was constructed in 1855 for 
the purpose of enabling the traffic by water between Lakes 
Superior and Huron to overcome a fall of 20ft. 4in. in the 
St. Mary’s Strait, which is the connecting waterway between 
these important lakes. The river of St. Mary has a tortuous 
course, and at the Sault there is a fall of 18ft. 2in., which 
renders navigation unsafe without a connecting canal. The 
canal is only about a mile in length, but its traffic has in- 
creased from an annual volume of only about 100,000 tons in 
the year 1855, when it was constructed, to one of about 
8,000,000 tons last year. The original locks on the canal 
were made 7O0ft. in width, and 350ft. long between the gates. 
The vessels that then navigated the lakes were much smaller 
than they are now-a-days, and, indeed, no ship drawing more 
than 11}ft. of water could pass through the canal until 1880. 
In that year, however, the State of Michigan transferred the 
canal to the United States as a work of national importance. 
Thereupon the Federal Government commenced the con- 
struction of a new lock, which was opened in 1881. This 
lock is 515ft. long between the gates, and 80ft. wide in the 
chamber. 
to 17ft., and the lift is 18ft., varying, however, from time to 
time, according to the fall in the rapids between the two 
lakes. The gates are set on parallel axes, 20ft. apart, so that 
the width between the gates is reduced to 60ft. An accumu- 
lator has been erected by the side of the lock to operate the 
gates and valves by hydraulic pressure, and large culverts are 
employed for the purpose of filling and emptying the cham- 
bers. Being placed under the mitre sills, and running the 
whole length of the chamber, with openings at the top, 
arranged so as to distribute the force of the inflowing current 
along the centre, under the keel of the ship, the filling or 
emptying of the chamber does not cause any disturbance of 
the vessel. The initial pressure of the accumulator is about 
600 Ib. to the square inch, which enables the valves and gates 
to be worked very rapidly. The upper gates have been closed 
in a minute and a-half, and the lock has been emptied in 
seven and a-half minutes. 

The enlargement of 1881 cost about three million dollars, 
but a second enlargement has been provided for since then, 
the estimated cost of which is about five million more. The 
second enlargement embraces the construction of the largest 


The depth of water on the sills has been increased | 


lock in the world, with a chamber 800ft. long between the | 


gates, and a width both in the chamber and in the gates of 
100ft., while the depth will be 21ft. on the sills. The depth 
of the canal is to be made 20ft. throughout. It is intended 
to work the canal in such a way as to be able to pass a 
flotilla of barges through the lock with one lockage, including 
tug boats. This is now done on several of the more important 
canals of Europe, including the Aire and Calder, and of 
course it is regularly provided for in river transport, but the 
difficulty of adopting such a system in canal navigation 
generally is the limited size of the locks. 

The old locks built in 1855 by the State of Michigan are still 
extant. They are now combined with lifts of 9ft. each designed 
to overcome the fall of 18ft. in the river. The chambers are 
filled and emptied through the gates in the ordinary way, 


| his cross-examination by Mr. Baggally, he said the cur- 
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the gates being suspended from pillars seated on the coping 
of the quoins. These locks, however, are now about to be 
removed, and superseded by the largest lock in the world, of 
the dimensions already stated. 

The commerce that makes use of the Sault St. Marie Canal 
is equally important to the United States and to Canada, and 
for this reason the Canadians have arranged to construct on 
their own side of the St. Mary’s River a lock of 18ft. with a 
chamber 600ft. between the gates, and 85ft. wide. Such a 
work was recommended by the Canal Commission appointed 
to inquire into the subject of Canadian navigations in 1871, 
but it was not until 1888 that the enterprise was actually 
commenced. 

All the shipping that makes use of the Sault St. Marie 
Canal passes free of toll, whether foreign or domestic, the 
Government of the country having recognised its importance 
to this extent. The canal is only, however, open about seven 
months of the year, as the waters are liable to be frozen over 
during the remainder of the period. The freight carried is 
extremely various, having included in some recent years more 
than twenty million bushels of wheat, between three and four 
million tons of coal and iron ore; with iron and steel, copper, 
salt, and other commodities. The increase of traffic within 
recent years has been so enormous that it may possibly be 
found necessary before long to construct another canal. As 
it is, the traffic already represents about twelve to thirteen 
million tons a-year; the number of vessels actually passing 
through the canal in about seven months having been as many 
as 1800. The majority of the vessels are—as might be 
expected—steamships, and the average cargo carried by each 
varies from 820 to 850 tons. Through Lake Superior, the 
Sault, and the Erie Canal, the waters of the Pacific Ocean are 
likely before long to be brought within 1800 miles of navig- 
able waters, flowing directly into the Atlantic Ocean. This 
event will be facilitated by the tunnelling of the Cascade | 
Mountains in Washington Territory. It is claimed by 
American engineers that as New York will then be brought 
within 10,500 miles of Canton, while the distance between 
that important Chinese port and London or Liverpool is 
between 17,000 and 18,000 miles, New York may become the | 
great distributing centre for the produce of India, China, and 
the East generally. Be that, however, as it may, there can be 
no manner of doubt that the future of the Sault Canal, as 
the connecting link between Canada and the United States, 
and as the key of a navigation system extending over | 
thousands of miles, must be one of great importance in the | 
annals of both domestic and international commerce. 





IMPROVEMENT OF THE THAMES. 


Tue Bill for the construction of a lock and bridge at Rich- 
mond with a view to improving the condition of the Thames | 
in that locality, having passed through a Select Committee | 
of the House of Commons some two months previously, was 
before the Select Committee of the House of Lords last week, 
the Committee consisting of Lord Romilly, chairman, the 
Duke of Leinster, Lord Wrottesley, Lord Sherborne, and 
Lord Herries. The inquiry occupied five sittings of this 
Committee, concluding on Thursday, the 24th ult. 

Mr. Stoney explained his system of sluices, and during 





rent against the sluices would be very slight, but the 
sluices would be made to resist great pressure, and if 
a barge were to strike against one of them it would be bad 
for the barge. Supposing however, that it were possible for 
a barge to break down the sluices, all the centre water would 
be let down with the flood, but even then he did not believe 
that boats would be swamped by the rush of water, for there 
would be ample shelter at one side or the other. At some 
locks, he added, where there was a weir, the water went 
through with a greater head than would ever be possible 
under this scheme. The water would not move in such a 
way as to swamp the boats. Being asked if he was aware 





that the Conservators were about to construct a larger lock 


at Teddington, on account of the requirements of the naviga- 
tion, Mr. Stoney replied “No; but I should think they need 
it.” In the same way he did not know that the new 
lock would be so constructed as to keep pleasure boats 
quite distinct from barges and tugs, but he thought 
such a lock was very much required at Teddington. The 
lock he proposed was intended to take its own capa- 
city, of course, but he contended that it would have 
practically nothing to do, for when barges could come 
alongside, the sluices would be out of the way. It was non- 
sense to compare that with the Teddington project; and he 
refused to admit, until he saw it, that there would be 
times when the sluices would be closed to barge traffic neces- 
sitating a much larger lock. It was not proposed to make a 
lock cut, for that was not necessary. At Teddington there 
was almost dry land at low-water, the tide scarcely reaching 
the foot of Teddington, and there was a drop of 12ft., and 
artificial lay-byes; but at Richmond at low-water he had a 
wide deepened river, practically a ponded river, and 7ft. Gin. 
deeper water, and with nothing that could cause any boiling 
of the water to prevent a boat from lying by. As to the 
question of the protection of the banks, he explained that he 
did not touch the banks on one side at all, except to put in 
what was equivalent to banking, and opposite on the other 
side there was the lock. In other parts he did not interfere 
with or create any currents anywhere. In fact, the allegation 
against the Bill was rather that it would stop the currents. 

Replying to Mr. Wheeler, Mr. Stoney stated that there 
would be no mechanical objection to reducing the proposed 
number of sluices to one, provided that the extra cost could 
be met, explaining that while three sluices could be con- 
structed for practically the same sum as one, the necessity 
of strengthening a single sluice outstripped the proportions 
in the other case. 

In cross-examination by Mr. Cresswell, the witness said the 
height of the sluices from bottom to top would be about 
10ft. Gin., and when the water was impounded above the 
sluices there would be about a foot of freeboard above the 
level of the water. The depth of the average low water 
summer level, immediately below the sluices, would be 
7ft. Gin. on the concrete floor. When the tide turned, and 
the flood water began to rise, the tide would have to rise 
rather more than 2ft. 9in. below the sluices before it became 
level with the impounded water on the other side. The tide 
in rising caused a diminution in the velocity of the water 
passing under the gate by the loss of head, and the gate 
itself rose automatically to accommodate the increased open- 
ing required, and the tide must rise up to the increased level 
before it got to the level of the water above the sluices, 
because the sluices, as the tide rose, were naturally impound- 
ing water. In the process of the flowing tide going up the 
sluices rose from the level of 5ft. 9in. below Trinity high-water 
mark, to 5ft. above that mark. During that process of rising, 
there would be an arrestation of the current. The tide 
would rise ; the land water would then be pouring into the 
basin below the sluices; the tide would be pouring into the 
vessel below, and there would come a time when the velocity 
ceased and the gate might be opened with impumity. Being 
asked whether during the time the tide was rising, with no 
current whatever upon its surface, there would not be at the 
sluices, and for a considerable distance below them, com- 
paratively still water, Mr. Stoney replied in the negative, 
observing that there was a fallacy upon that point. There 
would be a current on the bottom due to the land water, and 
there would really never be repose. There would, however, 
be no danger to boats. 

Sir J. Whittaker Ellis, M.P., and Mr. Law, C.E., having 
been also examined in favour of the Bill, virtually repeating 
their evidence in the Commons’ Committee, 

Sir Benjamin Baker, M. Inst. C.E., who did not give evidence 
in the Lower House because he was engaged in Ireland, was 
examined by Mr. Bidder. He stated that he had krown 
Richmond intimately for upwards of thirty years, and for 
many years had kept a boat there, until he, and other 
boating men, were driven up to Surbiton by the state of the 
river at Richmond. Expressing a confident opinion that the 
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river could not be restored to a satisfactory condition by 
dredging, as shown by the dredging already done, and that 
there was no other way of effecting that than by some such 
plans as that now proposed, he described Mr. Stoney’s 
plan as perfectly practicable and easily workable, and added 
that it was admitted by engineers throughout the world, 
in every part, that the sluices of Mr. Stoney combined 
all the advantages which could be desired, and which 
had never before been possessed by any form of sluice, 
especially the perfect facility with which they could be 
worked. He was familiar with a very large work of this kind 
carried out many years ago on the Nile, and his experience 
with that work would answer a great many speculations 
he had heard as to the effect of this structure upon the 
Thames, because in the case of the Nile there was a bridge 
exactly as in this case, with movable sluices opening from 
below in the same way exactly as was here proposed, and with 
permanent openings in the same way as was now proposed, 
sin. above the bottom. In that case there was no silting-up 
behind the sluices. The work was at the head of the delta, 
just below Cairo; and, besides the points of analogy he had 
mentioned, there were locks for the navigation at each end. 
He had seen boats going through them when the full rush of 
water was passing through the sluices, and there had been no 
difficulty in navigating, although there was nothing in the 
nature of a safeguard suggested as necessary to the approach 
in this case. No lock cut was made, and yet there was an 
immensely larger boat traffic on the Nile than at Richmond. 

Speaking yet more closely to the present scheme, Sir 
Benjamin Baker admitted that the sectional area provided 
was considerably in excess of the present sectional area of 
that portion of the river; but still there was clearly noground 
for saying that the proposed bridge in itself, apart from 
the sluices, would be any obstruction to the flow of the tide, 
or of the river, or of the floods. Similarly although the 
bridge with the sluices down would pen up a certain 
amount of the tidal water upon the ebb, he could 
not conceive that that would have any appreciable effect 
on the riparian interests below—at Brentford or Chis- 
wick—because at high water the régime of the river was 
absolutely unaffected by the construction; the sluices were 
all open, and at low water it was absolutely unaffected by it. 
As the sluices were raised at something like half flood, the 
full flood would be entirely unimpeded. He had read the 
evidence of the witnesses accustomed to working barges, and 
he could not see that there would be any but the most 
infinitesimal interference with the navigation either going 
from above to below, or from below to above. As to the 
suggestion that barges in coming down might, when the 
sluices were down, strike against the sluices with a strength 
sufticient to sweep them away, he did not think that more likely 
to occur than that barges should collide and destroy each other. 
That was not a practical contingency that was worth taking 
into consideration. If such a thing was likely, it must have 
happened long ago on the Nile, but it never had. It was 
very easy to lower the sluices if any danger was apprehended— 
ona Bank Holiday, for instance—and there could not be the 
slightest danger. Further, the witness declared that there was 
no reason to fear silting up upon the aprons and underneath 
the sluices above, for the bed of the river was an extremely 
stable bed. It was nearly all heavy flint gravel, and where 
the inconvenience of silting up arose was where there was 
very small and fine, but heavy, silt. The mud coming up 
the Thames was not heavy, though it was fine, but it was 
very casily displaced, so that, even assuming there was a 
deposit of Lin.—part sewage and part mud—it would abso- 
lutely do no harm, because it would be at once swept away 
by the ebb and could not accumulate. With respect to the 
river below the proposed works, he did not think it would be 
more liable to flood at high water than it now was. It was 
quite possible that, owing to the penning up of this water, 
the high water might be raised a fraction of an inch, but 
that would be all. Thére was a certain amount of energy in 
the tidal wave coming in which would carry it further up, a 
little higher than it went at present, owing to the reduced 
resistance of the water being penned up above; but that only 
ran into fractions of an inch, and was nothing at all com- 
pared to the influence of even a shower of rain. If, therefore, 
it was so extremely sensitive in this way, it ought to have 
very disastrous effects in the event of a severe thunderstorm. 

Finally, Sir Benjamin Baker said he had thought this 
matter out very carefully from all points of view—both from 
theoretical and practical experience—and he was satisfied 
that these works would cause no actual injury to either 
trading or riparian interests. On the other hand, he believed 
the scheme would be of great advantage, not alone to all 
interested in that part of the river, but to the whole of 
London, because there was no doubt that London was 
rapidly growing. This had been forcibly impressed upon him, 
for he had been instructed by the County Council to investi- 
gate the question of main drainage, and he was told that a 
total population of 7,000,000 must be provided for. In that 
case there must be playgrounds of some sort; and, looking 
at the immense expense being incurred in providing open 
spaces in London, Richmond—being so accessible—might be 
considered as part of London, and it was of the highest 
importance to the metropolis to have what he would call this 
healthy playground at Richmond. 

Sir Benjamin Baker was very briefly cross-examined by one 
or two counsel, but his decided opinions in favour of the Bill 
were in no way affected thereby. Mr. Abernethy, C.E., Mr. 
Giles, C.E., and other witnesses who had been called before 
the Commons’ Committee repeated their evidence in support of 
the scheme, and with these the case for the promoters con- 
cluded. For the opposition, Mr. Moore, C.E., Mr. Mansergh, 
C.E., Mr. Martin, C.E., and several general witnesses were 
again examined, and then 

Mr. Hawksley, C.E., who did not give evidence in the 
House of Commons’ Committee, was called. In the course 
of his evidence he contended that the penning up of 10,000,000 
cubic feet of water by these sluices would be very injurious to 
the scour of the river, for during the periods when the water 
Was retained there would be very little motion, and any mud 
carried up the river or brought down over Teddington Weir 
would fall, the heavier part to the bed of the river, and the 
lighter portion to some intermediate distance between the 
surface and the bottom, being held there in a state of 
suspension, while the mud which altogether descended would 
accrete. No doubt the wash would release some portion of 
it, but only that which had not had time to accrete. He 
believed also that the land water which went over Teddington 
Weir and under the sluices would only affect the deposition 
for about 100ft. above the bridge, except to whatever 
extent it gave motion to the whole body of water. 
Again, the detention of this 10,000,000 gallons of water 
Would injuriously affect the reaches below the lock. The 
tide meeting the “block” at the sluices would inevitably 





rise higher—to the extent, he calculated, of 6in.—and in 
consequence the low-lying lands between the lock and 
Hammersmith would be flooded. The Duke of Northumber- 
land’s land at Isleworth, for example, was exceedingly flat, 
and as the tides went up to the very surface level, serious 
damage must obviously occur to the land. 

Sir Frederick Bramwell, C.E., repeated in the main 
his previous evidence. 

Sir John Coode, C.E., was also again examined, and Mr. 
Pember and other opposing counsel addressed the Committee, 


an 

Lord Romilly, informing Mr. Bidder that he need not 
reply, announced that the Committee were unanimously of 
opinion “that the Bill should pass.” The clauses were sub- 
sequently arranged, and the chairman was directed to report 
the Bill to the House. 








PNEUMATIC CAULKING TOOL. 


THE Rhode Island Locomotive Works have just put into use in 
their boiler shops a new caulking tool for caulking locomotive 
boilers. The illustrations herewith show the device in section and 
exterior view. The tool is used for wood carving, engraving, and 
for mining and other purposes; but in the form here shown it is 
adapted to boiler work. With this tool a large number of small 
blows are struck per minute, while the tool is held against the 
work with a light pressure. It consists of a cylindrical case, in 
which works a piston that reciprocates to and fro. At one end of 


the stroke it strikes the caulking tool; at the other it is cushioned 
by the compressed air which drives it. 


The pressure required 





varies from 101b. to 501b. per square inch. At the Harrisburg 
Car Works, Harrisburg, Pa., the device has been working satisfac- 
torily some time. The Rhode Island Locomotive Works say:— 
“Its operation is entirely satisfactory, and it does the work of 
three or four men.” ‘The simplicity of the device renders a 
description unnecessary. The numbers on the drawings refer to 
the following list of parts, which clearly indicates the purpose of 
the different details:—(1) throttle nut, (2) throttle, (3) jacket, (4) 
piston, (5) split washer, (6) cylinder, (7) washer sleeve, (8) com- 
pound spring, (9) nose, (10) spindle. This tool is made by the 
American Pneumatic Tool Company, 431, Eleventh-avenue, New 
York City.— Railroad Gazette, 








THE CONDITION OF THE NAVY. 


ApMIRAL SyMonps has addressed a letter to the Marquis of 
Salisbury, from which we extract the following :— 

“I beg most respectfully to submit for your consideration the 
truly perilous condition of our country, during war, owing to the 
canasiionie weak state of the Navy, as compared with that from 
1793 to 1815, and beseech you to read what follows. The two 
facts to which I would most earnestly entreat your attention are 
the two gigantic duties which have fallen on the Navy since the 
last great war, viz.:—(1) The certain ees Bee coals to our fighting 
and commercial steamers, without which both services fail utterly 
and the steamers become quite useless. (2) The supply of food 
to this country, a service depending on the necessary supply of 
coals to steamers. The rest of the naval duties are also most 
important, viz.:—Protection of the Empire, safety of our com- 
merce, raw material, Colonies, &c., whence springs the wealth 
of this country. 

‘‘But with the above greatly additional duties thrown on our 
Navy, we have now only 355 sea-going vessels and 156 boats to 
1061 from 1793 to 1815, while the commerce now is twenty times 
as great, viz., £1076 millions to £45 millions in 1793. To sum up, 
the Navy has to make safe the Empire and the coaling of both 
Navies. The Navy consists of only 35 modern efficient battleships 
and 42 in most ways obsolete. We have only 63 cruisers for 
distant cruising ; it would be safest to rate them at 20, for reasons 
riven below in detail. Parliamentary Paper No. 90, dated 28th 
Fiach, 1889, returns numerically, and by numbers it can only be 
judged, emanating from the Admiralty itself, for which the First 
Lord is responsible—which return, together with the current Navy 
Estimates is responsible for what follows, and to which I refer you 
—gives eabed 77 ironclads, France 48, Russia 27—plus (d) 18 
omitted, while there are worse on our list. This leaves England 77 
to France and Russia 93; England 77 to France 48; Germany 40 
or 88. They also give a grand total: England 501 to France 357, 
»lus Russia vessels 227 ; although 18 armoured are excluded, while 
Views remains in the ‘ England’ returns, and others of the same 
sort. So that England, having 501 vessels, is not equal to France 
and Russia with 585, France and Italy 579, France and Ger- 
many 556. Either the First Lord or his return is thoroughly 
incorrect and misleading. For instead of ‘being superior to the 
combined fleets of two Powers’ it is very inferior. There should be 
no comparison! Again, No. 90 gives France 144, England 159, 
Italy 132, Russia 132 torpedo vessels; so that, as with cruisers, Xc., 
the ‘standard’ by Naval Defence Bill is resolved into empty words. 
For by it England—said to be superior—instead of 159 torpedo 
vessels, should have 276, viz.: equal to France’s 144 and Italy’s 
132. The ‘standard’ is absurdly inadequate—a fallacy and a 
delusion. To be equal to the two strongest naval Powers pre- 
supposes being at war with them. But how fight an equal force 

fully, and besi protect the Empire, coal our steamers, 
feed our people, manufactories, and protect such enormous 
interests as we have on the sea? The idea is preposterous and 
impossible. 

‘*T have carefully and precisely prepared—from the current Navy 
Estimates and Parliamentary Return No. 90, dated March 28th, 
1889—a statement as follows, which I believe to be incontrovertible, 
77 armour-clads, of which 10—Hood, Renown, Repulse, Royal 
Sovereign, Barfleur, Ramilies, Resolution, Revenge, Royal Oak, 
Centurion—are building; 14 modern complete—Nile, Trafalgar, 
Victoria, Sanspareil, Camperdown, Collingwood, Howe, Anson, 
Benbow, Rodney, Agamemnon, Ajax, Colossus, Edinburgh, two 
second-class, Conqueror, Hero—total 26 modern. Also eight 
obsolete ; obsolete in all ways 15; coast defence utterly obsolete, 
many unseaworthy, except from port to port in fine weather, 15; 
thus, 26 modern and 38 obsolete, total 64. Cruisers, nine modern; 
obsolete three, also Sultan—grand total, 77. We shall have, there- 
fore, 35 modern armour-clads, including nine cruisers, to depend 
on in 1895. Some of the obsolete are under extensive repair. 
When complete they will be very unsatisfactory. Most are quite 
wrong in compartments—a vital and most serious defect—steering 
apparatus, engines, single screws, armoured decks, Xc.; better 
build new vessels, as economical in the end, also infinitely more 
efficient. Cruisers 63. Blake, Blenheim—too short and small; 
two 9000 tons: sea speed, 17°5 knots. Much less satisfactory, 
being too small (9) Centaur, Crescent, Edgar, Hawke, Endymion, 
Gibraltar, Grafton, St. George, Theseus; tons, 7700; sea speed 
16 knots. (8) Forth, Mersey, Severn, Thames, Amphion, Arethusa, 
Leander, Pheton, eight; 4070 tons; 13:5 knots sea speed. All 








cruisers under 4000 tons are too small for distant cruising, and 
would need to be always in and out of port for coal. (24) 
Andromache, Apollo, Cambrian, Eolus, Astrea, Bonaventure, 
Indefatigable, Intrepid, Iphigenia, Latona, Melampus, Naiad, 
Pique, Rainbow, Retribution, Sappho, Scylla, Sirius, Spartan, 
Sybille, Terpsichore, Thetis, Tribune, Brilliant, tons 3600, sea 
speed, 16 knots; all too small. Himalaya, forty years old, is 
4690 tons. (14) Medea, Melpomene, Pallas, Pearl, Philomel, 
Pheebe, Magicienne, Marathon, Pandora, Pelorus, Persian, Phoenix, 
Psyche, Medusa, from 2950 tons to 2575, sea speed, 15 knots. (6) 
Barham, Barracouta, Barrosa, Blanche, Blonde, Bellona, 1800 tons, 
15 knots sea speed. Thus 63 is the total of our cruisers—of which 
56 are building—to which we intrust the keeping open communi- 
cations, the coal supply of our fighting and mercantile fleets abroad 
all over the world, food supply, enormous trade, safety of India, 
Colonies, coaling stations, &c. The armoured cruisers were 
supposed to help, but three are flagships. 

‘*The following are such insignificant units, save three, that I 
will not name them. No. 90 Parliamentary Return shows ten, 
beginning with Inconstant ; most are obsolete, compartments quite 
wrong, steering apparatus, steam engines, single screws, armoured 
decks, &c. 18 (page 6) too small, too slow for distant cruising ; 
two sloops building. 1170 tons, sea speed 11°5 knots; 14 unpro- 
tected gunboats building. 805 tons, sea speed 8-5 knots; 22 first- 
class gunboats; 40 third-class coast defence; 18 slow, obsolete 
small sloops (page 7); 8 obsolete small gun vessels; 3 torpedo 
vessels— Vulcan, Hecla, Polyphemus. 14 torpedo vessels; 20 gun- 
boats building, and 8 boats; 147 boats complete, miscellaneous 37 
—grand total, 501. Of the above, 100 are building ; 155 are boats, 
and 124 are sloops, gunboats, or vessels, leaving 122. 

‘* The above are quite incompetent to fulfil the duties expected 
of them, and their condition must produce grave disaster in the 
event of war with any two Powers, 


Dimensions of Cruisers. 


Name. Tons. Length. Beam. 
Black Prince .. .- 9,210 .. 380ft. 58ft. 
Minotaur. . F -. 10,600 .. 400ft. 5oft. 
Blake SAN ye -- 9,000 .. S75ft. 65ft. 
City of Paris .... -- 10,500 .. 525ft. 63ft. 
Dupuy de I’ Homme a ( 6,297 .. S76ft. 5lft. 
Cecille .. .. . Be | 5,766 ..  378ft. 49ft. 
Jean Bart.. - 9d | 4,160 .. 346ft. 43ft. 
Tages.. e = 7,045 .. 390ft. 53ft. 
Endymion -- 7,350 .. 360ft. 6Oft. 
Undaunted 5,600 .. 300ft. 56ft. 
Piemonte. . 2,500 .. 300ft. 35ft. 


‘In the case of our cruisers, no skill can extend their length 
without building on an entirely new plan; but even were such 
desirable improvements to be effected, our cruisers would not bear 
any just proportion to the large fleets with which we so long and 
so successfully maintained our trade and our Possessions against 
all foes. In 1813 we had 131 battleships and 578 cruisers in com- 
mission and building, making a total of 709 vessels. (Vide ‘James,’ 
vol. vi.) Yet at that time the trade of the Empire was but a small 
fraction of its present enormous volume, and we raised sufficient 
food for our population. Now, on the contrary, we have a smaller 
naval force, 77 battleships and 63 cruisers, total 140, to 709 in 
1813 ; although trade is enormous, and any failure to protect grain 
and raw material supplies to this kingdom would be simply ruinous 
in its effects. Our cruisers are neither adapted for high speeds 
nor for the coal endurance which is essential for our commerce 
protectors. Of such efficient vessels we have very few. There are 
not twenty altogether of modern build and over 4000 tons, and only 
two of this small number can carry a sufficient coal supply to 
enable them to keep any lengthened guard over our commerce 
during hostilities, and the remainder of our cruisers are small craft 
which are more likely to prove costly to us than destructive to the 
war vessels of our enemies. 

“The improvised merchant steamers, whose services are so 
confidently counted upon to supply all the deficiencies of our fleet, 
cannot possibly take the place efficiently of properly-equipped war 
vessels; nor could they be ready in time—even were they suffi- 
ciently powerful as fighting ships—to prevent great havoc to our 
commerce, half of which is carried in sailing vessels, during the 
first days of war. It seems very questionable, in fact, whether the 
withdrawal of these fast steamers from their usual lines of traffic 
would not inflict a serious blow on our own trade, and whether 
they would not do far better service were they to be lightly armed, 
so as to be enabled to fight their way through the smaller and get 
clear of the larger opponents by their superior speed, and thus 
keep open our valuable commercial lines of communication. These 
are matters which ought to receive the closest scrutiny, and our 
legislators could scarcely be better employed than in ascertaining 
and giving effect to the best means for securing our national safety, 
and in taking the necessary steps for providing for the comfort and 
prosperity of the many millions of this vast Empire in case of a 
prolonged war. 

‘And I have it on the highest authority that it took a Lord of 
the Admiralty and his secretary two hours to find two lieutenants 
for appointments quite lately. The torpedo fleet would need 300 
more lieutenants than we have got; the engine-room staff is as 
badly off—both non-existent. (See report of naval manceuvres.) All 
this needs remedying, and is a matter of the utmost possible 
importance, as we are bound to keep the sea during war, or risk 
our existence. So should our torpedo vessels be of the necessary 
size and coal capacity, but they must be twice as numerous as the 
French. If matters are left as at present, our food, trade, &c., 
must suffer fearfully. For an island depending on the Navy for 
existence, in fact, it is simply tempting Providence to vote 
£20,000,000 for our Army and starve the Navy on £13,000,000, 
which latter had been £10,000,000 for years. The figures should 
be inverted:—Army, £13,000,000; Navy, £20,000,000. India 
pays £20,000,000 for her Army, and nothing for the Navy, which 
latter is her greatest support—for instance, during the Mutiny— 
the protection of her trade, which is of very great importance and 
value, a duty which would cost the Navy very dear in all ways. 
Then, again, the transport of her British army to and from 
England, &c. India should pay accordingly, if there is any 
question about sufficient funds. If Great Britain possessed the 
8,000,000 soldiers of France and Germany, she could not thereby 
feed them or her population without a very preponderating Navy, 
besides the enormous wealth, &c., she receives off the sea, without 
which she would soon be bankrupt. 

*‘T submit that if the seventy-seven armour-clads were all 
modern and really efficient, besides an addition of 100 cruisers of 
large size and coal capacity enough, lightly armed, making speed 
and coal capacity the first object, our Navy would still be too 
weak for its enormous duties as it is. The Blake and Blenheim are 
armed so as easily to contend with a modern armour-clad. But 
the armament becomes useless with a sea speed of 17°5 knots, 
whereas a vessel like the City of Paris, lightly armed, goes 20 
knots, and by speed could keep clear of such an armament, and 
destroy any amount of traders in sight of the Blake or Blenheim. 
Our sixty-three cruisers, if they were fit, could not accomplish the 
one duty of coaling our stations. 

“T will conclude with a very apt quotation by Lord Brassey— 
Lord Brassey’s ‘Annual,’ 1890:—‘The fleet,’ to adopt the 
language of Cotton and Payne, quoted by the author in his 
preface, ‘is England’s right arm. But for her fleet, England 
would be a cypher in the councils of Europe, might be denuded of 
her Colonies, and could not hold the Indian Empire a year. But 
for the fleet the English working man might any day find his 
daily occupation gone, and the prize of his children’s bread risen 
to half-a-crown a loaf. The greater the fleet and the wider the 
area of its operations, the more effective this right arm of the 
nation must become. Every shilling that is devoted to it, if 
expended with economy and judgment, is well bestowed, for it is 
England’s insurance against those great accidental calamities 
which destroy the happiness and prosperity, and sometimes the 
lives, of nations.” 
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THE COMPACTUM FEED-WATER HEATER. 

THE ever-growing importance of means for lowering the 
consumption of coal used in steam engine boilers has given 
rise to the construction of numerous forms of feed-water 
heaters, and amongst those which are noteworthy for their 
efficiency and simplicity are the ‘“‘Compactum”’ feed-heaters, 
made by Messrs. J. Kirkaldy, Limited, London. We illus- 
trated these heaters, as made for a large battery of boilers at 
the Barrow works, in our impression for the 14th May, 1886. 
At another time we illustrated them as used in various forms 
on board ship. We now illustrate the form used for the 
smaller sizes of land boilers, namely, from 5-horse power 
upward, and as made with some modification in form, up to 
250-horse power for land boilers, the heating being jeffected 
by the exhaust steam from the engines, where condensers 
are not used. 

The apparatus consists of a cast iron casing fitted with a 
number of solid drawn brass § tubes, through which the 
exhaust steam passes. The ends of these § tubes are securely 
fixed in tube plates formed in the case, which, while keeping 
ends tight, allows the body of tube to expand; these tube 
ends are easily accessible by removing the covers, and one 
length of exhaust pipe, without disturbing the heater. The 
feed-water is pumped through the heater, entering at the 
bottom and passing out at top to the boilers, being heated 
on its passage through, and depositing its scale and grease 
in the heater. The former, falling down clear of tubes, can 
be blown or scraped out from time to time. Means are pro- 
vided for the extraction of the air and grease. 








In the engraving, 1 is the exhaust steam inlet; 2, the 
exhaust outlet; 3, the feed-water inlet; 4, the hot-feed outlet 
to the boilers; 5, scum valve; 6, drain and sludge valve; 
7, relief valve ; 8, soda cock; 9, soda and air cock; 10, drain 
from tubes; and 11, cleaning door. 

A feed escape valve is provided to relieve the pressure 
should the check valves be closed. The soda cock, with pipe 
and funnel, is arranged so that soda in a liquid state may be 
passed into either the steam or the water side of the heater, 
thus cleaning inside of tubes and softening the scale on the 
outside. There is also a connection on the exhaust outlet 
cover to take away the condensed steam, thus securing a 
supply of hot fresh water, which can either be used over 
again as feed-water, or for other purposes. The apparatus 
is of moderate weight and dimensions, and so self-contained, 
that usually no special foundations or brickwork are required, 
and the cost of fitting is small. In addition to heating the 
feed-water, it removes nearly all the solids, grease, and air. 

The large heater fitted to the Barrow battery of boilers 
was found to save 13 per cent. of the fuel previously used, 
and Mr. N. Williams, engineer to the Hodbarrow Mining 
Company, Millom, reports that one of these exhaust steam 
feed-heaters, fitted to one of the company’s pumping engines 
by Messrs. Westray, Copeland, and Co., is saving 16 per cent. 
of the coal previously used. The samekind of heater may be 
seen in the Leadenhall Market Cold Storage Company's 
establishment, and on a larger scale at the Barry Docks. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 








ELECTRO-MAGNET SEPARATOR. 


Sir,—We think it due to ourselves and your readers to reply to 
Mr. C. E. Hall’s letter, which you published in your issue of the 
18th inst., otherwise a very erroneous impression would be con- 
veyed. Mr. Hall states that he not only claimed the general 
arrangement of his apparatus, but also the method of magnetising 
and demagnetising ee each revolution. We have examined 
the specification, and there is no such second claim; but even if it 
had been claimed, it would not have held good, as we know of 
several cases where this had been done previous to his patent. It 
could not therefore be called novel. 

With reference to his remarks as to the alleged similarity of the 
two machines, we must emphatically deny this, as there is quite 
as much resemblance between a beam and a marine engine. In 
Mr. Hall’s machine the magnets are placed above the bones, and 
have to grope about amongst them to find the iron, with an 
infinitely greater chance of the latter—owing to its heavier weight 
—being covered up by a large or flat bone. But in ours we place 
the magnetised cylinder so that the stream passes over it, and by 
being well shaken or vibrated the iron, by its weight, comes 
directly on to the magnets and is certain to be secured. Another 








most important difference is that instead of having bodily to lift 
the iron up—as in his machine—by our method, it is merely guided 
down ; consequently magnets of much smaller power will extract 
pieces of iron much heavier. Mr. Hall admits the defects in his 
demagnetising process when he explains in his specification that 
he uses a brush and scraper to detach the iron from the magnets. 
Our demagnetising is complete, and neither scrapers nor brushes, 
which have always been found to work imperfectly, are required. 
Seeing that Mr. Hall’s patent has been in existence nine years, we 
think we should have beard of one in actual practice if it had the 
merits claimed for it. Mr. Hall appears to speak of himself as a 
pioneer, but magnets were worked in connection with the 
“Carter” disintegrator long before the date of his patent, and 
although they acted efficiently on small pieces of iron, they were 
imperfect in their operations with hammer heads, marling spikes, 
&e., and owing to this their use was discontinued. 
82, Mark-lane, E.C., July 28th. CHRISTY AND CARTER, 





RAILWAY SPEEDS, 


Str,—To time the speeds of trains requires care, and also that 
the operator shall be in possession of the exact distances from point 
to point, and of the time allowed by the service time-books of the 
company. Now, Mr. Acton Warburton, page 69, is clearly not in 
possession of eitber, hence it follows that the table he favours you 
with contains many serious errors. The driver of No. 1742 happens 
to be a most experienced man, and one not likely to run in the 
extraordinary way recorded on page 69, And, further, the speed 
was also recorded by another person riding in the train, and in no 
case rose higher than seventy-two miles an hour. I hand you the 
annexed table, showing the exact distances and booked times of 
the up Glasgow express :— 

Booked time of 


Glasgow express. 


Distances. 
Miles, Chains. 


Leicester ; 0 0 dep. 5.26 
Wigston .. eS . 
Glen - 5 7 44 
kibworth 10 #11 
Harborough bs 16 618 l 5.45 
Desborough .. — a eS 
Rushton : ae 
Kettering 27 2 pass 5.57 
eee 29 «83 
Finedon : 200«G4 
Wellingborough , 33007 ptss 6.5 
Irchester . oH pa) 
Sharnbrook 42 29 
Oakley ‘ 415 4 
Bedford . m 24 pass 6,23 
St. Pancras 90 Y wr. 7.20 


July 29th. LocoMOTIVE, 


THE LINDE REFRIGERATION SYSTEM, 

Sir,—I could not read Mr. Denny Lane’s last letter with- 
out feelings of amusement and surprise. Amused at the vein 
of humour, mingled with satire, he has endeavoured to import into 
it, which, it need hardly be pointed out, have nothing to do with 
the real point at issue; also at the apparent disdain he treats 
those who have, in response to his solicitation, sought to enlighten 
him; whilst, on the other hand, I am surprised at some of the 
arguments he condescends to use, which are perfectly untenable, 
besides having the disadvantage of being framed in very un- 
scientific terms. 

I am sorry, however, if your correspondent gathered from my 
letter that I had underrated his intelligence or overrated his 
ignorance. I have always had feelings of respect for his ability, 
but his correspondence clearly demonstrates that he has still 
something to learn, and, moreover, that he is stumbling over very 
small things; and whilst he appeared at first to be sincere in his 
quest for truth, he is now begging the question when he describes 
himself as ‘‘ defending the right with his vizor up.” Nor do I 
think it does him credit to claim, as supporting his position, such 
a letter contained in your issue of the 11th inst., signed by 
**S. C. E., Liverpool,” which was simply a piece of confused, 
unintelligible composition, and, so far as I could gather from it, 
only agreed with Mr. Denny Lane in suggesting doubt as to my 
authority. 

But to return to some of your correspondent’s reasoning. 
Replying to my illustration, that if we had condensing water, say, 
at —50deg. Fah., we could dispense with the engine altogether, 
and therefore require no energy at all in refrigerating, he states, 
“that when I will bring this liquid up as a witness on my side, he 
will admit everything.” He might with the same amount of con- 
sistency object to accept the theory of absolute zero till the latter 
condition has been shown him. 

Again, he repeatedly speaks of ‘‘ producing cold.” For instance, 
he says, ‘‘ Every refrigerating machine professes to produce cold ;” 
and again, ‘‘ Where does cold come from?” &c. Ke. As if cold 
was something existing apart from heat. Now, strictly speaking, 
we do not know what cold is, as every condition above absolute 
zero is simply a relative condition of heat. It is all very well to 
speak of cold in a popular way; but when we are dealing with 
scientific principles and theories it is of importance that we 
appreach the subject with clear ideas, or there need be no wonder 
if we find ourselves arriving at unintelligible conclusions. 

But I will proceed no further with much that is contentious in 
your correspondent’s letter, it being so much lost effort, as it all 
proceeds from taking up a wrong standpoint, through not clearly 
understanding the true nature of the process of the working of the 
machinery in question. 

I can only repeat what I have previously endeavoured to show, 
that this operation is not a thermal dynamic one simply, but that 
it is primarily an operation of mere transference of heat. The 
thermal dynamic part of the cycle—viz., the steam engine—is only 
a part of the process, and your correspondent unconsciously 
touches the right keynote when, in referring to my illustration 
already touched upon, he argues that ‘‘ with this impossible datum 
we should have no production of cold, but simply a transference of 
heat from a warmer body to a colder ;” illustrating this by means 
of a hot iron dipped into the smith’s water trough, which is in 
reality a simile of what really does take place. And call the action 
by what vague term you may, such as ‘‘ mechanical refrigerating,” 
&e. &c., the principle is that of transferring of heat, the physical 
laws and conditions being simply utilised, and not ignored or 
superseded by this process more than by any other. The con- 
clusions arrived at by Joule, Grove, ‘“‘and a host of others” obviously 
remain undisturbed by the fact that their results have no con- 
nection with the point at issue, and facts will remain unaltered 
whether expounded by the great authorities appealed to or by your 
correspondent. W. F. R. 

London, July 28th. 

P.S.—Being away from home, your issue of the 18th inst. did 
not reach me in time for reply. I was therefore glad to find that 
your correspondent, Mr. W. J. Thompson, has by illustrations of 
the air machines so clearly corroborated my assertions, in showing 
i no energy is theoretically necessary for the abstraction of 
neat. 





THE AUTOMATIC VACUUM BRAKE, 


Sm,—Messrs. Archbutt and Deeley, in their lengthy letter, 
p- 68, have contented themselves with characterising my letter as 
“irrelevant,” and so forth; but they do not bring forward any 
arguments or replies to the facts to which I called the attention of 
your readers. As your correspondents deny having made the 
assertion with regard to the vacuum brakes becoming inoperative, 
I quote the paragraph to which I referred. In their second article, 
p- 21, they state :—‘‘ There seems to be a very general impression 
that this current of air becomes cooled by expansion much below 
the temperature of the atmosphere, that it consequently deposits 
moisture in the cylinders, ball-valves, and train pipe, and that if 





the temperature should fall below the freezing point, the water go 
collected congeals and renders the brake inoperative.” To prove 
the fallacy of this supposition, Messrs. Archbutt and Deeley then 
proceed to give details of their experiments and theories, and at 
the conclusion of the article they state the vacuum brake js 
“essentially a dry brake.” It is perfectly absurd for your corre. 
spondents to say that my letter is ‘ prejudiced.” IT have no 
interest or prejudice for or against any brake ; but I desire the 
truth to be ascertained. 

It is most important that continuous brakes should be in good 
working order, and not liable to be rendered inoperative by 
becoming frozen, The question therefore is, does the automatic 
vacuum brake become frozen up or does it not! The Board of 
Trade returns, and the Carlisle accident especially, prove con- 
clusively that it does. I am glad to see that Messrs. Archbutt and 
Deeley in their letter, p. 68, state their contention clearly: 
“Granted that ice has been found in the brake apparatus, whence 
has it come!” Your readers will probably have a difficulty to 
reconcile this admission with their previous statement, p. 22, where 
they tell us: ‘‘(4) That water substance, no matter whether it be 
liquid water or ice many degrees below the freezing point, js 
capable of being evaporated by the current of rarefied and dried 
air which passes through the brake apparatus, and that this is true 
under all conditions of atmospheric temperature and humidity,” 
Messrs. Archbutt and Deeley having admitted that the ive has 
been found, the only matter remaining is their question ‘ whence 
has it come ?” To which I reply that atmospheric moisture, rain, 
damp, or snow is drawn into the apparatus at every joint, and 
having accumulated becomes frozen, rendering the whole brake 
useless. Messrs. Archbutt and Deeley remind me, p. 68, “ that 
the couplings, when running, are shielded by the ends of the 
coaches.” This statement is absurd and incorrect; the bodies of 
railway carriages are certainly more than a yard apart, and the 
hose couplings are not in the least shielded. 

Some time ago, in consequence of the number of cases of trains 
overrunning platforms in consequence of the vacuum brake being 
frozen up, I had occasion to make some experiments to prove 
‘‘where the water came from,” and these showed that atmospheric 
moisture, drawn principally through the joints in the couplings, is 
the true cause. 

Every railway man knows that when the automatic vacuum 
brake is applied the hose couplings open to a greater or less 
extent, and when a vacuum is created, rain or damp is drawn in, 
and having been drawn in it freezes in winter time. 

Messrs. Archbutt and Deeley continue to place atl the blame for 
the numerous freezing cases upon the ejectors. | have pointed 
out that the Great Western Company uses a pump to maintain the 
constant vacuum; but let us goa step further. Take a train of 
carriages and create the vacuum by means of a pump only, no 
ejector in use or connected to the apparatus, Where does the 
water and ice come from, except from the rain, damp, or moisture 
of the atmosphere? The fact that moisture accumulates irrespec- 
tive of ejectors proves conclusively that the freezing up of vacuum 
brakes is a defect which neither the assertions of Messrs. Archbutt 
and Deeley nor the improvement of ejector valves can overcome. 

CLEMENT E, Stretton, 

40, Saxe Coburg-street, Leicester, 

26th. 


Sir,—The London and North-Western Railway Company fas 
just issued to their officers an appendix dated July 7th, 1890, and 
it contains the following order. 


(Copy. ] 
Working of the Vacuum Brake during Frost. —Notice to Lovomotive 
Fore men and Engine men. 

‘*In order to prevent the accumulation of ice in the pipes of the 
vacuum brake apparatus on engines and carriages during frosty 
weather, enginemen are hereby instructed that before leaving the 
shed to work a train they must remove the tail pipe from the 
stopper at the back of the tender, or both on tank engines, and 
give a good blow through with the large ejector. This must also 
be done before leaving their engines in the shed when finishing work. 

‘Before starting with a train, and also at the principal stations 
at which the train is timed to stop, they must give the pipes a good 
blow through with the large ejector while the tail pipe of the rear 
vehicle of the train is off the stopper, so as to clear out any 
moisture that may have formed in the pipes. A man will be 
appointed belonging to the locomotive department to remove and 
replace the tail pipe; and enginemen on arrival at a station where 
the pipes are to be blown through must look out for the person 
told off to do this duty, who, after removing the tail pipe, will 
signal to the driver when to blow up, and who will replace the pipe 
on the stopper after the pipes have been cleared by the large 
ejector. The locomotive foreman of each district must use his 
own discretion when to appoint men for this duty, being guided 
by the severity or otherwise of the frost. He must also, at his 
discretion, arrange for the vacuum brake pipes between the engine 
and tender to be uncoupled while the engines are standing in the 
shed.” 

This instruction does not seem to confirm the assertion of Mr. 
Deeley and Mr. Archbutt, that the vacuum is a dry brake. 

July 29th. AN ENGINEER. 





SUPPLYING MARINE BOILERS WITH FRESH WATER. 


Sir,—Accept my apologies for again troubling you, but having 
taken Messrs. Weir's statement ‘‘in the connection in which it is 
used by them, and understoud them to claim to be the first intro- 
ducers of a successful apparatus for producing the large quantities 
ef fresh water required by the main boilers,” which is precisely 
what Mr. Normandy’s machines do, his system will, I think, be 
acknowledged by impartial persons to have been successful, and 
they were planned with the object ‘‘of producing from sea water 
good cold fresh water for drinking; also, fresh water for replacing 
fresh water lost from the boilers of steamers, so as to avoid using 
any sea water, which injures the boilers and wastes coal.” This is 
a fair statement, and makes clear ‘‘the purpose for which the 
machines were designed,” As to my astounding conclusion in the 
face of Messrs. Weir's statement, I refer to Mr. Normandy’s 
patents No, 2581, of 1875, and subsequent ones, No. 4339, of 1876, 
No, 2180, of 1881, and No. 12,419, of 1886; while that worded by 
Messrs. Weir, also successfully, is No. 9567, of 1886. After 
referring to the correspondence on this subject on pages 516, 29, 
and 46 of your previous issues, I leave you and your readers to 
form their own conclusion, and disclaim that any distortion of 
statement has been made by JoHN KIRKALpy. 

London, July 25th. 





BALE’S SELF-ACTING LOUVRES. 


Srr,—Permit me to express my appreciation of your favourable 
notice of my self-acting louvres in the columns of THE ENGINEER, 
11th inst., also to point out an apparent typographical error, viz.: 
Iam not “ R.E.,” but was acting engineer R.E. Department, West 
Coast of Africa, from February, 1867, to November, 1870, designed 
the water supply to Tower-hill Barracks, Sierra Leone, and my 
plans being approved by the War Department, the project was 
carried out for bringing the water from its source in the adjacent 
mountains through an inverted syphon across the valley to the 
barracks on Tower-hill, affording constant and unlimited supply 
extended to the military hospital, Government houses, military and 
civil offices in Free Town, also standpipes at crossing of main streets 
for publicuse. Formerly water was carried in buckets from two 
brooks either side the city of Free Town. Since, ex officio, I 
twice received thanks of the Secretary of State for War for services. 

Having done my duty, I wish to avoid the appearance of 
supererogation. J, E, BALE, Major, late L,W.1.R.E. 

Colchester, July 24th, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue chief event of the week has been a meeting of the Midland 
Iron and Steel Trade Wages Board, The meeting was an 
adjourned one, for the purpose of continuing the discussion on the 
question of the reduction of the age rae from 1s. 9d. to 1s, per 
ton for puddling, as proposed by the employers’ section. The 
question was first considered two months ago, and again on 
June 9th, when it was decide 1 to suspend the premium until after 
the next ascertainment—at the end of July—of the average price 
of all classes of iron sold during May and June by the twelve 
Midland firms whose books are always examined for the purpose, 
wages in the meantime to be 9s, 6d. per ton for puddlings, with 
mill and forgemen in proportion, 

The Chairman—Mr, Benjamin Hingley, M.P.—-said the ascer- 
tainment had now been made, and it showed the selling price to be 
£7 16s, 5d., or a reduction of 8s. 6d. per ton upon the average for 
March and April. The last average in the North of England 
showed a reduction of 6s, 6d. per ton, which proved the contention 
that the Staffordshire masters were paying a higher rate of wages 
than were being paid in the North of England. The recognised 
correct difference between the rates paid in the Midlands and the 
North was 6d. per ton, The chairman went on to state that the 
employers’ section thought that now was a proper time to correct 
the basis of the premium, and they looked to the workmen’s section 
to agree to their proposal to reduce it to 1s. per ton. If that was 
accepted it would, they thought, place them—the employers 
—in a fair and proper position, They asked that the rate of wages 
should be 9s. per ton for puddling, mill and forgemen in proportion. 
On behalf of the operatives, Mr. Harris, the vice-chairman of the 
Board, asked for a re-establishment of the full 1s. 9d. premium, or, 
failing that, then that the question of the premium remain in 
abeyance for a further period of two months. Considerable discus- 
sion ensued, during which, at one time, it was feared that a settle- 
ment would not be arrived at, and that the matter would have to 
go to arbitration, Eventually, however, a decision was arrived at, 
under which it was decided not to re-establish the premium at 
present, but simply to give effect to the reduction carried by the 
last average selling price. Ultimately, therefore, both sections of 
the Board adopted the following resolution :—‘‘ That the proposed 
reduction of 3d. per ton for puddling and 25 per cent. in mill and 
forge men’s wages be agreed to, on the understanding that the 
abnormal difference between the wages of the Midlands and the 
Northern districts will be rectified on a future occasion; this 
arrangement to continue until the last Saturday in September.” 

In the pig iron trade there was a better demand for most 
descriptions. Common sorts were quoted 40s., and in some cases 
a little more than this, and part-mines 45s. For all-mine hot-blast 
£3 10s. was the tigure asked ; whilst the quotation for cold-blast 
nil-mine was £5, Crude iron sellers generally were firmer than for 
some tims past, declaring that with the present prices of coke and 
coal they really could not afford to accept former rates. 

In the finished iron trade the reduction in ironworkers’ wages 
was brought forward as an argument by purchasers to endeavour 
to obtain a concession. Sellers, however, were firm, and would 
make no abatement upon recent rates, urging, in justification of 
this policy, an increasing firmness of the fuel market. Marked 
bars were in rather better demand at £8 10s., whilst common sorts 
ranged from £6 15s, and £6 17s. 6d. upwards. Hoop iron was in 
moderate demand at £7 10s. Tube strip for engineering purposes 
was in pretty good demand at £7 5s., and gas tube strip was in 
slow sale at £7 2s, 6d. Sheet iron sellers were firmer than they 
have recently been, and reported the demand to be better. Some 
of them were refusing orders at anything under £7 15s., and many 
of them were holding out for mvre. With the end of July the 
period closes during which the Sheet Makers’ Association withdrew 
their official quotations. 

A meeting of the Sheet Iron Makers’ Association was held on 
‘Change, when the advisability was discussed of putting forward 
a new official quotation. It was stated that the demand from the 
galvanisers was improving as they were in receipt of better orders 
from abroad, It was decided to adjourn the meeting until the 2nd 
of October, and meanwhile to make efforts to bring about a com- 
plete combination of the whole of the trades. 

The engineering trades continue well engaged. There is a good 
demand particularly just now for pumping machinery both from 
abroad and from mining cofnpanies at home. Australia and India 
are buying well of this class of manufactures. 

The heavy iron founders are also busy, and the bridge and roof- 
ing makers continue well engaged. : 

Arms and ammunition firms in Birmingham are busy upon 
Government work of various descriptions, and prospects are good. 

Electric engineers report an accession of business, many of them 
having almost more than they can do with. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—There is no very material change to report since 
last week in the general condition of trade throughout this district ; 
if anything, there is, perbaps, a rather better tone, but any real 
improvement is very slow in making itself felt, and where advanced 
prices are being held for this tends to check further business. It 
is only too evident that there is still a want of confidence in any 
early substantial revival in trade, and underselling continues where 
business is being secured, some brands of pig iron being offered at 
1s, 6d. to 2s. per ton under the price that makers are quoting. In 
fact, it may be said that it is only where sellers are prepared to 
meet buyers at low figures that transactions of any moment are 
being put through; and although makers, after the fairly large 
sales which many of them were able to effect a few weeks back at 
the minimum rates, are now endeavouring to hold out for slightly 
higher prices, they are unable to secure business of any weight at 
the advanced rates they are now quoting. 

The Manchester Iron Exchange on Tuesday was only moderately 
attended, and there was not more than a very limited business 
reported generally. The tone of the market, however, was, if 
anything, slightly better, as compared with last week, and here 
and there prices for some brands of pig iron showed a hardening 
tendency, whilst there seemed to be less underselling at the very 
low figures that have recently been accepted. It can scarcely be 
said that the market has really established any appreciable upward 
movement in prices, as where makers hold out for advanced rates 
this invariably tends to check further business, and there are still 
low sellers who are prepared to book orders at considerably under 
the prices that makers are quoting. For pig iron the demand is 
only of a restricted character, and where orders are given out they 
are for the most part confined to small hand-to-mouth require- 


mente, Lancashire makers still quote on the basis of about 49s. 
x 50s., less 24, for forge and foundry qualities, delivered equal to 


anchester, and small orders have been booked on about the 
basis of these figures. In district brands prices are irregular, 
and not much business is reported. Derbyshire iron, in 
which a fairly large business has been done recently, shows 
hs slight upward tendency so far as the very best foundry 
prands are concerned, these being now quoted at about 51s, to 
Sls. 6d., less 24, delivered equal to Manchester; but there 
= inferior foundry brands obtainable at quite 2s. under these 
oe whilst forge Derbyshire can still be bought at as low as 
tos. bd. to 46s., less 24, delivered here. Much the same may be 
said with regard to Lincolnshire ; makers having sold fairly well 
yeeatly, are endeavouring to hold for better prices, forge qualities 
eek quoted at about 45s. 6d. to 46s. 6d., and foundry at about 
2/8, 6d., less 24, delivered equal to Manchester ; but they are find- 
ing themselves out of the market at these figures, and forge 





Lincolnshire has been offered at as low as 44s., less 24. Outside 
brands coming into this market have stiffened up slightly, but top 
anne are not readily obtainable. Good foundry brands of Middles- 

rough have been quoted at about 52s., net cash, delivered equal 
to Manchester; but there have been ready sellers in the market at 
5ls, 4d., net cash, whilst in Eglinton 54s. 6d. is still being readily 
taken, although makers are quoting 55s. and 55s. 6d., net cash, for 
delivery here. 

Hematites have been meeting with rather more inquiry, and 
there is evidently a lessening margin between the prices at which 
iron can be bought out of store and makers’ quotations. For good 
foundry brands, delivered in the Manchester district, 63s. to 
63s. 6d., less 25, may be taken as about the current average 
figures; but, here and there, sellers are to be found who apparently 
have no confidence in any permanence of present prices, and they 
are willing to undersell. 

Rather more business is reported to be coming forward in the 
finished iron trade, and in some instances considerable sales have 
been made for forward delivery, but the actually new business 
doing generally is still only of small dimensions, and there is no 
improvement whatever so far as prices are concerned, except as 
they may be affected by the apparent stiffening in raw material. 
For good ordinary qualities of Lancashire and North Staffordshire 
bars £6 7s. 6d. to £6 10s. is taken readily. | Lancashire hoops can 
be bought at £6 10s, to £6 12s. 6d., and although the | seed 
qualities of sheets are quoted not under £7 15s. per ton, there are 
lower descriptions to be bought at 10s. below this figure. 

Makers of steel boiler-plates report that a few more orders have 
been given out recently, and there seems to be a disposition to hold 
out for rather better prices, Certainly the prices of not only 
local houses, but of makers in other districts who supply Lanca- 


shire consumers ought to be strengthened by the threatened wages’ | 


dispute in the steel trade on the Clyde. Already Scotch makers 
are intimating that they cannot undertake the execution of further 
orders owing to the possibility of a dispute with their men on the 
wages question, and this must froth throw buyers who have 
orders to place upon other sources of supplies. Good qualities of 
steel boiler plates have been sold quite recently to consumers in 
this district at as low as £7 15s. per ton., and local makers have 
been accepting £7 17s. 6d.; but there seems to be a disposition on 
the part of local makers to hold out for £8 per ton, and no doubt 
should there be anything like a protracted stoppage of the output 
in Scotland, there will be, temporarily at least, a substantial up- 
ward movement of prices in this market. 

The metal market remains without any very material change. 
Consumers of manufactured goods are still buying simply from 
hand to mouth at present, whilst manufacturers are going on with 
the orders they have on their books, and although fresh business 
is unquestionably wanted, they show no disposition whatever to 
give way upon their full list rates to effect sales. 

The monthly report just issued by the Steam Engine Makers’ 
Society shows that trade, so far as the returns from the various 
branches connected with the above organisation are concerned, 
remains in the same brisk state as regards employment, and that 
with the exception of members out on wages disputes, the number 
on the books in receipt of out-of-work donation is slightly less, the 
total being still only about 4 per cent. on actual donation, The 
reports from the various districts as to the state of trade continue 
fairly good, and there is no appreciable falling off in any depart- 
ment. In the various important industrial centres of Lancashire 
the leading trades are still well employed, stationary engine builders 
and machine tool makers being all very busy, whilst locomotive 
builders are tolerably well off, and boilermakers have plenty of work 
in hand. The disputes with regard to wages, which are going on 
in several districts, are of no great magnitude, being confined to 
towns where the rates are considerably below the general standard, 
and the men are seeking to bring up their wages more nearly to the 
general level. The employers in many instances are holding out 
against any further concessions, but here and there the men seem 
to be successful in obtaining at least some portion of their 
demands. 

Messrs. Holden and Brooke, of St. Simon’s Works, Salford, have 
introduced an improved type of locomotive injector, the peculiar 
feature of which is that, besides being automatic self-starting, they 
are started and regulated, both as regards steam and water, by one 
handle and movement only, the handle acting not merely as a regu- 
lator, but also as a self-contained steam valve. By a slight turn of 
this handle the quantity of feed delivered to the boiler can be 
regulated to a nicety, whilst in addition they are constructed to 
take feed-water at an exceptionally high temperature, and are thus 
well adapted for hot countries. See. Holden and Brooke have 
at present in hand a number of these improved locomotive injectors 
for the Indian, New Zealand, and various foreign railways. 

In the coal trade of this district the steady demand for all 
descriptions of round coal which has been reported during the 
month has been maintained up to the close. The better qualities 
available for house fire purposes especially have been moving off 
much more freely than is usual at this time of the year, and 
although inland requirements for the commoner descriptions avail- 
able for iron-making and steam purposes have not shown any 
material enlargement, there has been decidedly more activity for 
shipment, and the output generally has been moving away with 
much less going into stock than is customary during the summer 
months. Of course, a good deal of the buying has been in antici- 
pation of an advance in prices with the commencement of the 
month ; and, as I have intimated in previous reports, the leading 
colliery firms in the Manchester district have, in accordance with 
their usual practice that any upward or downward movement in 
wages or prices should go together, advanced their pit, wharf, and 
delivered rates upon all descriptions of fuel 5d. per ton, as an 
equivalent to the further advance of 5 per cent. in wages which is 
being conceded to the men. This advance is not for the present 
being followed at all generally in other Lancashire districts, but it 
is tending te harden up prices in the direction of a further upward 
movement at the close of August. Engine classes of fuel still hang 
upon the market, and common descriptions of slack remain quite a 
drug, with prices very irregular. At the pit mouth best coals 
average lls. to 11s. 6d.; second qualities, 10s.; common round 
coals, 8s, 6d.; burgy, 7s. to 7s, 6d.; and slack, 6s. to 7s., according 
to quality. 

In the shipping trade, as already intimated, there has been a 
more active business doing, and better prices have been obtainable, 
good qualities of steam and forge coal, delivered at the High 
Level, Liverpool, or the Garston Docks, fetching about 9s. 6d. to 
9s. 9d. per ton, and house fire qualities from 10s. 9d. up to 11s. 
per ton according to quality. 

Barrow.—There is a better tone to report in the hematite pig 
iron trade this week. Not only has the demand improved on both 
home and foreign account, but prices have advanced fully 2s. per 
ton. Warrants, which have been bearing the market for several 
months past, at last show a marked degree of buoyancy, and have 
advanced in price from 51s. 6d. to 53s. 6d. per ton net cash. Makers 
of iron are doing business at the same figure in Bessemer qualities 
of pig iron, mixed numbers. The market showsa steady feature in 
relation to consumption, and now that the lowest point has been 
touched and makers’ prices are the same as warrant prices, there 
is every hope of a good healthful trade being done. 

There has been a decrease of 8175 tons in the stocks of hematite 
warrants, which makes the reduction since the first of January 
last 116,890 tons. There are still 263,654 tons stored at the various 
storages. 

The steel trade shows several satisfactory features. The demand 
for all classes of steel, but more particularly for heavy goods, is 
brisk. Rails are in good inquiry on home and foreign account, 
and a good market is alike experienced for heavy and light quali- 
ties, eavy rails are quoted at £5 to £5 5s. per ton, light rails at 
£6, and colliery sections at £7 to £7 10s. per ton. There is a 
better inquiry for steel shipbuilding material, and as makers are 
getting through the orders they have held for some time, new 
trade will be very acceptable. Prices are steady at £6 lds, for 








plates, and £6 5s, for angles and other sections. It is felt, how- 
ever, that cheaper quotations will be required before much weight 
of new orders can be placed, and before shipping owners will be 
induced to place orders for new tonnage. 

_ Blooms are a fairly good trade at £4 17s. 6d.; tin-plate bars are 
in more liberal request at £5 to £5 2s, 6d.; hoops remain brisk at 
£8 10s.; wire rods slow at £8 10s. for No. 6 standard ; boiler plates 
are down at £7 10s.; slabs quiet at £4 17s. 6d. 

Spiegeleisen is in fuller request, and the demand from America 
again shows new strength. Prices have advanced to 100s. for 
20 per cent. quality, 

During the week 22,046 tons of pig iron and steel have been 
exported, against 21,024 tons last year, an increase of 1022 tons. 
Up to date 617,105 tons have been exported, against 619,948 tons 
last year, a decrease of 2845 tons on 1890. 

_ Shipbuilders are very busy. On Saturday the Naval Construc- 
tion and Armaments Company will launch the second of the three 
protected cruisers they are engaged in building for the Admiralty. 
Considerable activity is noticeable in the shipbuilding and engi- 
neering trade, and builders are looking hopefully forward for new 
orders, 

Iron ore is weak in tone, and prices are at 9s. 6d. to 10s. 6d. per 
ton net at mines for ordinary qualities. The mines are indifferently 
employed. 

Coal and coke steady. East Coast qualities of coke are quoted 
at from 19s. 6d. to 21s, per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE shares in iron, steel, and coal companies have been rather 
firmer this week. In coal circles there is a very hopeful feeling 
expressed as to the results of the working during the year. It is 
believed that very handsome profits will be shown when the balance 
sheets are made out. Steel and iron companies which have to buy 
their coal are at a disadvantage, and, in some instances, the 
interim dividends which are being announced are considerably 
under expectation. 

Tenders have been sent in by our two armour-plate making firms 
for the conning towers for the four large battleships—Renown, 
Repulse, Royal Sovereign, and Admiral Hood—now in course of 
construction under the Admiralty scheme for the strengthening of 
the fleet. The armour for these ships is being manufactured in 
equal proportions at the Atlas and Cyclops Works. With these 
orders for the conning towers, the requirements of the Government 
in regard to the four ships will be about finished. 

The revolution in the Argentine Republic has excited special 
interest in this district, owing to our increasing business in railway 
material of all kinds with that rapidly developing country. 
Cutlery and hardware have been decreasing of late, the value 
exported for the last six months ending June 30th, 1890, 
having only reached £47,579, compared with £82,484 for the first 
half of 1889. During last month our Argentine customers took 
from us a value of only £4722, as compared with £9670 and 
£16,444 for June of 1889 and 1888. The falling off of the 
lighter articles is attributable to the attention paid to the de- 
velopment of the country by means cf railways. English makers 
sent to the Argentine Republic during the six months ended 30th 
June last a value of £925,825 in railway material, against £569,281 
for the corresponding period of 1889. In other goods largely pro- 
duced in Sheffield and district, the value sent during the first half 
of the year was about £1,500,000. These included wire, hoops, 
sheets, and boiler plates, cast and wrought iron manufactures, &c. 
In steam engines and fittings alone the value was £181,743. Six 
months’ trade to the tune of two and a-half millions in iron and 
steel productions alone gives importance to any market, and the 
progress of the civil war is therefore watched very closely. 

The scissors manufacturers report that they are very well off for 
work, Several establishments, where the pressure is heaviest, 
complain that their departments are underhanded, through the 
rules of the trade society as to apprentices being simply pro- 
hibitory. Through the Trade Union regulations they are pre- 
vented from increasing the number of workmen, and thus they 
can only produce slowly, and when a ‘‘spurt” arrives they are 
unable to take full advantage of it. This is a complaint which I 
have heard in other directions besides the scissors establishments. 

The cutlery trade is again rather quieter, the ‘‘ boom” from the 

United States, caused by the fear of the market being closed by 
the McKinley Tariff Bill, having now subsided. Whether the 
measure becomes law or not, the business with the United States 
will be quiet until the stocks rushed in during the scare have been 
cleared off the shelves. From Solingen the reports are depressing. 
Solingen is severely hit by the proposed new tariff. The German 
manufacturers felt the full force of the exceptional call during 
May and June, and are now experiencing the reaction. It is said 
that several Solingen makers have ceased production for a time, 
preferring to be idle to work at a loss. Of course, the fear of 
losing the American market is causing our Solingen competitors to 
give closer attention to the Colonies, where English firms are 
finding themselves hardly pressed. The outlook at present is any- 
thing but hopeful for the cutlery industry. In the silver and 
plating trades there is a very good season business being done. As 
usual, the houses which can make the best show in attractive 
novelties are doing the bulk of the business. Some of these devices 
in natty articles for the breakfast and tea tables are exceedingly 
oretty. 
. The experimental boilers mentioned last week as having been 
manufactured by Messrs. John Brown and Co., Atlas Works, are 
fitted with the Serve tubes. The word ‘‘ Purves” was inserted by 
mistake last week. Messrs. Brown have voth the Purves flues and 
the Serve tubes in hand at their works. 

The Institution of Mechanical Engineers is this week holding its 
annual meeting at Sheffield. A great number of years have 
elapsed since its last visit ; indeed, although many overtures have 
been made by this and similar societies, with a view of exploring 
the principal centre of the high-class steel and cutlery manufac- 
tures in this country, they have always been discouraged, rather 
than otherwise, by several of the leading manufacturers. On the 
present occasion a sufficient number of them, including the Mayor 
and Master Cutler, have given the members a hearty welcome, and 
the programme is abundantly sufficient to satisfy the largest appe- 
tite for information. Still several of the principal manufacturers 
have, to a certain extent, held aloof. It is understood that they 
are by no means unwilling to show their works to visitors selected 
and approved by themselves, but they object to free and indis- 
criminate admission. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE has been no change of importance in the Cleveland pig 
iron trade during the last fewdays. Prices remain about the same 
as last week, and a steady business for prompt delivery has been 
done. No. ¢ g.m.b. is still scarce, and consequently commands a 
better price than other qualities. Merchants are selling at 43s. 3d. 
per ton, but makers require, and as a rule obtain, 48s. 6d. for 
immediate delivery. Forge pig, which is usually only 1s. per ton 
below No. 3, is now plentiful, and 40s, 6d. is the most which is 
obtainable for it. Scarcely anything has lately been done for for- 
ward delivery. . 

For Cleveland warrants there is but little demand, the price 
current is about the same as that of makers’ iron, viz., 43s. 3d. 
per ton, buyers offering 14d. less. : 2 

Owing to the scarcity of No. 3 pig iron, considerable quantities 
are being taken out of Connal and Co.’s Middlesbrough store. 
The stock held on Tuesday last was 93,339 tons, which represents 
a reduction of 1113 tons last week. The increase, amounting to 
about 8000 tons, which took place at the beginning of the month, 
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has disappeared, and the stock is now less by 470 tons than it was 
on the Ist inst. 

Shipments from the Tees are not proceeding satisfactorily. On 
the 28th only 59,541 tons had been sent away, against 76,281 tons 
in the corresponding portion of June. 

The demand for manufactured iron has slightly improved, and 
quotations for ship plates have been raised from £5 5s. to £5 
per ton. Ship angles remain at £5 5s., and common bars at 
£5 12s. 6d. All free on trucks at makers’ works, less 24 per cent. 

At the general meeting of the shareholders of the Consett Iron 
Company, to be held on the 16th August, the directors will 
recommend the payment of a dividend of £1 17s. 6d. per share on 
the old shares, and of £1 9s. 4d. per share on the new ones. They 
will also recommend a dividend of 4s. 3d. per share at the meeting 
of the Consett Spanish Ore Company, to be held on the same day. 

Mr. Waterhouse’s report to the North of England Board of 
Conciliation and Arbitration for the Manufactured Iron and Steel 
Tradeés for the two months ending June 30th, 1890, has yust been 
issued. It carries with it a reduction of 3d. per ton on —— 
and 25 per cent. on all other forge and mill wages, to take effect 
from the 28th inst. The net average selling price of finished iron 
is certitied to have been £6 9s. 114d. per ton, which is just 6s. 6d. 
per ton below the price of the previous bi-monthly period. The 
total weight invoiced was 43,748 tons, against 50,239 tons, giving 
the startling decrease of 6491 tons. Looking into details, it will 
be found that of plates 4652 tons less were made, and of bars 1915 
less, whereas in the case of angles twenty-six tons more were 
made, and of rails forty-nine tons more. The whole of the 
decrease is therefore in plates and bars. . The fall in the price of 
plates was 6s. 10d., in bars 5s. 11d., in angles 5s. 8d., and in rails 
6s. 9d. per ton. It is not thought likely that there will be any 
resistance on the part of the men to the reduction. Indeed, they 
are now getting the benefit, by means of the sliding scale, of the 
high-priced contracts, some of which are still on the makers’ 
books. 

The members of the North-East Coast Institution of Engineers 
and Shipbuilders are about to take their summer holiday by making 
an excursion to the Exhibition at Edinburgh. A special train will 
leave Sunderland and Newcastle early on the 3lst inst., picking up 
members at intermediate stations. ‘The time passed at Edinburgh 
will be from eleven in the morning to six in the evening. Dinner 
will be provided at the Waterloo Hotel at four o'clock. There is 
every prospect of the excursion being well patronised by the 
members. 

The shipbuilders of the Tyne, Wear, Tees, and Hartlepool, have 
had a conference at Sunderland to decide on the amount of reduc- 
tion in wages which they should seek to enforce upon their work- 
men, in view of the present depressed state of shipbuilding, and 
have decided to demand 7} per cent. off piece and time rates, to 
take effect in October next, and another 74 per cent. to take effect 
in January, 1891. 

A conference has also been held between representatives of the 
workmen and the employers to consider the proposed reduction. 
This was attended, among others, by Mr. Knight, general secretary 
of the workmen’s union. He argued that the men were still as well 
employed as they have ever been, and he asked on behalf of his 
constituents that all idea of a reduction should be postponed until 
next year at all events. 

The dividend which has just been announced at the rate of 6} per 
cent. per annum upon North-Eastern Consols, thas not given com- 
plete satisfaction to shareholders. Most people expected that 7} 

ver cent., or at least 7 per cent. would be the rate announced. 

Vith a surplus of nearly a quarter ofa million over the correspond- 
ing half of last year, it is considered that something more than an 
extra half per cent. might have been afforded. It is true that 
working expenses, especially as regards coal and labour, have risen 
considerably, but, it is thought, not more than to the extent of 
half per cent. on the dividend. It is believed, therefore, that the 
directors must be increasing their stocks of materials or rolling 
stock, or spending more than usual on repairs and improvements, 
in order to enable them to spend the less on these items in future, 
when their returns may not be as good. It is well known that 
they favour the policy of equalising dividends as much as they can, 
in order to prevent undue fluctuations in the value of their stocks, 

The Middlesbrough Corporation are by no means pleased at the 
recent decision against them in the High Court of Justice, and 
which had reference to a dispute with a builder as to the street 
line to which a certain new building should conform. Ata recent 
meeting of the General Purposes Committee, it was proposed to 
take steps to upset the decision. The Town Clerk, however, 
informed them that they had no grounds for appeal, and it was, 
in his opinion, unfortunate that they had decided to litigate. 
Threats of proceedings in other cases have since been received. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


BusINEss has been quiet this week in the Glasgow pig iron 
market. In Cleveland warrants there has been scarcely anything 
doing. Scotch warrants have been depressed a little on several 
days, but they have afterwards recovered, and the prices are 
understood to be maintained partly in consequence of the specula 
tion account being largely over-sold. 

The past week’s pig iron shipments amounted to 9235 tons, 
against 12,275 in the corresponding week of last year. The United 
States took 550 tons ; Canada, 1855; Germany, 941; France, 270; 
Russia, 150; Belgium, 137; Holland, 120; Italy, 100; and other 
countries, 996; the coastwise shipments being 4116, against 5738 in 
the same week of 1889. The total shipments for the year to date 
are now 273,368 tons, being 33,973 more than at this date last year. 

Since the holidays the withdrawals of pig iron from Connal and 
Co.’s Glasgow stores have been upon a scale that would appear to 
indicate that there is to be a continuance of the extensive home 
consumption. It appears that general founders and pipefounders 
have been receiving good orders, and that they will require a large 
quantity of iron during the next few months. 

The current prices of pigs, which show little change, are as 
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follow :—Gartsherrie, f.o.b. at Glasgow, No. 1, 60s. 6d. per ton; 
No, 3, 55s. 6d.; Coltness, 62s. 6d. and 56s. 6d.; Calder, 63s. and 


53s. 6d.; Langloan, 61s. and 56s. 6d.; Summerlee, 60s. and 56s.; 
Clyde, 60s. and 54s.; Carnbroe, 48s. and 47s.; Govan, 47s. and 
46s, 6d.; Glengarnock, at Ardrossan, 59s. 6d. and 52s. 6d.; Dal- 
mellington, 52s. and 51s.; Eglinton, 47s. 6d. and 47s.; Shotts, at 
Leith, 62s. and 57s. 6d.; Carron, at Grangemouth, 65s. and 
5ds. 6d. 

The iron ore imports into the Clyde have lately been on an 
extensive scale, those for the month of June having, indeed, been 
the heaviest on record, aggregating 64,128 tons. The total arrivals 
of this ore for the first six months of this year are 283,647 tons, an 
increase of 127,639 tons over the imports of the first half of 1889. 
The consumption of hematite pig iron has been very steady in 
Scotland for a long time, and there is a fair prospect of the large 
ore imports being absorbed within a reasonable time at the ironworks, 
Prices, from the makers’ point of view, are low, and some improve- 
ment will be hailed with satisfaction. Reports which have been 
current with reference to a ‘‘corner” in hematite warrants appear 
to have been exaggerated. On several days there has been a 
scarcity of hematite warrants in the Glasgow market, and prices 
went up smartly in consequence; but stocks in the North-west of 
England are so heavy that operators are not likely to have much 
difficulty in closing their accounts when necessary. 

During the past week there have been shipped from Glasgow 
locomotive engines and tenders to the value of £21,459; sewing 
machines, £6000; steel goods, £3444; machinery, £15,953; and 
general iron manufactures, £29,537. 

At most of the malleable ironworks operations are now in full 
swing after the holidays. So far as can be ascertained, the work 
on hand is for the most part light. A few orders are coming for- 





ward, but there is a lack of that pressure which is usual in times of 
activity. Prices are nominally unchanged. A reduction will be 
made in the wages of the ironworkers, in accordance with the 
award of the Conciliation Board of the North of England, there 
being an agreement between masters and men here for the rise 
and fall of wages on the basis of the English arrangement. 

The steel workers did not return to work on Monday at the 
larger works, as an understanding had not been arrived at with 
reference to the question of wages. The prices of steel have fallen 
so low that makers could not afford to pay the former scale, and 
they therefore intimated that a reduction would be made at the 
end of the holidays. The employers also desire some important 
modifications in the methods of working, to which the men were 
not prepared to agree. Both parties have beenanxious for friendly 
negotiations, and unwilling that the stoppage of work should be 
regarded either as a strike or a lock out. In these circumstances 
a friendly adjustment of a difficulty is almost certain to be 
obtained. 

There is greater animation in the coal trade than was expected 
this week. While the consumption at the iron and steel works is 
reduced, particularly in the case of the latter, a brisk demand has 
sprung up for shipment to Mediterranean ports, and prices have, 
on this account, been fairly well maintained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


1 REFERRED last week to a threatened strike amongst railway 
servants. Th's is now coming to a head, and has assumed such 
proportions that the great industries of a large area are likely to 
be seriously affected. The Taff and Bute, Barry, Rhymney, and 
Brecon and Merthyr railway drivers, firemen, and guards are 
chietly implicated, and notice has been given that if their demands 
are not conceded they will strike next week. The effect of the 
strike would be to stop the mass of the coal, coke, and patent fuel 
shipments at the Bute Docks, Penarth, and Barry. The southern 
and eastern outlets would be all but ata standstill ; but the western, 
cid Swansea, might be expected to benefit, though it is uncertain 
whether or not the railway friction will be contined even to its pre- 
sent limits. 

An extension of the strike movement has been made this week 
to the tippers of the Bute Docks, and as the notice of the railway 
men ends on August 6th, the tippers ask for a reply to their appli- 
cation by that date. Their demand is 6d. per hour for waiting 
money, an advance of 4d. per ton on all coal shipped, a 
4d. per ton on all coke, 5s. 6d. per 100 tons for making ‘‘ small” 
boxes, and also for tipping ore. A charge of 2d, a wagon for re- 
tarring. In addition to these claims there are some objectionable 
minor ones, one that no tipper is to assist in removing cranes. 
Taken in conjunction with the demands of railway men, the 
tendency is to drive capital into a solid phalanx of opposition, and 
I shall not be at all surprised but that the present determination of 
railway directors to resist will be aided by coalowners and others 
in every possible legitimate way. If coalowners find, fur instance, 
that the stoppage of their collieries is threatened, a section of 
men may be told off to aid outdoor movements, and there is a 
whisper that the London and North-Western and other railways 
will come to the assistance. The railway directors are fully 
determined to stand by the Taff manifesto, not only for their own 
sake, but for that of the other railways. This, briefly, is:—Time, 
ten hours daily ; overtime, the excess of sixty hours per week, 
and to be paid for at the rate of time and a-quarter; time off 
duty, nine hours between each day’s working; Sunday duty to 
include only trains ordered out between midnight Saturday and 
midnight Sunday, and to be paid for at time and a-half. 

I hear that the railway men regard their demand of a full week’s 
pay being guaranteed as the most vital one; and if this be con- 
ceded, a compromise is likely. Against this the railway authorities 
quote ‘‘ Mabon’s Day,” colliery contingencies, &c., and are resolute 
in resisting. This contention is also strongly supported by Sir 
W. T. Lewis. ; 

The labour crisis necessarily upsets trade, and coalowners are 
acting with great caution. Prices are firm, and best steam is at 
15s., and in some cases more is asked ; seconds, 13s, 3d. to 13s. 9d.; 
Monmouthshire in some cases at 14s. to 14s. 3d.; small seconds, 
8s. 9d. These at the best are only approximate prices, the market 
being in a most unsettled condition. Coalowners are calculating 
upon the possibility of a period of artificial trade, high prices 
being paid for coal in proportion to the difficulty of shipment. 
Another subject discussed on ’Change is the likelihood of a good 
deal of tonnage being ordered to other ports. House coal is in 
less demand and prices are weak; No. 2 is at 11s, 6d. and No, 3 
at 13s, 

Both at Swansea and Newport the state of things is regarded as 
hopeful. Swansea, in the event of astrike, would have the capacit, 
of the Rhondda connection tried to the uttermost. A large bulk 
of Rhondda coals continue to be forwarded to that port. In the 
first few days after the opening of the railway 3000 tons were sent. 
I am glad to note a better future growing out for Newport, Mon. 

Lord Tredegar has come to the front. The dock company have 
decided to give out the contract at once for the completion of thirty 
acres of still water accommodation, and;the lock, which will take a 
vessel of 500ft. length. A trade bureau, an exchange, and further 
warehouse accommodation are under consideration. In addition, 
Newport is to be the centre for outward shipments by the Royal 
Italian Mail Steamship Company. It is believed that by Lord 
Tredegar and Sir George Elliot’s efforts the prosperity of the port 
will be much increased. 

The iron and steel trades are looking better, and prices are 
generally firmer, with a tendency to advance. This has been 
shown of late particularly in pig and rails, which latter are better 
by from 5s, to 10s. per ton. Steel bar and merchant bar are also 
improving, and buyers are fortunate in getting orders booked for- 
ward at present quotations. 

Ironmasters have been busy of late in prosecuting their men for 
absence without leave. In these days of good wages it is most 
difficult to keep the men at work. During the last few days the 
Rhymney obtained a verdict, with £3 and costs, against each 
defendant ; Dowlais, £1 and costs; while in the case of Cyfarthfa, 
two men were sent to hard labour for twenty-eight days. 

Another of the okl works came to the front at a sale this week, 
near Neath, of the old Amman Works, with its large mineral tield 
containing the well-known Resolven, Wenallt, and other seams. 

The movable plant of Llwydarth, Maesteg, Iron and Tin-plate 
Works, and of Caerleon Tin-plate Works, Newport, is to be sold. 

Tin-plate prospects are good, and as the American tariff is still 
hanging fire, business is more brisk. The caution of American 
senators is to be commended. They cannot ignore the opinions 
expressed at Barrow, and elsewhere; and, if English and Welsh 
trade is sought to be crippled, retaliatory movements may be 
expected on our part. With this view prominent, the tone of 
things on Swansea Exchange this week was decidedly better. 
Hematites are going up. Tin-plates of all descriptions are not 
only firm at last quotations, but in many cases better by 14d. to 
3d. per box. 

The shipments of tin-plate at Swansea last week amounted to 
81,146 boxes, and receipts 54,286 boxes, lessening stocks by 26,000 
boxes. Large clearances are going on for Batoum and New Orleans, 
and in a few days for Baltimore and Philadelphia. Swansea port 
shows an excess of 10,000 tonnage per week over the average. 

The improvement in the coke trade has been well maintained. 
Patent fuel—average trade. 

The Bristol and South Wales Wagon Company again show most 
satisfactory results, and declare a 10 per cent. dividend. 

Morfa copper men, 600 in number, are on strike, and collision 
between unionists and non-unionists is threatened at Newport. 

The Aberdare and Merthyr Colliery officials held their monthly 
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meeting last Saturday, when the discussion on a paper, by Mr, 
Phillips, on **Coal Dust,” was continued and concluded, : 
prevailing opinion affirmed the conclusions of experts, that coal 
dust increased the effects of an explosion, but was not in itself 
capable of causing an explosion. 

"here has been a conference in London of Welsh colliery owners 
with a view to improve arrangements for relieving distress caused 
by colliery accidents. Two resolutions were passed—cne that 
public committees should in all cases take powers to appropriate 
surplus funds for permanent organisations . relief, and another 
resolution suggested encouraging the appeal to mineral landlords 
in support of such organisations. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 


GENERALLY speaking, the state of the iron markets over here 
continues without animation. 

On the Silesian pig iron market production exceeds consumption 
and stocks are, consequently, increasing. In the malleable iron 
trade very little inquiry is coming forward. The steel trade 
remains without any improvement whatever, and the tendency of 
‘oer is still in a downward direction. Machine and wagon 
actories continue fairly well employed. 

Business on the Austro-Hungarian iron market is quiet, as is 
usually the case about harvest time. The pig trade is still rather 
dull, while for manufactured iron a fairly active inquiry is coming 
forward. Wire and wire nails are in somewhat better request 
since last week. Most branches of the engineering trade are stil] 
fairly well employed. 

On the French iron market the former unsatisfactory state con- 
tinues. In all branches and in all districts buyers remain ina 
reserved position, and the downward movement in prices continues, 
The Comptoir de Longwy, whose continuance till July 31st, 1894 
was agreed upon, has sold to Germany during the year 1889, in 
May and June 25,000 t. pig iron at 52 f. p.t.; in July and August 
20,000 t. at 54f. and 66,000 at 55f.; in November 100,000 t. at 62f., 
and 30,000 t. at 75f. 

No change for the better can be reported respecting the Belgian 
iron market. Every branch on the producing as well as the con- 
suming line remains as dull as before. 

On the Rhenish-Westphalian iron 
almost depressed tone prevails. The ore trade has not 
changed since last report. Although in the Siegerland and 
Nassau the production of iron ore has been considerably restricted, 
still there is not sufficient request even for the diminished output, 
and prices cannot be called firm. Minette only has maintained its 
former quotation. There isa good deal of slackness in the pig 
trade. As far as the Rhenish-Westphalian sorts are concerned, 
prices a be called pretty firm. Only spiegeleisen, small lots 
for immediate delivery, is briskly called for at present. Other 
sorts of pig iron meet with but very weak demand. The symptoms 
of improvement in the malleable iron trade, reported in last week's 
letter, seem to have been only of a transitory nature. Makers 
show an anxiety to secure specifications to keep their works going, 
For bars, inland as well as foreign, demand is alike unsatisfactory, 
Hoops continue in irregular request. There is still no improve- 
ment noticeable in the plate and sheet trade, sale being insutticient 
and prices in no proportion to those of the raw materials. Wire 
and wire nails continue strongly neglected. Machine and wagon 
factories are, for the greater part at least, satisfactorily employed. 

The total production of pig iron in Germany, including Luxem- 
burg, was, for June, 1890, 387,852 t., of which 185,362 t. were 
forge pig and spiegeleisen, 39,131 t. Bessemer, 116,768 t. basic, and 
46,591 t. foundry. In June, 1889, production was 330,812 t.; in 
May, 1890, 400,234 t. From January Ist to June 30th, 1890, 
2,339,583 t. were produced, against 2,092,376 t. for the same period 
the year before. : 

As regards the import of foreign iron into Switzerland, official 
returns state French pig iron, from the Longwy district, to have 
considerably increased, at the expense of English and Luxemburg 
iron; the trade in Nassau and Westphalian iron to have greatly 
decreased, in consequence of the enormous prices, and the proba- 
bility being that it will cease altogether in future. Finished iron, 
plates and railway material, were, as yet, chiefly supplied by 
Germany, but girders, &c., are now supplied by French works, 
while thin sheets are almost exclusively imported from Belgium 
into Switzerland. Even for railway material, sets of wheels and 
axles, for instance, Belgian works have competed most successfully. 
The Swiss works are showing great activity, and have raised their 
production accordingly. 

The present Seed state of trade generally, and iron trade 
especially, naturally leads attention to those ete ha which, though 
apparently within reach, have, as yet, not been properly taken into 
account, Means of cheaper transport clearly being one of these 
remedies, the importance of inland navigation is again and again 
pointed out to the public by private individuals as well as by local 
anthorities. The public mind, it appears, is rather hard to rouse 
in the matter, from a presentiment, possibly, that it is a question 
of the purse, 





market a quiet, and 








LAUNCHES AND TRIAL TRIPS. 


The new steel well deck cargo steamer Corea, built at Blyth, by 
the Blyth Shipbuilding Company, for Messrs, Stephens, Mawson, 
and Gass, of Newport, Mon., made her official trial on Saturday 
last. The vessel left the company’s yard on the morning, under 
the command of Captain Irvine, and successfully ran the measured 
mile, giving results which were, we are informed, highly satis- 
factory to all interested. The Corea is a duplicate of the Crimea, 
recently completed for the same firm, and is built on the web frame 
principle, and has water ballast in cellular bottom. 

On Friday, July 25th, Messrs. Forrestt and Son, Wyvenhoe, 
Essex, ran on the river Colne a trial trip of asteam launch for service 
on the UpperCongo, Her dimensions are 53ft. over all; 50ft. 6in. p. 
by 9ft. 3in. by 3ft. draught of water, with 6 tons only 18in, The bull 
is constructed of mild galvanised steel, fitted with cargo-hatches 
forward and aft, and with a cabin at the after end for accom- 
modation of Europeans. The engines are of the compound high- 
pressure type, with a vertical boiler. The hull and machinery are 
designed as lightly as possible for transport from the coast to 
Stanley Pool, and only a few parts weigh over 601b. each. The 
boiler was bolted together for the purpose of the trial. After a 
run of three hours, on which, we are informed, a speed of nine 
miles an hour was obtained, the launch returned to the builders’ 
yard, where she was immediately placed on their slip to be taken 
to pieces and packed. A sister boat is almost completed for the 
same service, 








LIVERPOOL ENGINEERING SocrETy.—It is proposed, in connection 
with the excursion to Edinburgh Electrical Exhibition on Monday, 
August 4th, to pay visits to the Forth Bridge and the Edinburgh 
cable tramways, facilities to view these works being at the disposal 
of members. As the interests of members will probably be best 
served by not inspecting the Exhibition in one body, it is not pro- 
posed to make a formal visit, but to intimate to the Society such a 
course of arrangements as will insure their meeting or staying 
together in Edinburgh. It is proposed to leave Lime-street station, 
Liverpool, about 2.15 p.m.—exact time not yet fixed—on Saturday, 
August 2nd, arriving at Edinburgh about ten o’clock. Compart- 
ments will be reserved for the party, and the return fare, third- 
class, will be 10s., by this train pen ol Arrangements will be made 
for the accommodation of members at the Edinburgh Hotel, 
Prince’s-street, upon receipt of an intimation to that effect. 
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NEW COMPANIES. 


Tae following companies have just been regis- 
tered :— 
Brilliant Light Company, Limited. 


is com: was registered on the 21st ult., 
aan capital ot £15,000, in £1 shares, to acquire 
certain inventions, also letters patent in respect 
thereof, granted to Sir James Nicholas moog: 
and further, an invention in burners, and the 
letters patent granted to the Patent Argand Gas 
and Oil Burners Company, Limited, and R. T. 
Strangman, and to carry on the business of gas- 
fitters, lamp manufacturers, &c. The subscribers 
vt Shares. 
Wm. Tully, 58, Gurney-road, Leytonstone, engi- : 
ui Verden, 4, Great Winchester-street, solicitor 1 
A. W. Kerly, 14, Great Wi hester-street, solicit : 
1 





W. A. Granger, 15, Foulden-road, N., engineer .. 
J. Taylor, 17, Baches-street, Hoxton, brass finisher 
J. Bateman, 20, Clarence-street, Clapham, car- 


— 


Gobet, 96, Farringdon-road., .. .. .. + 

The number of directors is not to be less than 
two, nor more than five; the subscribers are to 
appoint the first; qualification, 100 shares; remu- 
neration, £50 per annum each, and 10 per cent. 
of available profits after 10 per cent. dividend 
divisible. Solicitors, Messrs. Kerly, Son, and 
Verden, 14, Great Winchester-stret. 





Douglas Forge Company, Limited. 


This company was registered on the 22nd ult., 
with a capital of £10,000, in £10 shares, to acquire 
the business of engineers and ironfounders carried 
on as the Douglas Forge Company, at Scholes, 
Wigan, Lancaster. The subscribers are:— 

Shares. 
*s, D. Stares, Hanging Ditch, Manchester, tea 

a Sc. ca” be. ge 44. oe, ioe. 0a, 08 
*R. B. Seddon, Ince, near Wigan, manager.. 
Mrs. Seddon, Ince, near Wigan int 
T. Hall, Warrington, iron manufacturer 
*J. Eatock, Wigan, ironfounder eae 
J. B. Brown, Wigan, manager... .. .. .. 
Mrs. M. Stares, Hanging Ditch, Manchester 

The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk. The company in 
general meeting will determine remuneration. 
Qualification, ten shares, Registered office, 
Scholes Bridge, Wigan, Lancaster. 


ere ee 





Franco-African Lighting Syndicate, Limited. 

This syndicate was registered on the 19th ult., 
with a capital of £25,000, in £1 shares, to manu- 
facture and supply gas, electricity, or other 
luminant in Algeria, Tunis, or any other part of 
the French Dominions or Protectorate. An un- 
registered agreement of 16th ult. with T. M. 
MacGeagh will be adopted. The subscribers 


are :— 

Shares. 
E. G. Inman, 269, City-road, clerk .. q aa 1 
W. Cousens, 17, Victoria-street, secretary .. .. 1 
G. A. Stanbrough, 8, Hetherington-roud, Clap- 


ham, secretary . aha ng re ieee 
T. W. Gardiner, 6, Herron-road, Kennington 

(a leer rare eee ee 1 
F. Burbidge, 44, Amwell-street, E.C., clerk... 1 
E. Boucher, 229, High-street, Lewisham, clerk .. 1 
E. G. Tanton, 11, Queen Victoria-street, clerk 1 

Most of the regulations of Table A apply. 
Directors’ remuneration, £50 per annum each, 
and a further remuneration of 10 per cent. on the 
net profits for each year, the chairman to receive 
double fees. Registered by Mr. W. Cousens, 17, 
Victoria-street. 





adian Mechanical Gold Extracting Company, 

united. 

This company was registered on the 22nd ult., 
with a capital of £50,000, in £1 shares, to carry 
into effect an agreement made 19th July between 
Middleton Crawford, of the one part, and Thomas 
Ball, F. Andrew, John Richardson, and Septimus 
Lewe, as trustees on behalf of the company, of 
the other part, to acquire any patents, patent 
rights, concessions, &c., relating to the separation 
of gold and other metals from crushed or divided 
ore, granted, or to be granted, to Middleton 
Crawford, The first subscribers are :— 


*Middleton Crawford, 127, 

rae er eee 
*B. F. Watkins, 127, New Bond-street, W. .. .. 
*T. Bell, Normandy House, Lincoln, engineer .. 
*F. Andrew, 138, High-street, Lincoln, solicitor. . 
“J. Richardson, Lincoln, engineer .. <6 
8. Lowe, St. Mary’s-street, Lincoln.. .. .. .. 
A. Trotter, Staniston-street, Newport, Lincoln, 

og CE EN eae eae ere a: 

There are to be five directors, the first being 
the first five signatories; qualification, £500 in 
shares ; remuneration to be determined in — 
ne Solicitors, Messrs, Andrew and Trotter, 

incoln, 


Shares. 
New Bond-street, W., 


bt et et feet 


~ 


Maclvor’s Patents, Limited. 


This company was registered on the 18th ult., 
with a capital of £250,000, in £2 shares, to acquire 
certain letters patent granted to Ralph Waldo 
Emerson Maclvor and others, Nos. 10,426 of 1888 
and 6815 of 1889, to carry on the business of 
chemists, drysalters, oil and colourmen, importers 
and manufacturers of and dealers in chemical and 
other preparations and articles, compounds, 
smnent, varnishes, &c, The first subscribers 

e:— 

Shares. 


J. Jepson Atkinson, Osgrove Priory, Northam 
tonshire, barrister io ar ~~ “sas . 
H. W. Christmas, 42, Bloomsbury-square, W.C... 
Dr. L. Grant, 9, Western-villas, New Southgate. . 
T. Cooper, Cregg, Nightingale-lane, 8.W., 


500 
500 
500 
NONE a6 nar cs toy as 6G. ba 38 
J. A. Ewen, 11, Bunhill-row, E.C., merchant 
H. 0. White, Homehurst, North Bank, N.W. |. 
: Elmore, 47, Clapham-road, 8.W., electro- 
PEON ay oe isa" ks Me ads coy 0a 
There are not to be less than three nor more 
than seven directors; the first to be appointed 
by the subscribers ; qualification, £250 in shares; 
remuneration, £1500, and 5 per cent. of net profits 
sites 20 | r cent. dividend, such remuneration to 
e divisi ble. Solicitors, Messrs, Newman, Hays, 
and Co , 31, Abchurch-lane. 


500 
500 
500 





THE PATENT JOURNAL. 
Condensed from the ot the Commissioners of 
atents. 


Application for Letters Patent. 


*.* When patents have begn ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


19th July, 1890. 


11,288. ArMaTuREs for Dynamos, J. Vanicombe, 
London. 

11,289. ARMCHAIRS, R. Way, sen., London. 

11,290. Dotiy or Russer, J. Nagel, London. 

11,201. ComBINATION PoRTABLE Enoine, W. Harvey, 
London. 

11,292. SHow Sranps, E. Brockmann, London. 

11,293. PHorocrapHic Cameras, J. E. Thornton, 
Manchester. 

11,294. Sart Cetiars, W. J. Arnott, Birmingham. 

11,295. Apparatus for Suavine, J. R. and W. H. Shaw, 
Blackburn. 

11,296. ALKALINE CaRBonaTES, A. G. Haddock and J. 
Leith, Liverpool. 

11,297. Exevarors, A. J. Boult.(@. H. Reynolds, 
United States. 

11,298. Upper Protector, J. Nielsen and F. Petersen, 
London. 

11,299. Supportina Curtains or VALLANCcEs, C. Rid, 

ndon. 

11,300. CoLLapsipLe Letrer Boxes, F. P. Gaydon and 
J. Westaway, London. 

11,301. Srups, J. D. Jones, H. A. Shillam, and H. 
Dawson, London. 

11,302. Looms, L. Bollmann, Vienna. 

11,303. Meta Cross-tre for Rattroaps, J. P. Taylor, 
London. 

11,304. Broom Catcn, M. Lamont, London. 

11,305. OnTHOPEDIC MarcHING Macuineg, J. L. Naish, 
London. 

11,306, BLeacuine, J. T. Reid, and C. and A. Edmes- 
ton, London. 

11,307. VeLocirepes, J. P. 
United States.) 

,308. Paper Fite, J. P. Bayly.—(P. Pauly, jun., 
United States.) 

11,309. Capiner for Paper Fiies, J. P. Bayly.—(P. 
Pauly, sen., United States.) 

11,310. — Trap, J. P. Bayly.—(H. Barry, United 
States, 

11,311. ANTI-FRICTION JoURNAL, J. P. Bayly.—(J. 
Morell, United States.) 

11,312. Marntainino ELECTRICAL CONNECTION between 
Separate Rattway Trarys, J. P. Bayly.—( A. Baker, 
United States.) 

11,313. Winpow Sasn Fastener, J. P. Bayly.—(/. 
Jenkins, United States.) 

11,314. Harrows, J. 
States.) 

11,315. Stump Extractor, J. P. Bayly.—(J. Manson, 
United States.) 

11,316. TRimmiNG Boots and Sxoes, J. P. Bayly.—(H. 
Schaadt and F. Clark, United States.) 

11,317. Liniment, J. P. Bayly.—(S. Lancaster, Canada.) 

11,318. PorTABLE CookinG Apparatus, J. P. Bayly.— 
(S. McDowell, United States.) 

11,319. ELectric WeLpinc, H. Howard, London. 

11,320. Boat Detacuinc Apparatus, F. A. L. de 
Gruyter, London. 

11,321. Steam BoiLer Fives, W. Ockendon, London. 

11,322. Rarts, F. R. J. Matthews, London. 

11,323. CoMBINED SLEEPERS and Cuairs, R. Hudson, 
London. 

11,324. CarpDBoaRD Boxes, G. E. Wilton and G. Wilton, 
Sons, and Co., London. 

11,325. Lapres’ Betts, G. McDonald, London. 

11,326. Dress Improver for Lapies’ Wear, G. Mc- 
Donald, London. 

11,327. Stampinc, &c., Macuines, C. T. J. Vautin, 
London. 

11,328. SeparatinG Sutpuur from Iron, G. Hilgen- 
stock and J. Massenez, London. 

11,329. TREATMENT of Wueat, C. E. Cassal and W. 
Shedlock, London. 

11,330. Lusricatinc Brarincs of Vessecs, P. Haden, 
London. 

11,331. Sretine Macuines for Frour MILxs, H. Bit- 
tinger, London. 

11,332. Dust Co_iecrors for FLrour Mitus, &c., H. 
Bittinger, London. 

11,333. INpicatrinc Water Lever, C. R. Bonne.—(A. 
Narrrocki, Austria.) 

11,334. Screw-securtnc Devices, C. Huelser.—(F. A. 
Meischner, Germany.) 

11,335. Sream Boiter Systems, C. Huelser. — (E. 
Taerentrant, Belgium.) 

11,336. ARTIFICIAL TEETH, J. 8. Campbell, London. 

21st July, 1890, 

11,337. Manuracture of Currs, &c., J. C. Mvore, 

icester. 

11,338. Loapinc and DiscHarinG Vessexs, G. Taylor, 
Cardiff. 

11,339. Mountinc Naturat Specimens, R. Ward, 
London. 

11,340. PerampBucators, A. M. Hatchman, London. 

11,341. Mitkine Pairs, G. Cotton, London. 

11,342. Cuemisrs, &c., A. Schnerb, fils, London. 
11,343. ENTERTAINMENT APPLIANCES, J. Ferguson, 
Cheshire. 
11,344. Utitisinc DravuGuts of Doors, J.C. M. Bishop, 

Manchester. 

11,345. Fish Ketries, G. J. Earsdon, London. 

11,346. Jorninc Pires, R. Curry, G. Mackie, T. Souter, 

and G. B. Hughes, Newcastle-on-Tyne. 

—— Macuines, J., H., and W. Whittaker, 


Bayly.—(H. Braunjeld, 


P. Bayly.—(W. Davie, United 


ax. 
11,348. Lamps for BurRNING MINERAL O1Ls, A. Howat, 
Manchester. 
— + catia Macuines, D. B. Adamson, 
ve lo 
11,350. Toorh Brus and Pick, W. Gledhill and W. 
Hartley, Huddersfield. 
11,351. MANuracTURE of Sypuon Bott iss, D. Rylands, 
Barnsley. 
11,352. Fumicators, J. H. Clibran, G. Browning, and 
W. C. Browning, Altringham. 
11,353. Curtine Cotton, C. W. and T. P. Keighley and 
. Netherwood, Halifax. 
11,354. Makino Ficurep Fasrics, 0. Swithenbank, 


Halifax. 

11,355. Raisinc TempeRatuRE of Suops, E. C. Pitt, 
Ipswich. 

11,356. Prorectinc Borties, A. J. Boult.—(S. Wales, 
United States.) 

11,357. CoNTROLLING Musical InstRuUMENTs, R. Hope- 
Jones, Liverpool. 

11,358. Biocks or TaBLets of Soap, W. H. Thew, 


11,359. Usina Non-oxipisinc Ors, J. Baptista, 
London. 


11,360. Usinc NoNn-SAPONIFIABLE OiLs, J. Baptista, 


mdon. 

11,361. Curing Nervous Pains, W. Townsend, 
London. 

11,362. AsH CoveREeR for Fire Grate, H. Morris, 
Blackburn. 

11,363. Tosacco Pires, J. L. Duncan, London. 

11,364. Asn Pans, W. Smith and G. Stephenson, 
London. 

~— Ho.pine the Hanp.es of Knives, A. H. Storey, 


on. 

11,366. Printing Presses, A. Luckner, London. 

11,367. Automatic ExtineuisHers for Lamps, J. E. 
Brett, Stockwell. 

11,368. Gran WuHee.s, C. H. Guest and L. Barrow, 
London. 

11,369. Tospacco Cutrers, A. E. Markwick, London. 

11,370. ADMINISTERING Mepicing, H. J. Haddan.— 
A = H. Doty, 8. Hopper, and A. Hopper, United 

ACS. 





11,871. Sreeninc VeLocipepes, J. J. Larroque, 
London. 

11,872. Sizinc Paper, A. Mitscherlich, London. 

11,378. Coin-rrEED Apparatus, W. B. Winn, London. 

11,374. Tupe-maKiING Macuines, W. R. Comings, 


ndon. 

11,375. ge pone for Exuipitinc Pictures, V. L. M. 

mdon. 

11,376. TRIMMING Lamp Wicks, G. W. Kraft and K. A. 
er, London. 

11,877. Distnrectine Drains, J. C. Merryweather, 


ent. 

11,878. Beir Fasteners, J. Snow, London. 

11,379. Exastinc GauGes to give an AtarM, J. T. 
Sheard and 8. Harrison, Salford. 

11,380. Matcu Boxes, H. G. G. Wilkins, London. 

11,381. Conveyinc GRANULAR MareriAts, E. Kreiss, 
London. 

11,382. Mariners’ Compasses, H. J. Newton.—(R. &. 
Dixon, Australia.) 

—_ Fire-LicHTers, T. W. Baker and J. H. Hunt, 

mdon. 

11,384, Protectinc Suirt Currs, R. Gilders, London. 

11,385. Gas Meter Inpvices, J. L. Cloudsley, London. 

11,386. InstrumENT for Hain Dressine, C. Felder, 
London. 

11,387. Burron Sertinc Macuines, H. H. Lake.—(J. H. 
Clark, United States.) 

11,388. Drivinc Gear for VeLocirepes, R. H. Collen, 
London. 

11,389. Tosacco Pires, A. Pflueger, London. 

11,390. ComBineD Purse and Nore-sook, A. Pflueger, 


London. 
ne Removine Strains, M. Lizot (née Lecomte), 
mdon. 
11,392. Composition for Bearines, H. Kirschbaum and 
A. Schnitzer, London. 
11,398. SHapinac We ts for Boots, &c., W. Whitney, 


London. 

11,394. Rock Drixts, T. H. Bell, A. L. Steavenson, and 
R. Clough, London. 

11,395. Boxes, A. J. Boult.—(Z. Saltzkorn and L. 
Nicolai, Germany.) 

11,396. Automatic Guns, J. 8. Wallace, London. 

11,397. TANNING, J. E. Pujos, London. 

11,398. Gas Burner, W. Tully and J. Corbett, London. 

11,399. HorsesHogs, F. H. Cator, London. 

11,400. Picture Carps, W. Hagelberg, London. 

—. Automatic ALARM Locks, E. Bardtholdt, 

ndon. 

11,402. Coupiines for ELtecrric Rattway VEHICLES, L. 

Pfingst, London. 


22nd July, 1890. 


11,403. RippLe Workinc in a VIBRATING FRamMgE, I. 
Dunkley, Grantham. 

11,404. Printinc Presses, B. Huber, London. 

11,405. Lypicatinc Lenoru of TextiLe Fasrics, W. C. 
Lovering, London. 

11,406. Manuracture of Turrep Carpets, C. B. Bigelow, 
London. 

11,407. MetHop of Uritisinc Mryerat Coxours, J. 
Budd, London, 

11,408. Moron or Prime Mover, W. J. Murgatroyd, 
Bradford. 


‘ord. 

11,409. TittrnG Casks and BaRRELs, J. Cooper and C. 
Owens, Manchester. 

11,410. Spiices or Joints for Rartway Rais, R. A. 
Sloan.—{J. M. Bryant, C. H. Zimmerman, J. Becker, 
and B. F. Peabody, United States.) 

11,411. PNeumatic Wrnp-cHests for Orcans, &c., E. 8. 
Peter, Glasgow. 

11,412. Larues, D. H. Church, Manchester. 

11,413. Lumrous Sicut for Rirues, &c., R. G. Smith, 
Southsea. 

11,414. Sprinc Iystrument for Stampinc, &c., B. H. 
Heslop, Stockton-on-Tees. 

11,415. Winpinc Batts of Fipre, M. Firth, J. Knowles, 
I. Halstead, and J. Robertshaw, Bradford. 

11,416. Lawn Tennis, &c., SHors, W. H. Stevens, 
Leicester. 

11,417. Tea-pot, A. Cole, Cork. 

11,418. Propucinc Cotp Arr, J. P. Lea, Moseley. 

11,419. CoG or other ToorHep Wuee ts, F. 8. Wil- 
loughby and T. Horsfield, Manchester. 

11,420. Paper for Paorocrapuic Printine, J. Lewis, 
Birmingham. 

11,421. Tape Looms, W. Stokes, Manchester. 

11,422. Steam Enoryes, J. Turnbull, jun., Glasgow. 

11,423. Gas BurRNeER, 8S. Cadman, Lees. 

11,424. CHarcinc Gas Retorts, G. F. 
Halifax. 

11,425. Sasu Fastener, F. E. Smith, Derby. 

11,426. Cicak HoLperR and Asu CatcHER, G. Renton, 
Halifax. 

11,427. Sweits in Looms for Weavine, G. Barrett, 


Priestley, 


Halifax. 
11,428. Piucs for Barus, J. Lee, jun., and W. Bowers, 
11,429. MANUFACTURE of Brass Wire, B. Mountain, 
mdon. 
11,430. Cigar Houpers, F. Leonard and M. Shorrock, 
Halifax. 
11,431. PHotocrapnic Apparatus, H. Simpson, Liver- 
2001 


pool. 

11,432. UMBRELLA Covers, F. A. Ellis, London. 

11,433. Gear for StarTinNG OmnisusEs, C. Moritz and 
M. Page, London. 

11,434. Construction of Wire CaBues, J. E. Emerson 
and T. Midgley, London. 

11,435. SELF-LocKiING Pap.ocks, C. A. Jensen.—(M. D. 
Lagan, United States.) 

11,436. Prano Actions, A. de F. Dimick, London. 

11,437. Separators for CREAM and Butter, A. Wablin, 
London. 

11,488. Layinc TeLtecrapmH Wires, &c., S. King- 
Church, London. 

11,439. MatTrix-MAKING Macuines, A. J. Kletzker, 
London. 

11,440. ELecrric Raritways, F. Mansfield, London. 

11,441. Rounpasouts, F. Hall, London. 

11,442. Hee Stirrentnc for Boots, W. P. Thompson. 
—(A. F. Stowe, United States.) 

11,443. Manuracturine Licut Bricks, A. Buecher, 
London. 

11,444. SprraL Starrways, W. P. Thompson.—(C. 
Clarke, United States.) 

11,445. Markine Desicns on Boors, J. Leavesley and 
J. North, London. 

11,446. Door Betis, W. P. Thompson.—(F. Sanderson, 
United States.) 

11,447. Sears for Bots, W. N. Brennan, London. 

11,448. Lirtinc Boxes, W. P. Thompson.—(H. B. 
Platen and W. W. Bennett, United States.) 

11,449. Furnaces, J. M. Ayer, London. 

11,450. ARTIFICIAL DENTURES, C. H. Land, Liverpool. 

11,451. Wixpow Fastener, L. 8S. Wilks, London. 

11,452. Manuracture of Coxe, J. Hall, London. 

11,453. Power Presses, H. J. Haddan.—(A. L. Platt, 
United States.) 

11,454. Musicat Boxes, E. Jaccard-Margot, London. 

11,455. AERIAL Macurngs, 8. Cairncross, London. 

11,456. PHonocrapus, J. P. Magenis and R. N. Rich- 
mond, London. 

11,457. Mop for CLeantnG Fioors, J. Lind, London. 

11,458. Borter Furnaces, V. Symonds, London. 

11,459. UmBre.uas, R. H. Ridout, Sunbury. 

11,460. PERFORATED PLusH and Ve.Lvet, T. Mehler, 


mdon. 
11,461. CycLes, E. Edwards.(7. L. F. Schulze, Ger- 
many. 
11,462. Propuctnc Printep Copies from STENCILS, 
H. F. Standing, London. 
11,463. Mernop of Oreninc Letters, B. 8. Weston, 


mdon. 
11,464. BREECH-LOADING FrreE-arms, &c., L. F. Bruce, 


ndon. 

11,465. Rivertine by Evectriciry, M. W. Dewey, 
London. 

11,466. ELectro-maGNeETIc Friction Ciutcu, T. M. 
Foote, London. 

11,467. Forcinc HorsesHor Naz, 8, 8. Putnam and 
G. N. Fletcher, London. 





11,468. Ciippinc or SHEARING ANIMALS, G. E. Pettett, 


ndon. 

11,469. Disivrectinc Water for Fiussixe CLosets, 
. A. Fleuss, on. 

11,470. Winpow-cLeaninc Cuarrs, W. M. Reynolds, 


on. 

11,471. Hopper Drepoers, A. Brown, London. 

11,472. Steam Generator, F. Livet, London. 

11,478. TREATMENT of MoLasses or Syrup, J. Duncan, 


mndon. 
11,474. DisinTeGRATING APPARATUS, P. U, Askham and 


- Wilson, London. 
11,475. Curr-HoLpers, H. H. Lake.—(H. D. Blakeslee, 
United States.) 
11,476. PuorocrapHic Apparatus, G. Mattioli, 
Lond 


on. 
11,477. Exveiores, H. H. Lake.—(S. A. Grant, United 


tates. 
11,478. PuorocrapHic Firm Howpers, J. R. Gotz, 


on. 
11,479. Bur~p1nc MATERIAL, F. Oschwald, London. 
11,480. Dynamo-eLectric Macuinegs, &., E. Thomson 


London. 

11,481. Dust Sare.ps, G. A. Goodwin and W. F. How, 
London. 

11,482. ATTACHMENT to Sarety Bicycuiss, J. Hudson, 


ndon. 
11,483. Cork Stoprerep Borries, A. B. Calder, 
mdon. 


23rd July, 1890. 
11,484. Puncninc Howes into States, W. Hayhurst, 
urn iy 

11,485. Watcues, L. M. Denzler, London. 

11,486. Macuines for DeLivertne Sanp, &c., G. Green- 
field, Newark. 

11,487. Hanpies for Corrins, G. W. Samson, Bir- 
mingham. 

— Cork-cuTriInc Macuines, G. Duncan, Liver- 


pool, 

11,489. PROPELLING Boats, E. G. Hughes, Manchester. 

11,490. ARMaTURES for ELectricaL Apparatus, F. H. 
Royce, Manchester. 

11,491. ADvERTIsING Device, G. H. Line, London. 

11,492. Pneumatic Tire for WHerELs, 8. Bunting, Bir- 
mingham. 

11,498. Strpine INpices for Stipe Russ, G. H. Meire, 
Shrewsbury. 

11,494. SHutries for Looms, R. Burwin and §&. Firt! , 
Keighley. 

11,495. Gas Lamps, A. Heald, London. 

11,496. SLeeve Links, W. W. Kent, Deansgate. 

11,497. VeLocirepes, W. Bown and J. H. Huglcs, 
Birmingham. 

11,498. Looms having Jacquarp Harness, J. Wormald 
and G. Washington, Halifax. 

11,499. DyNaMo-ELEcTRIC Macuines, A. E. Wadley, 
Gloucester. 

11,500. ,pWARD-Locks, F. 
France. 

11,501. Fans for Exsaustinc, &., Purposes, K. 
Leverkus, Manchester. 

11,502. Fizape, W. Bell, Edinburgh. 

11,503. Locxinec Doors of Raitway Carriace:, R. 
Ayriss, London. 

11,504. Lirts, &c., J. P. Lidstone, London. 

11,505. Nicut Licut and Time Inpicator, J. J. Royle 
and H. Bennett, London. 

11,506. SHoze for Brituiarp Tastes, C. Richards, 


Bosshardt.—(L. Jausserun, 


on. 

11,507. Apparatus for SuppLyinc Steam, C. D. Yates, 
ndon. 

11,508. Posta, Wrappers, J. Hamblet, jun., London. 

11,509. ADVERTISING, H. M. Kettlewell and A. Whallcy, 


11,510. Wixp Guarp for Vessets, J. M. Stratton, 
London 


11,511. ConTROLLING MoTiIvE Power Encinegs, J. Gale 
and E. B. Edwards, London. 

11,512. Sarery AtracuMent for Purses, D. C. 
McGlashan, London. 

11,513. Tents, J. Allan, Glasgow. 

11,514. MANUFACTURE of ARTIFICIAL FuEL, W. Lacey, 
Brentford. 

11,515. Steam Boivers for Utitisinc Waste Hear, J. 

esley, London. 

11,516. Macutne Guns, B. Burton, London. 

11,517. Rattway Systems, B. 8. Henning, London. 

11,518. Stop Vatves, W. F. Briggs and W. T. West, 


11,519. DEVICE for Inpicatinc the ConpiTion of the 
Air, J. P. Bayly.—(H. Wintherlich and €. Gilbert, 


United States.) 

11,520. ELectric Batu Brus, J. P. Bayly.—(R. 
Williams and W. Shook, United States.) 

11,521. Pree Oreans, J. P. Bayly.—(/J. P. Martyn, 
Canada.) 

11,522. Construction of Dry WaLts, J. P. Bayly.—(E. 
Adams, United States.) 

11,523. Friction Ciurcu, J. P. Bayly.—(B. Babcock, 
United States.) 

11,524. HoRsE-SPREADING Device, J. P. Bayly.—(L. 
Hague and W. Bolles, United States.) 
11,525. ADveRTisING Device, J. P. Bayly.—(R. Svann, 
United States ) 
11,526. Fountarss, J. P. Bayly. —(C. Baillairye, 
Canada.) 
States.) 

11,528. Car Covup.ine, J. P. Bayly.—(#. Moomaw and 
E. T. Hinote, United States.) 

11,529. Evaporatine Apparatus, A. Chapman and S 
Vickers, jun., London. 

11,530, ARTIFICIAL INDIGO, B. Willcox.—{Farbenjabriken 
vormals F. Bayer and Co., Germany.) 

11,531. MANUFACTURE of CuRTAIN PoLEs, W. Pitt, H. 
J. Carter, and J. Aynsley, London. 

11,532. Trusses, H. M. Colwell, London. 

11,533. Apparatus for Forminc Copper Incots, M. G. 
‘armer, London. 

11,534. Drarr Devices, A. B. Webster, R. C. and M. 
C. Gould, London. 

11,535. GramopHones, W. Suess, London. 

11,536. Makinc ArticLes from Putp, C. M. Starr, 
London. 

11,537. PREPAYMENT Gas METERS, W. Cowan, London. 

11,538. Pocker Knives, B. von Biiltzingsliwen, M. 
Levy, and F. 8. Klotz, London. 

11,5389. Hoistine Apparatus, J. W. Brooke and W. R. 
Hay, London. 

11,540. BREECH-LOADING ORDNANCE, A Longsdon.— 
(F. Krupp, Germany.) 

11,541. Stoves, C. G. Miiller, London. 

11,542. K Driviinc Apparatus, J. McCullocl, 


ndon. 
11,543. Raitways or Tramways, A. M. Leinwather 


mdon. 

11,544. CoIN-FREED AppaRaTus, W! 8S. Simpson, 
London. 

11,545. TREATMENT of MacnesiA, F. M. Lyte and J. G. 
Tatters, London. 

11,546. Bows for use in Dritiine and Trrvinxe, I 
Read, London. 

11,547. MANUFACTURING Gass Bott tes, H. M. Ashley, 
London. 

11,548. Azo Cotourinc Matrers, J. Imray.—(la 
Société Anonyme des Matiéres Colorantes et Produits 
Chimiques de St. Denis, France. 

11,549. CaBLE Raitways, G. 
Germany.) 

11,550. Extractinc GoLp and Sitver from Ores, W. 
Hornsby.—(C. Raleigh, South Ayrica.) 

11,551. Grinpinc Mitts, W. Hornsby.—(C. Raleigh, 
South Africa.) 

11,552. Piano Actions, J. Herrburger, London. 

11,553. Gas Recuiators, G. F. Redfern.—{J. Goebel, 
Germany.) 

11,554. SteRitisinc Mik, G. F. Redfern.—(J. F. H. 
Gronvald, F. H. C. Oehlmann, and @. H. Neuhauss, 
Germany.) 

11,555. Compound Ro.iers for Printina Presses, C. 
Bayer and O. Férster, London. 

11,556. Frower Howpers, R. E. Phillips.—(4. H, 
Overman, United States.) 


. Redfern.—(7. Otto, 








102 


THE ENGINEER. 





Ave. 1, 1890, 








11,557. Ripinc Hair Sxirt, J. Spechelback and T. 
Doughty, London. 

11,558. Orroman Coucues, W. Parker, London. 

11,559. Inrants’ Feepinc Borrtes, E. Robert, London. 

11,560. Drymnc Stoves for Bricks, &c., A. Schaaf 


J 
mdon. 


24th July, 1890. 


11,561. Drive Banps, H. P. Trueman, Birmingham. 

11,562. Tires for VeLocirepes, H. P. Trueman, Bir- 
mingham. 

11,563. ORNAMENTAL Iron Rarine, J. Birchenough, 


ester. 

11,564. Fiexrete Tires for Waeets, W. Andrews, 
Birmingham. 

11,565. Postrace and Revenve Stamps, A. A. Govan, 
Glasgow. 

11,566. PHorocrapHic Cameras, P. Bebbington, Man- 
chester. 

11,567. Pastine, &c., Rotter Ciorus, J. 8. Dronsfield, 

anchester. 

11,568. Sappies for Horsegs, F. A. Close, Bristol. 

11,569. SHARPENING Razors, C. Fearn, Macclesfield. 

11,570. Boor Soxes, &c., J. Simpson._(R. Malcolin, 
Australia.) 

11,571. Wire for Natts, T. B. Norgate and A. H. Milne, 


Briti lumbia. 
_~- a the Soues of Suogs, &c., T. Williams, 


The! 
11,573. Hees of Bours, &c., J. T, Monks, London. 
11,574. VentrLatine Harts, &c., J. Linney, London. 
11,575. GaTHERING Cory, T. G , London. 
11,576. Musica, Instruments, G. P. Matthew, Bir- 


mingham. 
11,577. PRopetyrysc CarriaGEs by ELEctric Motors, 
J. W. Newall, London. 
11,578. Lamp Burners, 8. H. Pillar, Dublin. 
11,579. Sicnts for Lone Rances, G. A. Lewes, Farn- 
—- 
11,580. Morpant for Brack Dyerinc, W. Marriott, 
Huddersfield. 
11,581. Rerorts for Distituinc Spare, F. J. Rowan 
and H. Armour, Glasgow. 
11,582. SusPpenDine Hats, M. Léwenstein, London. 
11,583. Printrnc Apparatus for ADVERTISING, C. 
Ingrey, London. 
11,584. PLate for Encravinc Purposes, E. Hemming, 
mdon. 
11,585. Riyc Spinninc Frames, J. Wilkinson and 
. N. Wilkinson, Manchester. 
ee. Liquip Cxocoxats, V. Tobias and H. Fischer, 
rs iw. 


11,587. Traps for Mice, &c., A. Hogg, Glasgow. 

11,588. Fastrentnc Wixpows, &c., 8. Hill and F. J. H. 
Lilley, Birmingham. 

11,589. StoppPerinc Borties, F. C. Genowa, London. 

11,590. WasTELess SELF-MEASURER and FUNNEL Com- 
BINED, S. Yeomans, Devon. 

11,591. CoveRnGs for UMBRELLAs, W. T. Warburton, 


ive 1. 
11,592. Heaps of Casxs, W. Collier, Liverpool. 


11,593. Sarery Locks for Braceets, A. J. Boult.—(4. 
Pegau, Germany.) 

11,594. Cas Titis, J. White, London. 

11,595. Sack having OvERLAPPING Srpes Sewn with 
Fiat Seams, J. Mead, Horsham. 

11,596. Constructinc Bertus, &c., C. J. Eyre, 
London. 

11,597. Mortice Gauce for CARPENTERS, J. W. Caw- 
dery, London. 

11,598. Automatic CoupLer for RarLway CARRIAGES, 

F. M. de Haas, London. 

11,599. Cocks or Time-KEEPERS, G. Cinquemani, 


mdon. 

11,600. EsTaBLisHinG COMMUNICATION BETWEEN 
Fioors of Buiiprncs, 8. T. Rawlings, London. 

11,601. OpTarsinc Merats from their Fusep OxipDEs, 
A. H. Cowles._(F. W. Matthiessen, United States.) 

11,602. Wurre Leap, G. Bischof, London. 

11,603. ProsectiLes for Frre-aRas, E. Palliser, London. 

11,604. Aquatic Locomotive, L. B. Bitancourt, London. 

11,605. Sars of Barium, P. Kestner, London. 

11,606. Coatinc Metrat Piates with Tix, &c., P. 
Rogers and J. Player, London. 

11,607. Cans, &c., J. Aytoun, London. 

11,608. THREap Curtrer, F. Wilcocks, London. 

11,609. Drivinc Revotvinc Harr Brusges, J. R. 
Taylor, London. 

11,610. Makine Fires, C. Offermann, Germany. 

11,611. Buoys, R. Thow, Glasgow. 

11,612. Stanp a4 Cur Firowers, E. V. Goad and F. 

, London. 

11,613. Frxine, &c., Beer, T. Reade, London. 

11,614. Looms, W. Britain, jun., and F. Goodacre, 
London. 

11,615. Motive Power Encryes, R. T. Moore, London. 

11,616. ExpLosive ProsectiLes, A. Martin, London. 

11,617. BcRaTcHInG APPARATUS, F. Hasenau, Germany. 

11,618. Swixcinc Cots, H. Cunningham, London. 

11,619. Latca Locks, R. W. Allen, London. 

11,620. Trouser Braces, N. 8. and R. J. W. Gambrill, 
London. 

11,621. Separatinc Cream from MILK, G. H. Weston, 
London. 

11,622. Lapres’ Fans, K. A. Chandos-Pole, London. 

11,623. AERIAL Locomotioy, G. F. Redfern.{F. R. 
Sinms, Germany.) 

11,624. AgRtat Transport, G. F. Redfern.—(F. R. 
Simms, Germany. 

11,625. Lamps, 8. 
Germany.) 

11,626. Wasninc Macurnes, F. A. Lallemand, London. 

11,627. Lamps, A. Lighbody, London. 

“—* Topica, Remepy, G. G. Wellington, United 


11,629. Decotorisinc O1rs, W. N. Hartley and W. E. 
B. Blenkinsop, London. 

11,630. Cownectinc Raimtway Merats, E. F. A. 
Reichow, London. 

11,631. Vatve Motion for Steam Enornes, A. Guh- 
rauer, London. 

11,632. Distriputinc Recutators for Steam ENGINES, 
A. Guhrauer, London. 

11,633. Corn-FREED MECHANISM in UMBRELLA HANDLES, 
W. 8. Simpson, London. 

11,634. Duprex Desks, W. 0. Partridge, London. 

11,635. Partitions for Drawers, G. Hawes, London. 


Falk. —(Schwintzer and Griif, 


25th July, 1890. 


11,636. Sprroons, T. Shillinglaw, Bolton. 

11,637. Woop and Firevicat Comprnation, C. G. 
3 waite, Manchester. 

11,638. Propucinc SutpHate of Caxcium, T. Elliott, 
Bristol. 


11,639. SpeeD Generator, F. W. Lane, Belfast. 

11,640. Manuracture of Waite Leap, &c., M. N. 
d’ Andria, Levenshulme. 

11,641. Boxes for Hotpinc Twive, H. Kaye, Halifax. 

—— SEPARATING SACCHARINE Juices, D. Stewart, 


lasgow. 
11,643. Fisuinc Apparatus, J. Thurlow, G. Beeching, 
and J. Dier, Hull. 
11,644. Sappies, E. R. Baller and R. L. Holt, South- 


port. 

11,645. Game, H. F. Hill and E. A. C. Farrow, Not- 
tingham. 

11,646. StaBte Yarp Brooms, W. T. P. Pain, Bromley- 
y-Bow. 

11,647. Cigar Buncuinc Macuines, R. I. Dexter, 
London. 


11,648. Constructinc ApsusTABLE TapBies, H. D. 
Buttram, Stony Stratford. 

11,649. IRon and Sreet Castinos, A. Jepson, Man- 
chester. 

— Frre Brower, T. Moss and M. Scott, Sunder- 
an 


11,651. Grass Tusinc, D. Rylands and A. Husselbee, 
Barnsley. 

11,652. Bearincs of Loose Wueets, G. A. Clough, 
Norton. 

11,653, ELecrric Proputsion of Venicies, W. E. Heys. 
—(J. J. Heilmann, France.) 





11,654. Surveyors’ Instruments, J. R. H. Penning- 
ton, London. 

11,655. Suction Apparatus for CLEANSING WouNDs, 
F. Tiede, London. 

11,656. Sportine CALENDARS, W. P. Thomson.—(4. H. 
Rodinson, ————. 

11,657, Exvecrric Dentat Piuccers, W. E. Gibbs, 
Liverpool. 

7. a Kerss or Fenpers, W. G. Wayne, 


11,659. Wicks for Lamps, M. E. Elder, Liverpool. 

11,660. Avromatic Fue. Freepers, A. Heussy, Loudon. 
11,661. AGRICULTURAL CuULTIVATOR, J. Scott, London. 
11,662. DamPinc Paver or Stamps, G. Powell, Bir- 


mingham. 

11,663. IcE-BREAKING Macuivery, C. E. Barton, 
London. 

11,664. Borries, A. Blackie, London. 

11,665. Horsresnors, H. J. Haddan.—(L. Bertolotto, 
France.) 

11,666. Cleanser for the TeeTH, H. J. Haddan.— 
(L. A. Lenoir, France.) 

11,667. Rereatinc Actions for Pianos, W. Ibach, 


nmdon. 
11,668. PHonécrapuic Recorps, W. St. G. Elliott and 
W. St. G. Elliott, jun., London. 
11,669. Puonocrapus, W. St. G. Elliott and W. St. G. 
Elliott, jun., London. 
11,670. Bari Cocks 
London. 
11,671. Spanners, F. A. Miles, London. 
11,672. Fiyines, &c., C. O. Gridley and A. Bishop, 
mdon. 
11,673. Gas Governors, T. Sturgeon, London. 
11,674. AFFIXING SprkEs to Boots, &c., G. Taylor, 
ndon. 
11,675. VeLocrpepe WHEE xs, B. Blackburn, London. 
11,676. VeLocirepes, W. E. Hurrell and P. H. 
Sercombe, London. 
11,677. Booxsrnpina, R. Birdsall, London. 
11,678. Dock Gates, W. R. M. Thomson.—(4. Wilson, 
Straits Settlements.) 
11,079. Evecrric Connection, W. W. Horn.—(#. 
Sanche, United States.) 
11,680. Propucinc SHerets of Mera, M. G. Farmer, 
ndon. 
11,681. Rounpaxpouts, J. E. Cooper and R. A. Bell- 
wood, London. . 
11,682. Workinc Orpnance, L. Raskazoff, London. 
11,683. TREATMENT of Sucar, &c., J. Duncan, London. 
11,684. LanTeRN for Prorectinc FLAME of Lamps, Xc., 
G. J. Naude, London. 
11,685. Boxes for Hotpinc Tin Tacks, &c., J. Brown, 


and Vatves, J. Willoughby, 


mdon. 
11,686. Evaporatinc Apparatus, 8. M. Lillie, London. 


26th July, 1890. ‘ 
11,687. Sarety FLANGE Piates for FeLLoes of WHEELS, 
C. M. Ashdown, Woolwich. 
11,688. Maxine, &c., Covers to Jars, &c., T. W. 
Duffy and J. 8. Barnfather, Leeds. 
11,689. New Yarn, A. W. Brook and T. Brownson, 


‘ax. 

11,690. ELecrro-MAGNETIC Separators, P. U. Askham 
and W. Wilson, Bradford. 

11,691. Borrte Racks for use in LABELLING BorTLes, 
P. Dutto, London. 

11,692. Drymxc Sanp, W. E. Heys.—(J. McDonald, 


Japan.) 

11,693. SHvuTTLE-Box Motion for Looms, W. Jackson, 
Manchester. 

11,694. Stream Traps, F. Hoffmann, Manchester. 

11,695. Harrows for AGRICULTURAL Purposes, H. J. 
Varlow, Barnsley. 

11,696. Tosacco Pipes, T. J. Carr, Barnsley. 

11,697. Go-carts, VEHICLES, &c., J. Nall and C. Gilkes, 


ey. 

11,698. a Stream Enorves, J. T. Towlson, 
Barnsley. 

11,699. Process of Optarnrnc CHLORINE, G. Nahnsen, 
London. 

11,700. Lettinc Orr the Terry Warp in Looms, W. 
Warrington, Manchester. 

11,701. Avromatic CoIN-FREED Apparatus, A. Hollins- 

ead, London. 

11,702. Sash Movement of Wixvows, W. Shaw, 

Bath. 


11,703. GLazinc and Unciazinc Toots, T. le Poidevin, 
Guernsey. 
11,704. Movuntinc Fiprous Heaps, W. T. Fox, 
Preston. 
11,705. Heat Inpicators and Fire Aaros, 8. 8. 
er, London. 
11,706. Apparatus for SHavinc Purposes, C. F. Mann, 


mdon. 

11,707. Bakers’ and ConrecTioners’ Ovens, J. Adair, 
aterfo 

11,708. Barce, H. A. Bouron and J. M. B. Magot, 
London. 


on. 

11,709. Fencinc, The Adamant Railing Company and 
J. Hetherington, Manchester. 

11,710. Worstep Batts, I. Briggs, jun., Birmingham. 

11,711. Mitk Fitters, T. A. A. Amies, Derby. 

11,712. Arr Tap, R. H. Griffin, Ranelagh. 

11,713. Towets, T. Taylor, Manchester. 

11,714. Grass-Linep Tusinc, D. Rylands and R. 
Morant, Barnsley. 

11,715. Toy, A. E. Carter, London. 

11,716. Jacqguarps, G. H. Hodgson and W. Tetley, 


‘ax. 
. Kwyittinc Macuives, W. Bakewell and C. 
Cotton, London. 

— a or CARRIAGES for CHILDREN, G. Hastie, 
ive’ i 

11,719. Fitters for FiTertnc Siupee, T. A. Bullough, 
ive: L 

11,720. Evecrricat Fuses, R. J. Jones and G. Worrall, 


mdon. 

11,721. Maxine Bricks, G. Woolliscroft and H. Todd, 
London. 

11,722. CoIn- FREED Apparatus, A. Ford - Lloyd, 


on. 

Foop for Ixrants and Inva.ips, 8. Nicholls, 

on. 

11,724. Wixpow SasHeEs, Frames, and Fittinas, G. H. 
Couch, London. 

11,725. Courtine Apparatus for VeHicizs, E. Davies, 
London. 

11,726. ——— Impressions of the Human Mouts, A. 

mdon. 


Lond 
11,723. 
Lon 


Ticket Houiper or Pocket, A. 

irchert, London. 

11,728. CenrrirucaL Batt Toys, E. Edwards.—(H. 
Heyder, Germany.) 

11,729. Dircuinc Macuine, J. P. Bayly.—(H. Kelley, 
United States.) 

11,730. CoaL-mintinG Macuine, J. P. Bayly. —(F. 
Lechner, United States.) 

11,731. Oyster Tones, J. P. Bayly.—(J. Bristow and 
W. Dixon, United States.) 

11,782. Hat and Garment Hook, J. P. Bayly.—(4. 
and E. Hall, United States.) 

11,733. Anrmat Trap, J. P. Bayly.—(C. Hall, United 
States.) 

11,734. Tui. Courtine, J. P. Bayly.—(J. Schriver, 
United States.) 

11,735. Carn Coupiine, J. P. Bayly.—(C. Olds, United 
States.) 

11,736. Can Courtine, J. P. Bayly.—(D. Bigelow, 
United States.) 

11,737. Evectric Arc Lamps, F. W. Allchin and J. 

» London. 
11,738. PareR-MAKING Macuines, F. I. E. Debré, 


mdon. 
11,739. Dry Recutators for Gas-BURNERS, G. P. 
jouet, London. 

11,740. Gas-pRopUCER Furnaces, 8. H. Smith, London. 

11,741. Licutine Cicars, &., G. C. Downing.—(J/. J. 
Him, J. F. Bolling, and W. R. Arnold, France.) 

11,742. Fasteners for Bonnets, &c., G. R. Hudson, 
London. 

11,743. Steam Encines, C. Wells, London. 

11,744. Reparrinc Haryess, O. Cabana, London. 





11,745. Vacuum Drvyinc Apparatus, H. J. Haddan.— 
(J. H. Voelkel, Germany.) 

ll ——— of Rattway Carriaces, G. W. Moon, 

mdon. 

11,747. Dryina Wer Susstances, G. U. Haslam and 
P. Cornish, jun., London. 

11,748. Bas RELIEF ORNAMENTATION in PLastic MaTE- 
RIAL, G. Howe, London. 

11,749. Dritis, H. Grafton, London. 

11,750. Curtine Toots for Miturne and other Pur- 
poses, A. Martin, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


425,562. Rotary Enorne, B. Beck, Chicago, Ill.—Filed 
August 20th, 1889. 

Claim.—{(1) The combination of annular chamber A, 
of abutment B, having steam chest j and oscillating 
steam valve I, and of wheel C, provided with diametri- 
cally-opposite pistons H, radially sliding into and out 
of chamber A, and connected together for simul- 
taneous movement, substantially as set forth. (2) The 
combination, with annular chamber A, abutment B, 
having steam chest j, and steam valve I, with crank 
J, of wheel C, mounted upon shaft D, and provided 
with radially-sliding pistons H, connected together 
for simultaneous movement, and of excentric M, 
mounted upon shaft D, with excentric strap and rod 
for operating such valve, as set forth. (3) The combi- 











rk : : eaten 


nation, with wheel C, mounted upon shaft D and 
provided with diametrically-opposite radially-sliding 
pistons H, connected together for simultaneous move- 
ment, of annular chamber A and abutment B, arranged 
with steam chest and valve I, having crank J, with 
Y-shaped hook-arm 0, and connected to the bed-plate 
by spring », of beam L, provided with pendent hooks 
s, alternately to eng arm o, and of excentric M, 
mounted upon shaft D and provided with strap and 
rod for connecting with one end of beam L, for oscil- 
lating such beam, all substantially as set forth, to 
operate as specified. (4) The combination, with a 
double-piston rotating engine, of oscillating steam 
valve I, having crank J, with arm o, having hooks p, 
and with spring 2, of beam L, having pendent rigid 
arms 9, With set-screws r and pivotal hook-arms i, 
yieldingly held to the set-screws r by spring t, and of 














excentric M, mounted upon the engine shaft, and 
provided with strap ¢ and rod wu, pivotally coupled to 
one end of beam L, all substantially as described, to 
operate as 8 fied. (5) The combination, with 
annular chamber A, having abutment B, of wheel C, 
mounted upon shaft D, and provided with diametri- 
cally-opposite pistons H, radially sliding into and out 
f ener h and connected together for simultaneous 
movement by a frame J, of cranks P, sleeved upon 
shaft D, and of levers y, pivotted to frame /, of cranks 
P, and of stationary stud z, swinging such levers by 
their contact therewith for reciprocating the pistons 
during their rotation, all substantially as set forth. 


425,623. Aprparatvs FOR OPERATING Heavy 
Orpnance, 7. Nordenfelt, Westminster, England.— 
Filed March 11th, 1889. 

Claim.—{1) The combination, in a gun mounting, of 
the base a, the upper frame 5, ee by rollers ¢, 
the pivot cylinder 6’, charged with liquid relieving the 
load’ upon the rollers, the standards 6? on the upper 


[425.623] 
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frame, the cradle ¢ with trunnions a’, carried in 
bearings on the standard, and the gun e, able to move 
longitudinally in the le. (2) Inagun mounting, 
the combination, substantially as hereinbefore set 
forth, of the gun, a ring surrounding the gun and 
having bearing surfaces ¢’ ¢’, inclined the one to the 
other on opposite sides of its lower face, the cradle 





ey, 





having bearing surfaces corresponding with the bearin, 

surfaces ¢’ ¢’ on the gun, and lugs d2 on the cradle 
entering notches ¢?, extending longitudinally in the 
gun, whereby the gun may slide longitudinally in the 
cradle and is held against lateral and axial movement 


425623] 











(8) lu a gun mounting, the combination, substantially 
as hereinbefore set forth, of the gun, a ring surround. 
ing the gun and having bearing surfaces e’, the cradle 
having bearing surfaces corresponding with surfaces ¢’, 
and lugs d? on the cradle enterin corresponding 
notches in the ring which surrounds the gun. ie 
425,655. Screw-currinc Die anp Stock, IW. £, 
Canedy, Downer’s Grove, 1lt,—Filed July 2nd, 1889, 

Clain.—The combination, with the stock having the 
enlargements BBB, which are internally threaded 
and receive the set screws CC and the jam screw E, of 
the holder D, placed in the stock and held therein by 


425655] 





screw E, and having channel d across its face, and the 

die blocks fitted in said channel d and adjusted by 

screws C, the said holder D having clearance grooves 
opposite the 2 ge ends of die blocks F, substan- 
tially as described. 

425,692. APPARATUS FOR REGULATING THE SPEED oF 
Gas or Orn Motor Encines, N. A. Otto, Cologne.-- 
Filed January 25th, 1890. 

Claim.—In apparatus for controlling the speed of gas 
or oil motor engines, the combination of a sleeve on 
the cam shaft carrying the cam that actuates the yas 
valve lever and receiving a to-and-fro motion at each 
revolution of the cam shaft, so as at one time to gear 
with the gas valve lever and at another time not to 
gear therewith, a lever acted upon by a second cam on 
the cam shaft for imparting the said to-and-fro motion 
to the cam sleeve, and a rod or equivalent device 
actuated by the governor, so that when the engine 
runs too fast the said rod is brought into a position in 
which it holds the leverand cam sleeve in the position 
in which the cam cannot actuate the gas valve lever, 
substantially as herein described. In apparatus for 


425692) \ 








controlling the speed of gas or oil motor engines, 4 
lever operated by a cam on a cam shaft, such lever 
being adapted both to open the escape valve of the 
engine cylinder and at the same time to move the 
sliding cam that operates the gas valve lever into the 
position in which it is out of gear with the latter, 
substantially as described. In apparatus for control- 
ling the speed of gas or oil motor engines, the com- 
bination of a lever actuated by acam for moving @ 
sliding cam out of gear with the gas valve lever, 4 
pivotted rod adapted to lock with the said lever, 80 a8 
to keep it in the position in which the sliding cam is 
out of gear, and a lever actuated by the governor and 
connected to the said rod by an elastic connection, 0 
that the governor is free to move with the bell-crank 
lever while the rod is locked in position, substantially 
as herein described. 


425,763, CommuTatoR rok DyNAMO-ELECTRIC MA 
cutnes, 7, A, Edison, Menlo Park, N.J.—Filed 
November 15th, 1881. 

Claim.—In dynamo-electric machinery, the com- 





bination of a commutator composed of conducting 
bars separated by insulation and brushes or current 
collectors bearing thereon, the same having amalga- 
mated contact surfaces, substantially as set forth 
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Ava. 8, 1890. 
COMPOUND MARINE 
YEARS AGO. 
No. VI. 


M. Matux?, in his letter on old compound engines, 
printed in our issue of 4th April, refers to some notes 
of his on the subject, published in the “ Bulletin ” of the 
Socicté des Ingénieurs Civils. These contain a letter by 
Herr Lohniss, who with Herr Hohn collated the rescued 
drawings, from which letter we extract the following :— 

“A few years ago I went into the subject as far as 
possible. There was at Fijenoord a room full of drawings 
and papers, Which I examined with the object of finding 
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The Cuaiueer. 


something as to the origin 
of the compound engine. 
I preserved all the docu- 
ments which bore upon 
the subject, and classified 
them in special port- 
folios. I have also de- 
scribed the various types 
of engines in order to 
establish the share which 
the Fijenoord Works have 
had in the history of the 
marine engine. This col- 
lection is very interesting, 


ENGINES SIXTY | this, he must have regarded his engines as a generalisa- | attempt was made to construct a surface condenser; but, 


| tion of the compound engine, and not as a new inven- | as there was ‘then no india-rubber or similar substance, 


tion. These engines of Roentgen were known by the 
name of ‘ high and low pressure engines,’ the term ‘com. | 
pound engine’ being then unknown. Between Rotter- 
dam and Vreeswijk there is still running a steamer which | 
has an engine of this description, dating from the later | 
portion of this first period of compound engines, and | 
presenting a very good example of the type. 

“ T can well account for this system being abandoned by | 
the following considerations. Roentgen also applied the 
system to sea-going ships. As surface condensation was 





then unknown, the engines were fitted with jet con- 
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and I think M. Mallet 
would find it worth his 
while to consult the draw- 
ings. He would, if I 
mistake not, find the 
drawings of a compound 
engine on which the date 
of 1829 is very distinct. 
“Tdo not think, how- 
ever, that Roentgen took 
out a patent for these en- 
gines, and I can well 
understand why he did : 
not. The Woolf engines 
had already been in ex- 
istence for a long time, = 
that is to say, engines in . 
which the expansion took 
place in two successive 
cylinders, the two pistons 
being at the end of their 
stroke at the same time. 
Stationary engines were 
constructed on this system in England. Roentgen, 
who had made a scientific tour in that country, 
had naturally seen such engines; and it is easy to 
understand that he was anxious to apply the prin- 
ciple to marine engines. But to start these engines 
readily ahead and astern a different angle would be 
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CROSS SECTIONS OF THE S.S. BATAVIA (COMPOUNDED), 1840. 


densers, whence it followed that the boilers became 


' inerusted with salt to such a point that they could not 


necessary for the cranks, and consequently a receiver | 


would be required for the steam between the first and the 
second cylinder. 

“The Woolf engine is only a special case of the com- 
pound engine. The angle made by its cranks is nil; and 
the capacity of the intermediate receiver may in that 
case be reduced to zero. If Roentgen fully understood 


work. High-pressures were not at that time a success 
in maritime navigation ; and their discredit involved that 
of high and low pressure engines. Nothing would do 
but low or moderate pressure engines. At this period 
appeared Penn’s elegant oscillating engines, all working 
with moderate pressures. They occupied but little space, 
and were suitable for sea-going as well as river steamers, 
while taking the place of Roentgen’s high and low 
pressure engines. 

“ About 1840 Hall invented the surface condenser. At 
the Fijenoord Works this subject was taken up, and an , 





the tube joints could not be made tight, and Roentgen 
was no longer there to find a way out of the difficulty, 
so the surface condenser was abandoned. Later on, 
Elder combined the high and low pressure engine with 
the surface condenser, and applied the combination, 
under the name of ‘ compound engine,’ to screw steamers, 
which gave rise to the modern marine engine. 

“It is worthy of remark that our workmen still 
distinguish between the high and low pressure engine 
and the compound engine.. They only give the term 
‘compound’ to engines with surface condensers, and 
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keep the old name of 
‘high and low pressure 
engine’ for those with jet 
condensers. 

“Few constructors of 
our country possessed the 
genius of Roentgen. As 
retired naval officer, he 
presented to King William 
I. a report? on the use of 
screw propellers, armour- 
plates, &c., for vessels of 
war, innovations which 
were only adopted at a 
much later date. This 
report has lately been 
published, I think, in 
the Spectateur Militaire. 





































Roentgen is too little 

known: he deserves a 

place in the history of 

= industry.” 

“hich i ial The ‘ Bulletin” also 
a i ae ‘ contains a letter from 
‘a rl i Mynheer A. Huet,? Pro- 

i a a — fessor at the Delft Poly- 











technic School, from 
which, omitting such par- 
ticulars as to the Nether- 
lands Steamboat Com- 
pany as have already 
been given, we extract 
the following :—‘‘ There 
is no doubt that since 
1829 the principle of the 
compound engine was 
applied on a large scale 
by Roentgen, of Fijenoord. But the fact mentioned 
by Herr Lihniss, that none of the patents applied for 
in Holland by Roentgen relate to compound engines, 
leaves a doubt as to the actual inventor. The work 
of C. A. Tremtsuk® might throw some light on the 
matter. 


* 
Tre Encinecr 








1 An abstract of this report was given in the first article on ‘‘ Compound 


| Marine Engines Sixty Years Ago,” in the number for 21st March last. 


2 We illustrated and summarily described this inventor's water loco- 
motive in connection with the First International Congress on Inland 


| Navigation, held at Brussels in 1885. 


3 “Recueil de Décrets, Ordonnances, Instructions, Décisions Regle- 
mentaires sur les Machines & Feu et sur les Bateaux a Vapeur.” 
Bordeaux, 1842. 
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“ Roentgen was an eminent man, but he had a sad end. 
Probably through overwork, he lost his reason, and had 
to be shut up in an asylum. This fact was told me by 
the late M. C. Mees, former president of the Dutch Bank, 
who had accompanied Roentgen when he left for the 
asylum. Roentgen was Lieutenant of the First Class in 
the Dutch Navy, Adjutant to the Director and Comman- 
dant of Marine in the Department-in-Chief of the Meuse, 
at Rotterdam, and Member of the Institution of Civil Engi- 
neers. At its meeting of June 27th and 28th, 1823, the 
Provincial Society of Arts and Sciences at Utrecht 
awarded him a gold medal for his answer to a question, 
proposed by the Society, as to steam navigation on the 
canals, rivers, and inland seas of the Low Countries. 
Roentgen was not educated as a mechanician; and I 
have been told that his assistant manager was an Eng- 
lishman, Mr. Bennett. 

“ In 1826, the Nederlandsche Stoom Boot Maatschapij, 
founded in 1824, began to build vessels—the two previous 
years having served to organise the works. So early as 


j 


| Tremtsuk gives the date of 1829. 


American work, in which there is mention of two so-called 
compound marine engines made by Allaire in the United 
States, in the year 1825; but M. Mallet states in the 
“ Bulletin” that it is well known that Allaire’s were pure 
Woolf engines, the two pistons working on to a single 
crank, of which engines there are plenty of examples. 
““ Now,” adds M. Mallet, ‘‘the patents which we are led to 
attribute to Roentgen insist precisely on the drawbacks 
which this type of engine presents for navigation; and, 
also, in the advantage to be derived from the use of 
motors with similar action, but with two cylinders acting 
on cranks at right angles. It is very difficult to say any- 
thing about Hallette’s compound engine, to which 
The ratio of volumes 
was only as 1:1, which, if correct, would go to prove 
that this engine was designed on a principle very far 


| removed from that of Woolf, for all the engines of his 


type had, at that time, ratios of at least 1: 5. 
“There is also in favour of Roentgen the following 
passage, from a work by Otto Hermann Miiller, published 














SEC 








& 











i ASA 


= 









\ 
© 


-@' | a\ 











know already, viz., that Roentgen had built compound 
engines at Fijenoord at a period already remote; but it 
throws no light on the matter of patents. Nevertheless 
if the English patent taken out in the name of Ernst 
Wolff be attributable to Roentgen, it is infinitely probable 
that the same may be said of the French patent secured 
by André Koechlin et Cie., the description of which js 
identical with that of the English patent. This proba. 
bility has become a certainty, thanks to an indication jn 
the ‘Bulletin’ of the Société Industrielle de Mulhouse. 
In vol. ix., of the year 1886, there is a paper, very 
remarkable for the period, entitled ‘ Mémoire sur les 
Machines 4 Vapeur, sur des Expériences Comparatives j 
faire sur les Divers Syst0mes de Machines et sur I’ Utilité 
que présenterait un Ouvrage Complet et Classique sur 
cette Partie Essentielle de l'Industrie Manufacturiére, 
by Emile Koechlin, read at the meeting of the 29th of 
April, 1835. It is there stated that:— 

«Out of fifty-five steam engines, of 1000-horse power 
collectively, which exist in the Department of the Upper 
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1829 they reconstructed the engines of the James Watt, 
built in England, by replacing one of the two cylinders of 
0:507m. = 20in., by another of 137m. = 54in. The 
boilers which Roentgen preferred were a type with water 
tubes; these were very common in France, although in- 
vented by Woolf under a different form. 

“Now, we know two things for certain. High 
pressures for navigation were introduced into America 
much sooner than in England; and the use of Woolf 
engines with water-tube boilers was very common in 
France, while they were but slightly adopted in England, 
where coal was cheap. Is it not probable that the first 
application of compound engines was made in France or 
America—countries where they were accustomed to high- 
pressure steam, a necessary condition for the useful 
application of the compound engine? It would seem to 
be in the patent records of these two countries that 
search should be made ; and if such search do not show 
an inventor prior to Roentgen, it is to him that the 
honour of introducing the first compound engine must 
surely belong.” 

The note appended to M. Huet’s letter quotes from an 


COMPOUND ENGINES OF THE §&.S. BATAVIA, 1840. 

in the Zeitschrift des Oesterreichischen Ingenieur und 
Architekten, 1867, pp. 33, et seq. In this work, devoted to 
various systems of reversing marine engines, the author, 
after mentioning the compound engines made by Escher 
Wyss and Co., of Zurich, on some of the Danube boats, 
adds, ‘ Besides, this arrangement of marine engine on the 
Woolf system is by no means new, because engines of the 
same kind were supplied by Roentgen, of Rotterdam, in 
1840, to the steamers Elizabeth, Stadt Magdeburg, and 
Kronprinz Paul Friedrich, navigating the Lower Elbe. 
They were engines with cylinders inclined towards one 
another, and long cast-iron frames, which often sustained 
fractures. These engines, with their voluminous water- 
tube boilers, occupied a large portion of the hold; and, 
on account of their great weight, were not suitable for 
river steamers. They were therefore soon superseded, 
without the application of an idea—good in itself—having 
been carried farther. Later on, Murray Jackson applied 
the same principle to the engines of the Danube boats; 
and it is thus that an idea twenty-six years old has come 
fully into vogue.’ 


“ The above,” continues M. Mallet, ‘confirms what we | 
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Rhine, most of them are Woolf engines of moderate 
pressure. Only nine are low-pressure on Watt’s system, 
and three high-pressure, of which two are by Saulnier and 
one by Cavé, one with three cylinders by Aitken and 
Steel, and one of moderate pressure and double beam on 
a system invented by Roentgen, of Rotterdam, and 
patented in France by André Koechlin et Cie. This 
engine, built by the above-named firm, is erected in the 
spinning mill of MM. Koechlin et Cie. at Vieux-Than. 
It is 16-horse power nominal; the small cylinder is 
0°298m. = 12in. in diameter, and the large 0°514m. = 
20hin.; the piston speed is 55°2m. = 180ft. per 
minute; the ratio of volumes of the two cylinders is 
1:3; and the engine gives out on the brake a power of 
from 20 to 25 horses.’” 

The author of the paper adds that “the Roentgen 
engine gives out much less power than the Woolf engine, 
and is not so economical. This arises from the great 
irregularity of pressure on the large piston, Roentgen 
having begun to make these engines for steamers, which 
usually have two low-pressure engines working on to the 
same shaft, without fly-wheel and with the cranks at 
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right angles. Roentgen places the small cylinder on | of steam. 
- side of the paddle shaft, and the large a on | paper that the admission was continued throughout the 

. other side, so that there is only one high-pressure | stroke, or nearly so, in both cylinders, as in the Woolf 
@ inder; and the experiments made by the Dutch engine. Now, with a ratio of cylinder volumes 1: 3, 
ompany have proved that there resulted an economy of | as in the engines in question, there should have been 
ee gts over low-pressure engines. Itis certain that | an early cut-off in the large cylinder, so as to avoid the 
ne = economical plan would be to fit steamers with | enormous fall of pressure which must take place in the 
* os — engines. The fault of the above engine lies | receiver on considerably reducing the work of the large 
mech € large cylinder, which yields less than the small, | cylinder. But very little was wanting to greatly improve 

og the contrary obtains in Woolf engines.” | this engine. It may be readily conceived, however, that 
Pha Mallet observes that the cause of the inferiority of | the arrangement adopted of two complete beam engines 

e Roentgen engine lies probably in a faulty distribution | for 20 or 25-horse power was not greatly calculated 


It would, in fact, appear from M. Koechlin’s , 





to recommend such a type of engine for driving ships. 

“There is,” concludes M. Mallet, ‘no longer any room 
for doubt that the invention of the compound engine 
with receiver, the use of which has in our time been sc 
greatly extended, must be attributed to the Dutch con- 
structor, Gerard Maurice Roentgen, who has not only 
described in patent specifications, drawn up most clearly 
and precisely, the essential arrangement of this engine. 
but has also made numerous appl cations of it. Indeed. 
it may be said that the Fijenoord Works, where the type 
sprang into existence in 1829, has never ceased to make 
this class of en‘ine.” 
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The English specification, filed by Ernst Wolff, 
Roentgen’s agent in England, is now out of print. We 
shall therefore reproduce it in ertenso in a future issue. 
The description and claims cover, in a most conclusive 
manner, the principle, not merely of the compound, but 
even of the modern multiple engine. 

By way of illustrating a well-defined variety of 
Roentgen’s compound engines we now reproduce four 
drawings of the engines of the Batavia, begun in 1839 for 
the Dutch Colonial Navy, being the first sea-going vessel 
built at Fijenoord. The general drawing of the engines 
—reproduced on p. 104—is the most elaborately shaded 
of any of these old drawings, and yet, strange to say, 
was made on the worst paper, so that it is in a very 
dilapidated condition. The cross-section showing the 
high and low pressure cylinders in blue lines—dotted in 
the reproduction—as well as the steam pipes and paddle- 
wheels, bears a drawn scale of 12ft., 3in. to the foot, and 
has no dimensions, writing, or title of any kind, but only 
“L136” at the back, by which letter it is identified. 
The companion drawing, “ L 152,” shows two half cross 
sections, one on the paddle shaft and the other in front 
of the fire-hole doors. A side view of the high-pressure 
cylinder, with steam pipes and boiler, and corresponding 
plan, are reproduced on page 104. A guide wheel instead 
of slide block will be noticed as occurring even at this 
comparatively late date. Neither does this drawing con- 
tain any writing, title, or date—nothing, in fact, but the 
series letter and number at the back. 

The high and low pressure cylinders are inclined, 
not towards each other but side by side, at a less 
acute angle with the horizon than many of the other 
engines both earlier and later. Detail drawings of the 
two cylinders are reproduced on page 105. That of the 
high-pressure cylinder is dated ‘“ Mei (May), 1841,” and 
that of the low-pressure, “April, 1840," the former 
bearing at the back the series letter and number “ L 41,” 
and the latter “ L 151,” with the word “ Batavia,” which 
fixes L as the distinguishing letter of this vessel. Both 
drawings are to a scale of #in. to the foot, the scale in 
either case being drawn on; and in both cases the letters 
are in Dutch, though evidently written by a German 
imperfectly acquainted with the language. The former 
drawing shows the guide wheel very plainly, and the 
latter the piston valves for steam distribution. We know 
from other sources that the small cylinder was 30in. in 
diameter, though it is not figured on the drawing. The 
drawing of the large cylinder, however, has, besides the 
figured dimensions, the following table of strokes and dia- 
meters in German Dutch :— 


Stroke. Diameter. 
Steam valves... 13in. din. 
Steam piston 5ft. Gin. 5ft. 
Excentrie rod : 10}in. --: 
Air-pump bucket... . 2ft. Yin. 30in. 
Hot-water pump... . . 2ft. Sin, -- 


There is an obvious error in the diameter of the hot-water 
pump—probably 23in.—while that of the steam pipe is 
given as 15in. The air pump is shown, and also the link 
for working it. The low-pressure cylinder drawing is 
stated to be the working drawing, ‘“‘ Waarna gewerkt is,” 
though this fact is abundantly evident from the pencillings 
and oil spots. Even so late as 1840 the cast-iron sec- 
tions were hatched with blue. 

This Batavia, which must not be confounded with the 
Batavia built at Seraing in 1827, and engined by the 
Netherlands Steamboat Company, was the first vessel to 
steam between England and the Continent, and was armed 
and armour-plated for the Dutch Government for action 
at the siege of Antwerp; but, on encountering heavy 
weather, it became necessary to throw her guns over- 
board to save the ship. 





INTERNATIONAL CONGRESS ON INLAND 
NAVIGATION. 


Tue Ccngress lately held at Manchester is the fourth 
which has been held. The first took place at Brussels in 
1885; the next at Vienna in 1886; and the third at 
Frankfort in 1888. The Manchester Congress has 
been in no way inferior to its predecessors; but whether 
in the number of engineers and representatives of navi- 
gation interests present, the papers which have been 
read, or the reception given to the visitors and the works 
shown them, it has been a most unqualified success. It 
is not exceeding the: limits of fair description to say that 
all the leading engineers of the world connected with 
canal and river engineering were gathered together at 
this Congress. Papers were presented bearing on the 
subject of inland navigation from France, Belgium, Ger- 
many, Austria, Italy, Holland, Russia, America, Canada, 
and our own country. Although England is generally 
regarded as behindhand in the matter of inland naviga- 
tion, yet where the canal system has been developed in 
this country, it has attained, as notably in the case of the 
Aire and Calder, and the Weaver navigations, an efficiency 
in the economic conveyance of minerals and heavy goods, 
and a return on the capital expended which stands un- 
rivalled. And in the matter of progress, the Manchester 
Ship Canal is the boldest scheme for carrying cargo in 
the same bottoms which have brought it across the 
ocean into the heart of the manufacturing district for 
which it is required, which has ever yet been attempted. 

The object of these Congresses is to promote the econo- 
mic development of inland navigation, and to ascertain 
how that development may most usefully be carried into 
effect. The first was summoned at Belgium at the 
instance of the Minister of Agriculture, during the time 
of the Antwerp Exhibition, a Commission being appointed 
by the King of the Belgians to organise the Congress. 
The reason given was that the rapid increase of indus- 
trial competition and production made it appear neces- 
sary to stimulate consumption by cheapening the cost of 
transpor*, and that although inland water ways, as a 
means of transport, had been neglected since the intro- 
duction of railways, yet expertence had proved their 








economic superiority for the conveyance of heavy 
materials; and it was considered that the time had 
arrived for a serious inquiry by competent men of all 
nations into the best means of promoting their utility. 

In Belgium, Austria, and Germany the Congresses were 
held under the direct influence of the governing powers 
of the country. At Frankfort, the Government and 
Municipality spent upwards of £4000 in organising the 
Congress, and providing models and plans of works con- 
nected with navigation for exhibition. In England this 
year the Congress has been organised and carried through 
solely by private enterprise. The President and officers of 
the Board of Trade have given the meeting their cordial 
support, but only as individuals, and the only contribu- 
tion made by the Government of the country is a Blue 
Book recently issued containing statistics as to the canals 
and waterways of this country. This fact is only typical 
of the different ways of managing works of public interest 
in this and other countries. In France, Belgium, Germany, 
and Italy, canals and rivers are under the direct control of 
the State, and the greater part of the waterways of these 
countries have become national highways, free from any 
toll. All improvements are originated and carried out 
by the State, and the task of improving inland navigation 
is, therefore, a comparatively easy matter. In this 
country not only is everything left to private enterprise, 
but the work of amalgamation of small systems and of 
developing transport by water is hampered by the fact 
that a very large proportion of the canals have been 
allowed to fall into the hands of the railway companies, 
who, regarding this system as antagonistic to their 
interests, have starved them, and by maintaining the 
short lengths in their hands in their original con- 
dition, have practically held the key to the whole 
system. It is only on short lengths between important 
centres of traffic where the canals have remained in the 
hands of their original owners that any improvement 
has been possible. In fact, on some of the canals the 
mode of traction has been described as consisting of “a 
lame man driving a blind donkey.” There exists a very 
strong feeling with many persons interested in this 
subject that the only remedy for the present condition 
of our inland waterways is that the Government of this 
country should imitate the example of France and 
Belgium, and become the owners of all the existing 
canals. This view was strongly urged, not only at 
Manchester, but at previous meetings, and at the con- 
ference held at the Society of Arts in 1888, when a 
resolution was passed to the effect that the Legislature 
should consider the necessity of assisting the improve- 
ment and extension of the canal system by State 
acquisition. At the Congress at Brussels a more 
general view of the matter was taken, and it was 
there declared that State interference must depend 
on the varying conditions in different States and on 
the relation between the State and the railways. This 
was the view taken by the President of the Board 
of Trade in his opening address as President of the 
Manchester Congress, when he expressed the opinion 
that as between the two systems, State management or 
that by private companies, that our system is the best 
for us, and that the present condition of our waterways 
was not so much due to our policy as to the fact that 
until lately the importance of canals as a means of 
transport has not been realised. It must be admitted 
that our policy of private enterprise has been singularly 
successful in our railway system, which for efficiency 
and works of enormous magnitude, such as the Severn 
Tunnel and the Forth Bridge, and the whole manner in 
which it is conducted in this country, need fear no 
comparison with any other country in the world. Even 
where the necessity has arisen our waterways have been 
developed, and the histories of some of our canals show 
that the managers of those undertakings march with 
the times, and are at least abreast with our Continental 
rivals. The Aire and Calder Navigation proprietors have 
gone on improving their system from time to time by 
enlarging their locks, improving their sluices, by intro- 
ducing steam haulage, by organising a system of com- 
partment boats for the carriage of coal and its rapid 
dispatch into ocean vessels by hydraulic lifts, which 
has now rendered canal transport on that system as 
certain and regular as by railway, and at considerably 
less cost, and the like of which is not to be found as 
yet elsewhere. The Weaver managers, again, have 
followed in the same track. By a judicious outlay of 
capital, and adapting their navigation to the growing 
requirements of the special trade of the district 
through which the system passes, they have acquired 
a monopoly of the whole carrying trade of the 
salt from the works to Liverpool at a rate which, while 
leaving a large profit to the undertaking, cannot be 
touched by the railways. The substitution of an 
hydraulic lift for raising the boats in place of locks, 
adopted on the Weaver, has since been copied in France 
and Belgium. The Bridgwater Canal, running sand- 
wiched between some of the most powerful railway 
companies in the country, by a system of gradual improve- 
ment and steam haulage holds its own, and carries more 
fine goods than any of its three powerful railway com- 
petitors, and yet pays a handsome dividend. These facts 
alone are sufficient to show that private enterprise is 
fully equal to the development of our system of inland 
navigation if once it can be clearly proved there is a 
necessity for it. The fact that canals are, whether right 
or wrong, regarded as competitors with railways, which 
are the result solely of private enterprise, would make it 
manifestly unjust for the State to aid the rival means of 
transport. As Sir Michael Hicks-Beach remarked, 
quoting the Manchester Ship Canal as a work of private 
enterprise, that he could not conceive that any Govern- 
ment situated as our Governments are, in our political 
circumstances, with many enemies and under many 
difficultics, would venture, by finding the money for 
such an enterprise, to add to its enemies and its diffi- 
culties by risking the hostility of the shareholders of 
great railway companies or of powerful corporations, who, 
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however erroneously, might deem their interests would 
be injuriously affected by the construction of such a work, 
Private enterprise has been sufficient to develope the 
tidal waterways and harbours of the kingdom, and 
that which has made the world-wide celebrity of 
London or Liverpool should be sufficient to com. 
plete the work by conecting the great inland mann. 
facturing towns with our seaports by an _ efticient 
system of waterways. Precedent counts for a great deal 
in this country, and there is therefore reason to expect 
that the example set by Sheffield in obtaining an Act for 
acquiring from the Manchester, Sheffield, and Lincoln. 
shire Railway Company the canal between Sheffield and 
the Humber, will soon be followed by Birmingham and 
other towns. The Legislature have already gone as 
far as to declare that on principle it is desirable that 
waterways should be separated from railways; and 
that in future no railway company should be per. 
mitted to become the owners of canals. Without 
going as far as State control or management, the 
Legislature may, however, proceed still further, and aid 
very largely in the development of inland navigation as 
pointed out by Mr. Clements, the secretary of the Rail. 
way and Canal Traders’ Association in his paper read at 
the Congress, by emancipating the canals from the rail. 
way companies by obtaining an Act compelling the com. 
panies to sell the canals to the owners of adjoining navi. 
gations or any other responsible body interested in the 
development of inland navigation at their actual value, 
By this means alone can the “links” between through 
systems which are now in the hands of the railway com. 
panies, and which prevent the prospect of amalgamation 
or improvement of a complete system impossible, be 
got rid of. The railway ownership of these * links” has 
been termed the ulcer spot of our inland navigation, and as 
long as they endure a practical bar is placed on improve. 
ment by amalgamation, uniformity of gauge, regular 
dispatch, and through rates. 

One of the questions which has prominently occupied 
the attention of the Congress is whether, since the con. 
struction of railways, canals are any longer required. The 
facts and statistics brought forward in the papers con. 
tributed from all quarters answer this question strongly 
in the affirmative. There are certain kinds of minerals 
and goods for the transport of which economy in carriage 
is of more consequence than rapidity of despatch. In 
fact, the product of mines and quarries in some cases 
must remain undeveloped unless it can be transported at 
a rate which must be unremunerative toarailway. That 
canals are an important factor in the carrying trade of 
this country is proved by the figures obtained from the 
Blue-Book recently issued, from which it appears that 
over 36,000,000 tons of goods were conveyed in 
1888, of which 28,000,000 were conveyed over the inde- 
pendent canals and about 8,000,000 of tons by those 
belonging to the railways. In Belgium the canals carry- 
only one-sixth less tonnage than the railways. On the 
river Main in Germany the traffic developed from 10,000 
tons before the river was improved to 250,000 tons in the 
first year after the works were completed, and double that 
in the following year. In Germany generally, owing to 
the improvement of the waterways, the traffic has more 
than doubled within the last ten years. Mr. Jeans, 
in a paper read before the Congress,. states that 
transport by water, if properly conducted, can be 
remuneratively effected at one fifth of the cost by 
railway; and that he considers that 13} millions of 
money could be saved to this country by transporting 
minerals and heavy goods by water instead of by railway. 
On this the question naturally arises as to the effect on 
the dividends of railways, if the bulk of the heavy traffic 
were transferred to the waterways. The late Mr. Conder 
conclusively proved by statistics that the railways were 
more likely to be gainers rather than losers by such 
transfer; that the heavy traffic was the least paying of 
any; that the development of the resources of a country 
by cheap transport would so add to the quantity of 
lighter goods and passengers conveyed as to more than 
compensate for any loss of minerals. It has been argued 
that it must pay a railway company better to carry passen- 
gers who load and unload themselves at a shilling a ton, 
than minerals and heavy goods at a penny or three 
farthings. The testimony of the papers and speakers at 
the Congress was decidedly to the effect that the 
improvement of the waterways on the Continent had 
rather added to than diminished from the resources of 
the railways. Mr. Linley, of Frankfort, stated that since 
the improved waterway to Frankfort had been opened 
out, the traflic on the railways had largely increased. 
M. Sytemko, speaking of Russia, said that the waterways 
were the great feeders of the railways, and that if the 
navigation of the Volga was closed for two years the 
railways would not have anything to do. At the Vienna 
Congress it was shown that in Austria-Hungary, where 
railways were in connection with waterways, the traffic 
of the former was increased; the traffic of both increas- 
ing in consequence of the cheapened carriage of materials. 
If this be the case on the Continent the result would 
be still more in favour of the waterways in England 
which has the greatest density of traffic relative to area 
of any country, and also the most costly system of rail- 
ways, and the highest range of railway rates. 

Putting State aid out of the question, it is necessary to 
show not only that the improvement of our inland navi- 
gation is a necessity, but also that it can be conducted at 
rates that will prove remunerative to those who find the 
capita]. The Blue-book giving the returns of the income 
and expenditure of the canals of this kingdom, gives, for 


| the first time, some reliable statistics on this subject. 


The actual returns to the holders of canal shares are, 
however, in many cases much more favourable than these 
figures would indicate, the return being founded on 
the amount paid on the present value of the shares, 
the amount of which has been increased from time 
to time out of the profits of the undertakings. T’rom 
these returns it would appear that, as a rule, the 
debenture and preference interest is paid in full. 
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twenty-five per cent. of the whole ordinary capital 
invested pays from 2 to 8 per cent.; 47 per cent., from 
8 to 4 per cent.; 9 per cent., from 4 to 10} per cent.; 
81 per cent. of the whole pays more than 2 per cent.; and 
only 6 per cent. pays no dividend. Considering the 
neglected condition of many of the canals, and that out 
of the 3818 miles only 2052 are independent, the rest 
being starved by the railways, this is not an. unfavourable 
return. But the result is more encouraging when the 
dividends on those canals which are free from the rail- 
ways, and which have advanced with the times and 
improved their system, are considered. On these canals 
dividends are paid at the rate of from 5 to 10} per cent. 
on the nominal capital, the actual return in some cases 
being four times this amount. 

In conclusion, it may be stated, without exaggeration, 
that the result of these international Congresses has been to 
create something like a revolution in public opinion with 
reference to the future of canals and navigable rivers as 
allies with railways, and that by aiding in developing a 
more economical means of transport in this country, we 
shall be placed on a more equal footing with competitors 
in other parts of the world. The next Congress is to be 
held at Paris, and if Mr. Marshall Stevens’ promise, to 
convey the English delegates from Manchester to Paris by 
water, is carried out, it will be the most signal proof of 
the progress of inland navigation that could possibly be 
afforded. 








HAMON’S FRICTION GEAR FOR DRIVING 
DYNAMOS. 

A recent number of La Lumiere Electrique gave a description, 
with illustrations, of an ingenious method for adapting friction 
gearing to the actuating of a number of motors from the one 
engine, invented by M. A. Hamon. He couples the dynamos 
directly to the motor, and obtains by his method the respective 
speeds of the engine and the dynamos needed for the best effect of 
each. The space occupied by the driving machinery and four 
motors will be seen from our illustration to be very much reduced. 
C and D are two cones, the one within the other, having the same 
theoretical apex, and revolving in opposite directions. These two 


cones have a weight sufficient to replace that of the ordinary 
tly-wheel. 


The dynamos, instead of using pulleys, have their 




















armature shafts extended between the surfaces of these two cones 
at Eand E,; it is evident that when C and D revolve in opposite 
directions there is neither slip nor friction at E E, nor is there any 
tendency to throw out of alignment, nor any consequent wear 
upon the bearings, which have simply to support the weight of 
the armature shaft. The cones on the dynamo shafts are made of 
compressed paper, and may be replaced at almost no expense 
when they eventually wear out. It has been found in practice 
that no great pressure is needed between C or D and E in order to 
produce the necessary revolution without slip. This is a consider- 
able gain in power. As to possibility of slip, this is absolutely 
reduced to a minimum, even under conditions of great variation 
of the work demanded of the dynamo, because the adhesion 
between E and C D is upon lines of surface contact which may be 
as long as is desired in constructing the machine. It is, of course, 
necessary that the right motion of D and the reverse motion of C 
be identical, but this is merely a mechanical detail. 








TENDERS. 
SANDIACRE PUMPING STATION, 
THE following is a list of tenders for a pumping station 
acre; Mr. W. H. Radford, Nottingham, engineer:— 
£€# s. da. 
ene ee a eee ee ae 
Wheatley and Maule .. .. «.. «. «. «- 875 0 0 
B. Keeling... .. .. B68 0 0 
G, Bell and Son 363 0 0 
| irre 
- Faulks .. Re 
Dodgson and Son 
- Wartnaby 
W. Priestley... 
J,Adams . 
Hutchinson .. 
. Cuthbert 
- Pillatt .. 
y. E. Shaw 
a 
Gilbert and Gabbitass .. 
J. Oscroft (accepted) 
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NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty: — Probationary Assistant 
Engineers: George E. A. Crichton to the Howe, to date July 23rd ; 
Henry W. Heyes to the Arethusa (lent), Walter E. Townsend to 
the Mohawk (lent), George 8. Holgate to the Immortalité (lent), 
John E. Moorshead to the Medusa (lent), Alfred C. Bissaker to 
the Tartar (lent), Walter H. Page to the Medusa (lent), Walter F. 
Mitchell to the Glatton (lent), Roger Baron to the Barrosa (lent), 
Charles R. Jacob to the Galatea (lent), Ernest L. Sagar to the Iris 
(lent), William Glasspole to the Minotaur (lent), Ernest D. 
Mellinson to the Inconstant (lent), Edwin Carter to the Racoon 
(lent), Gilbert C. Nicholson to the Narcissus (lent), Alfred T, P. 
Reid to the Northumberland (lent), George H. Stainton to the 
Thames (lent), Arthur P. L. Dupen to the Aurora (lent), John M. 
Laurin to the Black Prince (lent), Owen A. Morris to the Forth 
(lent), Frederick W. Marshall to the Neptune (lent), William J. 
Duffell to the Rodney (lent), and Edward J. Campbell to the 
Camperdown (lent), all to date July 22nd. 





THE INSTITUTION OF MECHANICAL ENGI- 
NEERS AT SHEFFIELD. 

On Wednesday morning, the 30th ult., it was intended 
that a discussion should take place on Mr. Bainbridge’s 
paper read the day before, and published in abstract in 
our last impression, but there was no discussion, and 
after a few remarks, the President passed to Mr. Stod- 
dart’s paper, descriptive of the Park-gate Ironworks. 
This paper will be found on page 117. 
was passed, but there was no discussion. 

The next paper read was by Mr. R. N. Oakman, jun., 


On Tue Loomis Process or Maxine Gas For FuEL. 

The Loomis process for generating gas, which has 
recently been introduced into the Sheflield district, pro- 
duces three kinds of gas: producer or generator gas; 
water-gas for fuel; and carburetted water-gas for lght- 
ing. It is with the two former only, and with their 
application as fuel, that the present paper deals, with- 
out entering at large into the general subject of gaseous 
fuel. The apparatus employed consists of a generator or 
producer, a vertical boiler, an exhauster and engine, an 
auxiliary boiler, two gasholders, and suitable steam, 
water, and gas tubes and pipes, with proper valves and 
seals. The generator is cylindrical, constructed of iron 
or steel, from 7ft. to 10ft. diameter and 12ft. to 13ft. high; 
the lining is of firebrick, but employed in a different 
method from that in other water-gas generators. The 
vertical boiler is usually made 3ft. diameter, and from 
17ft. to 20ft. high; it is of the multitubular type, and is 
connected at its base with the base of the generator. The 
exhauster or blower is preferably of the class known as 
positive ; it is connected with the top of the boiler, and is 
driven by an engine direct. A suitable washer or 
scrubber is provided, through which the water-gas passes 
to one of the gasholders. The fuel used in these 
generators is bituminous coal; the slack is found 
to work the most satisfactorily. It is introduced through 
a feed door on the top of the generator. Air is 
also admitted through the same door, and by means of 
the exhauster is drawn down through the fresh charge of 
coal, and then through the hot fuel bed beneath. The 
resultant producer or generator gas is drawn through a 
superheater in the bottom of the generator, up through 
the vertical boiler to the exhauster, and thence is 
delivered into a gasholder for supply to the furnaces. 
This gasholder may be small, having to act only as a 
governor. The heat given off by the gas in passing 
through the vertical boiler is utilised in producing steam 
for afterwards making water-gas and for working the 
engines. During the time of bringing the fuel to a state 
of incandescence the feed door on the top of the gene- 
rator is open, thus allowing the attendant to see con- 
stantly the condition of the fuel bed. This first half of 
the operation requires from four to six minutes; after 
which the exhauster is stopped, a valve between the 
boiler and exhauster is closed, as is also the feed door; 
and steam being introduced through the superheater in 
the bottom of the generator passes up through the incan- 
descent fuel; the resultant water-gas goes away through 
a seal to the washer, and thence into another gasholder. 
This second half of the operation occupies about the same 
time as that required for bringing the fuel to incan- 
descence. The combustion of coal in the generators 
is so nearly perfect that there is great freedom from 
clinker. They have been worked daily for over six months, 
without requiring the fires to be drawn or to be broken up. 
The explosions so common in water-gas generators are 
avoided. 

Producer gas.—As it is bituminous coal that is intro- 
duced into the generator and there coked, the gas thus 
obtained is of excellent quality; and after having passed 
down through the hot fuel bed it is free from tar, and 
may readily be conveyed through pipes to any distance 
required. Instead of making water-gas in every alternate 
stage for the same length of time as producer gas, the 
generator may be worked on producer gas alone, steam 
being then admitted at various points while the exhauster 
is running and the operation of making producer-gas is 
going on. It is therefore not requisite to alternate the 
action of the generator so frequently as every four to 
six minutes; but only so much water-gas need be made 
as may be called for by the requirements of the work to 
which the process is applied. When the generator is 
worked so as to obtain the largest amount of water-gas 
possible per ton of coal, the generator-gas produced in 
bringing the coal to incandescence is equal for fuel 
purposes to rather more than half the coal consumed: 
that is to say, if one ton of coal is consumed in the 
generator to make 40,000 cubic feet of water-gas, the 
producer-gas also obtained from that one ton will exceed 
in value half-a-ton of coal applied to re-heating, ke. The 
percentage of combustible matter in the producer-gas 
ranges from 80 to 40 per cent., according to the quality 
of the coal used. 

Water-gas.—The water-gas made by this process 
differs from any other water-gas in its peculiar and 
strong odour, in consequence of which any leaks are 
readily detected; and it burns with a flame equal to 4 
to 10-candle power, varying with the quality of the coal 
used and the quantity of gas made per ton of coal. 
This is due to the hydro-carbons taken up by the 
water-gas from the bituminous coal. The quantity of 
water-gas produced per ton of coal consumed in the 
generator ranges from 35,000 to 45,000 cubic feet, some 
coal yielding more water-gas than others. In respect of 
stability, the gas is well fixed; there is no condensation. 
The following are analyses of the two gases taken from 
the gas-holders :— 

Water-gas. 


Producer-gas. 
4°5 per cent. 
6 


Carbonic acid 7°4 per cent. 
29 


Carbonic oxide ... ” uo Sew 6S 
Hydrogen ... 57°4 ” « Jom 45 
Nitrogen aan, ee AS wv. 569 PP 
Joint production of both gases—While the process 


A vote of thanks | 





recommends itself for making water-gas, the use of this 
gas alone as a fuel for all purposes is not advocated. It 
is in the production and application of the two gases 
jointly—producer-gas and water-gas—that the greatest 
economy appears to lie; and it is therefore according to 
this combined method that the development of the plan 
has taken place. First of all the raw coal coal becoming 


|coked in the generator is raised to a state of incan- 


descence, and the gas thus produced is employed where 
lower heats are required, as in re-heating, annealing, 
boiler firing, kc. Afterwards the incandescent coke is 
used to produce water-gas, for employment where higher 
heats are wanted, as for melting metals, and for heating 
metals in small forges or furnaces where regenerating is 
not practicable, and for any purpose where high heat on 
light work is desired. The fuel economy differs much 
with the work and with the conditions under which it is 
done. 

Economy of water-gas.—Two examples may be given, 
which are probably the extremes in the application of 
water-gas, and are the results of practical working. In 
heating steel in small forges for making files, cutlery, 
and similar work, the fuel saving over coal or coke firing 
has been found to exceed one-third. On the other hand, 
in melting steel in crucibles the economy in cost of fuel 
is fully 75 per cent. as compared with coke firing. 
Beyond the saving in fuel it will be understood that there 
are also other large economies, to which reference need 
not be made here. Many leading works in the United 
States are using the process; and in the Sheffield district 
it has been for several months in practical operation in 
the works of Messrs. Thomas Firth and Sons, and is now 
being introduced into those of Messrs. Howell and Co., 
and Messrs. Newton Chambers and Co. 

The discussion on Mr. Oakman’s paper was opened by 
Professor Arnold, who wished for an explanation of how 
perfect combustion prevented clinkering. The analyses 
given in the paper did not explain the presence of smell 
in the water gas produced in Mr. Loomis’ apparatus. He 
did not see how the saving of 75 per cent. in fuel was got 
at. The whole paper reminded him of Sam Weller’s love 
letter, they wanted more. 

Professor Lupton wanted an explanation of how the 
producer was lighted up. 

Mr. MacFarlane Gray thought 75 per cent. was a 
mistake for 25 per cent. 

Mr. Howell, of Messrs. Firth’s, said they had two 
Loomis furnaces down, and were going to put down ten 
more. They were very satisfactory. They used the 
water-gas for melting steel; the carbonic oxide for 
heating purposes. Mr. Aspinall wanted to know whether 
water-gas was more economical than producer gas, or vice 
versa. Mr. Cochrane wanted to know the quantity of fuel 
one producer would use in twenty-four hours. 

Mr. Head—Messrs. Siemens—said that there was prac- 
tically no economical difference between water-gas and 
producer gas. The worst of water-gas was, that it was 
so hot no furnace could be got to stand the heat. 

Sir I. Lowthian Bell said that the use of gaseous fuel 
represented 30 per cent. loss, and it was only because 
with gas fuel regeneration was possible that it was econo- 
mical. Solid fuel was, under proper conditions, the most 
economical of all. 

Mr. Oakman replied on the whole discussion. The 
smell of the gas was due to 23 to 3} per cent. of olefiant 
gas, not shown in the analysis in the paper. From 
38,000 to 49,000 cubic feet of gas per ton of coal was got, 
according to the coal, &e. The average heat units per 
foot were 350. He then described the method of working, 
which is very simple. As for the 75 per cent., that was 
quite true. Three tons of coke were used in the ordinary 
crucible furnaces to melt a ton of steel. He did it with 
one and a-half tons of coal, and the waste heat from the 
furnaces served for heating bars, &c., representing another 
15 ewt. saved. 

A vote of thanks was passed. 

The next paper read was by Mr. Edward M. Eaton, 
Assoc. M. Inst. C.E., 


ON THE SHEFFIELD WATERWORKS. 

The town of Sheffield is supplied with water by gravi- 
tation from the elevated mocrlands lying to the west and 
north-west, the gathering grounds forming part of the 
western slope of the backbone of England. The rainfall 
has been continuously gauged for the last fifty-four years, 
and averages rather more than 40in. in depth per annum. 
Of this it has been ascertained from actual experience 
that during a period of three consecutive dry years nearly 
20in. can be collected, stored, and distributed. The 
system of reservoirs may be divided into the high level 
and the low level, the distinction heving reference, not to 
absolute height above the sea, but i: the means available 
for conveying the water from the storage reservoirs into 
the various service reservoirs near the town. 

High-level reservoirs.— The high-level reservoirs are 
situated at Redmires, about six miles in a direct line 
from the centre of the town, these reservoirs being 
among the earliest of the large works constructed by the 
late Waterworks Company. They consist of three 
reservoirs—the Upper, Middle, and Lower Redmires— 
with the Oaken Clough Dam and Catch-water, They 
receive the flow from 2108 acres of drainage area, and 
have a total storage capacity of 670 million gallons, the 
gathering ground comprising the upper part of the valley 
of the river Rivelin. The water from the high-level 
reservoirs is conveyed down a watercourse, open for the 
greater part of its length, but covered in at the lower 
end, into the Hadfield or Crookes service reservoir, 
having a capacity of more than twenty-one million 
gallons, whence the supply is taken for the higher parts 
of the town. 

Low-level reservoirs.—The low-level system comprises 
two reservoirs upon the river Rivelin, originally con- 
structed for mill compensation purposes, in consideration 
of water taken from the high-level system. Under the 
Sheffield Waterworks Act of 1853 these Rivelin reservoirs 
reverted to the Waterworks Company, compensation to 
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the stream being provided for by the flow, over a notch 
gauge or weir, of seven cubic feet per second during 
twenty-four hours of every working day. The other 
portion of the low-level supply is composed of four reser- 
voirs in the adjoining valley of the river Loxley, these 
being the Strines, Dale Dike, Agden, and Damfiask 
reservoirs. There is also upon the river Rivelin, imme- 
diately above the mill compensation gauge, a small 
reservoir called the Depositing Pond, constructed for the 
purpose of regulating the flow of water for the mill gauge. 
The total capacity of the low-level system of storage 
reservoirs is more than 3000 million gallons. The water 
collected in the Strines, Dale Dike, and Agden reservoirs 
is conveyed through a tunnel, passing under the high 
ridge which divides the Loxley from the Rivelin water- 
shed; and uniting at the Depositing Pond with the water 
rom the Rivelin reservoirs, passes through a conduit and 
tunnel to the service reservoirs at Crookesmoor lying 
immediately west of the town. 

Summary of supply.—The total drainage area of the 
works is 15,703 acres. The total available water during 
three consecutive dry years is 19,460,000 gallons per day, 
of which an average of 9,113,472 gallons per day has to 
be sent down the streams as compensation water, leaving 
10,346,528 gallons per day for the supply of the town and 
district. 

Redmires middle reservoir.—In order of date the first 
storage reservoir constructed was the middle reservoir at 
Redmires. This reservoir has an embankment 1012 yards 
in length, the greatest depth of water being 36ft., and it 
is provided with two overtlow weirs or bye-washes, re- 
spectively 7Oft. and 104ft. in length. Water is drawn off 
by means of valves, placed in a masonry shaft and dis- 
charging into thelower reservoir. 

Redmires lower reservoir.—The next reservoir in point 
of age 1s Redmires lower, constructed in 1847. The 
depth of water is 29ft., and the length of the bank is 
590 yards. Here both the water for supply and the flood 
water are conveyed through a valve and overtlow shaft 
into a culvert passing through the bank, means being 
provided on the outer slope of the bank for passing 
surplus or flood water into the Wyming brook and river 
Rivelin; while the water required for the town is taken 
into a gauge basin, measured through a notch, and sent 
down the water-course into the high-level service 
reservoir. 

Redmires upper reservoir.—The Redmires upper reser- 
voir, constructed in 1853-4, receives the water from its 
own gathering ground; and, also, by means of a catch- 
water drain, the additional yield of the Oaken Clough 
drainage area. This reservoir has a bank 780 yards in 
length, the water being drawn off by means of two lines 
of pipes l14in. in diameter laid through the bank, 
terminating at their inner end in a vertical cast iron 
valve tower or shaft. 

tivelin reservoirs.—The same general features dis- 
tinguish the next two reservoirs to be described, namely, 
the Upper and Lower Rivelin reservoirs. These two 
reservoirs were constructed under the Sheffield Act of 
1845, to be vested in the millowners, who had full con- 
trol over them, and power to draw off water from them 
as they thought fit. They were of a capacity agreed 
upon between the waterworks company and the mill- 
owners. 

These five reservoirs, namely, the three at Redmires 
and the two on the Rivelin, was designed and constructed 
by the late Mr. John Towlerton Leather, who from 1830 
to 1865 was the engineering adviser of the late water- 
works company. Since the latter date the engineers 
responsible for the large and important reservoirs upon 
the Loxley have been Messrs. T. and C. Hawksley. 

Agden reservoir.—in the Loxley watershed, the first 
reservoir constructed was that upon the Agden Dike, 
having a storage capacity of 629 million gallons, the 
embankment being nearly 100ft. high, and containing 
900,000 cubic yards of material. The water is drawn off 
from the reservoir by means of a valve shaft and a cul- 
vert laid through the bank, controlled by two valves, 
which are worked by gearing upon the top of the shaft. 
From the outlet culvert the water discharges into a gauge 
basin, where provision is made by means of a slot gange 
or orifice for passing a measured quantity of compensa- 
tion water down the stream. The measuring opening or 
slot is made capable of accurate adjustment by sliding 
jaws of steel, which when adjusted are locked by two 
padlocks; the key of one is in the hands of the clerk to 
the millowners, while that of the other is kept at the 
waterworks office; it therefore requires the consent and 
presence of both parties to make any alteration in the 
measuring apparatus. 

Strines reservoir.—The Strines reservoir, at the head 
of Bradfield Dale, has a bank 418 yards in length, which, 
in common with those of the other Loxley reservoirs, has 
an inside slope of three to one; the outer slope is two 
and a-half to one, and is strengthened by level benchings. 

Dale Dike reservoir.—Immediately below the Strines 
reservoir is the Dale Dike reservoir, upon the site of, but 
considerably smaller than, the ill-fated reservoir which 
was destroyed by the disastrous inundation on March 11th, 
1864. The embankment which was then destroyed 
crossed the valley obliquely, about a quarter of a mile 
below the present bank; and before the reservoir was 
completely tilled with water a landslip led to a settlement 
in the outer slope of the embankment, causing the puddle 
wall to subside and the water to flow over the top of the 
bank. In a few minutes the reservoir was destroyed, 
and the valley down to Sheffield was inundated, causing 
the death of 244 persons, and destruction of an enormous 
amount of property. The Water Company paid no less 
a sum than £373,000 in respect of injury and loss sus- 
tained, the disaster being happily unique so far as regards 
this country. The embankment for the new reservoir 
was made higher up the valley, in order to avoid the 
treacherous ground upon which the old bank stood; but 
it may be interesting to state that the pipes which ran 
unéer the old bank, and which were alleged to have caused 
the di ~, ave still in the ground, and are as tight 
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and strong as the day they were laid. The water is drawn 
out of the present reservoir by means of a tunnel driven 
through the solid rock round the end of the embankment. 
This reservoir was filled with water in 1875, but was not 
found necessary until the exceptionally dry year 1887. 
Rather more than a mile below this reservoir, and at the 
junction of the Dale Dike with the Agden Dike at Low 
Bradfield, is the mill compensation gauge, over which is 
passed, for the use of the millowners, a quantity of water 
equal to 10 cubic feet per second during twenty-four 
hours of every working day. In a small house alongside 
this gauge there is a recording machine designed by the 
writer for the purpose of continuously measuring the 
water flowing over the gauge bar. 

Damflask reservoir.—Immediately below this mill 
gauge is the tail end of the largest, and in some respects 
most important reservoir belonging to this undertaking, 
the Damflask reservoir, which is the lowest upon the 
river Loxley, and has a storage capacity of 1158 million 
gallons, with a depth of water of 85ft. The water is 
drawn off by means of two culverts through the bank, 
each provided with a valve shaft on the inner end. 
Having regard to the great size of the reservoir, the 
embankment is not long; but the works in connection 
with it are enormously heavy and costly. At the foot of 
the embankment is placed the mill compensation gauge 
weir, having three slots or openings; while in a little 
house adjoining is another recording gauge, similar to 
that at Low Bradfield. 

Distribution.—After leaving the storage reservoirs and 
being received into service reservoirs at Crookesmoor, the 
water is distributed throughout the town and district of 
supply by means of main pipes from 24in. to din. in 
diameter, laid in zones. The service pipes are mainly 
4in. in diameter, 3in. pipes being laid in short streets and 
courts. The total length of the distributing pipes is 
nearly 300 miles. The total daily quantity of water 
distributed is about 64 million gallons, of which exactly 
one-third is for trade and manufacturing purposes, or for 
supplies in bulk to local authorities distributing water 
themselves. When water was first supplied to Sheffield 
under constant pressure in 1869, the daily consumption 
was 40 gallons per head of the population supplied, of 
which only about 2} gallons per head was for trade 
purposes. Now, and for many years past, the quantity 
consumed without restriction or limitation, for all 
purposes other than meter supplies, has averaged not 
more than about 13 gallons per head per day: this happy 
result is due to the rigorous rejection, so far as practicable, 
of fittings and apparatus of an inferior character, combined 
with unceasing vigilance in suppressing all unnecessary 
waste of water. 

Self-recording gauges.—At each of the service reservoirs 
a self-recording gauge, similar in construction to those at 
Low Bradfield and Damflask reservoir, is fixed for the 
purpose of measuring the water supplied to the town. 
These recorders have been in use since 1878; and the 
result of their working has been to disclose several facts 
relating to the supply of water, of a character very 
interesting to all engaged in the practical management of 
waterworks. 

Quality of water.—The water supplied to Sheftield may 
be taken as a fair type of the excessively soft upland 
waters supplied to many of the large towns in the 
North of England. The hardness varies at different 
periods of the year, rarely falling below 2deg. of Dr. 
Clarke’s scale, and seldom exceeding 38deg. The 
extreme energy displayed by these soft waters in 
attacking metals exposed to their action is well shown 
by specimens of wrought iron screw spindle, nuts, bolts, 
and washers. These have been wholly immersed in the 
water to a considerable depth for a period of more than 
forty years, and the manner in which the pure metal has 
been eaten away is most remarkable. The Corporation 
of Sheffield supply water to more than 320,000 persons. 
The revenue from water rates is £90,000 per annum. 
The capital cost of the undertaking, as shown by the 
accounts to March 25th, 1890, has been upwards of 
£2,115,000. 

The discussion which followed was diffuse and of small 
importance. Its purport will be sufficiently gathered 
from Mr. Eaton’s reply. He said that as regarded the 
effect of Sheftield water on boilers, he might mention one 
boiler, 28ft. by 7ft., double flued, which after forty years 
of use showed no sign of corrosion. A large number of 
boilers were supplied with Sheffield water, and both the 
railway companies liked it. It contained only two grains 
of carbonate of lime to the gallon. Wrought iron pipes 
could not be used at all, as they were clogged in about 
two years. Cast iron answered very well. The only 
trouble was the formation of tubercles of oxide of iron 
and peaty matter on the black varnish with which the 
pipes were lined, and which tubercles had no connection 
with the iron of the pipe. Their formation was inex- 
plicable. They were found in pipes with a head of 
400ft. on them after about four years. The effect of 
the Sheffield water on lead pipes was being care- 
fully investigated. It was most active from July to 
November. Thence it drops till July. Cast iron pipes, 
&c., long immersed in the water become so soft that they 
can be drilled with a penknife, but if they are exposed to 
the air for a few days they recover their hardness. No 
explanation had been given of the reason why. Steel 
goods, such as file blanks, were affected in much the 
same way as cast iron. There was a great deal of 
external corrosion in cast iron pipes, due to sulphuric 
acid in the ashes of which the roads are largely made. 
The maximum pressure in Sheffield was 350ft. head; the 
minimum 70ft. They supplied power, measuring the 
water on the exhaust with low-pressure meters. They 
had not got a good high-pressure meter. Frost ruined 
high-pressure meters, but did not hurt low. He had had 
140 meters broken in one night. The old wood pipes had 
the spigot joints packed with wool, and this was quite 
sound and very strong after 100 and 150 years. 

A vote of thanks was passed, and this brought the 
reading of papers to an end. 








THE COMMISSIONERS OF INLAND REVENUE 
AND THE INSTITUTION OF CIVIL ENGINEERS, 





On Friday last judgment was given in the House of Lords 
in favour of the Institution of Civil Engineers, as against the 
Commissioners of Inland Revenue, who sought to assess the 
Institution in respect of annual value of £1619. The 
Institution, in the person of Mr. James Forrest, claimed 
exemption, and had doneso in the litigation which has extended 
over several years. The question for decision was whether 
the Institution of Civil Engineers was liable to be assessed in 
respect of the annual value, income, or profits of their 
property to the duty imposed by Part ITI., section 11, of the 
Customs and Inland Revenue Act, 1885, or whether such 
property was entitled to exemption under sub-section 3 of the 
same section. The Institution of Civil Engineers was incorpo. 
rated in 1828, for the purpose of ‘the general advancement of 
mechanical science, and more particularly for promoting the 
acquisition of that species of knowledge which constitutes 
the profession of a civil engineer, being the art of directing 
the great sources of power in nature for the use and con. 
venience of man, as the means of production and of traffic 
in States both for external and internal trade, as applied in 
the construction of roads, bridges, aqueducts, canals, river 
navigation and docks, for internal intercourse and exchange, 
and in the construction of ports, harbours, moles, break- 
waters and lighthouses, and in the art of navigation by 
artificial power for the purposes of commerce, and in the 
construction and adaptation of machinery, and in the 
drainage of cities and towns.” The respondent claimed 
exemption for the whole of the property of the Institution 
under section 11, sub-section 3, of the customs and Inland 
Revenue Act as being “ legally appropriated and applied for 
the promotion of education, literature, science, or the fine 
arts.” The Commissioners of Inland Revenue assessed the 
Institution, and proceedings were taken for the purpose of 
settling the question of the liability of the Institution to be 
assessed to the duty, and the Divisional Court decided 
that the Institution was not entitled to exemption. The 
Court of Appeal, Lord Justice Lopes dissenting, reversed the 
decision of the Divisional Court, and gave judgment in 
favour of the Institution. The Commissioners appealed, and 
the case was heard some time ago by the Lord Chancellor, 
Lord Watson, and Lord Magnaghten. In the judgment 
given last Friday the Lord Chancellor dissented. The case 
turned very much on the meaning to be given to the word 
“science”? as used in the sub-section of the Act above 
mentioned. The Lord Chancellor considered that the 
Institution was not exempt, because a large proportion of its 
work was not what ae be called pure science, but was 
very largely science as applied in engineering art, in manu- 
factures and industries, and because he considered it “a 
professional society founded for the advantage and in the 
interest of the profession of civil engineers, supplying most 
valuable and important means for the training and instruc- 
tion of that profession, but for the interest and advantage of 
the members of the Institution, as members of the Institu- 
tion, and therefore not within the exemption. To use the 
language of Lord Campbell, in one of the cases to which I 
have referred, ‘I think a member of it makes a very good 
bargain for himself in becoming a member of it,’ and I do 
not think that, unless the benefit was intended to be con- 
ferred directly, and not indirectly, to the whole community 
in the promotion of knowledge, that the Legislature intended 
to exempt from taxation an Institution such as this, which, 
in my view, is primarily intended in the interest of, and for 
the advantage of, its own members.” 

Lord Watson, on the other hand, said: ‘‘ The mere fact that 
membership is confined to those who are actively engaged, 
and have attained some degree of eminence in the profession, 
does not militate against the object of the Institution being 
the advancement of engineering science; because they are 
really the only persons possessing the knowledge and practical 
experience requisite for the efticient promotion of that object. 
Itsmembers must be men who have both learnt, and effectively 
practised, their professions. I do not doubt that membership 
is accompanied with a certain amount of prestige, which may 
prove to be of some service to the member in his professional 
career; but I believe that the same result would attend mem- 
bership of any society which effectively promoted a branch of 
science intimately connected with the profession or business 
in which the member was engaged. That there is a science 
of civil engineering, and that its development is of the utmost 
consequence to our national interests, are, to my mind, pro- 
positions not admitting of dispute.” 

Lord Macnaghten dealt with the various points at some 
length. He said, “‘ The Institution claims exemption under 
sub-section 3, on the ground that its property and income are 
legally appropriated and applied for the promotion of science. 
The first question is, What is the meaning of the word 
“science”? in that sub-section? I see no reason why it 
should be confined to pure or speculative science. The expres- 
sion plainly includes applied science, and it was intended, I 
think, to denote a particular branch of science, as well as 
universal science or science generally. I cannot, therefore, 
doubt that mechanical science as employed in civil engineering 
is science within the meaning of the exemption. That being so, 
the question at issue may be stated shortly. Is the property 
of the Institution of Civil Engineers legally appropriated 
and applied for the promotion of the science of civil engi- 
neering, or is it legally appropriated and applied for the 
benefit of civil engineers in order to enable them to practice 
their profession to greater advantage? It cannot, I think, be 
doubted that the Institution has raised the standard of the 
profession, and that to a civil engineer it is of advantage, and 
probably of ——- advantage, to be a member. But is 
that result the purpose of the society, or is it an incidental, 
though an important and perhaps necessary, consequence of 
the way in which the Institution does its work in the pursuit 
of science? The charter and bye-laws define the purpose of 
the Institution as being “for the general advancement of 
mechanical science, and more particularly for promoting the 
acquisition of that species of knowledge which constitutes 
the profession of a civil engineer.” The action of the society 
may incidentally benefit the profession to which its members 
belong—I have no doubt that is so—but I agree with the 
Master of the Rolls in thinking that ‘that which this 
society does is something higher and larger than the mere 
education of students and others for the profession of civil 
engineers.” I think the appeal should be dismissed. 

The judgment of the Court of Appeal was therefore 
affirmed, and the appeal was dismissed with costs. The 
decision will no doubt be generally received as consistent 
with public expectations; although, during the lengthy 
litigation, four judges decided in favour of the Inst'tu‘ion 
and four against it. 
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WILSON’S 


STEAM CRANE EXCAVATOR. 

THe machine, illustrated by the engraving on this page, is 
designed to combine the advantages of an ordinary 10-ton 
locomotive steam crane with that of a steam excavator or 
digger, and is so arranged that the additional gear required 
for excavating purposes may be connected or detached within 
& couple of hours’ notice. 

As @ 10-ton locomotive crane it is suited for working at a 
varying radius, lifting 10 tons 16ft., and is fitted with road 
Wheels adapted for the ordinary 4ft. 84in. gauge, also four 
additional road wheels on the same axles, taking 7ft. gauge 
packing rails, to be used when lifting the maximum loads. 
Single and double purchase lifting gear is provided, also 
powerful screw and foot brake combined for lowering the 
loads. All the main bearings are adjustable, and fitted with 
Tenewable steps and caps. 

or excavating purposes, the crane is fitted with a 14 cubic 
yard bucket having hinged bottom, with four huge steel 
pointed double fanged teeth bolted to the bucket lip, and is 
connected to an arm formed of four stout angles spread- 
ing out at the lower end to take each corner of the bucket 





back, the upper end forming the slide for racking the 
bucket in and out of the face. The main feature of the 
excavating gear consists in the application of a direct-acting 
steam cylinder for the purpose of giving the feed, and being 
able readily to draw the bucket in or out of the face to clear 
any obstacle when taking a cut, or in revolving out of the 
face to discharge the digging bucket. The cylinder is bolted 
to the bucket arms, and moves with the bucket in or out on 
a hinged piston-rod, which radiates with the bucket arm 
from a fixed gudgeon or crossbar attached to the lower side 
of jib. By this means an equal stroke of cut, ranging up to 
2ft., may be obtained at any point in the line of face, and 
the bucket extended to take a full cut in any position. In 
working the digging gear, a single or double chain and block 
is attached to the bale of the bucket, according to the nature 
of the ground to be excavated. The bucket is first lowered 
from the lifting barrel to the bottom of the cutting—the 
steam racking cylinder meanwhile holding it up 2ft. clear 
of the formation level—and on its return swing in the 
direction of the face the steam is reversed in the racking 
cylinder, and the bucket dropped to commence its cut. 


The lifting gear is then applied, and the bucket drawn 


, up the face until it is filled, the driver at the same 
| time controlling the depth of cut or drawing the bucket 
entirely out of the face to clear any obstacle if necessary, 
these movements being performed instantly and with the 
greatest ease. When the cut is completed, the racking 
cylinder draws the bucket inwards to clear the uncut face. 
The crane then revolves round to the tip wagon, the catch to 
hinged bottom of bucket is withdrawn, and the contents 
delivered; at this point the racking cylinder is still in 
the inward position, and as the crane is revolving back 
to its work, the bucket is being again lowered from the 
lifting barrel to the bottom of the cutting, and on its 
return swing in the direction of the face, the racking cylinder 
drops the bucket to the formation level, and the whole move- 
ments, as before described, are again repeated with each cut. 
The machine is capable of digging 3ft. ahead into the cutting 
before being moved on the road, and as each 3ft. advance is 
made, fresh sleepers and 3ft. lengths of rails are laid on the 
newly-formed bottom, and the crane travelled ahead. The 
crane requires no jacking up while at work. The machine is 
capable of working a cutting 50ft. wideand 22ft. deep clear out 





without dumping; and being able to revolve all round is not 
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limited for delivery into wagons at any fixed position ; the roads 
can thus be kept on the level of the cutting, avoiding any trim- 
ming at the bottom of the face to get the roadways in, as is 
required in the ordinary steam navvy. The amount of earth 
which can be removed with one excavator is from 200 to 300 four 
cubic yard wagons in eleven hours, according to the nature of 
the ground; and the labour required in attendance consists 
of the crane driver and boy, with four men at the bottom of 
the cutting preparing the roads and attending to the wagons. 
The total weight of the crane and excavator combined is 
85 tons. Seven of these 10-ton crane excavators, which are 
made under Simpson and Porter’s patent, are now working in 
different strata on the Manchester Ship Canal, and doing their 
work most satisfactorily. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ELECTRO MOTION. 

Srr,—It has lately been proposed to use the words to ‘‘ motor,” 
or to ‘‘ mote,” in order to express locomotion by electricity. These 
terms are, however, general in their character, and they should 
not be confined to locomotion by one special agent, such as elec- 
tricity. 1 would venture to suggest the final syllable of ‘‘ electron ” 
as a more suitable term to express what is wanted. A ship moved 
by steam is called a steamship or steamer, and she is said to steam 
rapidly or slowly, as the case may be. So a ship moved by elec- 
tricity might be called a “tron ship,” or, perhaps, a “ tronner,” 
and she might be said to “tron” rapidly orslowly. A tron engine 
—corresponding to a steam, gas, or wind engine—would be an 
engine moved by electricity. A tron railway—or possibly a tron- 
way—would correspond to a steam railway or a tramway, The 
word ‘‘tron” is short ; it terminates in a liquid, and lends itself to 
compounding with other names, and it is capable of being treated 
either as a verb or a noun as readily as the word steam.. Though 
at first it may sound uncouth, the ear would soon conform to the 
sound, and it is obviously more agreeable than the term ‘‘ mote.” 

August 6th. N. DY 





THE EDUCATION OF ENGINEERS. 

Sir,—In your issue of 29th November, 1889, you state your 
views pretty clearly on the opinions expressed in the letters of 
Professor Kernot, of the engineering department of the Melbourne 
University. I think your conclusions will meet the approval of 
most of your readers, and Mr. Kernot should feel grateful for being 
let off so easily. The Professor is, I believe, without practical 
experience, self-taught, and a good representative of the class to 
which he belongs, viz., the book engineer. So long as he does not 
endeavour to pose as a practizally-trained engineer he deserves 
credit for working himself up to the position he holds; but this is 
his weak point, he is anxious to appear as a practical man, 
hence his communication to your paper and others of like nature. 
One of his crotchets is that there are a great deal too many rivets 
in the general run of structures, and he proposes to lessen their 
cost by reducing the number of these fastenings. He seems to 
have got hold of this idea by experiments on toy models. The 
object of this note is not to discuss the Professor's verdant ideas, 
but to draw attention to the engineering class he conducts at the 
ubove institution, and no doubt ably as a teacher. The successful 
students get a degree in engineering, and are, so far as this col- 
lege or school is concerned, entitled to dub themselves C.E., 
and are supposed to be qualified to design and superintend 
works in general. They are turned out simply school boys, with a 
certain knowledge of rules and formule, but entirely innocent of 
any practical knowledge of material or work. In England or 
Europe they would be thought fit to become articled pupils at the 
stage in their training when here they leave the university as full- 
blown C.E.’s. Many of them find their way into the public 
service through influence, particularly in the railways, and the 
result is what might be expected. The last railway loan raised 
for this Colony was based on estimates so erroneous and misleading 
as to seriously embarrass the Government, and this is certainly 
to some extent due to these neophites. In many cases the lines 
cost more than double the estimates, and gross discrepancies 
between estimates and actual cost were the rule, though these so- 
called estimates were supposed to be based on careful surveys and 
data. The Colony is manufacturing its own engineers in a free- 
and-easy way, and must expect to pay for the privilege, and will 
continue to do so so long as its school boys are allowed to practice 
their profession at the public cost. 

In connection with the same university there is a doctors’ or 
surgeons’ department, or both. This, or these, are sensibly 
managed, and probably produce as good men as any like institu- 
tion elsewhere. The pupils must learn the theory of their pro- 
fession in the college, and the practice in the hospitals, which are 
as extensive, and afford as good practice as those of older countries. 
Unfortunately, the engineering class is not conducted in the same 
rational manner, though to a limited extent it might be, by com- 
pelling the pupils, on leaving the college, to apprentice themselves 
to men in good practice. As the business is conducted at present, 
the Engineering Class of the Melbourne University is simply a farce. 

Australia, June, 1890. MANCHESTER. 





THERMO-DYNAMICS OF THE AUTOMATIC VACUUM BRAKE. 


Sir,—Some of your correspondents seem to havea remarkable pro- 
pensity for rushing into print before they have mastered the articles 
they wish to criticise. 

Thus, “‘ F.C. S.,” who is evidently a student of thermo-dynamics, 
calls attention to what he considers ‘‘an important error ” in our 
paper. After referring to the fall of temperature resulting from 
adiabatic expansion, he says, ‘‘ Now, Messrs. Archbutt and Deeley, 
aware of this fact, avoid the difficulty by claiming that in the 
vacuum brake the air in expanding does no work ;” yet we certainly 
made no such claim. Your correspondent must remember that, as 
we clearly explained, there are two distinct ways in which air 
expands in the automatic vacuum brake. In expanding in one of 
these ways we stated that the air does no ‘‘external work,” and that, 
therefore, there is no ultimate fall in the temperature; and in our 
second article we dealt so fully and minutely with the reasons why 
no fall of temperature occurs, except in the “‘ rapids,” that we are 
afraid “‘ F. C.S.,” if he has read our article, has not studied the 
subject sufficiently to follow our arguments. But as his attempts to 
criticise us were evidently made in good faith, and as he is under 
the impression that we have made an error, we will try to explain 
the matter a little more clearly to him. 

When, by the action of the large ejector, the brake apparatus is 
exhausted in order to release the brake, the air expands adiabati- 
cally and falls in temperature. On the other hand, when by the 
action of the small ejector the vacuum is maintained constant 
against leakage, the air which is drawn in through the various 
leaks into the vacuous pipes expands freely, and does not fall 
appreciably in temperature. These two different modes of expan- 
sion were separately treated in our paper, and in our first article 
we dealt in detail with adiabatic expansion, and showed that 
although the air falls greatly in temperature, the cloud of con- 
densed moisture which forms never reaches the surfaces of the 
brake pipes, owing to the “‘cloud-free layer,” that the cloud 
rapidly evaporates by radiation and convection, and that the ex- 
pansion lowers the dew point, i.e., dries the air. The mass of air 
which has undergone gdiabatic expansion within the brake pipes 
is altogether insignificant when compared with the mass of metal 
composing the pipes, consequently the temperatures become 
equalised without the pipes being appreciably cooled. Of course, 
when air is admitted into the pipes to apply the brake, the 





temperature rises above that of the atmosphere, so that the 
cooling effect is not increased by the repeated application of the 
brake. 

In our second article, we described and fully explained the reason 
of the approximately isothermal expansion of the air which leaks 
into the vacuous pipes and is withdrawn at the same rate by the 
small ejector to maintain the vacuum. “F.C. 8.” thinks we have 
here fallen into an error, and tries to support his contention by 
quoting what he calls ‘‘ Thomson’s celebrated experiment.” This 
experiment was not made by Thomson at all, but by Joule, who 
described it in a paper ‘‘ On the Changes of Temperature produced 
by the Rarefaction and Condensation of Air,” first published in the 
Phil. Mag. of May, 1845, and reprinted by the Physical Society 
in vol. i. of Joule’s *‘ Scientitic Papers.” It is of interest to recall 
the fact—for the benetit of those who depreciate the value of 
‘laboratory experiments,” —that Joule was at that time endeavour- 
ing ‘‘ to establish definite relations between heat and the ordinary 
forms of mechanical power.” He says:—‘‘ My present object is 
to relate an investigation in which I believe I have succeeded in 
successfully applying the principles before maintained to the 
changes of temperature arising from the alteration of the density 
of gaseous bodies—an inquiry of great interest in a practical as 
well as a theoretical point of view, owing to its bearing upon the 
theory of the steam engine ;” and, we might add, of the vacuum 
brake. Now, from the results of experiments described in this very 
paper, Joule comes to the conclusion that ‘‘ xo change of temperature 
occurs when air is allowed to expand in such a manner as not to 
develop mechanical power.” That this statement is not absolutely 
correct was subsequently proved in a series of most elaborate and 
remarkable experiments which Joule made in conjunction with 
Thomson, the results of which were communicated to the British 
Association and the Royal Society in the years 1852 to 1862, and 
are to be found in vol. ii. of Joule’s ‘Scientific Papers.” In these 
experiments, air and other gases which had been compressed were 
allowed to expand freely into the atmosphere, through small 
orifices and porous plugs, and the changes of temperature resulting 
from expansion under these conditions weredetermined. How very 
minute the ultimate cooling effect was in the case of air, “F.C. 8.” 
may learn by the following quotation from the abstracts of 
** Proceedings ” of the Royal Society—Joule’s ‘‘ Scientific Papers,” 
vol. ii., p. 300—‘‘ Several series of experiments are next described, 
in which air is foreed—by means of the large pump and other 
apparatus described in the first paper—through a plug of cotton 
wool, or unspun silk pressed together, at pressures varying in 
their excess above the atmospheric pressure from 5 1b. or 61b. up to 
50 lb. or 601b. on the square inch. By these it appears that the 
cooling effect which the air, as found in the authors’ previous ex- 
periments, always experiences in passing through the porous plug, 
varies proportionally to the excess of the pressure of the air on 
entering the plug above that with which it is allowed to 
escape. Seven series of experiments, in each of which the air 
entered the plug at a temperature of about 16 deg. C. gave a mean 
cooling effect of about 0°0175 deg. C. per pound on the square 
inch, or 0°27 deg. C. per atmosphere of difference of pressure.” 
In another place—p. 236—Joule and Thomson say: ‘*‘ We have 
already pointed out the different thermal effects to be anticipated 
from the rushing of air from a single narrow orifice. They are 
cold, on the one hand, from the expenditure of heat in labouring 
force to communicate rapid motion to the air by means of expan- 
sion ; and /eat, on the other, in consequence uf the vis viva of the 
rushing air being reconverted into heat. The two opposite 
effects nearly neutralise each other at 2in. or 3in. distance from 
the orifice,” &c. We may explain that for very small orifices this 
distance is considerably less. Now if “F.C. 8.” will compare with 
these extracts the following passages from our second article, we 
think he will see that our statement is perfectly correct. 
“Although, as we have shown, the air which leaks through the 
brake apparatus is practically unaltered in temperature by the 
considerable expansion which it undergoes, yet there is a very 
slight change of temperature, and a discussion of the present 
subject would not be complete without some further reference to 
this point. We have stated that this air {n the process of expansion 
does not perform external work” —mark the word ‘external ”— 
“though work is done”—‘F. C. 8.” says we claim that the air 
“does no work ”—‘‘ nevertheless, by the air on itself, inasmuch as 
a very small proportion of the heat energy possessed by the air on 
entering the channel, through which leakage is taking place, 
becomes converted into energy of motion as the air undergoes 
expansion. The cis viva acquired is soon lost in friction caused by 
eddy currents, and by the time the air has emerged from what 
Thomson and Joule have termed ‘the rapids,’ the energy of motion 
has been again converted into beat.” 

“F,C.S.” will find that we attribute the fact that the tempera- 
ture of the air passing through the brake pipes is sometimesa trifle 
higher than that of the surrounding atmosphere, to the heating of 
the cool air whilst passing through the rapids. But your corre- 
spondent has not only attributed to Thomson an experiment made 
by Joule, and made statements directly opposed to Joule’s conclu- 
sions, but he has misapplied the facts shown by the particular 
experiment he describes in attempting to apply them to the 
approximately isothermal expansion which takes place in the brake 
apparatus when the brakesare off. In thisexperiment the air in the 
high-pressure bottle A corresponds to theatmosphere, and the vacuum 
in B to the vacuum in the brake pipes. Consequently, as the 
bottle B is warmed by the inrushing air, so the brake pipes would 
be warmed if the small ejector did not maintain the vacuum 
constant. With reference to his last paragraph, we must point 


out that we have proved that if any water gets by any means into, 


the pipes, and even if it freezes, it will be evaporated and carried 
away by the current of dried, rarefied air which is constantly 
passing through the pipes. We can quite appreciate the diffi- 
culties * F. C. 8.” feels in taking up such a complicated question, 
and hope that he wi!l again read our articles more carefully. 

Mr. E. Gobert remarks: ‘“‘The two articles published on this 
subject are certainly interesting, but they teach us no new fact, and 
do not account for the repeated failures of the automatic vacuum 
brake through ice.” Are we therefore to assume that Mr. Gobert 
already knew all about the ‘‘cloud-free layer” and its important 
effects, and recognised the impossibility of atmospheric moisture 
condensing in the brake pipes? If so, what about his “‘ fatal law” 
which we have relegated to the limbo of discredited hypothesis? 
We did not write our paper in order to account for the failure of 
the brake through ice, but to show one way in which it could not 
have failed ; though we did, incidentally, point out a quite suffi- 
cient explanation of the way in which steam may have obtained 
entrance to the pipes, and there condensed and become frozen. If 
Mr. Gobert does not admit the correctness of our conclusions, why 
does he not bring arguments to bear against them, which we can 
answer, instead of merely mal:ing statements to the effect that he 
“holds the same opinion still.” Your correspondent says our 
researches are ‘‘only laboratory experiments, which have no 
value whatever for the practical engineer.” If he likes to believe 
this we should be very sorry to contradict him. It was a 
favourite notion in the good old times that the devil presided 
over the operations of the laboratory, and in such an atmosphere 
natural laws wouldof course operate inan extremely fickle manner. 
His Satanic Majesty must have been sleeping when Joule deter- 
mined the mechanical equivalent of heat, judging, at least, by 
the extreme value which ‘‘ the practical engineer” sets upon the 
result of those “laboratory experiments.” We found that the air 
expanding through a leak into a vacuum maintained constant at 
20in., fell only about 0°045 deg. Fah. in temperature ; and in an 
experiment with an actual train—‘‘ not in a laboratory”—we found 
no fall of temperature in the air leaking through the brake 
pipe, but a very slight rise, which we fully accounted for. If 
“F.C. 8.” will read carefully our account of this experiment, 
he will find in the result a practical proof of the correctness 
of our statement, which he calls in question. By another 
‘“‘laboratory experiment” we found that the current of air which 
leaks through the brake apparatus has a great evaporative power, 
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and we calculated from the result of that experiment that, under 
similar conditions in actual practice, and with a leak of 8 cubic 
feet per minute passing through the brake pipes, it would ~ 
quite possible for water to be evaporated at the rate of a tluid 
ounce in five minutes. We have made an experiment with an 
actual train of eleven coaches by placing between the couplings of 
the first and second carriages a vessel containing water, through 
which the current of air was caused to bubble. The coaches 
used were taken at random, and the ordinary leak into the 
brake pipes was not increased in any way. Full precautions were 
taken to prevent the possibility of water being splashed from the 
vessel into the brake pipes, so that what did disappear must have 
been evaporated. The water evaporated under these conditions 
was ascertained by weighing the vessel before and after, and 
amounted to two and three-quarter fluid ounces in fifteen minutes 
a result sufficiently near to our calculation to prove the practical 
value of our “‘ laboratory experiment.” R. M. Deeiry 
Charnwood-street, Derby, L. ARCHBUTY, | 

July 29th. 
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THERMO-DYNAMICS OF THE AUTOMATIC VACUUM BRAKE—A, 
VIEW FROM THE FOOTPLATE, 

Sir,—It seems regrettable that Mr. Stretton should pass out of 
his way to attack the scientitic conclusions of Messrs. Deeley 
and Archbutt on this question, Mr. Stretton can be Mertly 
judicious in his attention to the interests of his clients, in serving 
whom he also conserves those of the public, and less directly those 
of the railway companies; and it is to be feared that he con- 
siderably risks a disservice to those interests when he leaves hig 
own proper line and plunges into the abyss of scientific studies 
and therefrom brings a railing accusation against the said gentle. 
men of heaping up theery upon theory in favour of a brake which 
Mr. Stretton happens to detest. 

One should suppose that an effort by scientists to enlighten the 
public by such a paper as the one in question, “ On the Deposition 
Ke., of Atmospheric Moisture in the Pneumatic Apparatus of 
Railway Brakes,” was entitled to be met—if met at all—by simi- 
larly careful experimental research and logical deductions. “For, in 
so venturing into print in such an influential and world-wide 
spreading journal, they well knew that their methods and conclu- 
sions were as widely open to be ‘called to book” even for the 
smallest slip, and even if it did not invalidate the general aim and 
results, For these they know are safe enough, as they rest upon 
the previous research of men of unquestionable fame. But just 
now there was an opening for the said paper as a guide to correct 
views on the matter involved. And surely all thoughtful, candid 
minds, will accord to Messrs. Deeley and Archbutt the credit of 
having performed their task in a praiseworthy manner, and so as to 
be readily understood. Hence, whilst one might appreciate and 
even relish any pertinent attack upon them as to the means or 
methods, or even their special results, one cannot approve of an 
attack upon their straightforwardness and honesty, as to which all 
the evidence seems in their favour. 

Then, again, instead of a very long statement of the failings of 
the automatic vacuum brake—which amount to less than one half 
as many as those of the pressure brake, proportionally to miles run 
by them as per brake returns—Mr. Stretton could have “run a 
tilt” at the authors of the paper by suggesting that what is 
wanted is the practical obviation of the dangerous detriment of 
freezing in the vacuum automatic brake. But the authors set out 
with the purpose of showing that freezing was not any more, even 
if asmuch, a necessary occurrence in the vacuum as in the pressure 
brakes; and they have shown that this fatal law, the discovery or 
invention of Messrs. Gobert and Mackinnon, is really no law at all, 
but a phantom of the brain of these gentlemen, and which they 
advanced as a most convenient means to their hand which none of 
the various forms of the vacuum brake, simple or automatic, can 
escape. And it was time that these scientific imaginings—the 
exact converse of the actual laws—were put astop to; and this will 
have been done to a certainty by Messrs. Deeley and Archbutt's 
able paper, in so far their main purpose in the paper was set forth. 
If, then, there be no fatal necessity as to water and ice in the 
vacuum automatic brake, as such then it remains to engineers the 
task of meeting the practical requirements for obviating the 
detriment by frost. 

It was a treat to note the great aptness of the reply of the 
authors of the paper to Mr. Stretton; and, it is to be hoped, he 
and others may bear in mind that there is a certain force of truth 
in the phrase, ‘‘the survival of the fittest”—even affecting ‘the 
battle of the brakes” —and that it may be hard to ‘kick against 
the pricks,” fighting against such a real law. The real interest 
anent brakes lies in obtaining ‘‘the fittest ;’ and it is the fittest 
that should and will survive either in spite of, or with the aid of 
Mr. Stretton, or of those concerned. 

Manchester, August Ist. 






AN OLD Loco, DRIVER. 


FREEZING IN VACUUM BRAKES. 

Sir,—Since writing last week’s letter, page 98, my attention 
has been called to the following interesting summary ex'racted 
from the Board of Trade returns for the four years from the Ist of 
January, 1886, to the 3lst December, 1889, showing the different 
classes of failures of the vacuum brake through water and ice :— 


Number 
of cases 
reported. 
Train pipe blocked, choked, full of ice, and train ran past 
station, thus causing imminent danger to the passengers.. 13 


Train pipe blocked, choked, fullof ice or water. Found out 
in time, thus only causing delays...) .. «. «. we ee 5D 
Hose pipes frozen on, or off, plugs would not couple or un- 
MONEE wx US. few ne ice, ew ae oe abe at is ee co | OE 
Cylinder, piston, or diaphragm sticking, due to ice, water, or 
Unable to create vacuum, maintain vacuum, or release brake, 
due to ice, or frost, or water... ae ‘ 


* “* - * . 6 
Ball valve—the valve frozen .. .. .. «1 «2 oe of o & 
Reversing or cut-off valve frozen 2d 90, =e eaeide 
Drip valve frozen... ay. Mai ae) «0 oan Gaetles “ee. 


Brake gear clogged with ice 


5 mons 


Total number of cases recorded in which the vacuum 
brake failed on account of waterandice .. .. .. 2l4 
I should much like Mr. Archbutt and Mr. Deeley to tell us how 
these figures agree with their ‘“‘dry brake” theory. The London 
and North-Western Company have just issued another new order. 
(Copy.] 
Vacuum Brake Hose Pipe Couplings. 

Several cases have recently been brought under notice, in which the 
action of the automatic vacuum brake on passenger trains has been 
affected owing to sponge cloths, waste, and other material having got 
into the brake pipes. Shunters, porters, firemen, and others concerned, 
must be careful when handling vacuum brake pipes not to have sponge 
cloths, waste, or other material in their hands or in any other position 
where it would be likely to be drawn by suction into the brake pipes. 


August 4th. AN ENGINEER. 





RAILWAY SPEEDS. 


Sir,—I trust I may be allowed to reply very shortly to ‘‘ Loco- 
motive.” My distances are taken in the first instance from the 
Midland working time-book, except in three places where they 
differ from Airey, to whom I always give the preference. Beyond 
being of interest for comparison, I fail to see that the booked time 
is necessary for timing a run. I knew the driver was going to 
make up time, and therefore he would have to run over his booked 
time. ‘‘ Locomotive” is quite at liberty to arrange the inter- 
mediate speeds and distances as he pleases, but it still remains that 
the 45 miles 53 chains, from Wigston to Bedford—pass—were 
covered in 45 minutes 35 seeonds, over the Kibworth, Desborough 
and Sharnbrook banks, which I] repeat is a splendid performance. 

Hastings Lodge, August 3rd, Acton WARBURTON. 
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RAILWAY MATTERS. 


Tux Portuguese Chamber has passed a Bill authorising 
the construction of a line of railway, 150 kiloms, long, from Mos- 
samedes to Chella, 


Ir is believed that the survey of the Zhob Valley Rail- 
way will be commenced in three divisions, starting from Pishin. 
The Times says the staff will consist of Major Buchanan Scott and 
several Royal Engineer officers, 

Tur Compagnie du Chemin de Fer Pirée-Athénes- 
Pélopentse, in Greece, have decided to contract a loan _to enable 
tem to construct new lines to Pyrgos, Olympie, Caritaini, Cavas- 
ila, and to the waters of Kyllini, where they will erect baths and 
hotels upon the model of those in other parts of Europe. 


Tue Paris Metropolitan Railway scheme of M. Bunau 
Varilla, which M. Eiffel proposes to carry out, is now before the 
town council of that city. Nearly five miles of the railway will be 
underground, more than half a-mile on the surface, and almost a 
mile and a-half will be elevated on an iron arcade. The continuous 
brake and block system is adopted in the — and the electric 
lighting of the tunnels will be done by machines worked by the 
eagincs used for ventilation, Only two classes of carriages are to 
be employed. 


On the 29th ult. Sir Edward Watkin, Lord Wharncliffe, 
with other directors of the Manchester, Sheffield, and Lincolnshire 
Railway Company, and the general manager, Mr. Pollitt, visited 
Nottingham to confer with the committee recently appointed by 
the Town Council on the question of the new line which the com- 
pany propose to construct through the , 
extension of their system southwards. Plans relating to the pro- 
posed line were explained by Mr. Parry, the local engineer to the 
company. The question of the site of a central station formed an 
important point in the discussion, 


As at present constituted, the total length of the 
Bengal-Nagpur Railway line, which will link Calcutta and Bombay 
by the most direct route, is 830 miles. It is divided into three 
sections. The line is on the broad gauge. It is very evident that 
the construction of such a long length of railway through a part of 
India hitherto without railway accommodation opens up great 
possibilities of trade, and the effects of shortening the through 
route between Bombay and Calcutta also require some consideration. 
Indian Engineering says that among minerals found adjacent to the 
railway may be included copper, iron, coal, mica and gold. 


Ay electric railway is now running along three-quarters 
of a mile of the Southend pier. The engine, boiler, and dynamo 
are situated under the arches a foot from the entrance of the pier, 
and the current is conducted along a central rail. The car holds 
about forty persons, and can travel at the rate of about sixteen 
miles an hour. It performs the journey in about three minutes 
and a half, which takes nearly fifteen minutes by horse traction. 
The line, which has been carried out in a very expeditious manner 
by Messrs. Crompton and Co., was certified by Dr. Hopkinson on 
Friday last, when he expressed himself highly gratified at the 
result. On Saturday afternoon, after a few trial runs, it was 
handed over to the Local Board for public use at four o'clock. 
Immediately large numbers of people availed themselves of it ; and 
all day on Monday—Bank Holiday—the car was well patronised. 


In the House of Commons on the 81st ult., the 
Chairman of the Committee on the Regent’s Canal, City, and 
Docks Railway—Extension of Time—Bill stated that the Com- 
mittee were of opinion that full effect should be given to the 
agreements of 1882 and 1885, sv that the London School Board 
should not be damnified by the delay which had taken place, and 
that they should be paid for any pecuniary loss which was not 
provided for in the original agreements in consequence of the 
delay in the completion of the line, the question of the amount 
being referred to arbitration. The Committee further desired 
that it should be part of the duty of the railway company to give 
the earliest possible notice of their intention to interfere with any 
building of the School Board, so that the Board might have an 
opportunity of providing another school in substitution. The 
Committee came to this decision having regard to the magnitude 
of this particular case, and it must not be regarded as a precedent. 


Masor-GENERAL Hutcuinson has been hard pushed to 
find an explanation of the derailment of the leading wheels in a 
vehicle near the middle of an excursion train to which an accident 
occurred on the 22nd May, between Loch Earnhead and Glenogle- 
head stations on the Callander and Oban Railway. He says :— 
“There was nothing to be ascertained in the condition of the per- 
manent way to account for this slight accident, and as only one 
pair of wheels—the leading wheels of third-class carriage No. 352, 
the tenth vehicle from the engine—out of the fifty-one pairs of 
wheels in the train, left the rails, it is only fair to conclude that 
the accident was caused by something being out of order in 
No. 352 carriage. Now it is very possible that, when this carriage 
entered the curve to the left of Teh chains radius, the journals of 
the middle axle may not have moved over to the right—for which 
there was the requisite play allowed in the axle-boxes—but have 
become jammed, an outward pressure being thus brought upon the 
right leading wheel, tending to force it over the right rail; it is 
also possible that the slight want of accuracy in the gauge of the 
leading wheels may not have Leen a consequence of the accident, 
but may have existed previously; and I think that these causes, 
combined with the fact that Ze tire of the right leading wheel was 
considerably worn, may account for the leading wheels of this car- 
riage leaving the rails.” 


A rEporT has been published by the Board of Trade 
on the accident which occurred on June 8rd at Burnhouse Weighs, 
near Moss End junction, on the Caledonian Railway. In this case, 
while the 1.40 p.m. express goods train from Glasgow for Carlisle 
was passing the junction of the up main line with an up loop line 
at Burnhouse Weighs, the fourth or the fifth wagon from the rear 
left the rails at the facing points, and the vehicles behind it 
entered the loop line. After running thus for some distance, the 
train couplings gave way between the fifth and sixth wagons from 
the rear, causing the five rear wagons and brake van to be over- 
turned on the loop line and adjoining sidings. The two rear 
wagons of the front portion of the train also left the rails and ran 
in that position for about 250 yards, after the severance of the 
couplings, before the engine was stopped. The brakesman riding 
in the rear van was so seriously injured by the upsetting of the van 
that he died three days after the accident in the Glasgow Infirmary. 
Seven wagons and the brake van were damaged, In the per- 
manent way 142 common chairs, twenty crossing chairs, thirty- 
seven sleepers, two levers, two connecting-rods, 300 keys, and one 
check rail were broken, and eleven steel rails were bent. In the 
report Major-General Hutchinson says: ‘‘I can see no other 
reasonable way of accounting for the accident than that the facing 
points leading to the goods loop must have been moved while the 
fifth wagon from the rear of the train was passing through them. 
The marks observed on the right blade of the points, and on the 
road immediately beyond the points, all tend to this conclusion. 
To have made it possible to move the points, the signalman must 
have thrown the main line up home-signal—which had been 
lowered for the goods train—to danger directly the engine of the 
train had it, and then have moved back into its normal 

sition the lever which locks the facing points and lifts the locking 

ar, before the engine had reached the locking bar, thus leaving 
the facing points free to be moved. The distance between the 
signal and locking bar is about 140 yards, which distance, at a 
speed of thirty miles an hour, would be passed over in about ten 
seconds —time enough in which to move the levers.” The signal- 
man, ho ever, stoutly denied moving the locking-bar lever, and a 
telegrap boy in the cabin says he did not see him move it. 


town in connection with the | 





NOTES AND MEMORANDA. 


One hundred and sixty-one applications for electric 
lighting Acts have been made to the Board of Tradé during the 
ast year ; 45 were made by local authorities, 116 by companies or 
es and 23 related wholly or in part to the County of 
sondon, 


Durine the past month the wrecks of British vessels 
included:—Sailing vessels, 45; tonnage, 6048; lives lost, 53. 
Steam, 8; tonnage, 10,864; lives lost, 205. One hundred and 
thirty-three lives were lost in the Quetta and seventy-two in the 
Gulf of Aden. The above is a record of ‘reports received,” and 
not of wrecks which have occurred during the month. 


Tue Eiffel Tower is being put to a useful purpose by 
M. Cailletet, member of the Institute of France, who is well known 
for his experiments in the liquefactionof gas. He has placed a mano- 
metric tube the whole height of the tower, and this he fills with a 
quantity of mercury, which exerts a pressure of about 400 atmo- 
spheres upon the imprisoned gases. Experiments are therefore 
made that have hitherto been impracticable. 


In a recent number of the Comptes Rendus is a paper 
“On the Ratio between the Electric and Thermal Conductivities of 
Metals,” by A. Berget. The author has determined in absolute 
measure the electric conductivity 4, and the thermal conductivity c, 
of copper, zinc, iron, tin, lead, antimony, mercury, and brass, at 
temperatures between 0 deg. and 30 deg. The ratio 4 +c varies 
from 1°6 x 10% to 18x 10%. The temperature coefficient of the two 
conductivities is also different. Hence they can only be regarded 
as approximately proportional] to one another. 


Ir has been found that steel blades, such as razors, 
scissors, pocket and table knives, and also files, suffer complete 
deterioration to a considerable depth from the surface of the 
metal when immersed in the soft upland waters supplied to 
Sheffield for several years. ‘This has been proved by the recovery 
from time to time from the reservoirs of bundles of such steel 
articles, which had doubtless been placed there in connection with 
trade outrages in times past. The steel was found to have become 
converted into plumbago, whole bundles of blades being capable 
of being scraped away with a penknife. This fact should induce 
caution in the use of cast steel when wholly and continuously 
immersed in water of this character. 


Tue “ cucumber flavour” is troubling the waterworks 
superintendents in several Connecticut towns, The new reservoir 
at Wilton, from which the city of South Norwalk draws its 
supply, is affected in this way, and it is proposed to try the 
experiment of stocking the reservoir with German carp. These 
fish are vegetable feeders, and it is hoped that they will keep the 
reservoir clear of all plant growths, and especially of the sponyilla 
which causes the trouble. It is suggested, however, that possibly 
these fish may cause a worse trouble than the one they are to be 
introduced to remedy. It is their habit to continually stir up the 
mud of the bottom and banks in their search for food. In this 
way, ina shallow pond with « clay bottom, they are apt to keep 
the water oily. 


’ 


In 1887 the water supply of Rotterdam became so 
much infested with the Crevothriz, and with other plants and 
animals, that a commission of investigation was appointed, and 
new filters and other works built. Dr. F. Dupont and Professor 
Hugo de Vries studied the growths by means of laboratories 
arranged at the waterworks, and found that the Cvrenothriz 
Kuehniana was the chief cause of the Rotterdam water supply 
difficulty. This organism, one of those known as ‘‘iron-bacteria,” 
had previously been found to be the chief difficulty in connection 
with the waterworks troubles of Berlin in 1878. It is derived 
from the basins and canals cf unfiltered water. Fresh water 
crustacea also entered the filtered water, and increased very 
rapidly, the Asellus eating the woodwork used in filters and 
reservoirs, 


THE new Croton Aqueduct began to discharge water 
into the Central Park reservoir, New York, at some time between 
five and six o’clock on Tuesday morning, July 15th, at the rate of 
about 40,000,000 gallons per day, which was afterwards largely 
increased. There was no formal ceremony attending the opening 
of the gates at the One Hundred and Thirty-fifth-street gate- 
house, though the operation virtually marked the completion of 
one of the great engineering works of the age. It was generally 
expected that Mayor Grant would open the gates in the Central 
Park gate-house at about two o’clock in the afternoon, but there 
was a misunderstanding somewhere. As a matter of fact, the 
Central Park reservoir gates have been opened for the last few 
months, and when Mayor Grant arrived he found the water from 
the new source already rushing out of the pipes. The Engineering 
and Building Record states that the Central Park reservoir holds 
1,000,000,000 gallons of water. The dividing wall of masonry 
which separates the east basin from the west will be 3ft. under the 
surface when this capacity is reached, That partition has not been 
out of sight since 1877. 


A paPER on “The Vertical Decrease of Temperature 
with Height in Mountainous Districts, and its Dependence upon 
the Amount of Cloud,” was read recently by Dr. R. J. Suering, of 
the Berlin Meteorological Office. In most works upon this subject, 
the special effect of cloud upon temperature has been limited to 
very moderate heights. In this paper the author has carefully 
investigated the observations at mountain stations up to about 
4100ft. The results arrived at are:—(1) In the morning, when 
the weather is‘clear, there is a constant tendency to an inversion 
of temperature. In summer this tendency extends to some 1650ft., 
and in winter considerably higher. This condition recurs in the 
evening in a smaller degree. (2) If the sky is overcast, neither a 
daily nor yearly period of the vertical gradients is strongly marked. 
(3) A departure from the law of direct proportional decrease of 
temperature with height occurs chiefly during the morning hours 
of clear days—the change of temperature then takes place more 
slowly in the lower strata of air than in the upper—and on cloudy 
days, during the warm season, when, in the lower strata, the verti- 
cal decrease of temperature appears to be accelerated. 


WHEN Hadfield’s manganese steel was first brought out 
it was recognised that, in spite of its remarkable combination of 
hardness, strength, and ductility, a combination in which it excelled 
all known substances, the difficulty of machining it would be a 
serious obstacle to its introduction. The American Hngineer and 
Mining Journal says:—‘‘ Partly by special means of grinding with 
emery, partly by casting in such a way that inery is u - 
sary, partly by other expedients, this obstacle is gradually over- 
come, and manganese steel is steadily forcing its way into wider 
and wider use. It is, for instance, used extensively for mine-car 
wheels and axles, a single establishment having taken over 
40,000 wheels and 20,000 axles. It has been found very valuable 
for the rivets of safes. These rivets are countersunk, so that, if 
they are to be removed, they must either be drilled out 
or punched out. In some recent trials by an experienced safe 
maker it was found quite impracticable to drill these rivets when 
of manganese steel, even with a powerful steam drill working in 
the way found most effective for hard steel rivets. He then tried 
to punch them with a set and a 20]b. hammer, but in vain. The 
iron which the rivet held was then nicked and broken, releasing 
the rivet, which seemed quite uninjured. Other characteristic 
uses are for dredger pins and stamp shoes and dies. In some late 
trials manganese steel dredger pins outlasted four sets of forged 
carbon steel pins, and still remained in use ; and manganese steel 
shoes and dies, in crushing Cornish tin ore, are reported to have 
lasted from 26 to 59 per cent. longer than the maximum life of the 
best chilled cast iron, and to have crushed from 33 to 85 per cent. 
more ore, 








MISCELLANEA. 


AT a meeting held in the Council Chambers, Edin- 
burgh, on the 31st ult., it was resolved to renew the invitation to 
the British Association to meet in Edinburgh in 1892. 


An order for a very large turbine installation has been 
placed with Messrs. Thomson, Son, and Co., of Dundee. The 
installation is to consist of twin turbines, each developing 500-horse 
power, or in combination 1000 effective horse-power on a fall of 
20ft. The type of turbine adopted is the parallel flow, con- 
structed largely on the lines of the Jonval turbine. The turbines 
are to be used for driving a large textile factory abroad. 


AN examination of the steam steering gear of the coast 
defence ironclad Gorgon (Captain Orford Churchill) has been made 
in Sheerness Harbour. The defects were found to be of such a 
serious character as to delay her departure for the Downs for 
several days. The 7imex says the shafting is fractured, and the 
gear has had to be brought ashore for repairs. The hand steering 
gear was used to navigate the vessel to Sheerness, and it worked 
so hard that twelve men had to be stationed at the wheel. 


Tux Admiralty have ordered that the rate of speed of 
ships of war at which passages are to be made on general service is 
to be governed by the use of the following phrases in the sailing 
orders :—‘‘ Ordinary speed ;” this means that the engines are not tc 
be worked at a power exceeding one-fifth their specified power with 
natural draught. ‘‘ With despatch ;” this means that the engines 
are not to be worked at a power exceeding two-fifths of their 
specified power with natural draught. ‘‘ With all despatch ;” this 
means that the engines are to be worked at the highest power 
attainable with natural draught, but the horse-power developed is 
not to exceed the specified natural draught power—that is to say 
with an air-pressure not exceeding half an inch. The commander- 
in-chief or senior officer may also at his discretion settle the speed 
in knots at which any particular passage is to be made. 


A spEcIMEN of “The Author’s Hairless Paper-Pad,” 
issued by the proprietors of the Leadenhall Press, has been sent 
us. It contains, in block form, fifty sheets of strong hairless 
paper, over which the pen slips with freedom. Easily detachable, 
the size of the sheets is about 74 by 8}, and the price is very low. 
The paper is ruled, and of course on one side only. With the 
pad is sent us ‘‘ The Author’s Hairless Paper-Pad Holder,” which 
was suggested by Punch. It is equally useful to the busy 
few who write when travelling, and to those who dislike the 
restraint of desl: or table. It hasa raised rim at the left side, 
which is grasped by the left hand, the right being free to travel 
over the whole surface of paper from top to bottom. The height 
of pad and holder is kept uniform by placing each written sheet 
as torn off underneath the pad, the base of which is thick blotting 
paper instead of the old and useless cardboard. The holder is of 
light wood, and will be found very useful to many. 


In the House of Lords on the 5th inst., Lord Houghton 
sat, without the other members of the committee, for the purpose 
of assenting to the following clause as agreed between the County 
Council and the railway companies in the case of the Metrupolis 
Management and Buildings Acts Amendment Bill :—‘‘ Provided 
that no railway company shall be liable under this section to con- 
tribute to the expenses of and incident to such works of repair in 
respect of lands abutting on any such road and used solely as part 
of their line of railway or sidings and having no direct communica- 
tion with such road ; but in the event of such company making a 
direct communication with such road before the same is taken over 
by the vestry or district board, the vestry or district board shall 
thereafter apportion as against such railway company a just share 
of the said expenses, and the amount of such share shall in case of 
difference between the railway company and the vestry or district 
board be fixed in a summary way by the metropolitan police magis- 
trate in whose district such road shall be.” 


A Boarp of Trade inquiry under the Boiler Explosions 
Act has been published concerning the explosion of the intermediate 
casing of the triple-expansion engines of the yacht White Heathen 
on the 28th May last. The engines are of the triple-expansion 
type, with three cranks, the diameter of the cylinders being 13in., 
2lin., and 34in. respectively, and the length of the stroke 27in., 
supplied with steam from a circular multitubular steel boiler, 
9ft. 6in. long and 12ft. 6in. diameter, with three ribbed furnaces, 
36in. diameter and 6ft. 3in. in length, the working pressure being 
1601b. per square inch. Each cylinder is fitted with an escape 
valve at the top and one at the bottom, and an escape valve is also 
fitted on the top of each casing. The starboard side of the inter- 
mediate casing, measuring about 36in. deep by about 22}in. wide, 
was blown out and broken into about six pieces, and the grating 
was bent and moved 18in. from the side of the casing, and the bars 
fractured. According to the report, the explosion was caused by 
admitting steam into the casing of a greater pressure than it could 
withstand, having regard to the casting being defective and insuf- 
ficiently stiffened. 


On the 31st ult., a conference of delegates from the 
metropolitan vestries was held at the St. James’s Vestry Hall, 
Piccadilly, with respect to applying to Parliament for a Bill for the 
purchase of the water companies’ undertakings. Mr. J. Bonthron 
presided. Mr. James Beal moved the following resolution, which 
was passed :—‘‘ That as the London County Council has no power 
to introduce a Bill into Parliament for the purchase of the water 
companies’ undertakings, the vestries and district boards repre- 
sented at this conference be advised—following the precedent 
successfully set in the case of metropolis gas legislation—to unite 
in giving notice of, and preparing a Bill for, such purchase, or for 
power to create a competing supply.” The two following resolu- 
tions were also carried, viz.:—‘‘That each vestry and district 
board be asked to contribute the sum of £10 under the 92nd section 
of the Metropolis Local Management Act, 1855, towards pre- 
liminary expenses, such as service of notices, advertising, drafting, 
and depositing a Bill for the purchase of the water companies’ 
undertakings.” ‘‘ That a committee, consisting of one representa- 
tive from each vestry and district board taking part in this con- 
ference, be appointed to prepare notices for a Waterworks Purchase 
Bill, and a draft Bill, and to take such other steps as may be 
necessary for promoting the Bill.” 


Tuer Admiralty have amended the regulations govern- 
ing the quarterly passage trials of ships of war as follows:—In order 
to insure that the machinery is kept in efficient order, and to give 
opportunities of training the engine-room complement in working 
the engines at high speed, a trial is to be made once a quarter. 
This trial is to consist of a passage of not less than twenty-four 
hours’ duration, which is to be run when circumstances will permit, 
with the engines working at from one-half to two-thirds of their 
specified natural draught power. The specified natural draught 

ower can be usually obtained with an air pressure not exceeding 
fin. of water, and thisis to be considered the full power forcontinuous 
steaming atsea. The boilers and engines are not to be forced beyond 
this except in cases of emergency. During each passage trial the 
engines are to be run for a period of four hours at their highest speed 
with natural draught, but the horse-power developed is not to exceed 
the specified natural draught-power. In ships with closed stoke- 
holds the air pressure during this four hours’ run should not exceed 
hin. of water. The rate of speed at which ordinary passages are 
to be made is left to the discretion of the Commander-in-clief and 
senior officers, who will decide, after taking into consideration the 
nature of the service which has to be performed. The Com- 
mander-in-chief will order a full-power trial of the mach‘nery in 
any case in which he may consider it desirable that such a trial 
should be made. Deck hands are not to be emp oyed to a: sist the 
stokers when the engines are running at full speed, unless the ec vals 
have been worked so far back from the bunker doors as to ren ler 
it absolutely necessary to do so, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Toe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be of communications which do not comply 
with these instructions. 

A Reaper.—Thank you for the information. 

Inquiner.—Tezt-book on the Steam Engine, by A. Jamieson, 7s. 6d., or 
elementary text-book by same author, 3s, 6d., both published by C. Griffin 
ond Co.; and Steam Boilers,” by R. D. Munro, 88. 6d., by same publishers. 
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MEETINGS NEXT WEEE. 

Tae Britisn Soctety or Minino Stupents.—Annual meeting, Wednes- 
day, August 13th, at East Howle Colliery, near Ferryhill station. 
Meetings and excursions also take place on Thursday and Friday, the 
l4th and 15th. Collieries have been selected for visits, which contain 
features of great interest from the mining engineer's point of view. At 
the East Howle Colliery, for instance, the members will see a Capell fan 
delivering 145,000 cubic feet of air per minute at 8in. water pressure, and 
said to give 71 per cent. useful effect. Steam is conveyed over a mile to 
aduplex pump. At other collieries special plant will be seen. 

_ JUNIOR Enoiveerino Society.—August 15th to 22nd, one week's excur- 
sion to Newcastle-on-Tyne, Edinburgh, and Glasgow, &c. Friday, 15th— 
London: Leave King’s Cross (Great Northern Railway) by saloon carriages, 
10.40 p.m., for Newcastle-on-Tyne. Saturday—Newcastle-on-Tyne: Arrive 
5.48 a.m.; visit Boldon Colliery, Durham, and places of engineering and 
of milar interest at Newcastle; leave 5.10 p.m. by reserved carriages 
for Edinbu h, arriving there (North British Waverley Station) 8.38 p.m. 

onday—Edinburgh: Visit the Exhibition by spec! arrangement with 
~ authorities. Tuesday—Edinburgh: Visit the Forth Bridge, by special 
Pilitics through the kindness of Sir Benjamin Baker; visit Messrs. 
tin Brothers and Co.'s Rosebank Ironworks, and Messrs. King, 
ee 8 Electrical Works, and other works of engineering interest; leave 

dinburgh 9.10 p.m. for Glasgow. Wednesday—Glasgow: Embark from 
aca 7 a.m. on so steamer Columba, for day’s trip through 
- _ of Bute. Thursday—Glasgow: Visit (Messrs, Elder's) the Fairfield 
Wil building and Engineering Company's works at Govan, and Messrs. 
: illiam Denny and Brothers’ Leven Ship Yard, Dumbarton, where 

Faaheon will be provided by the kindness of the firm. Summer dinner 
, ' the Society at the Grand Hotel, 7.30 p.m.; tickets 4s, Friday—Glasgow: 
bine the Steel berm ol of Scotland’s works, and other works of engi- 

cering interest in the vicinity of Glasgow. 
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THE INSTITUTION OF MECHANICAL ENGINEERS AT SHEFFIELD. 

THE meeting of the Institution of Mechanical Engi- 
neers at Sheffield was or was not a success, according to 
the meaning attached to the word. If the object had in 
view was the promotion of the progress of the mechanical 
arts and sciences, then it was assuredly not a success; 
for it is probable that at no meeting of premeditated 
importance has the Institution done less real work. If, 
however, we estimate the results on a different basis, it 
is safe to say that no one present went away disappointed 
—a fact due mainly to the indefatigable exertions of the 
Sheffield Reception Committee, and the munificent 
hospitality of the hosts of the Institution. Only two 
mornings were devoted to the reading and discussion of 
papers, and, as is usually the case, the discussions were 
of little or no practical value. That on Mr. Sandberg’s 
paper added nothing to the existing stock of knowledge 
concerning the merits and demerits of various weights 
and sections and compositions of rails. No railway men 
took part in the discussion save Mr. Tomlinson, the 
president, and the most interesting statement he made 
was that concerning a rail which ought to have 
been rejected by an inspector, and yet has mani- 
fested almost unparalleled powers of endurance on the 
Metropolitan Railway. For the rest, the discussion on 
rails was of about the same character as would be one 
concerning navigation carried on by shipbuilders. The 
descriptive papers read really could not be discussed. 
How, for example, can anything be said in the way of 
criticism of the matter of papers describing a colliery or 
an ironworks? Much regret was felt that the paper on 
milling cutters by Mr. Addy had to be postponed. The 
display of diagrams sufficed to whet the appetite without 
satisfying it. It is, we think, a great pity that hours of 
valuable time are wasted in going through the empty 
form of reading papers. The members nearly all leave 
the hall while the process is going on, to gossip outside 
or read letters, and return for the discussion. At the 
Congress on Inland Navigation, held contemporaneously 
at Manchester, a much wiser system was adopted, the 
papers being taken as read, and the whole of the available 
time being devoted to discussion. 

It is a noteworthy circumstance that none of the large 
works in Sheffield were thrown open to the Institution. 
Thus, for example, the works of Messrs. Sir John Brown 
and Co. and Messrs. Vickers were closed; but special 
invitations were issued, and those who were joined with 
them certainly had no reason to complain of their 
reception. The reason why the great works were not 
thrown open to members of the Institution and their 
friends was whispered about. It was simply that among 
the friends of the Institution there were many foreigners, 
and just now Sheffield is intolerant of Americans and 
Germans. We shall not at present express any opinion 
as to the merits and demerits of Protection. We are not 
discussing that subject; but we cannot shut our eyes to 
the fact that at this moment all working Sheftield— 
masters and men, capital and labour alike—is intensely 
Protectionist, arguing that we have nothing to lose by 
putting a prohibitive duty on American commodities of 
all kinds, and everything to gain. German competition 
has not made Germans more popular, and it is not 
unnatural that a certain reticence, official in its nature, 
should have been observed. But, after all, the list of works 
thrown open freely was quite large enough to satisfy the 
most exacting, and some of the works were inconve- 
niently crowded, and the good nature of the representa- 
tives of the various firms was heavily taxed. This is 
peculiarly true of Messrs. Mappin and Webb’s works in 
Norfolk-street. Every household, almost, in the kingdom 
possesses something made by the firm—spoons, dish 
covers, coffee pots—and the result was, of course, that 
the works possessed a popular interest, which attracted 
crowds. It may not be generally known to our readers 
that the late Mr. Newton Mappin presented to Sheffield 
an art gallery, which contains pictures—and that in 
numbers—of the very highest class of modern art; and 
those who love art and yet visited Sheffield without 
seeing the Mappin Gallery have not a little to regret. A 
curious fact was stated to us during our visit to the 
works. Some few years ago Messrs. Mappin and Webb 
invented and patented a method of securing the ivory 
handles to dinner knives. The tangs are not only 
screwed in, but secured by a special cement. All went 
well for a time, but after a while knives began to 
come back to the works to have the blades re- 
newed, and it was then found that the blades could 
not be got out, and so, after weeks had been fruit- 
lessly spent in experimenting, the firm offered a reward 
to anyone who would solve the problem, and devise a 
plan by which the blades could be removed without 
injuring the valuable ivory handles. In a few days the 
reward was claimed by and paid to one of the workmen. 
We are not at liberty to say how the thing is done, but it 
is done to perfection. The whole event constitutes a 
curious little episode in the cutlery trade. 

The two most important works visited by special 
invitation were Sir J. Brown and Co.’s and Messrs. 
Vickers. The enormous plant possessed by the former 
firm places it in the front rank as a producer of armour 
plates. Many years ago Mr. Brown showed the then 
First Lord of the Admiralty and a number of officers the 
rolling of a 44in. plate, and when the operation was over 
he remarked incidentally that “in a little time, he had 
no doubt, he would be asked for Qin. plates, or even 
thicker armour,” a proposition which was received with 
a shout of incredulity. But Mr. Brown knew best what 
the future had in store, and the beam engines which 
rolled the 4}in. plate have rolled since hundreds 
of plates more than three times as thick. It is 
worth while to say a word here concerning a popular 





idea which is founded on error. It is very commonly 
assumed that armour plates are always flat, and that if 
a test plate can be made, the plant is sufficient for all 
purposes. As a matter of fact, however, the number of 
flat armour plates on a ship is extremely small, and enor- 
mously powerful and costly machinery is required to 
bend heavy plates to the very peculiar curves often 
necessary. Besides the great new hydraulic squeezer, of 
which all the metallurgical world has heard, Messrs. Sir 
John Brown and Co. have for years used a bending press 
with three rams, which is competent to exert a force of 
6000 tons. The new armour plate-planing shop isa sight 
to be seen; the planing machines being of colossal pro- 
portions. It is no insignificant tool that can traverse 
20 tons backwards and forwards. 

Messrs. Vickers’ works, at Brightside, are a couple of 
miles out of Sheffield. The plant is specially intended 
for the production of shafts, guns, tires, &c., and is 
enormously powerful. The plant for “ assembling” 
guns is the finest in the world, even that at the Woolwich 
Gun Factories being inferior. The various parts of the 
guns are put together vertically within small brick 
towers provided with gas jets and water jets to regulate 
the speed at which the various portions shall be cooled. 
When it is borne in mind that modern guns of the largest 
size are not much less than 50ft. long, it will be under- 
stood that a good deal of high lifting has to be done when 
such a weapon is stood up on end, and for this purpose 
Messrs. Vickers have constructed one of the most remark- 
able travelling cranes in the world. It will lift 120 tons, 
and is about 100ft. high. It travels on four rows of huge 
rails—two at each side. The lifting chains alone weigh 
twenty-five tons. The lifting is done by plungers sub- 
mitted to the pressure of pumped oil, pulleys on the 
plunger heads entering the “ bights”” of the chains. The 
marvel about this crane is that the position of the load 
hanging from it can be adjusted, vertically or horizontally, 
to about one-fourth of aninch. This was essential in any 
crane intended to put together the parts of guns which 
are interlocked. The crane is not yet quite finished ; and 
is, so far as we are aware, unique at once in dimensions 
and details of construction. 

Messrs. Vickers do not believe in compressed fluid steel ; 
they hold that the cavities found in ingots are due to the 
natural contraction of the metal, and not to occluded gas. 
And, in the production of gun tubes, shafts, &c., they cast 
all the ingots octagonal in section, and with long “ dead 
heads,” or vizors. These are sometimes as much as 5ft. 
long, and are usually of just the diameter of the hole 
subsequently made through the ingot by the trepanning 
tool. All the unsolid portion of the ingot lies either in 
the dead head wholly, or it may extend for a few inches 
into the main body of the ingot, and comes away in the 
core taken out by the trepanning tool. The ingot, when 
bored, is heated and forged on a mandril under a very 
powerful hydraulic press. The mandril is withdrawn by 
a huge screw. To give an idea of the power required 
we may say that the lever of the spanner, which 
turns the screw in the nut, is about 8ft. long; 
and that it is actuated by a 10-ton crane. The 
spanner is in the nature of a gigantic ratchet brace, 
and to the end of this the crane chain is secured, 
and the spanner end raised and lowered through an are 
of acircle. The ingot is held at rest by the mighty press 
the while. Time fails us to speak of the magnificent 
plant of lathes at these works, all in use on the heaviest 
shafting in the world. Among others, we may name the 
new screw shaft for the City of Paris. 

The excursions and visits of the Institute were not 
confined to works in Sheffield. Two most admirably 
planned excursions, one to Chatsworth, the other to 
Welbeck, &c., took place on Friday. The clerk of the 
weather was not kind, however, and a drive in a torrent 
of rain of twenty-five miles, even though it took place 
through the loveliest forest scenery in England, was not 
the acme of enjoyment; but every one was in good 
humour and full of good wishes and thanks to Sheffield, 
and especially to the Mayor and the Master Cutler, who 
were unwearied and unwearying in their exertions to 
promote the happiness of the visitors. 


THE LOAD LINE ACT. 


Tue Load Line Act, which received the Royal assent 
on the 9th of June, will put an end to many—if not to 
all—of the existing anomalies in connection with the 
marking of freeboard discs on the sides of British ships. 
On and after the 9th of December of this year no vessel 
registered in the United Kingdom, and flying the British 
flag, will be permitted to clear outwards without having a 
freeboard certificate and discs marked upon her sides 
amidships corresponding therewith. The terms of the 
Act require “that the position of the dise shall be fixed 
in accordance with the tables framed by the Load Line 
Committee appointed before the passing of the Act;” 
and they further provide, that the position may be 
“ subject to such modifications, if any, of the tables and 
the application thereof as may from time to time be 
sanctioned by the Board of Trade.” From this it will be 
seen that Parliament has refused to look upon the rules 
and tables of the Load Line Committee as being abso- 
lutely perfect, although no doubt is cast upon their 
wisdom and justice in the light of existing knowledge 
and experience in regard to the safe loading of ships. 
Indeed it would appear, from the readiness with which 
shipowners have voluntarily submitted their vessels to 
freeboard survey, and the willingness with which they 
have hitherto accepted the freeboards assigned to them 
by the Committee of Lloyd’s Register as interpreters of 
the rules and tables, that if the recommendations of the 
Load Line Committee are imperfect, they do not operate 
prejudicially to the interests of persons owning shipping 
property. So that any modifications in the tables which 
may in future be approved by the Board of Trade will 
not necessarily be in the direction of deeper loading. 

The new Act provides that, ‘In sanctioning any modifi- 
cations, the Board of Trade shall have regard to any 
representations which may be made to them by any 
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corporation or association for the survey or registry of 
shipping for the time appointed or approved by the 
Board of Trade, for the purposes of the Act.” Now, 
it is well known to all who have watched the develop- 
ment of the load line question that, from the first, the 
subject was made a matter of rigorous and scientific 
investigation by the Committee of Lloyd’s Register of 
British and Foreign Shipping. So far back as the year 
1875 the Committee of that Society had prepared tables 
of freeboard based upon the best data available at that 
period ; and those tables underwent continuous amplifica- 
tion and revision with the access of additional data and 
experience up to the year 1885, when the Load Line 
Committee was appointed by Parliament. Indeed, the 
Freeboard Rules and Tables which regulate the operation 
of the Load Line Act are practically those which had 
received the approval of Lloyd’s Committee in that year. 
Some amendments and additions were, it is true, made 
by the Load Line Committee, but so little were the 
tables departed from, that very few freeboards assigned 
by Lloyd’s Committee prior to the year 1885 have been 
altered since the issue of the Load Line Committee’s 
report. Hence it is not difficult to discover from the 
clauses of the new Act that the Board of Trade contem- 
plate receiving the same kind of assistance from Lloyd's 
Committee in the future as they have had in the past. 

And now, having briefly discussed some of the earlier 
provisions in this Merchant Shipping Act, 1890, it may 
be of interest to consider the various stages of develop- 
ment which have led up to this legislative enactment. 
For the past eighteen years the Board of Trade have 
insisted upon a load line being assigned to every British 
ship, and have required the position of that line to be 
indicated by a disc marked upon each side amidships. 
This regulation was the result of the Plimsoll agitation, 
which culminated about that time in legislative interfer- 
ence by Parliament with the shipping trade of this 
country and its Colonies. But, singularly enough, the law 
has since that time allowed the shipowner to place free- 
board discs at whatever height he pleased upon his 
vessels’ sides, and it has only interfered when the loading 
of a ship was glaringly in excess of what it should be. 
The effect of this toleration has been that the freeboard 
dises have frequently been placed much higher upon the 
sides of vessels than it was intended to load them, and 
consequently vessels have often gone to sea overladen 
with their freeboard discs several inches out of the water, 
and consequently indicating that the cargo carried was less, 
rather than greater, than it should be. These dangerous 
absurdities will cease now that the law insists upon the 
load line being fixed in accordance with definite rules. 
During all the time that the law has permitted the so- 
cailed “ Plimsoll mark” to mislead seamen into suppos- 
ing they were on board a safely-loaded ship when the 
contrary might be the case, the Committee of Lloyd’s 
Register has exercised its influence, whenever possible, 
in the direction of safe loading; but that influence has 
been generally limited to vessels classed in their Registry, 
and could be effectually exerted in only a portion of these. 
For awning-deck vessels and those classed for special 
trades it became necessary, in the opinion of Lloyd’s 
Committee, that rules should be enforced in regard to 
their immersion. To build a ship with light upper works, 
or with reduced scantlings throughout, and then load her 
the same as if she were of normal strength, was to court 
disaster, and throw undue risks upon both seamen and 
underwriters. Hence the Committee refused to class 
these vessels of special type without at the same time 
enforcing a fixed load line in each instance. The tables 
prepared to meet these cases were the first parents of the 
tables now made compulsory by law; the latter being 
amplified, of course, to satisfy the conditions of every 
existing type of sailing vessel and steamer. For the 
future, then, the load line disc upon a ship’s side will not 
be the meaningless patch which it has too often been in 
the past; but it will possess a definite significance, more 
especially if fixed in accordance with the best scientific 
and practical skill that can be brought to bear upon the 
subject. 

The Load Line Act is, in short, the latest legisla- 
tive product of the Plimsoll agitation, and _ will, 
it is to be hoped, have the same beneficial effect in 
preventing overloading that the earlier legislation 
had in regard to rottenness and defective equipment. 
That the Act was not only necessary, but generally 
recognised as such, will be evident from the facility with 
which the Bill passed through Parliament, and the little 
discussion thereon which appeared in the public prints. 
Even now that it has become the law. of the land very 
little is heard regarding it; and, except in shipping 
circles, the existence of such legislation as the Load Line 
Act is apparently unknown. This is the more remarkable 
in view of the necessary importance to a maritime 
mercantile people of all matters having reference to the 
loading and control of shipping property. Only the surest 
evidence that legislation of the kind had become neces- 
sary and inevitable would induce shipowners to submit 
quietly to such restrictions as are involved in a measure 
regulating the depth of loading of their vessels. Indeed, 
it is doubtful if the Bill would have escaped serious 
opposition, were it not for the pre-existence of the fair 
and reasonable tables of the Load Line Committee. 

It is interesting at this day, with an Act of Parliament 
making compulsory a fixed load line, to refiect that only 
afew years have elapsed since it was alleged by naval 
architects of eminence that it was impossible to assign a 
hard-and-fast load line to a vessel. Even the Committee 
of Lloyd’s Register of Shipping were among those who 
at one time considered it impracticable to fix a definite 
load line, and that it was inexpedient to attempt to do 
so. ‘Consider every vessel upon her merits,” said the 
nautical experts of those days, “ not only as regards her 
depth of hold, but also in respect of her form, proportions, 
strength, age, state of repair, description of cargo, mode 
of stowage, time of year, and nature of voyage.” They 
might with equal truth have included the master as an 
essential condition to be considered; for there can be no 





doubt that the ability of the officer in command of a 
vessel is an important factor in determining her chances 
of making a voyage in safety. It may be, and probably 
is, quite true, that there are many things which might 
advantageously be taken into account in fixing a safe 
load line for any particular vessel and voyage that cannot 
be known to a surveyor who examines the ship for the 
purpose of assigning a general freeboard dise for the 
summer or for the winter season of the year. How- 
ever this may be, it should be borne in mind that the 
rules and tables of the Freeboard Committee do take 
cognisance of all the foregoing conditions, except descrip- 
tion of cargo and mode of stowage; and consequently, 
the load line assigned by the scientific and fair applica- 
tion of those rules may reasonably be supposed to satisfy 
the principal elements in the problem. 

The only questions about which there appears to be a 
difference of opinion in regard to the operation of the 
Act are those which relate to its administration, while 
the only dissatisfaction which is expressed refers to the 
way in which foreign vessels may unfairly compete with 
our own by being able to load as they please. Consider- 
ing first the latter of these difficulties, it will appear 
that after the refusal of the representatives of foreign 
Powers at the Maritime Conference in Washington last 
year to enter into an international agreement upon the 
subject, it is hopeless to expect that anything effectual 
can be done to prevent the overloading of foreign vessels 
until their Legislatures are educated up to the same level 
as our own in regard to care for the lives of seamen. 
Steps may perhaps be taken now and then to prevent 
foreign vessels, dangerously overladen, from leaving 
British ports, but nothing effectual can be done in this 
direction without the co-operation of their Governments. 
Its control over ships owned in British Possessions 
enables Parliament, however, to deal as beneficially with 
them as with those registered in Great Britain. The Act 
provides that when the Legislature of a British Possession 
makes an enactment relating to the load-lines of their 
mercantile vessels, “‘and the provisions of that enact- 
ment are based on the same principles as the provisions 
of this Act, and are equally effective for ascertaining and 
determining the maximum load-lines to which such ships 
can be safely loaded in salt water, and for giving notice 
of the load-line to persons interested,” such load-lines 
may, in effect, be considered the same as if they had 
been assigned under this Act. Under the operation of 
this clause it seems very probable that the Legislatures 
of our Possessions and Dependencies will gladly avail 
themselves of the labours of the Load-line Committee 
by adopting their valuable and equitable recommenda- 
tions. In doing so they will save themselves a great deal 
of trouble, and avoid even greater responsibility. 

But in regard to the working of the Act in this country, 
there seems to be a disposition in some quarters to ignore 
existing conveniences for giving expression to the will of 
Parliament, and to create additional and costly machinery 
in order that they may do that which can be done for them 
quite as well at a nominal charge. In providing for the 
assigning of freeboards, in accordance with the Rules and 
Tables of the Freeboard Committee, the Act says, “‘ The 
Board of Trade shall appoint the committee of Lloyd's 
Register of British and Foreign Shipping, or, at the 
option of the owner of the ship, any other corporation or 
association for the survey or registry of shipping approved 
by the Board of Trade, or any officer of the Board of 
Trade specially selected by the Board for that purpose, 
to approve and certify on their behalf, from time to time, 
the position of any such disc as aforesaid, and any 
alteration thereof, and may appoint fees to be taken in 
respect of any such approval or certificate." Now, up to 
the present time, the Committee of Lloyd’s Register have 
assigned load lines to about 8000 ships, and nearly 
the whole of these freeboards have been accepted by the 
owners of the ships, marked upon the ships’ sides, and 
recorded in Lloyd’s Register Book. In each case, the 
shipowner has been furnished with just such a freeboard 
certificate as is required by the new Act. So much 
having been done at the voluntary desire of the ship- 
owners, it is only reasonable to suppose that now the 
matter has become compulsory, the shipowners will in 
greater numbers avail themselves of the services of a 
society which has hitherto watched their interests, with 
those of all others concerned, so faithfully and well. 
There are strong reasons why either Lloyd’s Committee 
should continue the duty of assigning freeboards, or that 
this duty should be handed over to some central 
authority controlled by the Board of Trade. To appoint 
or license a number of small associations all over the 
country to do the work will lead to no end of complica- 
tion and inconvenience, besides opening up possibilities 
of undue influence, to say nothing of competing and con- 
flicting decisions. If an association at one port assigns 
freeboards which admit of deeper loading than would be 
permitted by the freeboards assigned at other ports, it is 
not difficult to predict which association will get the 
most of the work under the Load Line Act. Such com- 
petition as this will inevitably defeat the intentions of 
Parliament and leave matters even worse than they were 
before the Act was passed. The case will be still further 
complicated if foreign registry associations are empowered 
by the Board of Trade to administer an Act of Parlia- 
ment in its application to British vessels. It is alleged 
that the Bureau Veritas is to be licensed under the 
Load Line Act, but it is difficult to conceive that the 
Board of Trade will allow a proprietary association, 
administered at Paris, and chiefly concerned with 
foreign shipping, to have anything to do with the 
assignment of load lines to vessels registered in the 
United Kingdom. It may, perhaps, be supposed that 
the Rules and Tables of the Load Line Committee are 
so clearly defined as to render different decisions impos- 
sible, but if that were the case there would be no desire 
for the creation of local associations for administering 
the Act. It is precisely in consequence of the opening 


which is left for the exercise of experienced judgment in 
dealing with each specific type of vessel and with vessels 











of different ages, conditions of repair, strength, and 
degrees of general suitability for the work they have to 
do, that the desire is felt by some shipowners to form 
associations for dealing with their own property rathey 
than to entrust their interests to any extent in the keep. 
ing of an independent central authority. This desire jg 
reasonable enough, and the shipowners are not to be 
blamed for wishing to be both judges and jury in deciding 
their own cases; the mistake has been made in so word. 
ing the Act as to admit of a number of associations com. 
peting with each other, with the Board of Trade, and 
with Lloyd's Register for employment in the survey of 
shipping for the assignment of freeboards. In all other 
respects the Merchant Shipping Act of 1890 supplies just 
what has long been wanted in the mercantile marine, and 
it is to be hoped that the good sense of the shipping com. 
munity will operate so as to render harmless those pro- 
visions in the measure which, if taken full advantage of, 
will neutralise not only the good that might be expected 
of the Act itself, but also the good which has resulted 
during the past five years from the application of the 
Freeboard Committee's Rules and Tables. 





ROYAL AGRICULTURAL SOCIETY. 


Ir has been decided that the Doncaster Show of the Royal 
Agricultural Society next year shall be held from Saturday, 
June 20th, to Friday, June 26th, the implement yard only to 
be open on the first day. The trials of cider-making 
machinery, postponed from the week of the Plymouth 
Show, will be held at Glastonbury, Somerset, in the week 
beginning on Tuesday, October 14th, 1890. Nine entries of 
thrashing machines for the Doncaster trials have been 
received. In relation to the disqualification of the Instan- 
taneous Butter Maker, exhibited as a new implement by the 
Dairy Supply Company, of London, at Plymouth, to which 
we recently alluded, the following report of the Implements 
Committee was adopted at the Council meeting of the Society 
held last week :—‘‘ The Committee had had before them a 
correspondence on the subject of an instantaneous butter 
maker, entered by the Dairy Supply Company as a ‘new 
implement’ at the Society's recent meeting at Plymouth. 
The regulations governing the entry of ‘new implements’ 
for the Society’s silver medals precluded the granting of a 
medal ‘unless the principle of the implement, or the 
principle of the improvement of it, be entirely new,’ and an 
exhibitor was required to ‘define clearly the exact nature of 
the novelty which entitles such implement to compete for a 
medal’ (Regulation 25). In the original specification of the 
machine in question, received by the Society on April 5th, 
the article was described as ‘ an instantaneous butter maker, 
Laval’s patent, for the making of butter direct from milk,’ 
and in a further specification received from the company on 
May 7th, in reply to a letter from the secretary, dated the 
2nd of that month, they gave ‘the continuous manufacture 
of butter from cream’ as ‘the precise definition of the 
exact nature of the novelty which entitles the implement to 
compete for a medal.’ In view of the positive instructions 
of Regulation 25, the judges felt that they were precluded 
from recommending a silver medal to this butter maker on 
the ground on which the Dairy Supply Company submitted 
it, viz., ‘the continuous manufacture of butter from cream,’ 
which was not a novelty. But, as it appeared from the 
judges’ report that in a particular portion of the machine, 
viz., in the application of a refrigerator between the 
separator and the churn, there was novelty and merit, the 
stewards had decided to lay the whole of the facts before the 
Council, and to ask for their instructions as to whether they 
would waive the technical objection arising out of the 
company’s insufficient description of the novelty of the 
implement. In view of the fact that this was the first year 
in which the regulation in question had appeared in its 
present form, the Committee recommended the Council to 
grant the Dairy Supply Company a silver medal for ‘the 
application of a refrigerator between the separator and churn 
in an instantaneous butter maker.’ ”’ 


LARGE BULLION WEIGHING SCALES. 

A LARGE pair of scales intended for weighing large parcels 
of silver bullion, lately completed by Messrs. De Grave, Short, 
and Fanner to the order of the Indian Government, for use 
in the Bombay Mint, was examined recently, on the invita- 
tion of the makers, at their new works in Farringdon-road by 
several engineers and others interested in precise weighing 
machinery on the occasion of the final adjustment before 
delivery. The beam of this instrument is a plain forging in 
wrought iron llin. deep in the centre and 3}in. at the 
springing of the end boxes which carry the knife edges for 
supporting the pans, the thickness being also tapered from 
1}in. in the centre to #in. at the end of the arms. The total 
length of the beam between the points of suspension of the 
pans is 6ft. The central knife edge is a rectangular prism of 
hardened east steel about 1}in. on the sides of the right angle 
and 5in. long in the direction of the axis; those carrying 
the pans are mounted in slotted guides in the end boxes, having 
set screws for adjusting the arm to the proper length. The 
pans are square platforms covered with copper and suspended 
by stout galvanised chains; their weight is about 1 ewt. each, 
and that of the beam 4cwt. When tested empty the addition 
of ; of an avoirdupois ounce was sufficient to deflect the 
index through the whole range of the powerful scale, and 
when loaded with 54cwt. on each scale, under which con- 
dition the load on the central knife edge is about 14 cwt., a 
deflection of four divisions of the scale is produced by one 
gramme, which corresponds approximately to ggqya5 of the 
load to be determined; a degree of susceptibility that is very 
remarkable, having regard to the simple and sturdy con- 
struction of the instrument, but which speaks volumes as to 
the perfection of workmanship in the essential parts. Several 
other scales and balances have been constructed for the 
Indian and Australian Mints, but the present example is far 
larger than any of its predecessors. A variety of other work 
was also inspected, including a set of imperial standard 
measures for the Transvaal Government, and also an older 
set belonging to the City of Westminster, whose existence 
seems to have been forgotten until quite lately. These were 
made by Messrs. De Grave in 1824, and are remarkable for the 
beauty of their external finish, the badge of the City being 
engraved on them in a “nag scarcely likely to be imitated in 
this utilitarian age, which is content with a less ornate style 
of decoration. 


BOYCOTTING IN THE COALFIELD. 


A QuESTION of unique interest is at present agitating the 
Yorkshire coalfield. There are still in the Barnsley district 
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ssiderable number of miners who are not members of the 


a. As Barnsley is the head-quarters of the Yorkshire 
Miners’ Association, the officials feel this abstention very 
sorely. ‘he union colliers, indeed, have been openly coun- 
gelled to have no dealings with the non-unionists, and 
particularly not to go down or come from their work with 
them. Afiairs came to a iad at Monk Bretton Colliery, 


where forty men declined to descend the shaft because there 
were non-union workmen in the same cage. I hereupon, it is 
stated, the managers refused to allow them to go down at all. 
A meeting of the men was at once called. One of the miners 
employed at the colliery presided, and he admitted that 
a week before they passed a resolution refusing to “ride” 
with non-union men. The important feature of the 
vathering was the endorsement of the unionists’ action 
by the chief officers of the association. Mr. E. Cowey, the 
president, frankly took upon himself as much blame as the 
chairman. He denied that they were interfering with the 
liberty of the subject. ‘ All they said to these non-unionists 
was, ‘You are not over-honest; we do not want your com- 
pany; we do not want to be in the same cage; you are not 
of the same opinion as we are; you are in a tremendous 
minority; you can go down by yourselves.’’’ Mr. Cowey 
holds that men who are receiving 8s. in the pound advance 
on their wages, and yet refuse to contribute to those who 
had won that advance, were “ traitors to their fellows.” Mr. 
Pickard, M.P., who is secretary of the association, took 
similar grounds. It is hard to see what difference there is 
betwixt ‘exclusive riding” and ‘“ exclusive dealing,’ to use a 
famous statesman’s phrase. They are both practically 
« boycotting,” and very direct interference with the liberty 
of the subject. 
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LITERATURE. 


The Marine Transport of Petroleum. By Georcr HERBERT 

Lirrte. London: E. and F. Spon. 1890. 
Tur title page describes this as ‘a book for the use of 
shipowners, shipbuilders, underwriters, merchants, 
captains, and officers of petroleum-carrying vessels,” and 
to this wide circle of readers may properly be added all 
those persons who are in the habit of using paraffin 
lamps, or who resort to petroleum in any form for heat- 
ing and lighting purposes. Mr. Little appears to be 
strongly impressed with the consciousness that there is a 
vast amount of ignorance in the world regarding the 
properties of petroleum and the risks which are incurred 
in its use. He seems to be of opinion that, under proper 
safeguards, this very volatile fluid may be carried from 
place to place and used with perfect impunity; but to us 
it appears that a perusal of Mr. Little’s book is calculated 
to leave most. people with even stronger misgivings than 
had previously been entertained with regard to the dangers 
attending the transport of petroleum and its use as an 
illuminant. It may be quite true that all the possibilities 
and probabilities of disaster which are pointed out by the 
author may be averted by observing the precautions he 
indicates, but these latter are so numerous, and the 
margin of safety appears to be so small, that for our own 
part we would prefer keeping clear of the entire concern, 
even if in so doing we were driven to the alternative of 
lighting with a tallow dip. As to commanding a petro- 
leum steamer, or going into an empty petroleum tank 
—well, we would rather not. And yet, after all, 
our fears may be groundless, and the state of the case 
may be precisely as Mr. Little puts it. There can 
be little doubt that ignorance and carelessness are 
responsible for most of the petroleum explosions which 
have been attended with loss of life, both in domestic 
dwellings, in storehouses, and in ships. Mr. Little's 
personal experience is great, and his research upon 
the subject not less considerable. Within the com- 
pass of 250 pp. he has said more upon this important 
subject than has, so far as we know, ever before been 
collected into one volume; and what he has said is clear, 
interesting, and to the point. He quotes Sir Edward 
Reed, Mr. B. Martell, Professor Jenkins, Dr. Elgar, THE 
Enaineer, H/nginecring, Mr. Charles Marvin, Mr. W. H. 
White, Professor Tate, Mr. B. Redwood, and, indeed, 
almost everybody else who has written or spoken upon 
the subject. And not only does he quote others, but he 
supplies a vast amount of information from his own 
experience in the petroleum trade. 

Writing in a humorous, yet serious strain, Mr. Little 
refers to the dangers of extinguishing ‘ wretchedly con- 
structed paraflin lamps by blowing down the chimney ;”” 
and, referring to many almost useless lectures by the 
dilettanti, asks, “* Who ever sees a course of instruction 
advertised on the use of paraffin lamps?” Does it not, 
however, occur to Mr. Little that if a course of instrue- 
tion is necessary before using a parafiin lamp, that there 
1s something inherently risky in the whole affair, and 
that it is scarcely deserving the rapturous enthusiasm 
which he bestows upon this source of light and heat? 
Would it not be better to improve the paraflin, and 
prevent the sale of the highly volatile qualities, than to 
run the risk of placing a dangerous fluid into the hands 
of the poorer classes, even after they have had the 
Board School training with regard toits use which he thinks 
necessary? Mr, Little considers the present legislative 
restrictions which surround the petroleum trade to be 
absurd, and he would be content if “a few simple facts 
about petroleum and lamps” were “drawn up by 
experts,’” and if retail traders were compelled to expose 
‘ these information sheets in their shops.” We cannot 
agree with him in this view; nor do we think Parliament 
is likely to remove any of the precautions at present 
imposed in the interests of safety, however much they 
may be objected to by those in the petroleum trade. 

The domestic side of the question is, after all, but a 
small branch of the subject, and it would be unjust to 
give undue prominence to it in a notice of Mr. Little’s 
book, which is comprehensive on the general subject. It 
tells us something of geology and the chemistry of 
petroleum, and gives particulars of its by-products ‘and 
the modes adopted in its land transport and storage. 
Then We are furnished with details of the principal 
explosions on board petroleum vessels, with explanations 
of their cause, and the lessons to be learnt from them. 





Chapter II. is devoted to a dissertation upon the 
stability of ships, and contains most of the mathematical 
investigations and formule which are found in text-books 
on naval architecture. In the course of about fifty-six 
pages, Mr. Little works up from the most elementary 
principles of hydrostatics to curves of stability and their 
uses, and tells us, inter alia, that up to about ten or 
fifteen years ago “there were builders who cheerfully 
undertook to build anything,” and that “even the 
register societies knew absolutely nothing of the compo- 
sition of the materials they dealt with.” This is hard 
upon Lloyd’s Register, the committee of which society 
will, perhaps, find a little comfort in the subsequent 
admission that since then “a most marked improvement 
has taken place.” In Chapter III., whichis chiefly occupied 
with descriptions of various types of petroleum-carrying 
ship design, Mr. Little is upon safer ground; and what 
he has to say therein and in the subsequent chapters will 
be read with advantage by all who are in any way 
interested in the subject. His remarks upon pumps, 
loading, discharging, ballast tanks, ventilation, testing, 
and electric lighting are based upon experience, and 
appear to be generally sound. The volume concludes 
with useful tables and other data, together with a vocabu- 
lary in English, German, and Russian of such technical 
terms as are frequently employed in the trade. 
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FRENCH NAVAL MANGUVRES. 
No, IIL. 

On July 6th the squadron, composed of the vessels we 
have previously enumerated, put to sea. The battleships 
formed two lines, with the smaller cruisers forming out- 
lying scouts, while the larger cruisers brought up the 
rear. It was an imposing sight, and evoked considerable 
cheering from the spectators on shore, who had collected 
to see the squadron depart. After clearing Brest a 
course to the southward was steered and steam tactics 
carried out. The squadron then anchored in Douarniez 
Bay. The next two days were taken up with fleet evolu- 
tions, to accustom the vessels to work together. But 
head winds and a heavy sea prevented much being done, 
and on the 8th the squadron anchored in Quiberon Bay, 
where several of the smaller vessels had previously been 
sent for shelter. Owing to some damage to her machi- 
nery, the Vauban went into Brest for repairs. The 
squadron remained at anchor for the next two days, and 
a torpedo attack on the ships was carried out. The 
weather being thick, the boats were in many cases able to 
approach unobserved within the prescribed distance, and 
it was quite evident that, except for the wire nets, several 
vessels would have been struck. Up to the present time 
these nets have proved an effective barrier to the loco- 
motive torpedoes now in use, but an increase of size in 
the latter, which is on the eve of adoption, will probably 
give suflicient momentum to penetrate the netting and 
necessitate strengthening this protection. We may thus 
have a similar struggle to that which has been so long 
waged between guns and armour. 

On the 11th the squadron went out again for fleet evo- 
lutions, and the next day returned to Brest. This termi- 
nated the preliminary exercise, and for the next five days 
the work of completing the ships with coal and provisions 
was carried out. On the-17th, the whole of the squadron 
proceeded to sea, including the Vauban, whose machinery 
had in the meantime been repaired. Shortly after clear- 
ing Brest, the Milan struck the Fillettes Rocks, and had 
to be convoyed back to harbour, as she was leaking to a 
considerable extent. The incident seems unaccountable, 
this danger being well known. In the French Navy also, 
there is a special corps of pilots among the seamen, who 
have received a long training in the navigation of the 
coasts of France. They would naturally be distributed 
among the vessels employed in these mancuvres, 
and should be of assistance in navigating in home waters. 
On the 19th the squadron again anchored in Douarniez 
Bay, and that evening a second attack on it by the tor- 
pedo flotilla took place. On this occasion, the night 
being clear, the boats were observed at a considerable 
distance, and though it is difficult to estimate the effect 
of machine gun fire under such conditions, the attack 
would have suffered severely in real warfare. On a still 
evening the engines of a torpedo boat can be heard when 
it is a long way off, unless the speed is kept low until the 
last rush. If the atmosphere is clear, either the escaping 
steam or sparks from the funnel will betray the boat’s 
presence, and the electric search lights on the ships work 
to the greatest advantage. In fog or thick weather the 
latter are practically useless, owing to the extent to which 
the rays of the electric arc are absorbed by aqueous vapour. 





Although therefore the commander of a torpedo flotilla 
would naturally select thick weather to carry out his 
attack, he might not be able to wait for this condition, 
and we are not prepared to say he would have no chance 
of success on the finest night. Exceedingly wild shoot- 
ing may be anticipated from the ship under the circum- 
stances, and peace experiments of this nature can give 
little idea of what would actually occur in war. For 
these mancuvres the battleships appear to have been 
organised in four sub-divisions, as follows :— 
2nd Sub-division. lst Sub-division. 

Trident (tiag) Formidable (flag) 

tedoubtable Amiral Duperré 

Amiral Baudin Courbet 

4th Sub-division. 8rd Sub-division. 

Vauban (flag) Marengo (flag) 

Bayard Requin 

Duguesclin Furieux 
Attached to each sub-division was a cruiser, dispatch 
vessel, and a torpedo gunboat, so that it formed a small 
squadron in itself under a flag officer, and could be so 
detached on any required service. Twelve ironclads thus 
arranged form a convenient force to handle, and each 
sub-division can be worked in the ordinary manner or as 
a group of three triangularly disposed, which many 
officers have advocated as the best formation for battle. 

For the final act of the manceuvres, the squadron was 
now divided into two opposing forces—that to attack 
consisted of the second and fourth sub-division of battle- 
ships, four cruisers and a large torpedo boat. The 
general idea appears to have been that this force was 
approaching from the eastward, bent on making an 
attack on the French coast or any portion of the 
defending force—consisting of the remaining vessels— 
which might be encountered. The whole squadron left 
Douarniez Bay on July 21st, and shortly after the attack- 
ing force was detached and proceeded on its mission. 
The next day the scouts of the two forces encountered 
each other in the Channel, and, concluding the neigh- 
bourhood of Cape La Hogue was the object of the 
enemy, the defending force proceeded to Saint Vaast 
roadstead, arriving that evening. There the two forces 
appear to have met, and a night action followed, with 
what result has not transpired. There was a great 
display of electric lights ; but how far they can be relied 
on to assist the aim of the gunners, when directed on 
each other by two opposing vessels, is a matter of con- 
jecture as long as blank cartridges only are fired. It is 
probable that a night action would be avoided by a 
commander-in-chief who had confidence in his squadron 
as regards its tactical and gunnery ability, because 
at night unforeseen incidents may occur, giving a 
strong element of chance to the conflict. On the 25th 
the re-united forces returned to Cherbourg to meet the 
Minister of Marine; and during the remainder of the day 
the usual visits of ceremony took place. That night, for 
the benefit of the Minister, a final attack on the squadron 
by the torpedo flotilla took place. The usual display of 
lights, smoke from the guns, and the signal rockets, pro- 
duced a fine spectacle until the action ceased. As usual, 
there were conflicting statements as to the side with which 
the advantage lay, but the main object of these exercises 
being to accustom officers and men to such attacks, and 
ascertain the best method to defeat them, contentions as 
to the victory are immaterial. The comments of the 
French press have not been altogether favourable to this 
exhibition of French maritime strength. Our own mobili- 
sation of the portion of the fleet amounting to fifty-five 
vessels, exclusive of torpedo boats, and leaving our 
Mediterranean squadron not only intact but stronger than 
it has been for some years, has made it evident to our 
neighbours that whatever has been spent on their 
Navy since the Franco-German war, it is far from 
being as strong as so many in this country 
have striven to demonstrate. It must, however, be 
remembered that a considerable number of very powerful 
French vessels are still under construction, and should 
be added to the fleet within the next two years, while we 
shall not be much stronger till 1894, when the present 
programme is complete. Conditions of dockyard labour 
in France preclude the rapid building that has lately 
been effected in our naval arsenals. If programmes of 
construction in the Government dockyards across the 
Channel are too rapidly completed, workmen cannot be 
discharged and re-entered with the facility possessed by 
ourselves owing to our numerous private establishments. 
But if building is slow in France, ships when completed 
are either placed in commission or kept in a state of 
readiness to which we have not yet advanced. Even in 
the second reserve a considerable portion of the crew is 
retained on board, and usually either the captain or 
second in command. The equipment also is kept nearly 
complete, only a few of the stores remaining to be pro- 
vided after commission. All vessels in this condition 
can take the sea in forty-eight hours, without the ecnf1- 
sion attendant upon placing whole crews novel to th: 
vessel on board, so that some days are necessary befor: 
officers and men can freely find their way from one end 
to the other. 

Although there have been a few mishaps to individual 
vessels of the French squadron, there has been nothing 
beyond the grounding of the Milan of a serious nature. 
Entire immunity from accident cannot be expected in 
these days of complicated machinery and the gradual 
supersession of simple manual labour. The exercises 
have been carried out with an ability which shows 
France retains her position as the second maritime 
Power, not only in the excellence of her matériel, but 
equally in the skill of her seamen, maintained by the 
prestige of a navy which, notwithstanding many disasters, 
has a long history of tradition and renown. 








Tuer War Department authorities have begun the work 
of strengthening the defences at the entrances to the river Thames 
and Medway by the mounting of a 10in. 30-ton breech-loading gun 
upon the Centre Bastion. The gun is mounted on the Moncrieff 
principle. Works are in course of construction for the mounting 
of another 30-ton gun on the same bastion, 
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CABLE TRAMWAYS IN EDINBURGH. 





In October and November, 1887, we fully illustrated the 
chief points of interest in the construction of the first cable | 


tramway in Edinburgh. Since then the first line has been 


doing so well, that it was decided to build a second through the | 


Stockbridge district, which has now been working without a 
hitch since February of this year. 
under which the newline had to be constructed were somehat 
novel, we propose to illustrate the points of interest. To do this 


the more clearly, we first of all give in Fig. 1 plans and section | 
in diagram form, from which it will be seen that the machinery | 
for actuating the two routes is installed in the same depit, | 


although the districts to be worked are a great distance from 
each other. The di S will also serve as a reference plan 
for the details we illustrate. The grades, curves, and general 
run of the cables will not require explanation, as all such 


~ 
| 
| 
| 


noon 
' 





| 














oon xs 





Fig. 7—-AUTOMATIC STOP. 


information is clearly given in the di 


As many of the conditions | 


It is necessary, | 


however, to point out that owing to the nature of the route | 


at Stockbridge, where the cable of the new line joins and 
leaves the new road, the main cable cannot be made use of 
for taking the cars to and from the single line leading from 
the depdt to the main road. The cars are therefore taken 
round the curve and up the hill to the main cable by an 
auxiliary cable, the action of which is also shown on the 
diagram engraving Fig.1. The necessity for the introduction 
of an auxiliary cable at this point will doubtless be of great 
assistance in demonstrating the ease with which cars 
may be made to pass from one cable route to another, 
without the assistance of other motors than the cable. 
The auxiliary in this case is not always in motion, as the 
cars very rarely through the day require its assistance. The 
power for giving motion to the auxiliary cable is derived from 
the shaft of the large pulley around which the main cable 
passes a quarter turn. This power is quickly communicated 
to the auxiliary cable through suitable gearing, which can be 
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Fig. 2—EDINBURGH CABLE TRAMWAYS.—DIVERTING PIT. 
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DIAGRAMS SHEWING THE PATH OF THE CABLES AND 
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| thrown in or out by a lever through a small hole in the road. 
| Fig. 2 includes plans and sections of the diverting pit at 


Fig. 3 


Stockbridge, the position of which is shown in Fig. 1. 


| illustrates, by a section through H H of Fig. 2, the roofing of 
| the pit, the formation for slots in the road passing over the pit, 


and the gear for working the auxiliary cable. An examina- 
tion of these will afford all the necessary explanation. Fig. 4 
gives plans and sections of the movable slot point, the position 
of which is indicated on Fig. 1 as leading into a 60ft. curve. 
It will be noticed that this point can be locked to either side 
of the slot. Means for effecting this are shown on the section 
on line CD. Fig. 5 explains the construction and mode of 
fixing pulleys for the auxiliary cable, and Fig. 6 shows the 
details of the sliding pulley on Fig. 1 used for pressing the 
auxiliary cable over into the gripper after the main cable }as 
automatically left the gripper. The plan and section, Fig. 7, 
give in detail the automatic stop, shown on Fig.1. This is 
an important little piece of mechanism which has already 
proved a great safeguard. Its object is, first of all, to indicate 
to the driver of a car, by the automatic ringing of an electric 
bell, whenever he may have forgotten to release the cable at 
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Fig. 7a.—AUTOMATIC STOP. 


a point when it is necessary for him todo so. If the driver 
should not heed the bell his car will be brought to a stand- 
still just before it reaches the spot where damage to the 
cable would result from his thoughtlessness. This is done by 
an arm which, until the near approach of the car, hangs in 
the position shown in the vertical section of Fig. 7, the rope 
being then in the position shown by the small sectional 
circle. As the car approaches this spot the rope is pulled 
from this position to that shown by dotted lines, the lever 
being lifted to the position also shown by the dotted lines. 
When this takes place, an insulated projection on the boss of 
the lever causes the two small contact pieces shown in black to 
approach and complete a circuit which rings a bell. If the car 
is not then stopped, the gripper frame brings it up by coming 
into contact with the strong lever shown. The general con- 
struction of the road and cable tube for the new line is much 
the same as used on the first line, and as illustrated in our 
issue of October 28th, 1887. This construction is made 
up of Colam’s patent slot rails and pulleys. Mr. Colam’s 
gripper has also been adopted for the second route. The 
cable used is that known as Lang’s patent, and was made by 
Messrs. Cradock and Co., of Wakefield, who provided the 
last cable, which has given exceptional results. : 
Perhaps the most interesting feature in connection with 
the new line was the rapidity with which the work was 
carried out by Mr. More for Messrs. Dick, Kerr, and Co., who 
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made the machinery and built the line in three months and 
three weeks from the receipt of notice to proceed. The whole 
of the work has been carried out from the designs of Mr. W. 
N. Colam, Assoc. M. Inst. C.K., and will no doubt be inspected 
by many of our readers who this year will visit Edinburgh 
with the object of seeing the Exhibition and the completed 
Forth Bridge. : 

The system of construction of the permanent way here 
adopted may be looked upon as the outcome of considerable 
experience, and there can be no doubt of its sufficiency. 
eon the Halliday Cable Corporation was formed much 
less experience had been obtained, and a much more expensive 
system of permanent way was designed. It was not, how- 
ever, carried out, for reasons which were sufficient if not 
satisfactory. The designs were never published, but as they 
are of interest in this connection we give some of them on 
page 118. They will be found to require no explanation other 
than that given on the engravings. 








INSTITUTION OF MECHANICAL ENGINEERS. 
THE PARK GATE IRON AND STEEL WORKS.! 


‘THESE works are situated about 14 miles from Rotherham, and 
are among the oldest and most extensive works in the midland 
counties. They were commenced on a small scale in 1823, by two 
gentlemen from Sheffield ; and, after passing through the hands of 
several owners, were known as the Birmingham Tin-plate Works. 
Subsequently they came into the possession of Messrs. Samuel 
Beale and Co., from whom they were purchased, in 1864, by the 
present owners—the Park Gate Iron and Steel Company. 

Old iron works.—The oldest portion of the works is situated on 
the west side of the turnpike road from Rotherham to Swinton. 
The staple industry in the early days of Messrs. Beale was the 
manufacture of iron rails for the leading railways in this country 
and abroad. A quantity of these rails laid on the Metropolitan 
Railway were case-hardened, that mode of treatment being then 
considered the best for increasing their durability, before the intro- 
duction of the Bessemer process. Since then the use of iron rails 
has practically ceased, and the works have been adapted for other 
purposes. At the old blast furnace on this western side of the 
works the original trials were made of ironstone from the present 
field of Lincolnshire iron ore at Frodingham, the consumption of 
which has increased so enormously during the past few years. On 
the same side of the works also were rolled the majority of the 
plates for the Great Eastern steamship. 

Plate mill.—A demand for larger plates having arisen, Messrs. 
Beale erected the present plate-rolling mills on the east side of the 
road ; and by means of the reversing clutch they were enabled to 
roll the very large stern plates required for the Great Eastern 
ship. About 1856, a demand arose for rolled armour-plates, as 
the hammered ones were not found to be very satisfactory. From 
the experience gained in rolling the large plates for the Great 
Eastern, the work was undertaken, and for nearly five years the 
sole manufacture of rolled armour-plates was carried on at these 
works, In those days ——— were only from 44in. to din. 
thick, and were — for a large number of the ironclads built 
during that period. The present planing and fitting shop was 
erected at the same time, in order to plane and slot these plates 
to the finished dimensions. Amongst other extensive alterations 
and additions, two new blast-furnaces and bar mills have been 
erected by the present company. 

Present tron works.—The ironworks now consist of five blast 
furnaces, including two at The Holmes; four plate and sheet 
mills; three bar mills; eighty puddling and ball furnaces ; 180 
coke ovens ; five steam hammers; twenty-five pairs of shears ; and 
other necessary appliances, They are capable of turning out per 
week 1400 tons of pig iron, 850 tons of iron and steel plates and 
sheets, 450 tons of iron and steel bars, and 500 tons of coke made 
from Barnsley hards. About 1000 tons of ore per day are raised 
from the company’s ironstone mines in Lincolnshire and North- 
an The consumption of coal is about 1000 tons per day ; 
and the coal is obtained from the Barnsley seam, the works being 
connected by rail with a large number of collieries in the vicinity. 
The steam required for the seventy-eight engines of all kinds is 
generated by eighty-five boilers, and is nearly all raised by utilising 
the waste heat from the furnaces. There are also the necessary 
foundries, pattern, wagon, blacksmith and boiler shops, gasworks, 
stables, &c. 

New steel works.—In 1887 it was considered advisable to supplement 
the iron manufactures by the addition of the manufacture of steel. 
Operations were commenced on Ist January, 1888, and the first cast 
of steel was made on the 26th October, 1888. The steel works have 
been designed and laid out so as to economise labour as much as 
possible, and to f mngy the necessity of taking the steel back- 
wards and forwards, ‘The gas is produced by roan 8-cwt. Wilson 
gas producers, from which it is led through culverts to the range of 
boilers, and also to the four 25-ton Siemens-Martin steel furnaces ; 
two of these are for the manufacture of steel by the acid process, 
and two by the basic. From the casting pit the ingots are lifted 
by steam travelling cranes and landed upon bogies on the mill 
floor, where they are weighed and charged hot into the reheating 
ss they are then rolled into slabs or billets as may be 
required, 

Cogging mill.—The cogging mill is driven by a pair of 50in. 
reversing engines, coupled up to a pair of 45in. cast iron pinions, 
which have straight teeth, 38in. long and Qin. pitch. The train 
cau be driven at a speed of sixty revolutions per minute. It 
consists of one pair of 36in. slab rolls 7ft. long, and one pair of 
dbin. cogging rolls 9ft. long. Both the top rolls are balanced by 
hydraulic power, and so arranged that the slab rolls will rise 
30in., thus enabling slabs to be edged and finished up to 36in. 
wide. The cogging rolls will take ingots 18in. by 14in., and finish 
any size down to 1fin, square billets or 6in. by 2in. slabs ; they are 
designed to roll the various sizes required in the works and for 
general trade. In this mill, without changing rolls, any size of 
slab can be rolled and sheared, from 36in. wide and 10in. thick to 
bin by 2in,; and billets from 10in. to 14in. square. The slab rolls 
are fed by 50ft. of live rollers, and the large ingots are turned on 
edge by an apparatus designed by Messrs. ) ot Brothers, of 
Sheffield. ‘The finished slabs are then taken by another series of 
rollers to the large bloom shears, which will cut any size up to 
3bin. wide and 10in. thick, When the slab has been cut, it is 
lifted by a hydraulic crane and weighed on the weighing machine ; 
after which the crane stacks the slabs up, or loads them into rail- 
Way wagons, The billet mill is fed by 52ft. of roller gear, and 
the billets when finished are taken by live rollers, 160ft. in length 
- the smaller shears, which will cut up to 8in, square. A saw an 
enches have also been erected in this mill, so that it could be 
made available for rolling any large sections of girders or channels, 
or even rails if required. 

. Plate mill.—This mill was specially designed to meet the increas- 
ing requirements for large plates for marine and other boilers, and 
's perhaps the most powerful and novel mill in the country at the 
Present time, It is driven by a pair of horizontal reversing engines 
Pr cylinders 5Qin. diameter and 5ft. stroke, which run at a speed 
0 eety revolutions per minute, and are geared so as to run the 
mill at a speed of thirty-six. The engines are coupled to a pair of 
Finjons of the same size as those in the cogging mill. The train con- 
pve of one pair of breaking-down rolls 36in. diameter and 7ft. long; 
b . Hef of finishing rolls 36in. diameter and 12ft. long; and one pair 
mt a : rolls 30in, diameter and 8ft. long. The 7ft.and12ft. toprolls 
bei anced by hydraulic power, the adjusting screws of both mills 
Ping worked by small engines with 7in. cylinders and 10in. stroke. 
* Paper read by Mr. Charles J. Stoddart, Managing Director, at the meet- 
ng of the Institute of Mechanical Engineers, Leeds, 30th July. 








All the three pairs of rolls in this mill are fed by live rollers, so 
that the largest plate can be worked with ease and economy. The 
slabs used in this mill are brought by the live rollers from the slab 
mill, and lifted upon bogies by hydraulic crane, and charged direct 
into the furnace, so that a large proportion of the finished material 
is never allowed to get cold from the ingot until the plate is 
finished, The plates when rolled are examined, and taken by a 
10-ton overhead. traveller to the large shears, and when finished 
are taken 3 the same crane to the weighing machine, and finally 
loaded by the crane into railway wagons. The large plate shears 
have 10ft. blades with 30in. gap, and are arranged to cut plates up 
to lin. thick and to split 7ft. wide. Plates can be rolled in this 
mill up to 1lft. 6in. wide or 11ft. 9in. diameter, and up 
to 60ft. in length, according to width and thickness. The 
large rolling mill engines, the shears, and the greater por- 
tion of the mill and roller gear, were supplied by Messrs. 
Davy Brothers, of Sheffield. A piece off each plate is taken 
to the test house, which is filled up with shaping, bending, and 
50-ton testing machines, supplied by Messrs. J. Buckton and Co., of 
Leeds. The hydraulic power for the whole of thesteel worksis worked 
at a pressure of 700 lb. per square inch, and is supplied by a pair of 
20in. horizontal engines, made by Messrs. Henry Berry and Co., of 
Leeds. An additional pair with 26in. cylinders is in course of 
being supplied by Messrs. Markham and Co., of Chesterfield. The 
steam required is supplied by a set of eight Cornish boilers 30ft. 
long by 7ft. diameter, and six boilers erected over the re-heating 
furnaces, At the end of the plate mill is placed a large roll-turning 
lathe with 33in., centres and 26ft. fea This is served by a 
35-ton travelling crane, which traverses the whole length of both 
mills, about 230ft., so that any oneof the rolls can be taken out and 
put into the lathe with the greatest possible ease. The whole of 
the steel works are covered by a substantial iron and slate roof, in 
bays 56ft. wide, 24ft. high at the eaves, and 40ft. in the centre. 
The total area covered is about 2} acres. 

Steel production.—The steel works are capable of turning out per 
week from 700 to 800 tons of steel, and from 400 to 500 tons of 
plates. The production could be greatly increased by the erection 
of additional furnaces, as a much larger quantity could be passed 
through the rolling mills. 

Transport.—The necessary material required to carry on the 
whole of the works is taken over the railways and roads by seven 
locomotives, 500 wagons, and thirty-one horses. The total area of 
the works at Park Gate is seventy acres, and at The Holmes thirty 
acres. The works are connected, by sidings, with both the Midland 
and the Manchester, Sheffield, and Lincolnshire Railway, and 
have also water communication with the ports of Hull, Goole, and 
Grimsby. 








OFFICIAL TRIAL OF THE U.S. WARSHIP 
PHILADELPHIA. 


THE following report has been made by the Board of experts 
appointed to watch the official trial of the United States warship 
Philadelphia :— 

‘*We have the honour to submit the following report of the pro- 
ceedings of the Board appointed by you to make an examination 
of Cruiser No. 4, the Philadelphia, and to witness the trial of that 
vessel and her machinery. In obedience to the Department’s order 
of the 7th inst., the Board met at the shipyard of the William 
Cramp and Sons’ Ship and Engine building Company, at 10 a.m., 
June 10th, all the members being present except Lieut. Marix, 
who was absent on duty. The question of docking the ship was 
first discussed. Lieut.-Comdr. Leutze and Naval-Constructor 
Hanscom, both members of the Board, stated that she had been 
docked within a week and examined by them. It was, therefore, 
decided not to dock her again unless circumstances rendered it 
necessary. 

‘«The entire Board then made a preliminary inspection of the 
ship, and sub-committees were appointed to make thorough exami- 
nations in accordance with the Department’s order, and note all 
defects, deviation, and unfinished work. 

‘*On June 11th the contractors were authorised by the Board to 
commence placing the designated weights on board the Philadel- 
phia. Mr. William Cramp stated that it would take ten to twelve 
days to prepare the ship for her trial. The Board then adjourned, 
and the members separated to carry out their instructions with 
regard to the inspection of the ship and the course over which the 
trial was to be made. On June 21st the Board reconvened at 
Cramp’s shipyard, all arrangements having been made for the 
trial, the course being laid out and vessels detailed to anchor on 
the course and take tidal observations. On June 24th the Phila- 
delphia got under way and stood out off Delaware Bay. At 8 p.m. 
came to anchor fifteen miles off Fire Island. The draught of the 
vessel was taken at different times, with the following results :—In 
fresh water, when leaving the wharf at Cramp’s shipyard—forward, 
18°10; aft, 21‘10 ; mean, 20°4. This draught of 20ft. 4in. is esti- 
mated as equal to 20ft. in sea water. Draught taken before 
getting under way on the morning of the trial—forward, 17:8; 
aft, 21°6; mean, 19°7. Draught at end of trial—forward, 16°10; 
aft, 21°7 ; mean, 19°24. This ship was run under forced draught 
for two hours during this afternoon. June 25: Got under way at 
8 a.m, and prepared for the trial, all the members of the Board 
being detailed for different duties. Mr. Cramp informed the 
Board that the ship was ready for her steam trial. At about 12.5 
p.m. the forced draught was put on the boilers, and speed in- 
creased to 18 knots, when ~*~ was about ten miles from the 
western end of the course. The conditions of weather were 
favourable for a sea trial—light breeze, force about 2, hazy atmo- 
sphere, smooth sea. At about 12.30 p.m. the trial commenced and 
it ended at 4.48. The average speed during a run of four hours 
was 19°678 knots per hour. 

‘During the trial the engines and boilers worked in a most satis- 
factory ; the —— pressures being maintained 
throughout the course. The Board estimates that the ship while 
under forced draught ran a distance of about 100 miles. At the 
end of the trial the machinery and boilers were in good condition, 
no defects having been discovered and only one slight accident 
occurring to the arrangements for oiling the machinery. At the 
expiration of the trial, the Board-met, and calling Mr. Wm. Cramp, 
representative of the contractors, notified him of the observed 
result and asked if he was satisfied with the trial. He answered 
that he was satisfied. Mr. Cramp was then asked by the Board if 
he desired another trial; he answered ‘No.’ The ship anchored 
for the night off Shinnecock Light. June 26th: The Philadelphia 
got under way at 7.30 a.m. and stood to the southward. During 
the afternoon the strength and efficiency of engines and steering 
gear was thoroughly tested. June 27th: Returned to Cramp’s 
shipyard, arriving at 8 a.m. The Board submits the following 
conclusions, which have been arrived at after a thorough examina- 
tion of the Philadelphia and all her fittings :—(1) As to ‘whether 
the vessel is sufficiently strong to carry the armament, equipment, 
coal, stores and machinery, indicated in the plans and specifica- 
tions,’ the answer is ‘Yes.’ (2) As to ‘whether the hull and 
fittings, and the machinery, including engines, boilers, and appur- 
tenances of the vessel are strong and well built, and in strict con- 
formity with the contract, drawings, plans and specifications, and 
with duly authorised changes in the same,’ the reply is that they 
are. (3) As to ‘ whether the vessel is in all respects complete and 
ready for delivery, in accordance with the requirements of the 
contract,’ the reply is that she is, with certain exceptions, which 
appear in the detailed reports of the engineer and constructor— 
members of the Board. The vibration of the hull was at no time 
more than would be expected in a vessel of this type, whose 
engines were making 120 revolutions ; the midship section, over 
engine, showed no signs of structural weakness. The sea being 
smooth, there was hardly any perceptible roll or pitch.” 

In their report of the speed trial the Engineer Board, chief 
engineers Ayres, Able, and Aston, state that objects were obscured 








by haze, and the vessels could not see one another from their 
stations. Sea smooth, with no swell, wind about W.S.W., force 2 
to 3. As the Vesuvius was missed, owing to thick weather, the 
Philadelphia did not receive the report she was to make of the 
position of the vessels, and it was afterwards found that they did 
not get into position. Mr. Cramp wished the run made notwith- 
standing. he Blake got into position during the trial. The 
Dolphin was 1730 yards northward of her station, and the Essex 
four miles, The Nina was northward and the Blake and Petrel 


southward. ; 
i Chronometer time. 
Course data. hm & 
Outer run, Ist transit .. - & 8 2 
Outer run, 2nd transit . 7 54 494 
1st elapsed time .. . 2 06 224 
Inner run, Ist transit .. . § 08 17 
Inner run, 2nd transit.. - 10 08 48 
2nd elapsed time . 2 00 31 
1st elapsed time.. - 2 6 22} 
WS 6.0K. on ce.- a0 ba Lae 
Length of intended course, out and in, 80°292 miles. Outer run, 


as made, 40°161 m.; inner run, as made, 40°271 m.; length of 
course, as made, 80°432m.; correction for tidal current, 538 m.; 
length of corrected course, as made, 80°970. Average speed per 
hour (80°970 + 471132) 19°69. 

The Board say :—‘‘ The Philadelpbia, passing 400 yards inshore 
of the Dolphin, crossed the western range 2130 yards to the north- 
ward, and the eastern range 2800 to the northward of the points 
intended. The greater distance in the latter case was due chiefly 
to injudicious steering. Standing on a mile and a half beyond the 
eastern range, the ship was turned with a starboard helm—although 
the master was warned that he was already too far to the north- 
ward—and crossed the range, returning 1% miles north of the first 
crossing. On the inner run a practically straight course was 
steered, and the western range crossed 300 yards south of the first 
crossing. During the outer run, there were three changes of 
course, the first of nearly a point, when the Nina was sighted, soon 
after passing the Dolphin ; the second, of a quarter point, at the 
middle of the run; and the third, of one third point, near the end 
of the run. If all the vessels had been in position on the line, 
these changes, of course, might not have occurred; but they 
should not all have occurred, as it was. The difference in the 
distance run, due to these changes of course, is inappreciable. The 
lengths, of course, as obtained were corrected by the ‘current’ 
observations, made on board the vessels stationed along the course 
all of which were sufficiently near their stations for reliable observa- 
tions. The U.S. 8S. Nina and the U.S. C. and G. steamer Blake 
took no tidal observations. 

‘During the run over the measured course the mean revolutions 

_ minute, steam pressure, and vacuum were as follows:— 
‘orward—port—engine: Steam, 1541b.; vacuum, 25:]4in.; revo- 
lutions, 119°51. After — starboard — engine: Steam, 151 ]b.; 
vacuum, 24°8in.; revolutions, 119°55. The boilers steamed freely 
under forced draught, furnishing more steam than the engines 
required running at the maximum speed. The engines ran 
smoothly, and the journals showed but little tendency towards 
heating, it being only once necessary to run water on them, and 
then only on the intermediate-pressure crank pin of the port 
engine and the high-pressure crank pin of the starboard engine. 
As a precautionary measure small streams of water were run on 
the low-pressure crank pin of the starboard engine and all the line 
shaft journals. During the third hour of the run the telescopic 
oiling arrangement of the intermediate-pressure crank pin of the 
port engine was broken, and the indicator gear of that engine was 
disabled. In other respects no casualties occurred. During the 
trial, while off the forty-mile course, there was no effort made to 
adjust the throttle or cut-offs with a view of obtaining better 
results while on the course.” 








SouTH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL Works 
MANAGERS.—About 400 of the members and friends of the South 
Staffordshire Institute of Iron and Steel Works Managers visited 
the Forth Bridge on Saturday by special train to Edinburgh, from 
Birmingham and other Midland stations. A start having been 
made soon after Friday midnight, the Scottish capital was reached 
about 10 a.m., and after breakfasting at the Waterloo Hotel, 
Princes-street, the company proceeded by another special train to 
Dalmeny Station. They were conducted over the structure by the 
resident engineer, Mr. F. E. Cooper, and by the general secretary 
to the Forth Bridge Company, Mr. G. B. Whelan. Without 
repeating statistics as to dimensions and other points, which have 
already been published, it may be said that the party were par- 
ticularly interested in the means by which the effects of tempera- 
ture were provided for, more especially at the junction of the 
cantilever with the central girder, and of the cantilever shore 
arms with the oe ee A number of the visitors went 
through the trap-door between the plates and closely inspected 
the excellent arrangement of steel rollers, which allow freedom of 
movement both in a forward and a backward direction. They also 
took great interest in the permanent way, and expressed the 
opinion that it was a very complete and durable piece of work. 
The rails are 125 1b. to the yard, carried on longitudinal 
sleepers of teak, resting on teak and creosoted timber packing 
in the troughs. Several trains passed during the inspection, 
and there was a general feeling that the elasticity imparted 
to the structure by the several arrangements to this end provided 
a very important element of safety. Attention was paid to the 
apparatus for recording the change in length of the 1710ft. spans. 
The average movement during a single day is said to be about 4in., 
due to a change in the temperature of about 22deg. The total 
variation in length of one of these spans, so far as observations 
have yet extended, is some Yin. In reply to questions as to the 
great length of the spans, two of which are 1710ft. and two 680ft., 
it was explained that they were necessitated by the great depth of 
water in the channel which had to be crossed, this being 200ft. 
deeper than any part of the British Channel. The quantity of 
rivets used was about 4000 tons, and the area of the paint em- 
ployed was about 120 acres—not twenty acres only, by the way, 
as mentioned in error by the Prince of Wales at the inaugural 
ceremony. The true version was given of the mishap with the 
Queensferry No. 4 caisson, the circumstances of which have been 
considerably exaggerated. It appears that the difficulty arose 
through this caisson grounding at low tide whilst waiting for the 
plates which were to complete it. As it weighed 4000 tons, and was 
70ft. in diameter and 60ft. high, it was an awkward mass of material 
todeal with. Eventually the whole caisson was surrounded by piles, 
making a water-tight Jacket. The water was then pumped out 
and the caisson righted. This difficulty, however, can hardly be 
said to have delayed the final completion of the bridge, for the 
masonry was finished before the steel work was ready to be placed 
upon it: After viewing the bridge from a steamboat chartered for 
that purpose, the company returned to Dalmeney station, and 
thence to Edinburgh. At the annual dinner the same evening, at 
the Waterloo Hotel, the chair was taken by the president, Mr. 
Herbert Pilkington, and there were also present the ex-president, 
Mr. A. E. Tucker; Mr. Poulter, London; the secretary, Mr. W. H. 
Carder; and a large company. After the loyal toasts the presi- 
dent proposed ‘‘Success to the Forth Bridge Company,” and 
expressed the thanks of the Institute for the special permission 
which had been granted for the inspection. Dr. C. A. Smith, 
Bilston, proposed ‘‘ Success to the South Staffordshire Institute of 
Iron and Steel Works Managers,” and the president and secretary 
responded. Whilst a number of the company returned to the 
Midlands the same evening by the special provided for that pur- 
pose, a large number remained in Edinburgh. 
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ON STEEL RAILS, CONSIDERED CHEMICALLY 
AND MECHANICALLY.1! 
By Mr. CHRISTER P. SANDBERG, 
(Continued from page 86.) 

THE results respecting shrinkage arising from silicon in steel 
agree with those given by Mr. Hadfield in his recent paper on 
alloys of iron and silicon—Iron and Steel Institute Jounal, 1889, 
page 222; but as he experimented with ten times as large a per- 
centage of silicon as in the case now under consideration, and not 
directly upon rails, the present experiments may be a better guide 
to the solution of the question of silicon in rail steel. (3) As 
for a high percentage of silicon in basic steel, it has the same 
effect on shrinkage as in the Bessemer steel. But it should be 
remembered that silicon, added in the form of hematite pig iron 
before the manganese is put in the ladle, is what prevents the 
de-phosphorisation of the basic steel ; and that without this valuable 
discovery, made by Mr. E. Windsor Richards when manager of 
Messrs. Boleckow and Vaughan’s steel works at Middlesbrough, the 
basic steel rail would have died a natural death. However, there is 
ouly justenough silicon added to take up the oxide ofiron and protect 
the steel from re-phosphorisation, and none or very little is left in the 
steel, say from a mere trace up to only 0°06 percent.; and as there 
would be the same shrinkage in large ingots as with high silicon 
Bessemer steel, no experiments with basic steel have been found 
necessary. Thus both for Bessemer and for basic steel, the presence 


of such a high percentage of silicon as is used in Russia, say 0°25 per | 


cent., seems not applicable in England, unless small ingots were 
reverted to, which again would be a disadvantage, because the larger 
ingots mean more work put upon the steel, and therefore the better 
are the rails. The ingots experimented with in Table 2 weighed 
28 to 30cwt. each, enough for four rails of 80]b. per yard and 
30ft. long; while those in Table 1 were much smaller, and conse- 
quently presented no apparent shrinkage and no holes in the 
centre. In Bessemer steel rails, therefore, the author sees no 
reason to interfere with the silicon, and he recommends leaving it 
altogether to the option of the maker. 
are made from smaller ingots than rails, it might be a decided 
advantage to use up to 0°20 per cent. of silicon in order to get 
them solid; and he believes this is done by the makers when they 
have no chemical composition stipulated. There seems to be no 


difficulty in obtaining a high percentage of carbon—0°40 to 0°45 per | 


cent.—by the basic process as well, and to the same extent, as by 
the Bessemer, though with somewhat less silicon in the basic steel ; 
and this should annul the general condemnation of the basic rails 
that was pronounced at the congress, simply because they were 
mate by the basic process, 

Hardness dependent on carbon and phosphorus.—As regards the 
hardness of steel rails, it would appear from these experiments 
that silicon is of no consequence, everything depending upon the 
percentage of carbon and phosphorus. Being a pupil of Eggertz, 
the author brought with him to this country in 1860, from the 
School of Mines at Fahlun, his method for estimating carbon in 
iron and steel, and made it known in the Chemical News of May 
30th, 1863, pages 254—6 ; and nowhere has this quick and simple 
method been more applied than in Sheffield. There have been 


1 Paper rcad tx fore the Iustitution of Mechanical Engineers at Sheffield, 
29th July, 1890. 


For tires and axles, which | : ras : 
"’. cae "a ae | astray by any wonderful chemical composition of steel rails. Other- 


| their durability is at least three times as great, and their price is 


three excellent papers on the hardening of steel, which are of great 
value as a guide inthis respect. The first wasin 1879 by Professor 
Rich. Akerman, of Stockholm ; the second was in 1883 and 1885 
by Sir Frederick Abel, read to this Institution ; and the third was 
last year by Professor Roberts-Austen. The changes produced by 
the hardening, which practically commences with about 0°40 per 
cent. of carbon, are just what alter the quality of steel rails according 
to the manner of cooling them. The mode of cooling should be 
studied very carefully, and may be found to require covered hot | 
banks, in order to obtain the most uniform result in the wearing of 
the rails. Increase in the hardness of steel rails was recommended at 
the congress by engineers from many different countries; but the | 
author has still sufficient dread of the results which might follow 
from fractured rails to prevent his going to any extreme in that 
direction ; and considering the great variety of conditions to which 
rails are subject, he would not attempt to prescribe any particular 
degree of hardness as being applicable to all countries. Where so 
many factors are involved there are hardly two cases alike. In 
the manufacture it is necessary to consider the varying amount of 
all elements present in the steel worked in different districts, the | 
section of rail employed, the mode of rolling adopted, and whether 
the straightening is done by cambering the rail while hot. The | 
last is a very important operation, and the author is glad to find 
that the leading rail makers in England have now followed his | 
advice and adopted the hot cambering of the rail, in order to 
lessen the effect of the barbarous cold-straightening by presses. 
Then after the rail has been laid on the road there are questions of 
climate, drainage, ballast, sleepers, weight of rolling stock, speed, 
amount of traffic, &c., all of which must be taken into account, and 
their importance decided upon according to particular circum- 
stances. At present the users of steel rails have nothing much to 
complain of. Their safety is much greater than that of iron rails, 


Why, then, overdo the hardness, and thereby risk 


much lower. 
The greatest merit in an engineer, as well as in a rail | 


the safety ? 


| maker, is to know when to let well-alone ; and the author certainly 


intends to exercise this discretion, and will not let himself be led 


| wise, serious accidents may accrue, and then, to use a Sheffield 





rail maker’s expression, the services would be required, not only 
of a chemist, but of a druggist as well. 


II. STeEL RAILS CONSIDERED MECHANICALLY. 


Heavier and harder rails for safety.—In his address at the last 
meeting of this Institution, the President paid the author the 
compliment of referring to his efforts to improve the design of 
flange rails, and said :—‘‘ We in England have gone on increasing 
the weight of the rail to meet the greater weight of engine, and 
have added sleepers in proportion until 2ft. 6in. to 2ft. Sin. is now 
the distance from centre to centre ; but some of our foreign neigh- 
bours, notably the Germans, are still a long way behind us, not- 
withstanding they have equalled us in the weight to be carried on 
a pair of wheels.” In 1885 the author gave a paper to the Institu- 
tion of Civil Engineers? describing his first design of Goliath 





2 “On Rail Joints and Steel Rails,” ‘‘ Proceedings" of the Institution 
of Civil Engineers, vol. lxxxiv., 1885-6, page 365. Stahl und Eisen, 1886. 
Revue Universelle, 1886. ‘On the Use of Heavier Rails for Safety and 
Economy in Railway Traffic,” ‘‘ Proceedings " of the Institution of Civil 
Engineers, vol. xcv., 1889, page 354 


| amounting now to an aggregate of nearly fifty thousand tons. 


| the above prices. 


| Goliath rail for heavy traffic, which to ‘ 
| a matter that he cannot understand how anyone can doubt it. 
| an address delivered in Vienna on December 7th last, by Herr Von 


steel rail of flange section, weighing 100 lb. per yard ; and in 
1889 another on the use of heavier rails, arguing the necessity 
fora base-plate. The only safe way to increase the hardness is 
toincrease the weight of the rail at the same time, making it both 
heavier and harder; but to make it harder alone is to run a great 
risk of fractures, notwithstanding the strong temptation to try to 


| obtain more wear or economy without increased outlay ; and it is 


just here that the soundness of the theory a Se for the Goliath 
rail comes out. Heavier rails can be made harder with safety from 
fractures. It was this argument, added to the necessity of greater 
stability of the road, that induced the Belgian State Railway to 
make the first trial with the Goliath rail in 1886, and they have 
since laid ten to fifteen thousand tons yearly on their —_ 
n 
Table 3 is given a comparison between weight of engines and 
weight of rails shown at the Paris Exhibition last year; and it is 
interesting to find how all French railways have of late years 
increased the weight of their rails, the Paris, Lyons, and 
Mediterranean up to 94]b. per yard. The conclusion that in 
England there is light rolling stock on heavy rails, while on the 
Continent generally it is the opposite, is a clear argument for 
the necessity of introducing heavier rails on the Continent. But 
the most forcible argument is that the difference in price of old 
and new rails is so small. For instance, six months ago the price 
in England of old rails was £4 per ton, and now. the price 
of new rails is only £5; thus four-fifths of the value can be realised 
after wearing them out, if bought and sold at a proper time. The 
Swedish Government Railways, for which the author is consulting 
engineer in regard to rails, have actually availed themselves of this 
favourable period for selling their old rails and getting new rails at 
In fact now-a-days the true economy for users of 
steel rails is to have plenty of metal in the rails, thereby savin, 
cost of maintenance; just the reverse of what was the case twenty 
years ago, when steel was three times the price it is now. 

singular coincidence happened a few months ago, At the same 
time that it was decided ata railway conference at Rome in January 
last that trains deluxe, corresponding with our trains provided 
with dining and sleeping cars, should be established between all 
great towns on the Continent, another congress was held at Diissel- 
dorf, where one German State Railway authority declared that 
the rails were heavy enough and the roads good enough. But the 


| trains de /uxe mean heavier carriages, heavier engines, and greater 


speed, all of which can be put in operation in a short time, 
whereas to strengthen the me in proportion to this greater strain 
would take from ten to twenty years, and as yet no com- 
mencement has been made. In Austria the Goliath rail has 
found more support, and the Nestor of iron and steel in that 
country, the venerable Professor Peter Tunner, writes that the 
simplest reasoning would be enough to uphold the moore | of the 

im is so clear an¢ ange 
nD 


Hornbostel, before the Austrian Society of Engineers, the follow- 


| ing remarks occur:—‘‘In England there are many trains which 


have a speed of fifty-two to sixty-eight miles an hour; in France 
and Belgium they can travel fifty to fifty-six miles an heur; while 
our fastest trains in Austria barely reach forty miles an hour.’ It is 

3 In Messrs. Foxwell and Farrer’s book on “ Express Trains, English 


| and Foreign,” the Austrian speed is given as twenty-mtine to thirty-nine 
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see then that we have much to learn from our neigh - , 
pours. But the safety of the train must be preserved while the | 
need is being increased ; and I claim that this question of safety 
} revents our increasing the speed, while the roads remain in their 
Present condition, All railways running faster trains than in 
istria have better roads, The English engineers lay their heavy 
ails in large chairs. The French trains run over 92 lb. rails, and 
the sleepers are spaced closed than here. The Belgians have the 
Goliath rail, 1061b, per yard—53 kilos. per metre. Our own rails 
have the following weights per yard :—Royal State Railway, 71 Ib. 
er yard; State Railway, 79}1b. per yard; King Ferdinand 
orthern Railway, 701b. per yard ; Southern Railway, 694 1b. per 
‘ard; North-Western Railway, 67 lb. per yard. In the accom- 
eenying diagram the zrowth of our express trains is shown ; 
The’ weight given includes that of the locomotive and tender. 

Thus, in Austria, er aw ‘ y a 

heavier rails ; and it seems astonishing, when French private rail- 
ways have followed the example of the Belgian State railways, 








easy to 


engineers seem aware of the desirability of using | 
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railways, and still they pay a dividend. There is ample room, 
however, for increasing the weight of their flange rails still further, 
even up to 1001lb. per yard, before they reach the cost of the 
English lines, notwithstanding that the centres of the sleepers 
are only 2ft. apart on the American roads, instead of 2}ft. on the 
English. While the author has no idea of introducing the flange 
rail on English lines, on ? trial of that plan in this country for the 
sake of comparison would greatly benefit both the foreign railways 
and the English steel rail trade generally, if it could be proved that 
by means of the Goliath rail with base plate as good and strong a 
road could be obtained as by the present English plan ; for heavier 
flange rails would then necessarily be adopted abroad, wherever the 
traffic has grown beyond the capacity of the lines originally con- 
structed with light flange rails, and would thus benefit all such 
railways and the rail trade. 

Double-headed and bull-head rail with chairs.—In now briefly 
reviewing the improvement of rails and permanent way during the 
last thirty years, a just tribute cannot but be paid to our member, 
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DIAGRAM 
that German State railways should remain without heavier rails for 
their roads. 

TABLE L1,—Comparison between Weight of Rails and of Engines. 


G=Goliath rail. D=double-headed rail. 
B = Bull-head rail. 


F = flange rail. 


Rats. 
Description and weight in 
Ibs. per yard. 


ENGINES. 
Weight in tons, and 
number of wheels. 


Railways. 


FRANCE. 





Centres of sleepers 3ft. 
F 60 without base plate; 1 39, 43}, 47}, 51}, 

F 86) in 1887. J on 8 wheels. 

F 60 without base plate; 42 on 6 wheels; 

F 88} in 1887. 49 on 8 wheels. 

D 60 with chairs, f 38}, 41}, 48, on 

D 88 in 1889. \ 4 wheels and bogie. 
D 76 with chairs. 
D 84 in 1889, 

D 76 with chairs. 


Nord 
Est .. 
Ouest 


Orleans . . 
Etat et Midi.. 


‘51, 55, on 8 wheels 


54 on 8 wheels. 


Paris, Lyon, { F 68; F 78 in 1sss; se RY bell idle 
Méditerranée { | F 94'in 1889 with base plate. | f 58, 57, on 8 wheels. 
a 
BELGIUM. | 
Etat F 68 without base plate; 


= = 
G 105 in 1886 with base plate’ 4% 52, on 8 wheels. 


Grand Central F 68 without base plate. 


52 on 8 wheels. 








{| F 72 without base plate; | Var 
| F 84 in 1889, bea 
ENGLAND. 
London and ‘ 
North-Western | 


IraLy. 





Centres of sleepers 2ft. Gin. aap 
B 90 and B 82; with chairs | ) 


Po 


40 1b. to 50 1b. each, ,= on 6 wheels. 





Great Northern ..| B 85 42 do. 
Midland B 85 43 do. 
Great Western B 86 42 do. 
Great Eastern B 86 42 do. 
North Eastern B 90 43 do. 
South-Eastern ..| B 84 42 do. 
London, Chatham e 7 

and Dover B 84 42 do. 

AMERICA, | Centres of sleepers, 2ft. 


Pennsylvania F 60 to 80 without base plate. { , wheels with 





Flange vail without base-plate.—As English railways rank first in | 


respect to safety, economy of maintenance, and speed, they were 
naturally regarded at the Paris Congress as the best for high speed 
and heavy traffic. Even the double-headed rails and chairs laid on 
half the railways in France, although the rails are somewhat old- 
fashioned, were considered superior to the flange rail. In England 
some flange rails have also been used in old days on branch lines 
with light traffic, but most of them have been replaced by rails of 
the double or bull-head form usual in this country. An interesting 

per has this year been written in L’Jndustrie Moderne by M. 
lamache, engineer of the Belgian State Railways, balancing the 
pros and cons of the two plans; but he forgets that there is no 
choice, or at least very seldom, inasmuch as a change of system 
could hardly be carried out. For a heavily-worked railway to 
exchange its flange rail for a double or bull-headed rail with chairs 
is almost an impossibility ; therefore it is not a question of choice, 
as in constructing a new line. Hence even those, who in Paris 
recommended the English plan as the best, preferred themselves to 


strengthen their own lines by the adoption of heavier flange rails | 


to correspond with their increased traffic. Every railway will have 
ry oa its own form of rail, whatever may be the opinion about 

e best. 

Goliath flange vail with steel base plates and steel key.—Then comes 
the question whether, by adopting heavier flange rails with steel 
base plates of equal surface to the chair, a road cannot be made as 
good and strong as on the English plan. As to the cost, a small 
Saving may be counted upon for the Goliath flange rail. That 
with large steel base plates weighing 13 1b, each, and some smaller 
Sections which cost ed two-thirds of the chairs. But, be thatas it 
may, the main question whether as good and strong a road can 
be obtained will be answered by the Goliath rail already adopted 
on the Continent. There is also hope of a fair comparison in 
England from a trial of the Goliath flange rail with steel base 
plates and steel keys, all made at the Barrow Steel Works ; this 
trial 1s now being made on the Furness Railway, thanks to the 
Managing director, Sir James Ramsden, and the engineer, Mr. 
Stileman, Hitherto the flange rail laid in England has had but 
: poor chance in competing with the double or bull-headed rail, 
*ecause nowhere has it been of equal weight, nor has its section been 
of good form for fishing the joints, nor hasit had a steel base-plate. 

merica, where flange rails only are used, shows that plan of road to 
—_ advantage ; for even admitting that their flange rails are weak, 
although they have lately increased their weight from 60 Ib. up to 
f Ib, per yard, their speed is quite as high as on the Continent 
of Europe, and their freight tariff is only half that of the English 


= per hour eating stops, and twenty to-thirty-seven including 
ps. Their definition of express trains is twenty-nine miles per hour 








| cost due to the increased weight of rail. 


| twenty years. 


ap 
pu 





for foreign railways and forty for English, including stops. 


ILLUSTRATIVE OF THE GROWTH OF BRITISH TRAINS. 


Mr. R. Price-Williams, for his valuable work in this direction. 
Thirty years ago the railways ‘n England were laid with double- 
headed rails ; but it was soon found that the chair wore the rail 
too much to be turned, so it was converted to the bull-head sec- 
tion, gradually increasing in weight up to 90 1b. per yard. No 
doubt the increase will go on; and the author accordingly shows by 
the accompanying model (exhibited) his joint for a 100 1b, bull- 
headed rail, which he recommends for all railways having excess 
traffic, such as those in and about London. The vibration com- 
plained of by residents in the neighbourhood of the Underground 
and other railways would be much remedied by a rail strong 
enough itself to carry the load, and so to distribute it over many 
more sleepers—instead of the present weaker rail, which bends 


| under the load, and shakes the whole road bed and the neighbour- 
| ing ground as well. 


Moreover, the costly maintenance and fre- 
quent repair of the weak rail would thereby be much diminished, 
and the consequent saving would soon repay the small increased 
With a good chair this 
rail would be regarded as the perfection of permanent way; 
and it is satisfactory to know that its adoption is under con- 
sideration on the District Underground Railway. 

Development of flange rail.—But, as already pointed out, heavily 
worked railways having flange rails would prefer to strengthen their 
present section of rail rather than change it for a different form. 
It may be well therefore to consider what the flange-rail road 


, formerly was, what it now is, and what it might be. When the 


author came to this country thirty years ago to inspect flange rails 
for the Swedish Government, he made the improvement of the 
rail itself his special study. But he has since found out that he 
began improving at the wrong end, that is, from the top instead 
of from the bottom of the rail; and he is glad to have an oppor- 
tunity here, as he haa at the Paris Congress, of correcting this 
error. The beginning ought to have been made at the base, by 
fixing the rail to the sleeper more firmly; instead of this, he began 
by improving the rail joint, as then the most apparently weak 
point. Iron rails were then used of a pear-shaped section, with 
which it was impossible to get any vertical stiffness in fishing with 
plain fish-plates; and the joint was therefore supported by a 
sleeper with a sole-plate. But as this acted like an anvil, the 
badly welded rail ends soon became flattened and split like a 
broom. The sleeper was then taken away, and the joint was 
suspended between two sleepers. In order to obtain greater 
stiffness of the joint, the fishing angle had to be altered and the 
rail section to be re-constructed. As the result of his experiments 
the author published in 1870 his first series of standard sections 
for iron rails, giving a width of base equal to the height, and a 
fishing angle of 11 deg. for both top and bottom edges of the fish- 
plate. On comparing the section of the former and earlier 
Olb. iron rail with that of the present 100 1b. Goliath steel rail, 
designed with due regard to latest experience, it will be 
seen how little in reality is the difference in his design after these 
When steel came into use for rails, it became 
necessary that the form of section should be so modified as to take 
advantage of the nature of the new material in rolling; and the 
author was led to publish in 1878 a further series of standard sections 
for steel rails, with the height slightly greater than the width of 
base, and with a fish-joint of either angular or deep section, 
the fishing angle being increased from 11 deg. up to 50 deg. 
The fish-joints in the former series of standard sections for 
iron rails gave only one-third of the stiffness of the solid 
rail; but the new angular fish-joint gave two-thirds, and the 
deep fish-joint gave stiffness equal to that of the rail itself, Both 
these later joints were tried on a large scale upon the Swedish 
State lines, and the one of angular section was there preferred to 
the deep joint, owing to the severity of the cold in winter. This 
has been the experience elsewhere as well ; so that the angular fish 
is now the joint mostly used for flange rails, whereby notching of 
the rail flange is avcided. But the deep fish found preference in 
England with the bull-headed rail section, and has proved a great 
boon for realising the present degree of perfection in obtaining a 
line of continuous stiffness. Great as is the advantage both to 
producers and to users of having standard rail sections, these are 
nevertheless not an unmixed benefit, as they naturally tend to 
check the free progress of science. The author’s sections have, 
however, been roiied to the extent of several millions of tons, or in 
larger quantities than any others, simply because they have been 
designed with due regard both to producers and to users, and are 
available for adoption by anyone, being free from royalty or other 
charges. 

American flange vail.—America has of late worked hard and in 


a very practical manner to establish fixed standard sections, by 


inting a committee for the purpose; and their full report just 
lished will do a great deal of good to American engineers and 
railmakers. If the International Railway Congress in Europe 
would undertake such a task it would be of immense value. The 
main feature of the American standard rail sections is that the 
height is equal to the width of base, while in Europe the height is 





4 “Final Report of the Committee on the poe relation to each other 
of the Sections of Railway Wheels and Rails.” ‘ Transactions” of the 
American Society of Civil Engineers, vol. xxi., October, 1889. 





much greater than the width of base. This makes the sole-plate 
all the more needed in Europe; but the author is convinced that it 
will before Jong be needed in America as well, although their bogie 
system of rolling stock is a great advantage in saving their track. 
Another feature of the American standard section of rail is a 
flatter top, say 12in. radius, and a sharp upper corner of the head. 
There is even one enthusiastic advocate for an absolutely flat 
rail head and cylindrical wheels. The 12in. radius for the top may 
suit Europe as well ; but even if any rail head were made quite flat- 
topped, it would soon wear down to even less than a 12in. radius, 
since the present conical tires worn to a rounded section could not all 
be converted ina moment into cylindrical wheels. The sharp upper 
corner of jin. radius no doubt suits the American bogie vebicles ; 
butas not half the rolling stock in Europe is yet fitted with bogies 
or radial axle-boxes, it seems better to round the top corner a little 
more, so as not to risk running off on the curves. The lower corner 
of the rail head is rounded with jin. to /,in. radius in America. 
This corner the author now makes quite a sharp edge, as shown by 
model, in order to get the full bearing for the fish-plate ; and he 
finds there is not the slightest difficulty to the maker. With this 
improved bearing of the fish-plate, the rail joint with angle fish- 
plates can be made equal in strength to the solid rail, as in the 
specimens exhibited. The great difference in the head of the 
Goliath rail is that it is made both wider and thinner than in 
the American rails generally, and has vertical instead of sloping 
sides, whereby two objects are attained : firstly, greater durability, 
because the thick, narrow rail heads have worn badly in conse- 
quence of their interior being less compact than the surface ; and 
secondly, the wider rail head, approaching to the width of the 
wearing surface of the tire, will give greater tractive power to the 
engine, and diminish or supersede the necessity of turning up 
both engine and carriage tires. The latest section of the Goliath 
rail is accordingly made with 3in, width of head, for both flange 
and bull-head section. 

Base of flange rail, and fixing to sleeper.—\n respect lastly 
to the most important part, namely, the base of the flange rail 
and the mode of fixing it to the sleeper, there is here a very great 
difference from the chair, and the author regrets that most engi- 
neers have made the same mistake as himself in not beginning 
earlier to strengthen this part of the road; for while the rail joint 
is certainly a weak part of the road, the base is the weakest, as 
regards both safety of gauge and economy of sleepers. Happily a 
stir is now at last beginning to be made in this matter upon the 
Continent. Valuable experiments on the stability of the rail, both 
vertically and horizontally, have been made by M. Britre, engineer 
of the Orleans Railway. Several voices besides the author’s were 
heardat the Paris Congressin favour of base plates. M. Bemelmans, 
engineer of the Belgian State Railways, spoke strongly on the 
subject ; and in reporting upon the pressure exerted on the rail 
by the rolling stock, he remarks that, with the heavy engines now 
used, each axle may carry 15 tons dead load or 7} tons per wheel, 
while this load in running might from various causes he momentarily 
even double, or 15 tons per wheel. On a curve he considers that, 
besides the vertical pressure of 15 tons, the horizontal pressure on 
the outer rail may be half as much ; and he calculates that the 
pressure of the outer rail on the sleeper is as follows :—For the 
flange range of the section used on the Northern Railway of France, 
weighing 861b. per yard and laid direct on the sleepers without 
base plate, 6°3 tons per square inch; for the Goliath rail of the 
section used on the Belgian State Railways, weighing 105 1b. per 
yard and with base plate, 10 ton per square inch; for the bull- 
head rail used on the London and North-Western Railway, weighing 
901b. per yard and with chair, 0°3 ton per square inch. On a 
straight line he calculates the pressure on the sleeper in the same 
three cases to be: on the Northern Railway of France 1‘3 ton per 
square inch; on the Belgian State Railways 0°4 ton; and on the 
London and North-Western Railway 0°16 ton persquareinch. These 
figures explain why with a large traffic the sleepers, even of oak, 
where the rail is without base plates, are literally cut under the 
rail base, and are early rejected, not because they are decayed, but 
because the pressure is too great and the fastenings of wood screws 
or spikes are not strong enough to hold the rails to the gauge. On 
the Paris and Lyons Railway, M. Michel, engineer of the permanent 
way, has taken to base plates, the need of which is also proved in 
his report at the Congress on the lines carrying express trains. 
With sleepers of softer wood than.oak, such as ftir or cedar, how 
much more valuable will the base plate be. No lengthened argument 
is wanted to show the necessity of the base plate for flange rails ; 
all that is needed is to use common sense, remembering that a 
flange rail with base Sin. wide, the widest that can be 
conveniently rolled, has not half the bearing surface of a chair on 
the sleeper. With comparatively light traffic the steel rail will last 
a long time, say thirty years ; and in such cases it may fairly be 
asked why it should be made heavier so as to last fifty years. But 
the fir sleeper does not last more than seven years, and what is 
worse, it is attended with great trouble in maintaining the 
gauge. Here therefore the base-plate will be beneficial, only it 
must be large enough to give nearly as much bearing surface as 
the chair, and thick enough not to bend, and must be fixed 
to the sleepers beforehand, like the chair described ; and the rails 
must be fixed to the base plates by steel keys, as on metal 
sleepers, so as to obviate the necessity for extreme accuracy in 
the position of the holes in the base plate for the spikes and for 
the width of the rail base. Several railways are progressing in 
this direction with advantage; and in view of the trials now 
being made on the Furness and other railways it may be hoped 
that, even with the flange rails and steel base plates, if something 
like the same cost be spent upon this plan, an approach will soon 
be made to the good English roads. 

Initluence of speed on safety and economy.—As to speed, the 
author found by calculations made twenty years ago that the cost 
of construction of the different Swedish railways was very nearly 
in proportion to the speed actually run on them; and in Table 3 
is shown the widely differing proportion between weight of engines 
and weight of rails on the Continent and in England. In America 
this difference is still wider; engines of sixty tons to seventy tons, 
and trains of 2000 tons to 3000 tons, are carried upon a compara- 
tively light road; there, however, the rolling stock is all on bogies, 
and also the weight is distributed on many more axles than in 
Europe, and the speed is lower. Thus the speed seems to be all 
important in regard both to safety and to economy, the American 
freight tariff, as already stated, being only half as high as the English. 
The distribution of the weight upon a greater number of axles, so 
as not to exceed a certain load upon each, seems to the author to 
be a true principle only so long as the speed is slow. With high 
speed, say sixty miles an hour, he is of opinion that the rail 
between the supports of the sleepers has no time to regain its 
original position between the passage of each wheel, and hardly 
between that of each carriage; so that the weight of the whole 
train, or at least of the whole engine, acts like one single blow 
upon the rail from one rolling ball; and therefore it is the total 
weight of the engine that should properly be taken into account 
when running at high speed, and not the weight per wheel or per 
axle. With slow speed it is quite different; and when serving his 
time with our President at Cardiff the author remembers learning 
from him that the reason why he could take such heavy coal trains 


ton the Taff Vale Railway without breaking the rails was that the 


averagespeed was not more than twelvemilesan hour. The extended 
experience of the President since that date enhances the value of 
his views on the effect of the rolling stock upon the rail, both as to 
safety and as to economy; and in following the lines of bis 
recent admirable presidential address on the locomotive engine 
from almost its infancy, the author has much pleasure in giving his 
own experience on the rail question, after inspection of very large 
quantities. The present paper he hopes may be regarded as an 
expression of gratitude to the President for his unvarying kindness 
during a friendship of thirty years; and of the wish that the 
engineers of the two different departments, the rolling stock and 
the permanent way, may persevere in working together for the 
common good. 
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LLOYD’S REGISTER SHIPBUILDING RETURNS. 
QUARTER ENDED 30TH JUNE, 1890. 


From the returns compiled by Lloyd’s Register of Shipping, it 
appears that, excluding warships, there were 464 vessels of 
739,914 tons gross under construction in the United Kingdom 
at the close of the quarter ended 30th June, 1890. The particulars 
of the vessels in question are as follows, similar details being given 
for the corresponding period in 1889 for the purpose of comparison. 




















30th June, 1890. 30th June, 1889. 
Description. ” nee oe ious 
= tonnage. steed tonnage. 
STeaM. 
Steel : os 320 640,043 381 802,809 
se ee ee Ss 17,165 6s 39,178 
Wood and composite “> 5 1,124 6 370 
Total 382 658,332 455 $42,357 
Sain. 
Steel ne - 41 71 050 38 70,830 
lron a a ee 8 7,580 10 13,744 
Wood and composite 33 2,952 33 2,680 
hee. es 82 81,582 sl 87,254 
Total Steam and Sail 404 739,914 536 929,611 


Comparing the present returns with those for the quarter ended 
3lst March, 1890, a decrease is observed in the tonnage of vessels 
under construction of 123,764 tons; and a decrease is also notice- 
able in the vessels for the construction of which preparations are 
being made, there being now sixty vessels of 99,075 tons “‘ prepar- 
ing,” against 104 vessels of 187,075 tons at the close of the previous 
quarter. 

It may be added that of the tonnage under construction in the 
United Kingdom at the end of March, excluding that being built 
for foreign owners, 93 per cent. was under the supervision of the 
surveyors of Lloyd’s Register with a view to classification by this 
Society. Of the tonnage being built for foreign owners over 70 per 
cent., and of the total tonnage under construction in the United 
Kingdom nearly 90 per cent. was under the Society's supervision. 

The following details concerning the vessels included in the fore- 
going statement are necessary in order to represent properly the 
shipbuilding work of the past three months :— 





STEAM. 





SalL. 
During quarter ended a * 
h June, 1890. No. Gross No. Gross 
tonnage. tonnage. 

Vessels commenced .. 117 175,104 21 18,839 
Vessels previously commenced 

but not progressed with .. 12 5,510 8 48 

Vessels launched 183 291,071 34 35,206 


The following table apportions the vessels now under construc- 
tion in the United Kingdom to the countries for which they are 
being built :— 























STEAM. 
Country for which a - 
intended. x Gross No Gross ws Gross 
~~" tonnage. tonnage. * | tonnage. 
United Kingdom .. 253 48 
British Colonies .. 14 48 1 5 
RE 25° oe -o 1 35 _ 1 
France . 7 $35 2 ” 
Germany . 15 ,685 3 s 
Greece 2 590 2 
Holland 3 8,700 - 3 
Italy 1 3,580 — 1 
Mexico 1 480 1 
Norway . 10 12,350 - 10 
Roumania. . 1 100 _ 1 
Russia ‘ — 2 3,800 — | 
South America 4 1,600 — 4 
Pe. “us. s 7 4,760 - — 7 
United States... .. 1 350 — _— 1 
For sale, and nation- 
ality of owners not 
stated =e 66 116,739 28 17,651 88 134,390 
Total 382 658,332 82 81,582 404 739,914 





It will doubtless be of interest to give the total figures for vessels 
under construction, at the principal shipbuilding centres of the 
country, now as compared with those for the same period last 
year :— 








30th June, 1890. 


30th June, 1889. 







































































District. Description. ng Goes ie Cini 
“  tonnage.| * tonnage. 
Belfast and London- Steam 76,756 
derry —— 4,815 
Pe ss ax $1,571 
Steam 238,293 
Clyde Sail .. 44,340 
Total 283,133 
Steam be. 1a 13 14,610 18 23,719 
Mersey... es ws ot SS 9,270 9 10,945 
Total .. ..' 19 23,880 27 34,664 
Steam 50 100,580 56 112,908 
Se. oc. us os. RT =e - -—— 1 2,360 
Total .. 50 100,580 57 115,268 
Steam 66 131,592 80 168,385 
Tyne Sail .. _ _ _ _ 
Total .. 66 134,592 
Steam .. ..| 45 106,179 | 58 182,171 
Wear Se as wet we 2 5,000 | 3 3,349 
Total .. 47 111,179 | 61 135,520 





FOREIGN SHIPBUILDING. 
The following table shows the number and tonnage of vessels, 


excluding warships, under construction at various foreign ports 
according to the latest returns which have been received at this 


office. Vessels of less than 100 tons are not included in these 
figures :— 











Steam. | Sail. | Total. 

' 7" a Date of — ll¢ (gp Paes 

Country. District. a .. Gross |. Gross | . Gross 

churn. 5 ton- |5' ton- 3 ton- 

nage. nage. nage. 

Austria ..| Trieste .. . June 30 8 2300/2 560] 5 2,860 
i i 

Belgium .. ..| Antwerp . June 23 1 3,000 "| — | 1, 3,000 

China .. Shanghai . May 14 1 1,388 I-| — | 1) 1,888 

Denmark  .. Copenhagen.. .. June 161211,395 |-| — |12.11,395 





| Steam. | Sail. | Total. 
IF . ances 











Country. | District. | oor | s| Gross | .| Gross | .| Gross 
| “lz, ton- 7 | ton- |7| ton- 
| nage. | | nage. | } nage. 
Dunkirk . June 30/-) nil. j-! nil. j-| nil. 
Havre ..|/ June 24/-|  — 1; 300/11, 300 
St. Malo.. . June 30- — 9 1,056 | 9) 1,056 


5, | 
‘ Bremerhaven, Ve-) } | 
| 
gesack, Geeste- | | 
| munde .| June 21) 5) 5,883 7 
| 


France... { 


8 /12/14,561 





Germany.. > |Hamburg, Flens- | | 
burg, and Kiel. .) June 2114 25,742 | - - |14/25,742 
Rostock & Lubeck| June 30) 3) 1,763 4) 5,230 | 7) 6,003 
Danzig .. June 28) -)| nil. } nil, j-} nil. 
| | 
|Amsterdam .| June 22) 3 3,400 3 4,050 6) 7,450 
Holland | Rotterdam .. .| June 22) 6 7,800 2) 2,400 8)10,200 
oland -- 1 \Various other } 
t ports .. -/ June 22 914,200 3) 3,185 |12)17,385 
Italy .. . Genoa .| June 30) 4, 5,740 $225,727 [36l31,467 
Japan . Osaka -| Dee. 31) 5 1,880 -| — | 5) 1,880 
NewBrunswe'k St. John Maylibi-) — 3 2,300 13 2,300 
{ Bergen, Christia- 
me Pee nia, Christiansand 
Norway ) | Drontheim, and | 
| Stavanger.. ../ June 2415 9,505 1 1,550 |16,11,055 
Portugal .. Oporte .. June 30-— - 1} 200; 1' 200 
Prince Edward 
Island : -- Junel6é- 9 — 4 1,300 | 4) 1,300 
Russia . Riga, Gulf of . June 30-, — 13, 4,280 13, 4,280 
* Gothenburg, = Os- 
| carshamn, and 
Sweden - Thorskog .. .. June 30 7 3,550 - — 7) 3,550 
| Stockholm and 
|| Gefle .. . June 20 3 2,500 - — 3) 2,500 
Turkey . Constantinople .. — - nik - nil. -! nil. 
ae ‘ Baltimore .. .. June 13 - 1,797 | 3} 1,797 
U _ on Philadelphia,Cam- 


den, Chester, 


Americs rf and Wilmington May 31 


2231,860 4 4,700 [26 36,560 
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THE LARGEST TANK IN THE WoRLD.—According to the Alla- 
habad Pioneer, the largest reservoir or artificial lake in the world 
is the great tank of Dhebar, twenty miles south-east of Udaipur, 
Rajpootana, which covers an area of twenty-one square miles. The 
masonry dam is 1000ft. long by 95ft. high, 50ft. wide at the base, 
and 15ft. at the top. 


LONDON AND PORTSMOUTH SHIP CANAL.—In a collection of com- 
pany prospectuses at the British Museum Library there is one 
relating to a ship canal between London and Portsmouth, which 
may be thought worth reprinting just now. It is without date, 
but probably belongs to the year 1825. It is as follows:—‘‘ The 
peculiar situation of the Port of London with respect to the great 
proportion of its trade carried on by way of the British Channel is 
too well known to need much comment or illustration. The dangers 
and delays are extreme, and the consequent losses enormous. After 
long and close examination of the subject, a line has been at last 
ascertained by which the River Thames may be connected with 
Portsmouth Harbour, by means of a tide canal from Deptford, 
without locks, and navigable for ships of the largest class fully 
equipped and laden, which may be expeditiously passed through it 
by mechanical means. A company has been formed to carry into 
effect this stupendous and truly national object, the advantages of 
which, in every point of view, are so immense as to render even the 
great expense which must be incurred an object of comparatively 
minor importance when viewed in connection with a revenue to be 
derived from the whole British and foreign trade of the Port of 
London with the East and West Indies, North and South America, 
Africa, the Mediterranean, Spain, Portugal, and the greatest part 
of France; a voyage to and from any of which places will be 
reduced on an average one or two months. The facilities afforded 
to the coasting and Irish trade will also be of the utmost con- 
sequence. The estimated expense is something more than four 
millions, but to cover contingencies the capital raised will be five 
millions. Applications for shares, of £100 each, must be made 
by letter only—post paid—addressed to the secretary, at the office 
ot Messrs. Elmes and Hollingsworth, the engineers, 3, Walbrook- 
buildings, on or before the 2lst of February, immediately after 
which day the apportionment will be made, and all further particulars 
announced.—By order, Chas, Dence, Secretary.” 


Dornc Honour To JoHN Ericsson.—The Essex is now at the 
Brooklyn Navy-yard, fitting out for the purpose of conveying the 
remains of John Ericsson to Sweden. the request of the Swedish 
Government, coming through our State Department, asking for the 
transfer of Ericsson’s remains to his native land, gives opportunity 
for a most graceful and gracious act on the part of the United 
States. It is to be hoped that our Navy Department will be able 
to find some better way to improve this opportunity than b 
sending as its representative on this service the little old third- 
rate Essex. The selection of such a vessel for such a service will 
be accepted by the Swedes, and accepted by Ericsson’s friends in 
this country, as an unfortunate indication of a lack of due appre- 
ciation of the man to whom the Navy and the country owes 
so much. The United States does not own a vessel which 
will not be dignified by this duty. It has no officer so high in rank, 
so distinguished in service, that he will not be honoured by being 
chosen to command it upon this mission. No man has a higher 
claim upon the gratitude of the American people than John Erics- 
son ; no one holds a higher place in the pride and affection of the 
great people—great in ability and in their history, if not in num- 
bers—who have asked that they be suffered to do honour to his 
memory in the land that give him birth. Here, surely, is such 
opportunity for a display of national courtesy as does not often 
occur. The occasion should not be lost. The Swedes are a proud 
people, and like all proud people they are sensitive as to any indica- 
tion of a disposition to undervalue them. The King of Sweden, 
Oscar II., was for many years a personal friend and admirer of 
Ericsson, as is shown by the constant correspondence maintained 
between the two, and the numerous autograph letters from the King 
found among Ericsson’s papers. The request to which our Govern- 
ment is aboutto respond is therefore no perfunctory one, but it repre- 
sents thesentiment of rulerand people in the country where the name 
of Ericsson leads all the rest. Aside from, and in addition to this, 
there are in our North-Western States a large Scandinavian popu- 
lation, distinguished for their intelligence, thrift, and ability, who 
recognise in Ericsson the representative of their race who holds, 
and will hold, chief place in American history. It is proposed that 
the Philadelphia should be substituted for the Essex as the bearer 
of the remains of Ericsson, and there seems to be no reason why 
this change should not be made. If the time saved in crossing the 
Atlantic with this fast new cruiser is added to the time required to 
fit out the Essex, the difference in the date of arrival at Stockholm 
cannot be great. Our information is that the Philadelphia can be 
made ready in time to take advantage of the open season at 
| mr et if despatch is shown,—United Stutes Army and Navy 
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THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE has not been much doing at the various furnaces and iron. 

works this week; for, as is usually the case, the Monday Bank. 

holiday has been extended to several days. As the week closes 
however, operations are being resumed, and there is a fair 
amount of business to be got on with. 

The reports brought to Change in Birmingham on Thursday 
showed that the demand for black sheets, which has for a lo 
time been very much depressed, is now brightening up a 
little. This is an encouraging feature, for it is the slack. 
ness in the sheet department which has been the weak 
point in the iron trade here for some months past. The reason 
for the improvement is chiefl ya better demand from the galvanisers 
who have received more business just lately from Australia, India, 
and the Cape. It is mainly this better condition of things which 
led to the action of the Sheet Ironmakers’ Association recorded jn 
last report. There seems to be a general opinion that matters wil] 
in this department continue to mend, and if they do, it will doubt. 
less be a more easy task than it has hitherto proved to obtain the 
adherence of sheet makers generally to any official price which the 
association may, at the beginning of October, consider it advisable to 
declare. The chairman has power to convene a meeting at any time, 
but probably it will not be necessary to hold another until the 2nd of 
October. Efforts are to be made to bring within the pale of the 
association those firms who are not now members. Unless a com- 
plete organisation can be formed it is of little good for the Asso- 
ciation to put forward any official quotation, since those makers who 
are not members sometimes endeavour to undersell the associated 
manufacturers. An attempt is now being made to obtain the 
adherence of all the members of the sheet iron trade in this dis. 
trict, and if this is accomplished prices of sheets will doubtless be 
much firmer before long than they have been for a considerable 
time past. 
| At present singles are selling at £7 to £7 5s., doubles at £7 10s, 

to £7 15s., and trebles at £8 10s. to £8 lis, 

Marked bars are in better request at £8 10s. 
also selling more freely at £7 upwards. 

Hoops and thin strip are in firm demand at £7 10s. Tube strip 
for engineering purposes is also in improved call at 47 5s., and gas 
tube strip is looking up again at £7 2s. 6d. 

In the pig iron trade producers have obtained some relief in the 
matter of cost of production by the recent lowering of blast fur- 
nacemen’s wages by 24 per cent. There is a better demand for 
crude iron of most descriptions. Common Staffordshire pigs are 
changing hands at 40s.; part-mines are 45s.; all-mine hot blast, 
70s.; and all-mine cold blast are £5. Northampton and Derby- 
shires remain 47s. 6d. to 50s. 

In the engineering and machinery trades, makers of agricultural 
| machinery have had a good season on the whole in harvesting and 
hay-making appliances, and the inquiries coming to hand indicate 
a good demand for barn machinery and other winter implements. 
One of the Midland firms, who did very well at the Plymouth show 
with a mill, has had a large rush of orders as the result of that 
gathering. 

In heavy hardwares the shipping trade, generally speaking, still 
remains under the average with certain parts of South America, 
where it is handicapped by political and financial difficulties; but 
there is a fair amount of business doing with the United States, 
Canada, and the Cape. The home demand is brightening up, both 
from London and the provinces. 

Makers of electric light fittings report themselves well engaged 
in anticipation of winter requirements. 

Great satisfaction is expressed at the splendid position of the 
Sandwell Park Colliery Company, who have declared a dividend 
for the year of no less than 20 per cent. It was shown at the 
annual meeting that the net profit has been £31,000, and that the 
dividend would only absorb £15,000 of this. In reply to a question 
of one of the shareholders, asking how long the property of the 
company would last, the general manager replied that at last 
year’s rate of exhaustion it would last about 120 years. There 
seems no need for the shareholders to be apprehensive as to the 
prospects of this concern, at any rate in the matter of its mineral 
assets, 

The scheme of the Mines Drainage Commissioners for unwatering 
the Tipton district is still being kept to the front, and it is hoped 
that sufficient funds will before long be raised to carry it through. 
At a monthly meeting of the Commissioners held on Wednesday 
at Dudley, Mr. Wilson Lloyd, of Wednesbury, who presided, said 
he was glad to see from the engineer's reports that the water had 
slightly decreased. The number of gallons pumped every twenty- 
four hours showed that the water was well within the power of the 
engines. If pumping at Rough Hay and Stowheath was only con- 
tinued a few yards lower it would liberate the workable coal, and 
would immediately bring revenue to the Commission. It appeared 
to him that if the bond holders realised their position, they would 
immediately give them the power to spend £3000 in liberating the 
accessible coals. 

The balf-yearly report of the North Staffordshire Railway states 
that the expenditure on capital account during the half-year has 
been £12,482 3s. 4d., and the estimated expenditure for the subse- 
quent half-year is £26,000. The net revenue account shows a sum 
available for dividend, including the balance from the previous 
half-year, of £152,760 13s. 3d. The preference dividends amount 
to £67,922 15s. 5d., leaving a balance of £84,837 17s. 10d., out of 
which a dividend is recommended of 5 per cent. per annum on the 
ordinary stock. This dividend will absorb £80,753 10s., and there 
will thus be a balance of £4084 7s. 10d. to carry to the credit of 
next half-year. 


Common bars are 














NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—Business continues very slow in all departments of 
the iron trade of this district. No doubt this, to some extent, is 
due to the holiday season of the year; but it is evident that con- 
sumers are under no anxiety with regard to any material upward 
movement in prices, and, unless they are induced by some 
temptingly low quotation to buy beyond actual requirements, 
they prefer, for the present, to go on simply covering hand-to- 
month wants. Although makers are all very firm, there is still 
underselling in the market, and business continues very difficult at 
what may be termed the full current rates ; in fact, there is really 
very little at all being done except where sellers are prepared to 
go below makers’ quotations. There seems every indication of 
trade remaining ina state of quietude for the next month or so, 
with possibly no very material variation in prices, the market 
having apparently settled down to a fairly steady tone, awaiting 
~ further development in trade. 

usiness in the Manchester iron market on Tuesday had scarcely 
settled down after the holidays, and there was but a moderate 
attendance, with very little doing to really test prices. In pig iron 
a strong tone is, however, being maintained so far as makers 
quotations are concerned, and there is not so much of the low- 
priced iron offering through second hands. Although makers do 
not give way to any appreciable extent, but in some instances show 
rather a tendency to harden, there are still merchants who are pre- 
pared to undersell, and where business of any moment is put 
through it is mostly at under the prices that makers are quoting. 
For Lancashire pig iron, makers still quote on the basis of 49s. for 
forge and 50s. ir foundry, less 24 per cent., delivered equal to 
Manchester, but at these figures they are only booking occasional 
small orders to regular customers. In district brands the business 
doing is still only very limited, and prices remain much the same 
as last week. For Lincolnshire iron makers’ quotations now seem to 
' have settled down to about anaverage of 45s, 6d. and 46s, for forge 
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to47s. 6d. forfoundry, less2} per cent., delivered equal to Manchester- 
ndat these figuresoccasional small sales are being made, For Derby, 
aie jron prices vary considerably, according to brand ; some of the 
*h sr qualities of forge can be readily bought at 46s., and 
+e tal id. to 49s.; but the best foundry brand t 
foundry at 48s, 6d. to 49s.; but the best foundry brands are no 
quoted at under 51s., less 24, delivered here. For outside brands 
Saas are firm at quite the full rates of last week, some of the 
Middlesbrough makers not quoting anything under 52s, 1d., net 
for good foundry qualities, delivered equal to Manchester ; 
although, here and there, sellers would take 6d.—or perhaps 9d.— 
under this figure. For Scotch iron prices remain at about 54s. 6d. 
for Eglinton and 59s, 6d, for Glengarnock, net cash, delivered 
equal to Manchester, — . , lo 3 

A fairly steady business is reported in the finished iron trade ; 
but the orders giving out are mostly only in small quantities, and 
although forges as a rule are being kept tolerably well engaged, 
manufacturers have no great weight of work ahead. Prices 
remain about stationary, and the complaint is that makers are 
unable to obtain any corresponding advance to the upward move- 
ment that has recently taken place in raw material. Good ordi 
nary qualities of Lancashire and North Staffordshire bars are still 
obtainable at £6 7s. 6d. to £6 10s, per ton, although £6 15s. is 
quoted by one or two of the North Staffordshire houses. Hoops 
average £6 10s. to £6 12s. 6d., and sheets from £7 7s. 6d. and 
£7 10s. up to £7 15s. and £7 17s. 6d., according to quality. 

In the steel trade there is an improved tone, both as regards raw 
material and manufactured goods, with rather more doing and 
better prices obtainable. As regards hematites the prices of iron 
taken out of store and makers’ quotationsare getting closer together, 
and 63s. 6d., less 24, may be regarded as about an average figure 
for good foundry qualities delivered in the Manchester district. 
More inquiries have been coming forward for steel plates, and 
prices have shown a decided hardening tendency. Certainly the 
exceptional activity which at present exists all through the boiler- 
making trade of this district ought to have a hardening effect upon 
steel plates. All the boilermaking firms are very full of work, some 
of them having been unable to entertain a number of the orders 
which has recently been offering, whilst one of the leading con- 
cerns have just booked quite a number of boilers, which are to form 
a portion of the plant for a large ironworks that are now being 
erected ou the Continent. Notwithstanding that the termination 
of the wages dispute on the Clyde has removed the threatened 
stoppage of supplies of steel plates from Scotland, makers all round 
are holding out for a slight advance upou the prices at which 
they have recently been willing to entertain business, and £8 
per ton is now generally the firm quotation of Lancashire makers 
and also of makers in Scotland and other districts, for good 
qualities of steel plates, delivered to consumers in the neighbour- 
hood of Manchester. Second-hand parcels have in exceptional 
cases been obtainable during the week at considerably under this 
figure, and as low as £7 15s. per ton has been taken; but these 
seem to be now pretty well cleared off the market, and makers 
will not have to contend with so much underselling as of late. 

The metal market remains very quiet, users of manufactured 
goods still holding back from placing orders at present list rates. 
On the other hand, the recent advance in raw material has made 
manufacturers still more averse to seeking new business by any 
concession in their prices, and as they are mostly well engaged 
with specifications on account of contracts, they are under no 
necessity at present to force business. 

The condition of the engineering industries remains unchanged 
from what I have reported of late, Activity is still maintained 
throughout all the leading industries of this district; but reports 
become more general that the new work coming forward is only 
very limited, and not at all equal in weight to that which is running 
out, In view of the possible quietening down in the not very 
distant future, the question of wages is occupying some attention, 
and may possibly result in some steps for bringing about a reduc- 
tion upon present rates. 

In connection with this evident falling off in trade, it will be 
interesting to quote from the report of the Iron Trades Employers’ 
Association, presented at the annual meeting grea and of 
which more ample details will be given next week, the conclusions 
which have been arrived at by the committee of the above Associa- 
tion. The report states that in the matter of trade the past few 
months have seen the commencement of a reaction in the iron and 
engineering industries, the end of which does not seem to have 
been reached. The fall in the value of material has gone side by 
side with a limitation of orders for work in the steam shipyards 
and engine shops of the country, and the increased activity which 
was hoped for on all hands has not been realised by employers, who 
were looking for such an improvement as would have satisfied them 
in declaring trade good and fairly profitable. The replies which 
have reached the office of the Association in answer to direct 
inquiries in this connection are almost unanimous in their declara- 
tion that trade is rapidly falling off, and the signs of depression in 
the near future are becoming evident. 

Messrs. John Musgrave and Sons, Globe Ironworks, Bolton, 
lancashire, have recently supplied, to the order of Messrs. 
Sorabjee, Shapurjee, and Co., their agents in Bombay, a large pair 
of horizontal compound steam engines for the Oriental Mills, 
Bombay, to indicate 2000-horse power, with a boiler pressure of 
1001b. per square inch and running at fifty revolutions per minute. 
The sizes of the cylinders are 42in. and 72in, diameter respectively. 
They are fitted with Corliss valves and all the latest improvements, 
and are steam jacketted throughout. The frames are of the trunk 
type, and weigh about 17 tons each. The power is transmitted 
from the engines by a heavy spur wheel = between the two 
cylinders. In large engines of this kind Messrs. Musgrave always 
arrange two air pumps, this plan being found much better than 
putting in only one air pump, as a better vacuum is obtained, and the 
objectionable noise caused by the bucket coming in contact with 
the water, which is always discernible in air pumps of very large 
diameter, is obviated. In connection with this order for steam 
engines, Messrs. Musgrave have also supplied seven steel Lancashire 
boilers, each 32ft. long, 7ft. diameter, with two flues through. 
These boilers were made throughout in Messrs. Musgrave’s high- 
class manner, and tested to a pressure of 2001b. per square inch 
in the presence of an inspector of the Manchester Steam Users’ 
Association, from whom they have received excellent reports. 

_During the meeting of the International Congress on Inland 
Navigation, in Manchester last week, experimental trials were 
made by the Manchester Ship Canal Company with a barge fitted 
with one of Priestman’s patent double cylinder 10-horse vertical 
oil engines, with a view of introducing petroleum engines 
for the propulsion of canal craft. ‘The trial trips of the barge 
were made on the Bridgewater Canal, and a speed of five miles 
per hour was attained with an unloaded barge, and a s 
of three and a-half miles per hour with a loaded barge, with 
4 consumption of oil at the rate of ten pints per hour. The dimen- 
sions of the boat to which the Priestman petroleum engine had 
been applied were: 69ft. long, 14ft. 3in. beam, with a light draught 
of 2ft., a loaded draught of 4ft., and a carrying capacity of fifty 

ns. The engines and fittings are exceedingly compact, taking 
up very little space, and reducing very slightly the available 
cargo room, whilst their total weight complete does not exceed 
2 tons 15 ewt. What speed might be obtained on more ample 
water has yet to be ascertained, but the results so far have been 
deemed so encouraging that the Ship Canal Company are fitting 
“Up two barges with these engines, and the craft are intended as 
daily packets between Liverpool and Warrington. 

Pe the coal trade there is a continued steady demand for all 
) scriptions of fuel, except, perhaps, the lower qualities of slack; 
but the h daw Be ’ e . ? 
seairiot = ays me the past week have necessarily tended _to 

f trict the output, and there is at present scarcely an opportunity 
of judging as to the effect of the advance in prices, So far, the 
we movement on the part of the leading Manchester firms 
ae only been followed very partially in other Lancashire districts ; 
th .& number of the West Lancashire coalowners have put = 

eir prices for round coal about 6d, per ton, At the pit mout! 


cash, 





best coals now average 11s, 6d. to 12s.; seconds, 10s. to 10s. 6d.; 
common round coals, 8s. 6d. to 9s.; burgy, 7s. 6d. to 8s.; best 
slack, 6s, 9d. to 7s. 3d.; and common sorts about 5s. 6d. to 6s. 

r ton. 

Pethe shipping trade has been fairly active, and slightly advanced 
prices are being obtained. Delivered at the High Level, Liverpool, 
or the Garston Docks, good ordinary qualities of steam coal are 
now fetching readily 10s. to 10s. 3d. per ton, and in some instances 
10s. 6d. is a firm quotation. 

Coke remains in but indifferent demand, and prices show no 
improvement whatever. 

Barrow.—A steady tone characterises the hematite pig iron 
trade, and a good trade has been done during the week alike in 
makers’ iron and hematite warrants. Stocks of the latter have 
fallen off again during the week to the extent of 3389 tons, making 
the decrease from the beginning of the year 120,279 tons. The 
stock still represents the somewhat formidable figure of 260,265 
tons. It is believed that these stocks will soon be largely reduced, 
as makers find the existence of such a great weight of metal in the 
hands of those who can at will influence the market for good or 
bad is a great source of danger and of loss to them. Prices during 
the week have been comparatively steady, having ranged from 
53s. 6d. to 54s. for parcels of mixed numbers of Bessemer iron, net, 
f.o.b., as well as for hematite warrants. Some makers are asking 
as high as 56s. per ton. The output is very steadily maintained. 
Forty-seven furnaces are producing iron, and thirty-one are stand- 
ing idle. Makers are not accumulating iron at their works. There 
is only comparatively small trade doing in forge and foundry iron. 

In the steel trade there is a very steady and a very brisk state of 
things. The orders offering are not very large, but there are 
undoubted indications that makers will continue to get as. much 
work as they can manage for some time tocome. It is expected 
that the rail mills will be briskly employed during the rest of the 

year and well into next spring on both a and foreign contracts. 
-rices are steady at £5 to £5 5s. per ton for heavy sections, £6 for 
light sections, and £7 to £7 10s. per ton for colliery rails. A better 
trade is offering in steel shipbuilding material, but prices are still 
firm at £6 15s. for plates, and £6 5s. for angles. Blooms, billets, 
hoops, wire, and tin-plate bars are still a good trade. 

Shipbuilders are busy on old contracts, and likely to remain so 
for the remainder of the year. New orders are expected both in 
the shipbuilding and engineering departments, 

The Naval Construction and Armaments Company launched the 
second of the three second-class cruisers they are building for her 
Majesty’s Government on Saturday. Lady Muncaster named 
the ship Nelampus. She is in every respect a duplicate of the 
Latona, which was launched in May. This company has won the 
distinction of having been able to launch two cruisers before any 
other builder has Jaunched one. 

Iron ore is a quiet trade, and short time is being worked at many 
of the mines. Emigration is pretty active among the miners to 
America, South Africa, and elsewhere. The local trade in ore is 
handicapped by the presence ef such a large tonnage of Spanish 
ore bought some time ago when supplies of native ore were scarce 
and when prices were high. 

The West Cumberland Iron and Steel Co. have stopped their 
plate mills, as they cannot be made to pay at present prices. It is 
intended, however, to modernise the plant, with the view of 
cheapening and facilitating the production. 

Mr. H. H. Strongitharm has given up the management of the 
Sandscale Mines, near Barrow. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE new Master-Cutler of the Worshipful Company of Cutlers of 
Hallamshire is Mr. Robert Colver, of the firm of Messrs. Jonas and 
Colver, Continental Steel Works, Attercliffe; Mr. Robert Belfitt— 
Messrs, George Butler and Co., Trinity Cutlery Works, Eyre-street 
—is Senior Weeden; and Mr. J. F. Atkinson—Messrs, Atkinson 
Brothers, cutlery manufacturers, Milton-street-—Junior Warden. 
The Cutlers’ Feast takes place on September 4th, the Master-Cutler 
being installed with the customary formalities in the morning of 
that day. At the ‘ Banquet of the North,” as it is called, a 
Cabinet Minister and Lord Wolseley are expected to be the chief 
guests. The retiring Master, Mr. 8. G. Richardson—Messrs. 
Southern and Richardson, cutlery manufacturers—has shown most 
exceptional ability during his year of office, and the hope is freely 
expressed that he may come forward and serve the public in some 
other important office. 

Pig iron is aeeeerens firm this week, and though quotations 
are not appreciably higher, stocks are held stiffly at current rates. 

ere is a deal of activity iz the production of war material. 
Messrs. Thomas Firth and Sons have recently booked a consider- 
able number of guns, of 6in. calibre downwards, for the British 
Government. Orders are about to be placed for 6in. armour- 
piercing shells. I do not hear of any new “lines” in armour-plates 
ing received to take the place of those which are now oie 
worked out; but there is still a good deal of work on hand, and the 
mills are kept fully employed. 

In railway material the demand formerly noted is fully main- 
tained, Prices remain unaltered. 

Owing to the unexpected advance of the rupee to ls. 7d., trade 
with India, for which the shipping season is about to re-open, is 
certain to improve, 

Telegraphic and postal communication with the Argentine 
Republic has again been resumed. While I write there is received 
the news that the President—Dr. Celman—has resigned. This 
step will clear the situation, and bring about a speedy revival of 
business with that rapidly developing region. A large quantity of 
cutlery and edge tools go to Buenos Ayres, and the railroad 
material of all sorts shipped to the Republic has been something 
enormous of late years. 

The ivory sales at Antwerp comprised 20 tons, of which about 
one-half was of the quality suitable for the Sheffield trades. Prices 
were about the same as at the London sales. 

The coal trade keeps brisk. Although householders have com- 
menced to stock very early this season, the prices of fuel have not 
generally been advanced, as was anticipated. Several dealers have 
been able to get 6d. per ton more money, and at one or two 
collieries values have gone up slightly. Generally, however, the 
quotations are about the same as last month. 

The dispute in the stove grate trade has now extended into 
Derbyshire, where Mr. W. E. Harvey, the representative of the 
miners, has spoken in support of the men who are agitating for 
better terms at Belper. basis of agreement will no doubt be 
arrived at, The centile submitted on behalf of the men are four 
in number :—(1) The men to have power to join the Union without 
let or hindrance; (2) at the same time there shall be no inter- 
ference with men who remain outside the union; (3) that all men 
shall be reinstated in their former positions; and (4) that the 
employers agree to give 10 per cent. advance on the Ist of 
September. The employers have already agreed to the first two 

ints, 
en companies are generally declaring their dividends, which 
are quite equal to those in former years. The Yorkshire Railway 
Wagon Company declare 5 per cent. per annum; the British 
Wagon Company, 9 per cent.; the North Central Wagon Company, 
6 per cent. In each case the balance sheets are favourable. 

A very old-established and high-class business is in course of 
re-construction—Messrs, Burys and Co., Regent Works, Penistone- 
road, The capital is about £100,000, in shares of £10 to £20. The 
company have paid a dividend of 8 per cent. per annum for some 
years, 

Messrs. Samuel Fox and Co., Stocksbridge Works, Deepcar, 
in their annual report just issued, show a net profit for the 
the year ending June 30th last of £41,786, which, added to the 
balance brought forward, gives a total of £44,462, It is proposed 





to declare a dividend at the rate of 15 per cent pér annum, towards 





which an interim dividend at the rate of 10 per cent. per annum 
= on March 1st last. This will absorb £36,000, leaving 
£8462 to be carried to the next year’s account. Sir James J. 


Allport, of Duffield, near Derby, has been elected on the directorate 
to fill the vacancy caused by the death of Mr. F. Bardwell. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was closed on Monday owing to 
the Bank Holiday, and on resuming on Tuesday the tone of busi- 
ness showed a marked improvement. Prices of warrants, which 
had been very steady, were last week advanced 4d. to 6d. a ton, 
and considerable purchases were made. The rise in prices is said 
to have alarmed the “bears,” who hastened to cover their over- 
sales, and thus imparted additional strength to the market. The 
very considerable reduction in the stocks at Middlesbrough in 
July has had a good effect on our market, as it appears to indicate 
a large home consumption in that district. 

The shipments of pig iron from Scottish ports in the past week 
have been much larger than usual, amounting to 11,851 tons, as 
compared with 8354 in the same week of last year. They embraced 
2465 tons dispatched to Russia, 1620 to Canada, 1400 to the United 
States, 1040 to Germany, 865 to Belgium, 310 to France, 290 to 
Australia, 200 to Holland, 166 to Spain and Portugal, and 239 to 
other countries, the quantity sent coastwise being 3256, against 
2836 tons. 

The current prices of makers’ pigs are as follow :—Calder, No. 1, 
63s.; No. 3, 54s.; Coltness, 62s, 6d. and 56s. 6d.; Langloan, 61s. 
and 56s. 6d.; Summerlee, 60s. and 56s.; Gartsherrie, 60s. and 
55s.; Clyde, 60s. and 54s.; Carnbroe, 48s. and 47s.; Monkland, 
47s. 6d. and 47s.; Govan, 47s. 6d. and 47s.; Glengarnock, at 
Ardrossan, 59s. 6d. and 52s, 6d.; Eglinton, 49s. and 48s, 6d.; 
Dalmellington, 52s, and 51s.; Shotts, at Leith, 62s. and 57s. 6d.; 
Carron, at Grangemouth, 65s. and 55s. 6d. 

Theiron and steel manufactured goodsshipped from Glasgowinthe 
past week. embraced locomotives to the value of £378; machinery, 
£24,454 ; sewing machines, £5300; steel goods, £23,079; and 
general iron manufactures, £69,557. 

There is an improved feeling in the malleab‘e iron trade, and 
makers almost without exception speak more hopefully of the 
condition of business. Since the termination of the trade 
holidays inquiries have been more numerous, and a fair 
proportion of these is resulting in orders. Makers are not 
now offering to any extent for unbranded iron, the prices paid 
for which by exporters being too low to admit of profitable 
working with the present high prices of crude iron and fuel. The 
orders being placed are for common and best bars, sheets, hoops, 
&c., and the prices of these are a shade firmer. Sheet makers are 
particularly well supplied with work, chiefly on foreign account, 
and the delivery of existing orders will extend over some two 
months. Common bars, lowest grade, are quoted at £5 15s., 
second grade, £6 5s. to £67s. 6d.; highest grade £6 10s., best bars 
being 10s. per ton higher ; nail rods, £7 ; sheets, £8 ; hoops, £7 ; 
all less 5 per cent. discount. 

Business in the steel trade has been interrupted at four of the 
principal works by a strike of smelters and mill men against a 
reduction of 10 per cent. in their wages. A settlement now 
appears to have been effected, under which the men will agree to 
a 5 per cent. reduction in the meantime, and boards of arbitration, 
consisting of representatives of employers and workmen, are being 
formed to arrange questions of this nature in the future, so as to 
obviate strikes. A good business seems to have been done in 
angles and in material for general constructive purposes, and the 
agents of English makers have been booking rather more than their 
usual share of the work. Prices of Siemens steel have been quoted 
as low as £5 12s, 6d. for angles ; but the principal Scotch makers 
do not quote below £5 17s. 6d., and ship plates, the inquiry for 
which is at present unsatisfactory, are at £6 5s. to £6 10s., less the 
usual 5 per cent. discount for delivery in the Glasgow district. 

General ironfounders state that business with them appears to 
be improving, and pipe makers are also more hopeful as to the 
future—the principal order in this latter department that has been 
engaging attention being one of 9000 tons of pipes for shipment to 
Brisbane. 

There has been increased activity in the export branch of the 
coal trade, brought about mainly by the expected strike in the 
Cardiff district. This has diverted quite a number of orders to the 
Clyde for shipment to Mediterranean ports; and as the inquiry 
from the Continent continues good, the trade has been quite firm, 
prices being fully maintained, and even in the cases of some classes 
of coals inc . 

In the course of July there were launched from Clyde ship yards 
fourteen new vessels with a tonnage of 15,850, compared with 
thirteen vessels and 17,394 tons in the same month of 1889; the 
output of the seven months consists of 152 vessels aggregating 
192,444 tons, against 111 vessels of 156,728 tons in the correspond- 
ing period of last year. With the exceptions of the years 1882, 
when 195,778 tons were launched, and 1883, when the amount in the 
seven months reached 224,817 tons, the production of the present 
year is so far the largest in the history of the trade. But the new 
orders coming to hand are quite inadequate to fill the places of the 
ships being completed, and it is estimated that tonnage on the 
stocks and under contract amounts to 178,000 tons, compared with 
260,000 at this time last year. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE unexpectedly favourable returns for July, issued on Tuesday 
last by the Cleveland Ironmasters’ Association, had an excellent 
effect upon the market held at Middlesbrough on that day. The 
price current of No. 3 g.m.b. for prompt delivery was 43s. 6d. 
per ton early in the day ; but before the market closed 43s, 9d. was 
quoted by both merchants and makers. A considerable amount of 
business was done at the lower figure, but for immediate require- 
ments only. For forward delivery the price last week was less by 
6d. per ton than it was for prompt delivery. Now, however, there 
is no difference. The tendency of the market is distinctly in an 
upward direction, and it is expected by many that 45s. per ton 
will be the minimum price so soon as the autumn export trade has 
fairly commenced. Forge quality has advanced 6d. per ton, 41s, 
being the present rate. 

The price of warrants was firm at 43s, 3d. per ton throughout 
last week, but scarcely any transactions took place. On Tuesday 
holders raised their quotations to 43s. 9d., buyers offering 1d. per 
ton less. 

The pig iron shipments from the port of Middlesbrough during 
last month were disappointing in the extreme. The total exports 
were 65,517 tons. Scotland and Germany were the best customers; 
the former taking 17,960, and the latter 17,911 tons. Holland took 
8362; Belgium, 5535; France, 5075; and Sweden, 3781 tons. 

The demand for finished iron, both for bridge and shipbuilding 
purposes, has slightly improved during the last few days. The 
prices quoted on ‘Tuesday were as follow:—Ship plates, £5 7s. 6d.; 
bridge plates, £5 12s, 6d.; and common bars, £5 12s. 6d. per ton, 
all free on trucks at makers’ works, less 24 per cent. discount. 

The finished steel trade has also improved a little. Steel rails 
are now quoted at £5, steel ship-plates at £6 7s. 6d., and steel 
angles at £6 per ton at makers’ works. 

he extraordinary success of the Consett Iron Company, as 
evidenced by the report just issued by the directors, is the subject 
of general comment. The gross profit earned was about 52 per 
cent. on the capital. Of this, however, only 33 per cent. would be 





divided, the rest being devoted to securing and improving the 
value of the company’s property in various ways, The report 
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refiects the greatest credit upon Mr. David Dale, the chairman, 
and Mr. W. Jenkins, the general manager. 

The statistical returns of the Cleveland Iron Masters’ Association 
for the month of July were issued on Tuesday morning by the 
secretary, Mr. Dennington. There was a general belief current 
that the aggregate stocks would not have decreased. This expec- 
tation, however; was not realised, for the total stocks of pig iron 
of all kinds on the 31st ult. were 246,999 tons, against 250,274 tons 
on June 30th, giving a decrease of 4125 tons. Connal’s stores 
contained 93,002 tons at the end of the month, against 93,809 tens 
at the beginning, being a decrease of 807 tons. The output for 
the month in pig iron of all kinds was 239,903 tons, against 232,480 
tons in June, or 7423 tons more. This increase was due to the 
extra day which July contains. The number of furnaces in blast 
at the end of the month was 103, and the number inoperative was 
~~ as compared with 102 blowing, and fifty-three out at the end 
of June. 

The quayside labourers on the North-East Coast are taking more 
and more interest in the strike of their fellow-labourers in Denmark, 
and are now actively assisting them. On Monday morning last 
they refused to touch the cargoes of the vessels from Denmark, 
which had arrived with cargoes at Newcastle quay. The Danes 
desire to be paid at the same rates as Englishmen, and the latter 
think that if this object is secured they will in future suffer less 
from the competition of foreigners. They therefore consider that 
the interests of their class in both nationalities is identical. On 
Monday morning a complete dead lock was produced in the case of 
six vessels requiring to be unloaded. The non-union sailors, how- 
ever, on board the ships, assisted by the officers, clerks, and in 
some cases, principals of the consignee firms, set to work with great 
spirit and in the course of the day succeeded in unloading all the 
vessels, The unionist labourers watched them closely, but did not 
interfere. 

The shipyard joiners in the Tyneside district are again on strike 
to the extent, it is said, of 700 to 800 men. It is not at all clear 
what their grievance is, but it is believed to be against an award in 
which Mr. Burt, M.P., acted as arbitrator. 

The annual meeting of the members of the North of England 
Institute of Mining and Mechanical Engineers was held at 
Newcastle on Saturday last, Mr. William Cochrane, President- 
elect, occupying the chair. A paper was read by Mr. John 
Marley, retiring president, on ‘‘The Rise and Progress of the 
Cleveland and South Durham Salt Industry,” with geological 
comments thereon by Professor G. A. Labour, the secretary. 
After this, Mr. M. W. Brown communicated some observations on 
experiments made by him with the Capell fan for ventilating 
mines. The result of the ballot for the election of officers was as 
follows, viz.:— President, Mr. W. Cochrane; vice - presidents, 
Messrs. T. J. Bewick, W. Lishman, George May, J. B. Simpson, 
W. Armstrong, sen., and James Willis; and various members of 
council.” A special vote of thanks was accorded to Mr. John 
Marley, the retiring president, for the close attention which he 
has devoted to the interests of the Institute during his two years 
of office. 

The freight market, and the shipping industry which depends 
so much upon it, are still ina dull condition, and with prospects 
which are by no means bright. The outward freights to the 
Mediterranean ports have never been in so depressed a condition as 
they are at present, and the shareholders of the steamships em- 
ployed in this trade are by no means happy. The freight toGenoa 
is now only 6s. per ton, that to Savana 6s. 14d., and that to 
Naples 6s, These rates are from 3s. to 4s. below what were obtain- 
able last year. Coasting rates and Baltic homeward rates have 
improved slightly. Black Sea rates are steady, but American 
grain rates still dull and unsatisfactory. 

As regards shipbuilding, although several fresh orders have been 
booked both on the Clyde and on the North-East Coast, they are 
not sufficient to fill up the berths rendered vacant by the launches 
which took place last month. 

Messrs. W. Cleland and Co., shipbuilders at Willington-on-Tyne, 
are reconstructing their company, and increasing their capital by 
£50,000 in new shares, and £25,000 in debentures. During the 
fifteen years which have elapsed since the company was formed, it 
has mainly confined its attention to the repairing of steamships, 
engines, and boilers, and has paid dividends averaging 8} per cent. 
per annum, besides accumulating a reserve fund of nearly £11,000 
and providing liberally for depreciation. One of its present objects 
is to construct a large graving dock, on the site of one of its slip- 
ways, in order to be able to accommodate either one of the largest 
vessels which can now enter the Tyne, or two vessels of smaller 
dimensions. The company will be in future known as Cleland’s 
Graving Dock and Slipway Co. 

Those connected with the coal trade of the North are expecting 
to reap some benefit by what is now known as the “‘ Welsh Rail- 
way Crisis.” According to the latest accounts from Swansea and 
Cardiff a great strike is imminent, and one which will paralyse the 
coal trade at those ports so long as it lasts. It is certain to lead 
to a sudden and brisk demand at the North-east coal ports, and a 
heavy increase in coal exports, together with a stiffening of prices, 
may be expected. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


RUPTURES between one section of employés or another has long 
been the order of the day in Wales, but though some have been 
important, the one into which the railway officials of the Taff, 
Bute, Rhymney, and Barry are plunging as I send off my despatch 
is the most momentous on Sesenll 

In respect of numbers it is nothing to the great strike of 1875, as 
then nearly all the ironworks and collieries were concerned, and 
fifty thousand men involved. But the strike of drivers, firemen, 
guards, and signalmen on the various lines is expected to paralyse 
the various industries. Collieries will be stopped, and coke ovens 
closed, and ironworks hampered. 

During the last few days numbers of vessels which had been 
coming into Cardiff for coal have been ordered off to the North of 
England. Only on Saturday last, two which had come in for 2000 
tons each were recalled, the owners hearing of the strike of dockers 
and railway men. The whole affair resolves itself into a deter- 
mined fight between railway directors and trades unionism. This 
was shown at one of the last efforts at mediation, when a meet- 
ing of directors and of a deputation of the men was arranged, but 
it fell through, as the directors would not countenance the presence 
of Mr. Harford, the secretary of the Amalgamated Society of 

tailway Servants. I cling to the belief that a settlement is likely. 

If not, the railways have had promises of support from Midland 
and other men. The friction has been great amongst the tippers 
and dockers, as well as amongst the railway men; and it is felt 
that unless a decided stand be made, there will never be any 
security for peaceful industry. If employers give way, as I think 
likely, there would certainly be a deliberation of directors and 
employers, and some broad principle laid down to prevent a 
recurrence. The claim for a full week’s pay continues to be the 
principal subject in dispute. This railway difficulty has been a 
great deterrent to trade this week; and coupled with ‘‘ Mabon’s 
day ” on Monday, has upset the orderly course of business. 

At the Exchange, Cardiff, prices have been very firm, but 
business carried on with difficulty, sellers and buyers holding aloof. 
Prices are stationary. Best steam, 14s. 6d. to 15s.; seconds, 13s. 
to 14s.; and small steam, 9s. 6d. to 10s. House coals remain 
firmer than they are at this season of the year as a rule, and prices 
still continue at 14s, 6d. for best, and seconds 12s, 6d. As to bulk 
of business, this has not shown much decrease, there having at the 
end of last week and up to Wednesday been a most determined 
effort at the various docks to clear out all steamers and shipping 
generally. Next week’s totals, if no arrangement takes place, will 

e small, compared with the usual] run. At all the ports there has 
been a good deal of coal export. Newport sent away over 22,000 





tons coastwise alone. This pressure has been in anticipation of a 
block. The Bute Dock authorities have laid in great stores of 
coal, &c., and are prepared, so it is currently reported, to close for 
three months rather than yield to unreasonable demands. A 
conference between Sir William Lewis and the tippers is to take 
lace. 

< This week a strike occurred at the Great Western Colliery, but 
fortunately was arranged after the men had been out a few days. 

The Associated Coalowners met at Cardiff on Saturday and 
announced, as the result of the last audit, that a further advance 
to the men of 3} would take place, making 9d, in the pound; or, 
collectively with last advances, 50 per cent. above the standard, 
This promises to be the last advance for some time to come. 

Trade generally, viewed apart from the railway cloud, is good 
throughout South Wales, and it isa great pity that this difficulty 
should occur. Cole maintains its price, and there have been large 
shipments to Port Pirie and Huelva this week, besides a good home 
trade. Patent fuel is in demand at 14s. 6d. Pitwood is firm at 
l6s. 9d. to 17s. Charterings for Bilbao, Decido, and Carthagena 
are numerous, and large cargoes are coming in. Prices firm. 

In the steel trade a good deal of interest has been aroused in the 
immediate district by the notification of the Cyfarthfa Limited 
Liability Company, with a capital of £600,000, in £10 shares. 
This, for the present at all events, wears the appearance of a 
family arrangement, the Messrs. Crawshay remaining in as 
directors. Probably in time it may assume a broader and more 
public character. The make of steel at Cyfarthfa is a large one, 
and during the time when the bar was at £7 10s. good results 
were shown. It must, however, be admitted that large results are 
necessary to pay a moderate dividend upon £250,000 to £300,000 
spent.on the reconstruction of the works, 

The average coal output of Cyfarthfa is 400,000 tons annually, 
and their new coal property at Pontypridd is turning out exceed- 
ingly well. 

The steel trade is fairly good, and would be better if workmen 
were more attentive. This is the excursion season. On Saturday 
last nearly all the Cyfarthfa employés were at Cardiff. 

Pig continues in good demand, and this week there has been 
considerable imports from Barrow, Glasgow, Duddar, Maryport, 
and Ulverstone. Iron and steel quotations remain, but are likely 
to advance. 

New steel works in connection with the Duffryn Tin-plate Works, 
Morriston, Edwards and Co., were started this week. The latest 
Siemens improvements have been introduced. 

The tin-plate trade generally is good, both in the Newport and 
Swansea districts. From the latter close upon 62,000 boxes were 
shipped last week, and 59,000 brought to stock. Shipments from 
this port for July were the highest knewn; and concurrently with 
a firmer tone in the American trade there is a decided briskness in 
the continental branch. Quotations are very firm, and an advance 
upon last week’s likely any hour. 

The Main Colliery Company, Neath Abbey, &c., declare a divi- 
dend of 7}. Prospects are very good, and a new pit is to be sunk 
forthwith. 

The Marychurch Steamship Company is announced ; £125,000 
in £10 shares. Mr. Marychurch was one of the early pioneers of 
the shi »ping trade, and, with Mr. Locket, has an important stake 
in the Welsh coal trade. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron business over here moves on in the same slow, cheerless 
way as before. As yet no apprehension is expressed, even few 
complaints are heard. On the contrary, there is a general anxiety 
to find means and ways to get over the present state of things and 
to prepare a turn for the better. The lifeless condition in the 
wrought iron branch has naturally reacted on the pig trade, 
causing further reduction of prices. For foundry pig M. 65, 
M. 70 to M. 80 has been asked ; for common forge M. 60 to M. 65. 
A slight animation has been felt in the malleable iron branch, sub- 
sequently no doubt to the reduction mentioned above. The steel 
trade is rather badly off for orders. Similar complaints are 
reported from the machine and boiler-making departments. 

No very animated business is doing on the Austro-Hungarian 
iron market, but still the tendency of the market may be termed a 
fairly good one. Business in pig iron continues dull. The tube 
mills also have been obliged to reduce their articles, There is 
rather an increasing demand perceptible in bars. Hoops and 
angles may be said to be in a satisfactory state, there being a fair 
inquiry coming forward. The same can be reported of sheets. 

In spite of the reduced prices for coal, the Belgian trade 
remains in much the same cheerless condition as reported of late. 
The steel-works are in satisfactory employment, speaking com- 
paratively. : 

The business done on the French iron market continues to be of 
a draggling sort. Prices have considerably decreased during the 
last month. Bars, for instance, are sold in the Haute-Marne at 
175f. mixed lots, while in the Departement Muerthe et Moselle as 
low as 165f. to 170f. has been offered. For sheets very few 
inquiries are coming forward. Wire is firm at 220f. The foundries 
have lately booked some small orders for tubes, &c. The following 
figures show French iron trade during the first two quarters, 
compared to the same period in the previous year:— 


Import. 


1890. 1889. 

Tons. Tons. 
Iron ores 761,111 641,403 
Pigiron.. .. 69,843 64,265 
Malleable iron .. .. .. 18,151 11,365 
Steel, manufactured goods 4,349 4,578 

Export. 

1890. 1889, 

Tons. Tons. 
Iron ore .. oe on ee 137,274 112,397 
OO ee 96,970 25,993 
Malleableiron .. .. .«. 36,499 25,434 
Steel, manufactured goods 20,538 13,837 


The export of rails has decreased from 13,292 t. to 10,916 t. As 
regards the French coal market, a feeling of uneasiness begins to 
appear in the Nord, demand having decreased, and German_com- 
petition being very keenly felt. Especially in the North and North- 
East, Rhenish-Westphalian coke is imported in large quantities, 
and has even succeeded in supplanting Belgian coke. In France, 
the production of coke was in 1889 790,000t. against 660,000 t. in 
1888. In 1886 it was only 510,000t., and it is generally believed 
that in this year it will rise to 850,000 t. 

The Rhenish-Westphalian iron market has not become more 
cheering since last week. Business is quiet, and the tendency, 
generally speaking, retracing, even though in some branches of the 
malleable iron trade a slight improvement may be noted. The state 
of the iron ore business has not altered since last week. There being 
only a limited output, stocks are, as yet, but slightly ry we 
Prices remain weak. Red iron ore is quoted M. 10°50 to M. 11; 
roasted ditto, M. 12 to 13°50. Luxemburg minette stands at 
M. 3°40 to 2°50 p.t. net at mines. The pig trade has undergone no 
change since last week. Demand is only very limited, and a 
general weakness in prices prevails. In the Siegerland some small 
furnaces have already been blown out, and it is proposed to further 
practice a policy of restricted output. The production of forge 
pig, for instance, is to be reduced 20 p.c. during the third quarter. 
Spiegeleisen, 10 to 12 p.c. grade, is noted M. 78; good forge 
quality, M. 72; No. 2, M. 70°50; No. 3, M. 55, Foundry pig is 
quoted at from M. 75 to M. 61.; basic, M. 55 and higher. Bessemer 
stands at M. 75. On the whole, the malleable iron market is 
still depressed, although here and there a slight symptom of 
improvement is perceptible. Bars are in slightly improved 
request, but still no signs of any material change for the better 
can be noted. Girders are a trifle less neglected, but here 
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also business might be more brisk. The hoop trade has hot 
changed since last week, although a slight improvement in demand 
cannot be denied. Plates and sheets are in limited request, The 
West German Sheet Convention and the Convention of the Silesian 
Sheet Mills have been joined into a German Sheet Convention: 
their chief place of sale to be Berlin, and their united transactions 
to begin on the Ist of August. 

Foundries, machine, and wagon factories are for the greater part 
sufficiently employed. At a recent tendering the lowest offeriy 
for rails was M. 148, others going as far as M. 151 p.t. For or. 
ae BT the lowest offer was M. 135, others ranging between M, 1:8 
to M. 148 p.t. 

The latest list prices p.t. at works are as follow :—Goog 
merchant bars, M. 165 to M. 170; angles, M. 175; girders, M. 159: 
hoops, M. 175 to M. 180; bars in basic and Bessemer, M. 165 to 
M. 175; billets ditto, M. 115; boiler plates, M. 240; tank ditto 
M. 200; plates in basic and Bessemer, M. 205; tank, M. 189: 
sheets, M. 190 to M. 200. Iron wire rods, common quality, M.150! 
drawn wire, in iron or steel, M. 160; wire nails, M. 170 to M. 175: 
steel rails, M. 146 to M. 151; steel sleepers, M. 140 to M. 150: 
complete sets of wheels and axles, M. 320 to M. 340; axles, M. 24) 
to M. 250; steel tires, M. 230 to M. 250; light section rails, M, 195 
to M. 140. 

Those gentlemen who had been officially sent to England by the 
German Government to collect information regarding the condition 
of English labourers, have expressed themselves highly satistied 
with the — they have received, In the Durham district 
they have had the advantage to be conducted by Mr. D. Dale, the 
delegate of the Berlin Labourers’ Conference. 

Several Solingen arms factories have been set to work by the 
new Brazilian Government for new patterns of military side arms, 
Until now, the hilt of the swords had been ornamented by the 
initials of Dom Pedro II. But now the change in Government 
leads to a change in swords, 








LAUNCHES AND TRIAL TRIPS. 





On the 31st ult., Messrs. Raylton, Dixon, and Co., launched a 
steel screw steamer, named the Rockabill, which is the fourth 
vessel launched by her builders this month. She is a steel raised 
quarter-decked vessel, having a continuous bridge deck forming a 
partial awning deck, web frames, cellular bottom, &c. Chief 
dimensions :— Length overall, 307ft.; breadth, 40ft.; depth 
tnoulded, 21ft. 4in.; with a deadweight capacity of 3600 tons. 
Her engines will be fitted by Messrs. Blair and Co., Limited, 
Stockton, with cylinders 22in., 36in., 59in., by 39in. 

On the 30th ult. Messrs. Sir Raylton Dixon and Co., Middles 
brough, launched a steel screw steamer, to the order of the Bristol 
Steam Navigation Company, of Bristol, and named the Hero, 
This vessel is built with raised quarterdeck, having accommodation 
under bridge for captain, officers, and engineers. Her leading 
dimensions are:—Length over all, 208ft. 9in.; breadth, 30ft.; 
depth moulded, 14ft. 3in., with a dead weight capacity of 950 tons, 
Her machinery will be fitted by Messrs. Blair and Co., of Stocktun, 
on the triple expansion principle, and having cylinders 16}in., 27in. 
and 44in. by 30in, stroke. 

On the 31st ult. Messrs. Fleming and Ferguson, shipbuilders and 
engineers, Paisley, launched the Imogen, a finely-modelled 
steel steam yacht, 184ft. by 24ft. by 15}ft., of 410 tons yacht 
measurement. This vessel has been built to the order of Mr. F.R. 
Wood, and is fitted up in a luxurious aud handsome manner, with 
all the latest improvements—including the electric light. Ha 
accommodation consists of dining-room, smoking-room, drawing 
room, state-room, and music-room, all furnished and upholstered 
in first-class style. Her engines are to be of the builders’ patent 
quadruple-expansion type, to indicate 1000-horse power, which itis 
expected will drive her 13 knots. 

Messrs. Fleming and Ferguson, shipbuilders and engineers, 
Paisley, launched on the 2nd inst., on the river Mersey, a powerful 
steam dredger, capable of lifting 400 tons per hour from a depth of 
26ft. This dredger has been built to the order of the late Mr. 
T. A. Walker, contractor for the Manchester Ship Canal, and is 
intended, in the first place, for deepening the Mersey at Warbur- 
ton, where the canal takes for some distance the present course of 
the Mersey. As at present there is no means of floating her to 
where she is required to work, the builders shipped this dredgerin 
pieces, and erected her on the Latchford section of the canal, where 
she was launched into the Mersey, and from this point she will cut 
her way into the canal proper and be there used for dredging out 
the same. 


On the 2nd inst. Messrs Ropner and Son, Stockton, launched a 
steel screw steamer named the Tynehead, built to the order of Mr. 
C. Furness, of West Hartlepool and Newcastle-on-Tyne. Her 
dimensions are as follows, viz.: Length over all, 2S2ft. 6in.; 
breadth, 38ft. 10in.; depth moulded, 21ft. llin. She has been 
built to the highest class at Lloyd's, and is designed to carry 
3300 tons deadweight; she has a short poop, in which will be fitted 
a handsome saloon, with accommodation for captain and officers, 
raised quarter deck, long bridge extending to foremast, short well 
and topgallant forecastle, cellular bottom for water ballast, four 
steam winches, and steam steering gear; being built on the web 
frame principle, her holds will give large stowage for cargo, and her 
outfit includes all the latest appliances for rapid loading and dis- 
charging. She will be fit with triple-expansion engines by 
Messrs. Blair and Co. of 900 indicated horse-power, and two large 
steel boilers working at 160 1b. 


The steel tank screw steamer Geestemiinde, lately launched 
from the Walker shipyard of Sir W. G. Armstrong, Mitchell and 
Co., was just recently taken to sea for trial. The Geestemiinde 
has been built to the order of the Deutsch-Amerikanische Petroleum 
Gesellschaft, of Bremen, in accordance with the Bureau Veritas 
requirements for their highest classification, and is on Swans 

tent system for the carriage of petroleum in bulk. The vessel 

as a deadweight capacity of about 4100 tons, which she carries on 
a moderate draught of water. Her machinery is of the triple 
expansion type, fitted with assisted draught on the closed ashpit 
system, and has been manufactured by the Wallsend Slipway and 
Engineering Company. Powerful Worthington pumps, connected 
to a very complete piping installation, have been fitted for dealing 
with the cargo; and the vessel is lighted throughout with electricity. 
After adjusting compasses, a series of runs over the measured mile 
off Hartley were made, when a mean speed of 10) knots was, we 
are informed, attained, the machinery working without the 
slightest hitch. 


The new hopper dredger Manchester, recently launched from 
the yard of Messrs. William Simons and Co., Renfrew, had her 
dredging and steaming trials on the Clyde on Saturday last, and 
with results in every way satisfactory alike to the owners and 
builders, everything working without a hitch, and with perfect 
smoothness. The Manchester has a capacity in its own hopper for 
900 tons of dredgings, and when tried off Greenock dredging clay 
she loaded at the rate of 1000 tons per hour; afterwards she pro- 
ceeded to Wemyss Bay, where the measured mile was run at the 
rate of nine knots per hour. The trials were witnessed by ue 
R. 8. Platt, one of the directors of the Manchester Ship ana 
Company; Mr. James Deas, C.E., Clyde Navigation ; Mr. agen 
Crawford, harbour engineer, Greenock ; Messrs. Edwards an¢ 
Robson, Lloyd’s surveyors, and Mr. Robert Anderson, Renfrew ; 
also by Messrs. J. P. de Winton and E, G. Carey, A.M. Inst. ( -E, 
acting on behalf of the Manchester Ship Canal Company, for whom 
the dredger has been built, under the direction of the company ¥ 
engineer, Mr. E. Leader Williams, M. Inst. C.E. In a few days 
the Manchester will leave the Clyde for the Mersey, to commence 
work at entrance to the new canal, 
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NEW COMPANIES. 


Tae following companies have just been regis- 
tered :— nas ‘ 
jtish Gus Lighting Improvement Company, 
— Lamited. 
his company was registered on the 28th ult., 
a a porar2 of £160,000, divided into 6000 pre- 
ference shares of £5 each, and 130,000 ordinary 
shares of £1 each, to manufacture and purify 
vas, and for such purposes to take over certain 
z tents of Mr. Hiram 8. Maxim for enriching, 
economising, and making gas. The subscribers 
are:— 
3. King, 65, Cornhill, banker .. .. .. 1 
% ; Tete, Montagu Mansions, accountant .. 1 
F. W. Clark, C.E., South Norwood Park =... .. 1 
rt C. Trotman, 12, Mayer-street, W., private 
secretary er 
J. VY. Miller, 39, 
acc ar ee eet 
yo 69, ee ee ee 1 
§, G. Chandler, Derby-road, Woodford .. .. .. 1 
The number of directors is not to be less than 
three, nor more than seven; the first are John 
Roustead, H, Wollaston Blake, Malcolm Guthrie, 
H, L. Hammack, and H. 8. King; remuneration, 
£300 per annum to the chairman, and £200 to 
each other director. Solicitors, Messrs, Paine, 
Son, and Pollock, 14, St. Helen’s-place. 


Shares. 


Stockade-road, ‘Clapham, 





Colombo Ivonworks, Limited, 


This company was registered on the 23rd ult., 
with a capital of £150,000, in £50 shares, to 
acquire the business now carried on by William 
Walker, 14, Victoria-crescent, Dowanhill, Glas- 
gow; Edmund Walker, Colombo, Ceylon; Walter 
Lamont, Colombo, Ceylon; and William James 
Walker, 90, Amhurst Park, Stamford Hill, all 
engineers and merchants, trading under the firm 
of John Walker and Co., engineers and mer- 
chants, in Colombo and Kandy, Ceylon, The 
first subscribers are:— 


*William Walker, 14, Victoria-crescent, Dowan- 


hill, Glasgow, merchant... .. .. .. 1 
*£. Walker, Colombo, Ceylon, merchant .. .. i 
*W. Lamont, 6, Buchanan-street, Glasgow, 

ee RP eT Ee er ere ree 
w. J. Walker, 72, Bishopsgate-street, E.C., mer- ‘ 

chant . 


«J, Walker, 72, Bishopsgate-street, E.C., mer- 

ORT. ara ae 1 
Frank Walker, 72, Bishopsgate-street, E.C., mer- 
OS PR arr arr eae ae 
A. Paterson, 72, Bishopsgate-street, E.C., mer- 
chant oe ee 0% 06 @e 06 ‘ 


1 


1 


There are not to be less than three ncr more 
than eight directors; qualification, £2 in 
shares or stock; the first are the first five signa- 
tories to the memorandum of association and 
David Pace, of Colombo; remuneration, £300 
per annum. ‘The purchase consideration is 
£46,800 in fuHy-paid shares, and £36,200 in cash 
or debentures. For the goodwill the considera- 
tion is £17,000 in fully-paid shares, in addition. 
Solicitors, Messrs. Wilson, Bristows, and Carp- 
mael, 1, Copthall-buildings, 





Craushay Brothers, Cyfarthfa, Limited. 
This company was registered on the 30th ult., 
with a capital of £600,000, in £10 shares, to 
acquire the business of Crawshay Brothers, of the 
Cyfarthfa Works and Collieries, and to trade as 





ironmasters, colliery owners, and engineers. 
The subscribers are :— 

Shares. 
*W. T. Crawshay, Reading, ironmaster. . ° 1 
*R. T. Crawshay, Bachelors’ Club, irc 1 
*R, F. Crawshay, Abergavenny, ironmaster 1 


W. Evans, Merthyr Tydvil, manager of iron and 
es iene 25. beY sk es we a 
J. Rogers, Merthyr Tydvil, accountant.. 
J. Harper, Merthyr Tydvil, accountant.. .. 
G. C. Bowden, Merthyr Tydvil, accountant. . 
The number of directors is not to be less than 
three, nor more than six, the first being the sub- 
scribers denoted by an asterisk, each of whom 
will be entitled to hold office while continuing 
£50,000 each in ordinary shares or stock. Each 
of the permanent directors will be entitled to 
£1000 per annum salary. Solicitors, Messrs, 
Lawrence, Graham, and Long, 6, New-square, 
Lincoln’s-inn. 


tt et 





Freshwater and Yarmouth Water Company, 
q Limited. 

This company was registered on the 24th ult., 
with a capital of £7000, in 680 ordinary shares 
of £10 and twenty founders’ shares of £10 
each, to carry on the business of a water 
company within the towns and parishes of Fresh- 
water, Yarmouth, Thorley, and Shalfleet, Isle of 
Wight, in accordance with the powers and pro- 
visions of the Freshwater and Yarmouth Water 
Order, 1887. The subscribers are:— 


v Shares. 
*F. T. Mew, Newport, Isle of Wight .. .. .. 1 
J. Blake, Yarmouth, Isle of Wight, merchant .. 1 
J. Meader, jun., West Cowes, Isle of Wight, 

anor .. Tee ee ee ee eee 
R. B. Perren, Newport, Isle of Wight, architect. . 
*A. H. Eastcourt, Newport, Isle of Wight .. .. 
J.B, Tucker, Freshwater, Isle of Wight, yeoman 
Mrs, A. Pittis, Newport, Isle of i ores 


The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk ; qualification, five 
shares, Registered office, 35, Lingley-street, 
Newport, Isle of Wight, 


5 
1 
5 
5 





Wm. Bayliss, Limited, 


This company was registered on the 265th ult., 
With a capital of £35,000, in £10 shares, to acquire 
the business of Wm. Bayliss, Islington Tube 

orks, Sheepcote-street, Birmingham, tube 
manufacturer, The first subscribers are:— 

W : Shares. 
: Bayliss, Islington Works, Sheepcote-street, 
NR tee ce Ge as aa 5 

T. Ellis, Islington Tube Works, Sheepcote-street, 
DL Se aa 

H. Bayliss, Islington Tube Works, Sheepcote- 
Street, Birmingham... .. .. .. .. -. ss 

. M. Coleman, 77, Colmore-row, Birmingham .. 

W. Goleman, 77, Colmore-row, Birmingham. . 

G's ufield, 16, Temple-strect, Birmingham 
Smith, 16, Temple-street, Birmingham .. 

wt are not to be more than three directors ; 
€ first shall be appointed by the subscribers ; 


at tt 


qualification, twenty shares; remuneration— 
managing director, £500; other directors to be 
determined in general meeting. Registered 
office, 16, Temple-street, Birmingham. 





Mulholland, Maugham, and Company, Limited. 


‘This company was registered on the 29th’ ult., 
with a capital of £5000, in £10 shares, to take 
over the engineering ousiness carried on by the 
above-named firm at Ferry Hill, Durham, The 
subscribers are :— 

Shares. 
R. M. L. Mulholland, West Cornforth, engineer. . 

P. Mulholland, West Cornforth, student .. .. 
B. Maugham, West Cornforth, engineer 

T. Ilseton, West Cornforth, foreman 

J. %. Sanders, West Cornforth .. .. 

J. Parker, East Howle, butcher ;: 

J. W. Mulholland, Hatton, Warwick a 


The subscribers are to appoint the first directors; 
qualification, £500 in shares or stock. The com- 
pany in general meeting will determine remune- 
ration. Solicitors, Messrs, Fawcett and Faber, 
Stockton-on-Tees. 


pat et ft at tee be 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 

When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

28th July, 1890. 

11,751. State Pencit, &c., SHARPENER, W. Floor and 
R. Bolt, Bath. 

11,752. Ventitators for Sewers, &c., W. Welch, 
Portsmouth, 

11,753. Press and Puncutinc Macuing, G. H. Lanigan, 
Canada. 

11,754. WaTeRPROor CarDBoaRD, W. Thomson and J. 
Richards, Manchester. 

11,755. Gas or Vapour Enotnes, J. Richardson and W. 
Norris, Birmingham. 

11,756. Hats, A. Marsden, Stockton-on-Tees. 

11,757. DistitLation of Minera O11s, J. Laing, Edin- 
burgh. 7 

11,758. JEWELLERY GuaRp, E. W. Kent and E. T. 
Whitelow, Manchester. 

11,759. Luacace Carriers for VeLocipepes, J. Atkin- 
son, London. 

11,760. Compinep Coat and Waistcoat, G. C. Ander- 
son, London. 

11,761. Crackine Nuts, H. I. Forster, London. 

11,762. Heatine, &c., by Gas, E. P. Greenwood, Man- 
chester. 

11,763. Fastener for Doors, &c., F. D. W. Valentine, 
Birmingham. 

11,764, INDIA-RUBBER Pires, C. Macintosh and Co. and 
J. Dempsey, Manchester. 

11,765. MetHop of Dyeinc Woot, &c., A. Goldthorp, 
Wakefield. 

11,766, Constructinc Sprinc Catcu Hook, J. Reed, 
London. 

11,767. ArtiriciAL Leo and Foot, G. Norris, Wright- 
ington. 

11,768. Metacuic Suuttie for Weavine, B. and D. 
Hirst, Morley. 

— Domestic Fire Rances, &c., E. Marsh, Brad- 

ord. 


** 
* 


11,770. EMBRorDERY Macuines, R. Weiss, Nottingham. 

11,771. Cueck or Door Sprine, W. C. Morison, Great 
Yarmouth. 

11,772. Tonacco Pires, F. M. Chapman, Stamford. 

11,773. ANimaL Trap, M. 8. Miller and J. Kelland, 
London. 

11,774. Spoor Winpinc Macuiyes, J. B. and E. 
Whiteley, Huddersfield. 

11,775. Hank Dryinc Macninery, J. B. and E. 
Whiteley, Huddersfield. 

11,776. CLotues Peas, R. F. Brittain, Stockton-on-Tees. 

11,777. CompineD Papiock and Hasp, N. Vincent, 
Guildford. 

11,778. Puorometers, L. Nievsky, London. 

11,779. BorLer Feepinc Apparatus, G. G. Picking and 
W. Hopkins, London. 

11,780. Or Paint in Sueets, J. A. Maynard, London. 

11,781. Hooks used in Dress-makinG, E. Loudonsack, 
Lendon. 

11,782. Kitchen Ranogs, T. and J. Mann, London. 

11,783. Errectinc AuDIBLE SIGNALLING, R. C. Neigh- 
bour, London. 
gemma INTENSE Liout, J. W. C. C. Schirm, 
on, 

85. Suirts, &c., F. C. Stiles, London. 
,786. CLEARING AWAY WATER ACCUMULATIONS, J. 
Haben, London. 

11,787. Dravent Preventer, T. Murgatroyd, Man- 
chester. 

11,788. Evecrric Arc Lamps, 8. P. Parmly, London. 

11,729. DistrisutTinG Power for PROPELLING VEHICLES, 
E. A. Sperry, London. 

11,790. Tin and other Meta, Ware, M. W. Ponder, 
London. 

11,791. VenicLe Wuee s, R. E. Phillips.—(4. H. Over- 











man, United States.) 
11,792. Tosacco Pires, J. X. E. Leduc, London. 
11,793. ATracuMenTs for Hats, &c., A. J. Wake, 


London. 
11,794. Lastina Macuines, H. H. Lake.—(The Univer: 
- Lasting Machine Company (Incorporated), United 
tates. 
11,795. Rottrsc Wires or Tuses, R. Mannesmann, 
naon, 
11,796, CompounD Pates or Stas of Cement, &c., E. 
Dupont, London. 
11,797. ENABLING PHOTOGRAPHIC NEGATIVES to be 
DEVELOPED in Fuit Daytiout, A. Génel, London. 
11,798. Low-pREssuRE WATER Meters, W. C. Parkin- 
son, London. 

11,799. Automatic SALE Macnines, G. and A. E. Law- 
rence, London. 

11,800. ArTiFIcIAL Manure, H. Moon, London. 

11,801. FLextpte Pipe Courtine, E. F. Roberts, 
London. 

11,802, PHENYLDIMETHYLPYRAZOLINE, L. Scholvien 
and L. F, Riedel, London, 

11,803. Lamps or LANTERNS, 8. Falk, London. 

11,804. Burtpinc up Cnoprine Biocks for BuTcHERs, 
&e., L. Walters, London. 

11,805. Steam Generators, 8. C. Haretu, London. 

11,806. APPARATUS for SHow1nG Goons, W. H. Gulliford, 
London. 

11,807. MercurIAL Pumps, W. P. Thompson.—(A. Raps, 
Germany.) 

11,808. AtracninG Taps to Borters, J. N. Greenall, 
London. 

11,809. Toy Hoops, J. A. Attrell, London. 

11,810. TUBULAR SUBMARINE Structures, H. H. Lake. 
—(La Compagnie des Btablissements Eiffel, France.) 


29th July, 1890. 

11,811. ArracHinc MeTaLuic Piates to Rops, H. H. 
Tye, Birmingham. 

11,812. Comprnep Coops and Freepers, T. D. Green, 
Birmingham. 

11,818. BLowers and Exsausters, W. A. Carlile, 
Birmingham. 

11,814. Foorracis, @. Brown, Manchester. 

ee Covers for Carts, &c., A. B. Kerry, 

ndon. 

11,816. ELrecrric Furnurure Powtsy Reviver, M. M. 
Stainer, Southampton. 

11,817. Evecrric Ligur Fixtures, F. H. Aldrich, 





London. 


11,818. Hats, J. 8. Fuge, London. 

11,819. Manuracrure of Carvep Sions, &c., A. Stott, 

ae 

11,820. Purirication of Semouina, &c., J. Higgin- 

bottom, Liverpool. 

11,821. OversHoEs, C. J. Bailey, London. 

11,822, Nai Brusnes, J. Hughes, Barnsley. 

11,823. Heatine, &c., FeED-waTeR for BoiLers, J. E. 

Carroll, London. 

11,824. Steam Enarnes, C. Brown, Naples. 

ee for Biastinc Rocks, T. Vernon, 

ndon. 

11,826, ComBrnaTION Natt and Screw, R. J. McNally, 
a 

11,827. Drivinc Gear for Bicycies, &c., F. Madgin, 

Newcastle-on-Tyne. 

11,828. MeTraLLic WHEELS for PeRAMBULATORS, A. Webb, 

Birmingham. 

11,829. INTERMITTENT Motion for Press Rams, C. H. 

and F. J. Dale, Leicester. 

11,830, PAPER Cups, F. 8. Pett, Dover. 

11,831. GLazinc Bars for Roor Wixpows, W. R. 

Lester, Glasgow. 


11,832. Rotter Buiinp Furniture, G. T. Bellew, 
Bristol. 
11,833. Coverrinc WaTeR-cLosets, &c., J. T. Bolding, 


naon, 

11,834. Serinc Governor for Gas Enoines, P. M. 

Schiersand, London. 

11,835. Copyine Letrers, B. 8. Pordés, London. 

11,836. TUBULAR PNeumatic Actions for OrGans, J. 

Wordsworth, London. 

11,837. Fittine the Tires of VELocIPpEDES with AIR 
UnperR Pressure, A. 8. Bowley, London. 

11,838. PLarrep Brain, G. Becker, London. 

11,889. Cokr Bricks, &c., W. L. Wise.—(Ottweiler Cha- 

motte and Thonwaarenfabriken, vormals L. Jocihum, 

Germany.) 

11,840. Lawn Tennis Markers, W.J. Bowling, London. 

11,841. ALLoyinc Metats by Vapour, F. Wicks, 
London. 

11,842. Deposition of Metais by ELectrovysis, G. L. 
Anders and J. R. Shearer, London. 

11,843. Bricks, C. Walton, London. 

11,844. Tires for BicycLe WHEELS, &c., W. H. Kewer, 
London. 

11,845. Power Brakes for Locomotives, H. Birkbeck. 
—(The Lawrence Railway Brake Company, United 
States.) 

11,846. HyprocarBon Lamps, T. and J. T. Woodward, 
London. 

11,847. Roap Scrapers, W. C. Abell, London. 

11,848. Strep Lappers, H. L. B. Toobe.—(0. Kinder- 

mann, Germany.) 

11,849. Buoyancy 

London. 

11,850. PLaninc Macuines, W. F. Smith, London. 

= Merats from Ores, C. Rabache, 

naon. 

11,852. ATTACHMENTS for Lawn Mowers, C. D. Powers, 
London. 

11,853. InstrUMENT for TopoGRAPHICAL SuRveEys, G. H. 
and D. W. Vennell, London. 

11,854. PeRFoRATING Paper, &c., Lamson Paragon 
Supply Company and J. B. Smith, London. 

11,855. CHeck or Sates Booxs, Lamson Paragon 
Supply Company and R. Clark, London. 

11,856. CARTRIDGE Poucues, C. G. Giimpel, London. 

11,857. IyrerLockinc Apparatus for Rai_ways, E. 
Tyer, London. 

11,858. MeasurinG SuHort INTERVALS of Time, W. E. 
Gibb, London. 

11,859. MakinG EnsiLaGeE, M. Tweedie, London. 

11,860. SreERING Gear, H. G. Nichols, Brentwood. 

11,861. Osraintnc Motive Power, J. R. Brough, 
London. 

11,862. ELecTRo- sTATIC MEASURING 
W. E. Ayrton and T. Mather, London. 

11,863. ELecrrre Swircues, W. W. Strode and C. G. 
Gill, London. 

11,864. Macazine Guns, H. A. Pitcher, R. Dewhurst, 
L. B. Pennock, and J. W. Allen, London. 

35. Bicycres, A. F. Beach, London. 

j. Eco Cups, C. F. Veit, London. 

37. ATTACHMENTS for INJECTORS, 


Apparatus, F. W. Brewster, 


INSTRUMENTS, 


C. Phillips, 


ndon. 
11,868. Furnace for Treatinc Copper, W. W. Keys, 


on. 

11,869. Knives for Meat-cuttinc Macuines, C. F. 
Leopold, London. 

11,870. Sprayer, G. F. Redfern.—(E. H. C. Oehlmann, 
Germany.) 

11,871. Utimisinc Expiosives for Morive Power, 
G. F. Redfern.—(A. 7. Christophe, France.) 

11,872. Apparatus for Cuttine Hair, &c., P. J. Blyth, 


ndon 

11,873. YARN-DyEInG Macuines, H. H. Lake.—(7he 
Leonard Weldon Dyeing Machine Company, United 
States.) 

11,874. Process for Maxine Butter, L. 

ndon. 

11,875. Diaries, &c., A. J. Wells, London. 

11,876. PERMANENT Way of Raitways, J. M. Price, 
London. 

11,877. Manuracture of Steet, H. H. Lake.—(la 
Société Vanzetti Sagramoso and Co., Limited.) 

11,878. Boots, J. J. Turner, London. 

11,879. Recertace for Soap, C. Sarg, London. 

11,880. Curtine Woop for Pait-Bortoms, H. H. Lake. 
J. W. Carver, J. 8. Bent, and H. F, Hawkes, United 
States.) 

11,881. Bicycies, &c., J. Toussaint, London. 

11,882. Device for Temporary Structures, F. Weldon, 
London. 

11,883. Distrrsution of Exectricity, T. Tomlinson, 


Guinniss, 


n. 

11,884. DiscHaRGING GRAIN from VesseLs, E. F. Duck- 
ham, London. 

11,885. ComBinepD Book and Inpex, R. R. Vernon, 
London. 

11,886. Matrresses, H. J. Webb, London. 

11,887. Can Openers, H. Alliger, London. 

—. Tuxses for Posta, Purposes, F. T. Austin, 

ndon. 

11,889. UmBreELas, J. Bergesen, London. 

11,890. Device for Esectine Distnrectinc SoLvutions, 
L. Chapman, London. 

11,891. Separatine Sweets of Carps, J. T. Clarke, 
London. 


80th July, 1890. 


11,892, CotLectine Box for Omnipus Fangs, H. P. 
Babbage, Cheltenham. 

11,893. Sasa Movements, A. and J. W. Fitton, Man- 
chester. 

11,894. Rar and other Traps, G. Baker, jun., Bir- 
mingham. 

11,895. Rorative Furnaces, L. Johnstone, Newcastle- 
on-Tyne. 

11,896. Loapinc Veuicies with Hay, A. H. Blunt, 
London. 

11,897. SHutrte for Looms for Weavinc, W. 8&8. 
Critchley, Bradford. 

11,898. FeEpwwc Boxes for Birps, A. C. Cockburn, 
London. 

11,899. Penci, SHARPENER, 8. Rose, Southsea. 

11,900. WasHInc Boar, R. G. E. Lempriere, Bristol. 

11,901. Carpinc Enoines, B. A. Dobson and W. I 
Bromiley, Manchester. 

11,902. Horse CoLLars and Sappies, J. A. Yeadon, 


3. 

11,908. Mourn Brr for ADMINISTERING MEDICINE, 
G. T. Cannon, Bicester. 

11,904. Woop Sprit Put.ey Boss, T. Sugden and J. H. 
Lynn, Bradford. 

11,905. ADVERTISING Meprum for BicyciEs, G. Adams, 
London. 

11,906. Securtnc the Spokes to the Huss of Ve.oct- 
PEDE WHEELS, W. Rademacher and R. Beesley, 
London. 

11,907. OpeRATING FoG Sicnats, G. Martin and J. 
Lockett, Birmingham. 





11,908. Dressinc Tastes, H, Sutton, Birmingham. 





11,909. PortasLe Matrress Frames, G. L. Scott, 

Manchester. 

11,910. O1 Lamps, W. Smith and F. Hoyer, Liverpool. 

11,911. Fixinc Cranks of VeLocirepes, F. G. Fleury, 
London. 

11,912. DrRawine Sinews from the Lecs of Turkeys, 
W. Bennett and H. Collison, London. 

11,913. VentILaTInG MacintosHEs, D. H. Shuttleworth- 
Brown, Wimbledon. 

11,914. RarLway S.Leeprers, T. Thomson, Liverpool. 

11,915. AppLyine, &c., Bann Friction, W. R. Comings, 
London. 

11,916. Evastic Tires for WHEELS of VELOCIPEDES, &c., 
H. Whiston, London. 

11,917. Fituine Cuarr, &c., into Bacs, R. Maynard, 
London. 

11,918. Licutinc, &c., Gas Lamps, C. Huelser.—(A. 
Silbermann, Germany.) 

11,919. Manuracrure of Leap Wire, J. and L. Legay, 
London. 

11,920. CLEANING Roaps, C. K. Gascoigne and W. 
Wright, London. 

11,921. Buckxgs, C. H. Jolly, London. 

nee. See Crusuinc, &c., APPARATUS, J. Callister, 

mdon. 

11,923. VeLocipepes, R. E. Phillips.—(P. H. Sercombe 
and F. H. Bolte, United States.) 

11,924, VEHICLE WHEELS, C. M. Linley and J. Biggs, 
London. 

11,925. Exastic Tires, C. M. Linley and J. Biggs, 
London. 

11,926. Rockinc Horses, J. R. Hamilton, London. 

11,927. KNos ATTACHMENTS, W. L. Morton, London. 

11,928. SrretcHinc the VERTEBRAL COLUMN, 
Edwards.—(C. Schmidt, Germany.) 

11,929. GoveRNING MaRINE Encines, R. W. Allen, 
London. 

11,930. Apparatus for Biackine Boots, A. F. Small, 
London. 

11,931. Syrinces, F. Fayod, London. 

11,932. Apparatus for VENTILATING, &c., F. Fayod, 
London. 

11,933. CABLE Tramways, G. 8S. Duncan, London. 

11,934. ELevatinc Liquips by CoMPRESsED AIR, P. 
Tarddé, London. 

11,935. Lirt and other Pumps, P. Tard4é, London. 

11,936. AuToMaTic WATER Lirt, P. Tardd, London. 

11,937. CARRYING ARTICLES of Daity Use, W. Hazlitt, 
London. 

11,938. PortaBLe Device for Storinc Liquip, W. 
Hazlitt, London. 

11,939. Pumps, J. Sutton, London. 

11,940. Preparinc Grass, &c., to Resist Sanp Biasv, 
J. Budd, London. 

11,941. Sprinc Batt SHoor Toy, R. T. Woodcock, 
London. 

11,942. Smacy Arms, A. C. Argles, London. 

11,948. APPLICATION of CARBOLIC ANHYDRIDE CQ. t) 
Enornes, M. F. Purcell and G. Prescott, London. 

11,944. Propecuine Suarps, 8. Bruno and O. Barbosio, 


E. 


11,945. FLeEx1BLe Fitms for PHoroGRAPHIC PURPOSES, 
B. J. Edwards, London. 

11,946. Sewinc Macurnes, H. H. Lake.—(W. R. Perce, 
United States.) 
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11,947. Game of Skit, L. Waterman, Bristol. 

11,948. BunpLxs of Firewoop, C. Twining and H. H. 
Sabbage, London. 

11,949. Surpinc SasH for Rartway CARRIAGE Doors, 
R. Brealey, London. 

11,950. Gas and other GLope Hotpers, C. Hamilton, 
Glasgow. 

11,951. Rexievinc Stream or other Siupe Vatves, G. 
Weston, Sheffield. 

11,952. Tractnc Patrerns, F. Bosshardt.—(M. Pal- 
mero, France.) 

11,953. ADVERTISING Mepiums, E. Rothholz, Man- 
chester. 

11,954. VeRaNDAH or other Hancinc Lamps, H. Trot- 
man, London. 

11,955. MetaL ScrEENING Macuines, A. H. Mitchell- 
Jones, Birmingham. 

11,956. Rerryinc Cotton Seep and other Farry Oats 
G. Tall, Hull. 

11,957. Ripinc Sappxes, J. McKenny, Dublin. 

11,958. MEASURING and SHapinc GARMENTS, M. Car- 
mody, Workington. 

11,959. PHotocrapuy, G. Davies, Stourbridge. 

11,960. Piates for Saips’ Butwarks, W. Rockliffe, 
Sunderland. 

11,961. MatcH-Box and Topacco Stopper, J. J. Cooke, 
Birmingham. 

11,962. Covers, &c., for Evectric Bexus, E. W. Lan- 
caster, Birmingham. 

11,963. Lockine Nuts, Joint Pins, &c., H. C. Carver, 
London. 

11,964. Latus for VENETIAN Buiinps, G. R. Stokes and 
Co., Hanley. 

11,965. Grinpinc Mitts, W. Whitaker, sen., and W. 
Whitaker, jun., Halifax. 

11,966. Borriine Liquips, J. H. and J. W. Galloway, 
London. 

11,967. ImpLEMENTS for Drawinc Naits, R. F. Drury. 
—(L. P. F. Waller and F. Kortick, United States.) 

11,968. Matrresses and Bepsteap Botroms, J. 
McDougall, Birmingham. 

11,969. Distance Inpicators for Cass, C. Conolly, 

mdon. 
11,970. Lapies’ Ripine Hasirs, D. Faust, London. 
11,971. Sprrroons for Rarrway Carriaces, C. E. Smith, 
ndon. 

11,972. Cummney Tops, T. Charnley, Halifax. 

11,973. Rance Finvina, T. Scully, Dublin. 

11,974. Exsipitine or DispLayinc Goons, J. Cadbury 
and F. W. Lambert, Birmingham. 
11,975. Bort Heapinc Macaines, E. Hollingworth.— 
(G. Webb, United States.) 
11,976. CHaM¥ERING Nuts, E. Hollingworth.—(G. 
Webb, United States.) 

11,977. Communicatinc Sounp to or from Puxono- 
Grapus, G. E. Gouraud, London. 

11,978. WATERPROOF GLAzING without Putty, H. 
Hilton, Dublin. : 

11,979. Propucrnc Acip SupHates, W. B. Giles, 
F. G. A. Roberts and A. Boake, Leyton. 

11,980. Winpow Brackets, T. Griffiths, Birmingham. 

11,981. Hay-r1ck Remover, D. A. Murdock, Belfast. 

11,982. Cigar Buncuinc Macutnes, J. Connell, London. 

11,983. Formine CLay Supstances into Cakes, E. W. 
Lancaster, Birmingham. ‘ 

11,984. Presses for Batine Corton, J. H. Carlisle, 
Manchester. 

11,985. Prepanine Gauze, &c., C. R. C. Tichborne and 
F. T. Heuston, Dublin. 

11,986. Application of PsorocrapHy to TEXTILE 
Fasrics, F. T. Knott, Greenwich. 

11,987. CanpLE Hover for PraNorortes, A Heck], 


ndon. 
11,988. Lockine Devices for Botts, &c., P. A. Isaacs, 
ndon. 
11,989. Ovens, H. E. F. Simon, Kildare. 
11,990. Srups for CLoTH1NG, &c., 8. Leighton, Liverpool. 
11,991. Securrnc SasHes of Wrinpows, J. Collins and 
W. Farnell, London. 
11,992. Fotpinc BepsTeaps and Cabinet, H. Mosey, 
mdon. 
11,993. CompresseED Arr, C. L. E. Melsom and A. F. G. 
Daniels, Walthamstow. 
11,994. Srrippina Leatuer for Wetrs, F. M. Gilmar, 
London. 
11,995. Sarery ATTACHMENT for Razors, F. Baurmann, 
ndon. 
11,996. Muzzues, A. J. Eli, London. 
11,997. MorivE Power Eneares for Cycies, J. Kirk- 
wood, London. 
11,998. Hay Racks for CatrLe Trucks, C. J. D. Adams, 
London. 
11,999. CHimney Cow1, ‘I’. A. Greene and J. Thomas, 
London. 
12,000. Oxipisinc, &c., VEGETABLE OiLs, F. Walton, 
London. 
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~— ApsustaBLe TurnTaBLE, J. H. Skinner, 
ondon. 
12,002. Guoves for Lapres, 8. L. Malin, London. 
12,003. Wueets, W. James, London. 
— Apparatus for Wasuine, &c., L. Ménetrel, 
ondon. 
i Saeanenem for Canp.esticks, F. B. Behr, 
maon. 
nena Packine for Pistons, &c., R. Fleck, 
ondon. 
‘en H. H. Leigh.—(B. Wesselmann, Ger- 
many. 
12,008. Gas Fires, T. W. Ballard, London. 
—_. Evecrric Inpicators and BE.xs, J. 8. Ross, 
ndon. 
eS Seeman, R. J. Lee and C. H. M. Lyte, 
szondon. 
12,011. Gate Hinces, G. Rohrbach, London. 
12,012. Gate Latcues, G. Rohrbach, London. 
ee, W. Sinclair and B. 8S. J. Mackay, 
mdon. 
—, Apparatus for PHotocraruy, T. B. Sloper, 
ndon. 
12,015. Lamp Wicks, F. H. Trevithick.—(J. G. and 
F. R. Trevithick, New Zealand.) 
12,016. Strrrinc Caarce in Gas Retorts, W. Foulis, 
Glasgow. & 
12,017. Rotary Enorves, &c., O. J. Ellis, London. 
12,018. Winpmitis, J. P. Bayly.—(W. Cunningham, 
United States.) 
-—— _ J. P. Bayly.—(F. Johnston, 
States. 
—_ a Vatve, J. P. Bayly.—(N. Conklin, 
Tnited States. 
12,021. Toy Cataputt, J. P. Bayly.—(M. Cummins, 
United States.) 
12,022. “aed Skate, J. P. Bayly.—(E. Dorr, United 
States. 
12,023. DentaL Evevator, J. P. Bayly.—(D. Siddall, 
United States.) 
2,024. WHEeEts, C. M. Linley and J. Biggs, London. 
2,025. VeLocrrepe Lamps, J. and H. Lucas, London. 
— UMBRELLAs, &c., J. Adamson and A. E. Tylee, 
ndon. 
5 a ee for Ratstnc Liquips, G. Leliévre, 
ndon. 
eee for Fastenrnc Corps, &c., M. Boyce, 
ondon. 
12,029. CLassiryinc and Distriputine Tickets, Xc., 
A. J. Boult.—(/. B. Fondu, Belgium.) 


United 


1 
1 
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12,030. Hinces for Doors, Boxes, &c., A. T. Collier, 
London. 

12,031. Cyctinc Macuines, A. C. Dickson, Laragh, 
near Castleblayney, Ireland. 

12,032. Burrons, T. W. Taylor, Lozells. 

12,033. BeLuows, J. E. W. Stansfield, London. 

12,034. Layinc and Twistinc Twines, &c., H. N. 
Harris, Bridport. 

12,035. Beeswax, T. Thorp, Whitfield. 

12,036. Patent or Compressep Fue, I. Lilley and 
G. H. Hopkins, Bristol. 

12,037. Deep We.t Pumps, J. Kilner and T. W. 
Matthews, Manchester. 

12,038. SecurinG INDIA-RUBBER to METAL HORSESHOES, 
T. Lewty, Manchester. 

12,039. Macuines for Comprise Corton, &c., B. A. 
Dobson.—(4. Bourcart, Germany.) 

— DEPHOSPHORISING IRON OnE, J. Pointon, Birk- 

ale. 

12,041. Keepinc Warm or WARMING Puates, &c., R. W. 
Boyd, London. 

12,042. MecuanicaL Stokers, J. W. Macfarlane, 
Glasgow. 

12,043. Mrxinc VeceTaBLe Fisres, K. T. Sutherland 
and G. Esdaile, Manchester. 

12,044. ArRiat Locomotive, E. J. Priest, London. 

12,045. TREATING Street or Inon, G. A. Jarvis, Shrop- 


shire. 
12,046. Inpia-RUBBER Toys, 8S. E. Statham, Man- 
chester. 
12,047. WasHinc Powber, C. Wimpress, Birmingham. 
12,048. SeLF-ciazinc Starcu, C. Wimpress, Bir- 


mingham. 
12,049. Fastenincs for Merat Hoops, V. Woodfield, 


Birming’ 

12,050. Raisinc and Transportinc Goops, T. A. 
Appleing, London. 

12,051. Bakers’ Ovens, W. Wilson, Liverpool. 

12,052. FirELicHTERs, J. Raines, jun., and G. Raines, 
London. 

12,053. Suspenpers for Cuanpeuiers, J. Hinks and 
J. Hinks and Son, Birmingham. 

12,054. Apparatus for Game called ‘‘Macic Poot,” 
A. Douglass, London. 

12,055. CoveRING of APERTURES, G. T. S. Sebright, 
Dunstable. 

12,056. CarTRipce Cases for Rirtes, W. E. Heath, 
London. 

12,057. ComBINED Camp BepsTEaD and ACCOUTREMENT 
Rack, G. E. Leach, Southampton. 

12,058. Mecnanicat Instruments for ANGLES, &c., 
J. W. Shepard, Southampton. 

12,059. AUTOMATIC FEED for Steam Borters, A. Mahew, 


‘ow. 

12,060. Governor for ScREW-PROPELLER ENGINES, 
D. J. Dunlop, Glasgow. 

12,061. NarLiess Suoes for Horses, C. J. Jutson and 
F. A. Poupard, London. 

12,062. Lawn Tennis Bat Press, R. C. Hammond, 
London. 

12,063. Propucine Letrerpress Piates, A. P. and R. 
Sanson, Glasgow. 

12,064. InsTRUMENT for DisHornunG CaTTLE, J. Hadden, 
Glasgow. 

12,065. TreEatinc Raw Fuesu, E. Eardley, J. G. Coch- 
rane, and E. Weild, Manchester. 

12,066. Exastic Tires for Cycies, &c., G. L. Morris, 
W. T. Wilson, N. H. Strickland, and A. L. Edwards, 
London. 

12,067. Marine Governor, T. R. Thomas, London. 

12,068. Braces, A. J. Boult.—(0. Geissler and E. Leh- 
mann, Germany.) 

12,069. Caps for Hotpinc the Frese Enps of the Riss 
of UmBRELLAS, J. 8. Calder, Manchester. 

12,070. Compasses and other Instruments, H. Gohrt, 
Liverpool. 

12,071. SHARPENING PenciLs, Crayons, &c., H. Baum- 
garten, Liverpool. 

12,072. Stoppers, Lips, &c., J. Bentley and W. Jones, 
Liverpool. 

12,073. Towacco Pires, H. Earl, Liverpool. 

12,074. Wreicuinc BaLance WHeets of Watcues, G. 
Cornioley and C. Mairet, London. 

12,075. CoIn-FREED DELIVERY MecuanisM, C. Lotinga, 
London. 

12,076. Saut-our Taps, C. E. Challis, London. 

12,077. SELr-pRoPeELLING Hopsy Horses, H. J. Allison. 
—(M. Bohlig, United States.) 

12,078. Fountarns, A. Barker and H. Wilson, London. 

12,079. Vatves for CuEemicaL Liquips, C. D. Martin, 
London. 

12,080. Rotter Skates, F. O. Clapcott, London. 

12,081. CoIn-FREED Measurinc Tap, J. Krayn, 
London. 

12,082. Sian, J. G. Tongue.—(Kodwell, Secord and 
Moore, Canada.) 

12,083. FurNnisHinc Boots with Woopen Pres, D. 
Mayer, London. 

12,084. Train Pipe Sup Covprines, J. Gresham, 
London. 

a 7 ~yeeel a New Miverat Wuirs, J. J. Lee, 

ondon. 

12,086. Traps for Drainace, J. Whitlock and F. 
Edwards, London. 

12,087. Hanp Presses for Stampine in Revier, J. A. 
Reid, London. 

12,088. Supportinc the Seats of Bicycies, J. A. 
Lamplugh, London. 

12,089. ReFLecror for Lamps, I. A. L. EB. C. Walker 
and I, E. F. Vallance, Canterbury. 











12,090. AuTomaTIC NUMBERING Macuines, W. W. Horn. 
—(W. E. Smith, Australia.) 

12,091. Vacuum Brake APPARATUS, 
London. 

12,002. Draw-orr Cock or Tar, A. M. Clark.—(#. 
Messing and the Firm of J. Emmerling, Germany.) 

12,093. DrawinG Boarps, E. H. Smith, London. 

12,004. Evecrric Fuse for Firing Guns, R. Morris, 
London. 

12,095. CRANK, Excenrric, or CaM Presses, F. W. 
Durham, London. 

12,096. RemovaBLe Boox Covers, F. J. Lowe and J. 
Martin, London. 

12,097. CenTRIFUGAL Macaings, J. Selwigand B. Lange, 
London. 

12,098. Hovsines or Fasrenines for Stark Rops, W. 
Norton, London. 

12,099. Prrman CONNECTIONS, 
Hopkins, United States.) ; 

12,100. Sares for Preservinc Foops, E. Guignet and 
Z. Letteron, London. 

12,101. Dritts for DisrripuTinc Manure, R. Hall, 
London. 

12,102. CLrnometers, W. B. Melick, London. 
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12,103. Soies for Boots, &c., G. Perks, Birmingham. 

12,104. Rattway Sionauine, A. D. Macdonald and J. 
Dodd, Liverpool. 

12,105. HorsesHoss, G. C. Wittey, Colchester. 

12,106. Porous Leap Piates, P. J. Davies, London. 

12,107. Screw Driver, W. N. Worssam, London. 

12,108. Corp Houpers, J. Rollason, London. 

12,109. ApverTIsING Device, L. 8. Reid, Newcastle- 
on-Tyne. 


J. Gresham, 


H. H. Lake.—(H. L. 


12,110. Pire Joints for Covrtines, J. T. Briddick, 
Newcastle-on-Tyne. i 
12,111. Construction of Enoines, J. Pollitt and 


J. Mangnall, Manchester. 

12,112. Borrte-cLeaninc Macutnery, T. Hill, Kings- 
ton-upon-Hull. 

12,113. Mecuanism for MaktinGc Packine for Borrtes, 
E. J. Stewart, London. 


12,114. Boots, F. C. Lynde, Manchester. 
12,115. Rotary Enarves, &c., R. Johnson, Bradford. 
12,116. Rowine Apparatus, J. Bradbury, Manchester. 


12,117. WHee s, T. Weir, Glasgow. 

12,118. Marcu Stanps, &c., B. Notley and E. 8. Hiam, 
Birmingham. 

12,119. Hotpinc Brusues of Dynamos, H. Holling- 
drake, Manchester. 

12,120. Driving Crank-sHarts, E. Prenveille and P. 
Stein, London. 

12,121. Pees for Viovins, &c., E. Edwards.—{J. Pren- 
zel, Germany.) 

12,122. Steam Jets, J. E. Mathewson, Sheffield. 

12,123. VarnisHes, G. Macaulay-Cruikshank.—(Z. 
Pietzcker, Germany.) 

12,124. Friction Coup.inc, A. Schroeder, Manchester. 

12,125. Water Tanks for WaATER-CLOsETS, R. Swales, 
London. 

12,126. ARRANGEMENT of CYLINDERS, P. M. Baxter, 
Falmouth. 

2,127. Screws, &c., M. and E. Woolley, London. 

2,128. Automatic Rocktne Corts, &c., H. J. F. Young 
and J. W. Rayner, Stainforth. 

12,129. Lamps, R. E. N. Mason, London. 

12,130. Brooyant GARMENT, F. W. Brewster, London. 

12,131. ReveRsIBLE Sitrpinc Door, J. A. Brand, 
Crouch End. 

12,132. Woopen Sieerers for Raitways, 8. H. Wilkes, 
Birmingham. 

2,133. Pusiic Venicies, E. Jackson, London. 

12,134. TREATMENT of Coat, F. V. Hadlow, Parkhurst. 

12,135. Concertrnas, T. Sharp, London. 

12,136. Grate, T. D. Harries, Aberystwith. 

12,137. PHorocrapHic Lens, G. Prescott and J. H. 
Stewart, Dublin. 

12,138. Pexcit Porst Protector, Xc., G. 

mdon. 
12,139. TREATMENT of Paper, &c., W. Rogers, London. 
12,140. Improvep Bott or Narr, P. A. Huet, London. 
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M. Mellor, 


12,141. MuttrepLte Writers, W. H. L. McCarthy, 
London. 
12,142. Lusricators, Count F de Pinto-Simonis, 
London. 


12,143. Removinc Water from Vacuum Brakes, J. B. 
Prosser and 8. Kenyon, London. 

12,144. Extension Feet, E. L. O'Connor, Liverpool. 

12,145. MANUFACTURE of Figures, &c., W. P. Thomp- 
son.—(Krutina and Mohle, Germann.) 

12,146. Looms for Weavinc, H. V. Pickstone, Man- 
chester. 


Easton, London. 

12,148. Toncue Support, J. J. Hayes and M. B. Travis, 
Londen. 

12,149. Cotour Ticket Printinc Macnaines, L. H. 
Hawes and A. Kimball, London. 

12,150. VENTILATED Boots and SHors, H. Falkener, 
London. 

12,151. RecuLatinc the Speep of an ALTERNATE 
CurrReNt Motor, Siemens Brothers and Co.— 
(Siemens and Halske, Germany.) 

12,152. Macutnes for Benpinc Pvates, H. Smith, sen., 
H. Smith, jun., and 0. Smith, Glasgow. 

12,153. Steam and Gas Generators, E. Foreman.— 
(L. EB. Fish and J. Barnett, United States.) 

12,154. Sprinc Matrress and Heap Rest, W. Mobley 
and F. North, London. 

12,155. Ercainc upon Guass, B. Z. Meth and H. 
Kreitner, London. 

12,156. Grinpinc MILLs, W. J. Fraser and T. C. Palmer, 
London. 

12,157. IMPROVEMENTs in Bicyc es, &c., H. F. Tiratray, 
London. 

12,158. Dust Bix 
London. 

12,159. PyroGrapuic InstTRUMENTS, C. T. and 8. W. 
Abbott, London. 

12,160. Rotary Hair Brusues, R. J. Crowley and D. 
Carlish, London. 

12,161. Propucinc Rotary Motion, R. C. Crowley and 
D. Carlish, London. 

12,162. PREVENTING RAciNG in MARINE EncinEs, W. J. 
Ewing, London. 

12,163. BuTTron-HOLE Sewinc Macuines, D. Hermann 
and L. Flatow, London. 

12,164. INSTANTANEOUS STEAM GENERATORS, L. Serpollet 
and La Société des Générateurs a Vaporisation 
Instantanée (Systeme Serpollet), London. 

5 7 eae SusPeNDED ARTICLES, L. Kasparck, 

ndaon. 

12,166. BREAD-MAKING Macuines, C. W. Meiter and T. 
Cree, London. 

12,167. ORNAMENTAL MovuLpinos, O. Griitzer, London. 

12,168. CuLTIVATING MusHROOMS, J. P. Bernal, London. 

12,169. Measurinc Exvecrricat Enercy, L. A. W. 
Desruelles and R. F. O. Chauvin, London. 

12,170. Musica, Boxes, H. H. Lake.—(La Société 
Alfred Junod and Co., Switzerland.) 


or Recerracie, P. Tinckham, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


425,656. Gun Carriace, J. B. A. Canet, France.— 
Filed July Tth, 1888. 

Claim.—In a gun mounting, the combination of a 
rocking arra or lever in which the gun is supported, a 
pivot or fulcrum about which the said lever turns with 
the gun in a vertical plane, and an adjusting device 
for moving the said pivot or fulcrum in an inclined 
path in the same vertical plane, for the purpose speci- 

ed. The combination of an under iage or turn- 
table, a rocking lever, a sliding nut to which the said 
lever is pivotted, a screw shaft carried in bearings in 
the said under carriage or turntable for adjusting the 
said nut, a hydraulic brake the cylinder of which is 
mounted upon trunnions in bearings in the under 
carriage or turntable, and the piston rod of which is 
coupled to the said rocking lever, and a recuperator 





carried by the brake cylinder and comprising a rod 
acted upon by springs and coupled to the said rocking 
lever, substantially as and for the purpose set forth. 
The combination of the base plate A, the under 
carriage or turntable B, supported thereon through 
the medium of rollers, the screw shaft D, carried in 
bearings on the under carriage or turntable, the nut E, 
fitted to the said screw shaft and arranged to slide 
upon the inclined surface B’, the rocking lever G, 
pivotted to the said nut, and the brake I and recu- 
perator J, supported by trunnions I’ upon the under 
carriage or turntable and having their rods I J? 
coupled to the said rocking lever, substantially as and 
for the purposes set forth. The combination of the 











base plate A, the under carriage or turntable B, sup- 
ported thereon through the medium of rollers, the 
screw shaft D, carried in bearings on the under 
carriage or turntable, the nut E, fitted to the said 
screw shaft and arranged to slide upon the inclined 
surface B’, the rocking lever G pivotted to said nut, 
the brake I and recuperator J, supported by trun- 
nions I’ upon the under carriage or turntable and 
having their rods I° J2 coupled to the said rocking 
lever, and the claw or clip L, pivotted at L’ to the 
under carriage or turntable and adapted to receive the 
lever L2, all substantially as and for the purposes set 
forth. 

425,657. ConTROLLING THE ACTION OF FLUID UNDER 
Pressure, J. B. G. A. Canet, Paris.—Filed July 
26th, 1888. 

Claim.—The combination, with a ram or piston 
arranged to be moved to and fre by fluid pressure, of 
valves for distributing and controlling the flow of the 
fluid, a lever for actuating the said valves, and a 
sliding rod or bar adapted to engage with the said 
ramor piston, and provided with a projection, collar, 
or head which, when the said ram or piston has 
traversed a predetermined portion of its stroke or 








movement in one direction, will act upon the said 
lever, and thus automatically operate the said valves 
to reverse the motion of the said ram or piston, for the 
purposes above specified. The combination, with a 
ram or piston, of a valve-box B, having inlet and out- 
let apertures ¢ d ¢, as described, loaded valves fg, pro- 
vided with the pistons i i’ open, respectively, to the 
supply and exhaust passages, the stirrup /’, connected 
with the said pistons, the actuating lever H, provided 
with the forked piece p, engaging with the said 
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stirrup, the telescopic rods C C’, the inner of which is 
adapted to engage with the ram and the outer of which 
is provided with a buffer or collar C3, a sleeve F, keyed 
to the telescopic rod C’, so that while free to slide 
thereon it must rotate therewith, and formed with 
longitudinal and heljcal grooves, and a sleeve G, con- 
nected with the said actuating lever and provided 
with studs working in the said longitudinal and heli- 
cal grooves in the said sleeve F, all substantially as 





—=: 
and for the purposes set forth. The combination 
with a ram or piston, of a valve box B, having inlet 
and outlet apertures cd e, as described, loaded valy 
fg, provided with the pistons i i’, open, respectively’ 
to the supply and exhaust passages, springs 9 9! ont 
ing upon the said valves, the stirrup /, connected ‘with 
the said pistons, the actuating lever H, provided with 
the forked piece p, engaging with the said stirrup, the 
telescopic rods C C’, the inner of which is ada ated - 
engage with the said ram and the outer of which ra 
provided with a buffer or collar C, a sleeve F, key, 
to the telescopic rod C’, so that while free to slide 
thereon it must rotate therewith, and formed with 
longitudinal and helical grooves, and a sleeve G con. 
nected with the said actuating lever and provided with 
studs working in the said longitudinal and helical 

yoves in the said sleeve F, all substantially as and 
‘or the purposes set forth. The combination, with a 
ram or piston, of the distributing and controlling 
valves Jy, the pistons ii’, the stirrup /, the forked 
piece p, the actuating lever H, the sleeve G, cop. 
nected with the said lever and provided with studs 
G’, the sleeve F, having the rectilinear and helicoida) 
grooves in which said studs slide, and the telescopic 
rods C C’, the part C’ of which is keyed in said sleeve 
F, so that it will rotate therewith, but can slide 
therein, and is adapted to engage with the head of the 
said ram or piston, all substantially as and for the pur. 
poses set forth. 


425,776, Packinc ror STuFFING - BOXES, W, § 
Getchell, San José, and R. E. French, Oakland, Cal, 
—Filed January 27th, 1890. ; 

Claim.—(1) In a packing for stufling-boxes, the 
stuffing-box, the gland, and the spring, in combina. 
tion with the ring-seats D and G, having conical inner 
surfaces, the contractible rings E F F’ E’, having 
conical,outer surfaces and fitted in the conical surfaces 








of the ring-seats, and the intervening dead-ring M 
between the contractible rings F and F’, substantially 
as described. (2) A packing for stufting-boxes, con- 
sisting of the opposing ring-seats D and G, having 
conical inner surfaces, and the spring and gland for 
setting them up, the internal groove yg, and the 
exterior groove g*, of ring-seat G, the snap-rings in 
said last-named groove, the contractible rings EF F’E, 
having conical outer surfaces and fitting in the ring 
seats, and the intervening dead-ring M, substantially 
as described. 
426,084, Macuine ror MAKING Bessemer ConvERTER 
Nozzies, C. W. Vaughn, Cuyahoga Falls, Ohio,.— 
Filed December 4th, 1889. 

Claim.—The combination, with the lifting cylinder 
and its piston-rod, of the yoke C, connecting-rods F F, 
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yoke G, bearing the mould J and hollow shaft H, the 
plunger K, shaft L, yoke M, rods N N, and brackets 
O O, all constructed and arranged substantially as 
shown, and for the purpose specified. 
426,122. MAcHINE FOR SHARPENING THE SiCKLES OF 
Harvest REAPERS AND Mowers, J. WW. Green, 
Columbus, Ind.—Fiied April 30th, 1888. 
Claim.—The combination, with the main standard, 
of the seat K, provided with rabbets’m and claws ¢ 





and a clamping lever L, which is mounted on the seat 
K, the adjoining surfaces of said lever and seat being 
bevelled, so that by movement of said lever the seat 
may be pressed downward to clamp the tool to be 
ground, substantially as herein set forth. 
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ELECTRICAL ENGINEERING AT THE EDIN. 
BURGH EXHIBITION. 


Tue room set apart for the French exhibits is lighted 
by the Société d’Appareillages et d’Eclairages Electriques 
with ten 8-ampére Cance arc lamps arranged in parallel. 
These are supplied with current off a set of sixty-three 
accumulator cells, installed by the Société du Travail des 
Metaux, the battery being charged by current from one 
of the Brush dynamos in the Machinery Hall, and con- 
nected up to give a potential of 70 volts. The character 
of the exhibits cannot be said to be representative of 
French electrical practice, this being due probably to the 
very thorough and profuse manner in which French 
companies and firms exhibited in Paris last year. At the 
same time there is a good deal in the French section that 
is worthy of study. Besides the two companies referred 
to above, who each have good exhibits, there are the very 
interesting exhibits of the Maison Clémanvon and the 
Maison Richard Fréres, of Paris. To electrical engineers 
the chief object of interest in Messrs. Richard Fréres’ 
fine collection of recording instruments is their ampére- 
hour recorder and engine-room ammeter, both of which 
were spoken of in great favour at Paris last year. 
Messrs. Clémancon show their ingenious apparatus for 
theatre lighting, and the opportunity is afforded of 
examining the newest forms of the Cance are lamp—one 
of the best burning lamps in France. On entering the 
room from the machinery hall, and, turning to the left, 
this is the first object that attracts the attention. It 
may be of interest here to point out the features and 
action of this lamp. As shown in the sketch—Fig. 1— 
a vertical square-threaded screw is fixed in the centre of 
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THE CANCE ARC LAMP. 


the lamp between the upper and lower plates, and 
between which it is free to rotate without in any other 
way shifting its position. Two nuts A and B engage in 
the threads of this screw, the lower one B carrying the 
top carbon holder C, and being itself prevented from 
turning on the screw by the two guide rods supporting 
the holder. The upper nut A comes into action in main- 
taining a fixed length of arc. Both nuts are of special 
construction, not being tapped in the ordinary way with 
an entire thread to fit the screw, but provided instead 
with three small conical keys or pins fitting into 
the interstices of the threads on the screw. The 
screw therefore cannot turn while either of these nuts 
are at a constant level. The upper nut, when not in 
action, rests upon the upper surface of a washer R 
pinned on to the screw. The rods DD descend to the 
lower carbon holder, and, by the arrangement of pulleys 
shown, it will be seen that the arc is maintained focussed. 
On starting the lamp the tendency of the solenoid cores 
is to move upwards against the action of the springs, and 
push upwards the plate P P. This, in its turn, abuts 
against the edge of the upper nut A and forces it upwards. 
The result of this is that the screw is forced to turn in a 
direction from right to left, which causes the nut B to be 
similarly raised and the are to be struck. As the are 
lengthens the solenoid cores drop little by little, and 
relieve the upward pressure from off the upper nut. The 
weight of the upper carbon holder and carbon then comes 
into play, and, acting on the lower nut, causes the screw 
to turn in a direction from left to right, and the carbon 
holder to descend slowly until the arc is normal again. 
The good regulation of this lamp is due to the very 
gradual and continuous action of the feed, this depending 
upon the slightest variation in pressure of contact between 
the upper nut and the plate P, caused by the position of 
the solenoid cores. As shown in the figure, the lower part 
of these cores is of larger diameter than the upper part, 
the inside of the bobbins being bushed with a liner of 
soft iron surrounding the upper part of the core. This 
gives an electro-magnetic as well as a solenoidal action, 
and renders the action very sensitive. This is the more 
So as the play required in the cores is very small. The 
adjusting screws to the springs of the cores project below 
the lamp, so as to be adjustable while the lamp is in 
action. 

At the Exhibition there is a separate resistance 
adjusted once for all in each lamp circuit. These are of 

erman silyer wire wound round a cylinder, the adjust- 





able contact on the same being a small cog-wheel, whose 
teeth are the same distance apart as the turns of wire, 
the pressure being maintained by a spring. The Société 
d’Appareillages et d’Eclairages also show Cance lamps for 
working in series, with a shunt and main winding on the 
solenoids, and by arranging the accumulators for 110 
volts, show these working in pairs on an incandescent 
circuit. There is also one lamp to work at 25 ampéres, 
one at 50, and table lamps at 5 or 6 ampéres. A large 
number of these lamps served to illuminate the spacious 
gallery connecting the Machinery Hall with the Central 
Dome at Paris last year, and were generally remarked 
upon for their steady action. The large shops of the Bon 
Marche in Paris are also lighted by 300 of these lamps. 

In this company’s stand is shown for the first time a 
new, watt-hour meter, registering the consumption of 
electrical work on a set of dials like those of the Caudray 
meter. It is, in fact, an improved Caudray meter, and is 
known by the joint names of Caudray-Frager. The 
instrument consists of two coils traversed by the main 
and shunt currents respectively, one turning inside the 
other on a vertical axis, and carrying a horizontal 
pointer. The extremity of the pointer acts on the 
recording mechanism through the medium of a specially- 
shaped pallet rendering the indications proportional to 
the work. This pallet is kept revolving by a motor, and 
is acted on once in every revolution. The speed is main- 
tained absolutely constant by a governor. Another 
instrument of the same kind is arranged to record its 
indications continuously on a drum. 

Adjoining this is an exhibit of bare copper wire, by the 
firm of J. O. Mouchel. Several drums of different kinds 
are shown, and specimens of copper commutator sections 
for dynamos. 

Messrs. Ch. Mildé, fils, exhibit cases of telephones, call 
bells, &c., of their manufacture, and show maps of lighting 
stations at La Rochelle, Poitiers, Le Havre, and Paris, 
the lighting of which they have carried out. The Drouot 
lighting station near the Boulevard Montmartre, which is 
now occupied by the Edison Co., was originally started 
by this firm. 

The stand of the Clémancon firm next attracts attention, 
the exhibits being practical and shown in action. The 
firm have been chiefly connected with the lighting of 
theatres in Paris, having put installations in the 
Renaissance, Porte St. Martin, Ambigu, and Gymnase 
theatres. The arrangements for the gradation of 
brilliancy and change of colour of the incandescent lamps 
in the footlights, battens, and wings, are specially good, an 
excellent form of flexible connection being shown for 
instantly connecting the wings in circuit. An installation 
of theatre lighting apparatus and switch-boards is 
put up on the same lines as that at the Gymmnase 
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THE CLEMANCON SWITCHBOARD. 


Theatre. This consists of a charging switch-board 
for two dynamos and two sets of accumulators, 
and another switch-board for regulating the distribu- 
tion of current from the accumulators to different 
parts of the house. We reproduce these switch-boards 
in Figs. 2 and 8, from La Lumiére Electrique, to show 
the kind of connections and switches employed. In 
Fig. 2 the positive poles of the two dynamos and sets of 
accumulators are brought to the top bar through fuses 
composed of a number of lead wires in parallel. In each 
circuit is interposed a switch and ammeter, and by 
arranging the plugs beforehand either dynamo can be 
used to charge either set of accumulators, or both the 
machines or accumulators can be run in parallel. The 
switches, which are shown open in the figure, present 
two flat surfaces in contact when closed. The two 
moveable blocks turning on the centre and in connection 
with the upper terminal of the switch are held together 
by a spring, so that the rapidity of movement in switching 
on and off is independent of the movement of the hand. 
On the distributing board—Fig. 3—the accumulator posi- 
tives are connected through fuses to the top bar, and 
proceed thence to the various circuits, while the negatives 
are connected through ampére meters and switches as 
shown. One of these circuits, which is led through the 
vertical ampére meter G, goes to the regulating board 
behind the scenes, technically known as the “Jeu 
d'orgue,” or keyboard. This, in connection with the battens, 
wings, and footlights on the stage, and sunlight in the audi- 








torium, is a well-worked-out piece of apparatus. It con- 
sists of over a dozen separate commutators, each of which 
controls three circuits in each set of lighting apparatus, 
so that the gradations of tone can be effected by using 
one or more of these lamp circuits or, further still, by 
the adjustment of the resistances in their circuits. For 
instance, supposing the commutator switch to be at one 
end of its play, such that all three circuits are fully 
lighted in.one set of battens. Now, on moving the 
switch towards the other extremity of the commutator, 
the first five contacts simply lower ‘gradually to 
extinction one of the circuits: by the addition of resist- 
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THE CLEMANCON SWITCHBOARD. 


ances, the other two circuits remaining up to full 
light. On continuing to move the lever in the same 
direction, No. 2 circuit becomes similarly affected, and 
finally No. 8, so that all are out when the switch is at 
the other end of its course. By this means a very 
gradual extinction is effected, such as required in night 
approaching scenes on the stage. 

In this exhibit a new arc lamp, called the Giorno lamp, 
is shown, resembling in all but one detail the Alpha arc 
lamp, described and illustrated in our columns in con- 
nection with the Edison Continental Company’s exhibit 
last year. There is an electric motor for regulating the 
lamp, being set in rotation in either direction according 
to the contacts effected by the main solenoid cores. 
The motor is not always in gear with the carbon-holder, 
so that the latter is free to fall when no current is on. 
The motor is thrown into gear electro-magnetically as 
soon as the current is switched on, and it is in the 
manner of effecting this that the lamp differs from the 
above-named. This firm also shows some specimens of 
their joint-boxes for subscribers’ connection to a main 
circuit. These are of very solid, practical construction, 
and are worthy of notice. The lighting of the city of 
Lisbon, the town of Perpignan—on three different 
systems—and the large building of the Prefecture du 
Rhone, have been carried out by this firm, maps of the 
districts and drawings of various installation apparatus 
employed in these stations being shown. 

The ampére-hour recording instrument of Messrs. 
Richard Fréres alluded to above is shown in Fig. 4. The 
winding of the copper ribbon coil and shape of soft iron 





RICHARD FRERES 


AMPERE-HOUR RECORDER. 


needle are seen clearly in the figure. The latter is of very 
soft iron, and at a considerable relative distance from the 
coil to reduce to a negligible degree the effects of hysteresis. 
A number of well-known types of instruments are also 
made to record theirindications on a drum, such as Deprez 
fish-bone ammeter, the Deprez-D’Arsonval, Javaux, and 
Hummel measuring instruments. A diagram taken by 
one of these instruments is shown in Fig. 5, the accumu- 
lators discharging in this case from 6.30 p.m. to 1.25 a.m. 
All the variations occurring in charge and discharge on an 
accumulator circuit, and the exact time that anything 
abnormal occurred during a given discharge, can be known 
by one of these recording instruments without the neces- 
sity of continuously watching the measuring instruments. 
At Paris last year the Clémancon firm referred to above 
showed a number of most interesting cards taken by 
these instruments at some of the theatres in which they 
had put in accumulators. The exact times when the 
lamps were lowered at the intervals, and every change in 
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the load could be observed and the records kept, so that 


anything abnormal, even if occurring only for an instant, 


which such an effect occurred would in many cases be of 
great assistance in tracing the cause. 
Messrs. Richard Fréres’ exhibit comprises instruments 


for recording variations of temperature, wind pressure, | 


speed of machines, moisture, water level, steam pressure, 
and almost everything that can be measured. The firm 


| puncher, by Brahic and Belz, much resemblin 
could not escape attention, while to know the time at | 


Willot, and Farjon relays. A fast speed transmitter and 
the 
Wheatstone instruments, are shown, together with a 
testing bridge of special form by Deries and Bayol. 

An interesting portion of the exhibit of the Société 
Génerale des Telephones, which also occupies a large 
space, is that of the Rattier cables. This cable manu- 
factory, which is situated at Bezons, near d’Argenteuil, is 
now amalgamated with the above telephone company, 


Fig. 5 





SPECIMEN OF AMPERE-HOUR METER RECORD. 


last year put up a set of apparatus on the top of the 
Eiffel Tower for registering the wind pressure in four 
directions and the barometer indications. These were 
transmitted electrically to the recording instruments in 
the Exhibition below, and gave a continuous record of 
atmospheric changes. The large engine-room ammeter 
made by this firm will be seen by Fig. 6 to have a long 
range. In this instrument there is a range of deflection 
through 270deg. for currerts up to 100 ampéres. Ina 
central station 1t is of great advantage to have the 
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AMMETER. 


measuring instruments of long range, and with large, 
bold figures on the dial. These instruments may have 
been noticed in the Marcel Deprez central station at the 
Exhibition last year, to which we made reference at 
the time. 


Adjoining this stand is an exhibit by the Northern | 


Railway of France of a set of points worked electrically. 
The lines and points are laid down full size, and the 
system worked by a motor at the points and accu- 
mulators at a distance. 
Hillairet firm, is mounted on a spindle carrying a 
cam or worm at each end. The cams gear into the 
points, and as the motor is run in one or the other direc- 
tion the points are set to one or the other rail. 


furnishing current to‘this apparatus, and the lighting of 
the court, are exhibited by the Société du Travail Elec- 
trique des Métaux, Specimen anodes and kathodes are 
shown, in which the construction can be seen. The 
plates are made up of a number of pastilles or cakes 
about 1}in. by 2in. of lead and active material, cast into 
a lead grid. The small lead grids or supports, on which 
the pastilles are made, are notched or grooved in a 


manner most effectually to contain and hold as much | 
active material as possible. The pastilles are then placed | 


side by side in a mould, the size of a plate, and lead run 
in. 
the active material being firmly held in by the overlapping 
of the lead forming the plate. The plates are made in 
sizes of about 16in. square. Close by is a capstan worked 
electrically, exhibited by the Northern Railway Company. 
It is one of the same type that the company have had in 
use on their lines. The motor is placed inside the capstan, 
which is of course sunk to the ground level, and is set in 
action by a lever worked with the foot. 


Two specimens only of dynamos are exhibited. These | 


are by M. Postel-Vinay and the Gramme Company. The 
former machine has a double horizontal horseshoe field 
with two poles in the centre, like the A gramme type ; 


while the machine shown by the Gramme Company is | 


one of their two-pole compound types, the limbs being 
vertical and poles uppermost. ‘These machines we 
described in connection with the Gramme central station 
last year. 

M. Dumont, electrical engineer to the Chemins de fer | 
de l'Est, exhibits a semaphore danger signal worked | 
electrically, and an electric search light or projector | 
similar to those used on the top of the Eiffel Tower, is | 
exhibited by Messrs, Sautter, Lemonnier, and Co. | 

The exhibit of the Postal and Telegraphic Department | 
of France occupies a large space. Specimens of the | 
Menier cables, both with iron and lead armour for under- 
ground and submarine work, are shown, also the Hughes 
and Baudot printing telegraphs, the d’Arlincourt, Godfroy, 


The motor, which is by the | 


When | 
the points have been moved over a contact is made, | 
which rings a bell in the signal cabin. The accumulators | 


12, 
| 


5, 
| 16. 
Only the exterior surface of the pastilles is visible, 
| 17. 


and its cables are as well-known in submarine as in 
telephonic and electric light circles. During the 
laying the underground cables for electric light under the 
foot-paths of the boulevards last year many a drum of 
Rattier cable was to be seen being paid into the culverts. 
| Messrs. De Branville and Co. show D’Arsonval galvano- 
| meters, telephones, and specimens of the Lalande 
Chaperon tray battery. This we illustrate in Fig. 7. An 


| iron tray A forms the positive pole of the cell, oxide of 
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LALANDE CHAPERON TRAY BATTERY. 


| 
| 
| 
| 
| 
| 
| 
| 


| copper being spread in a layer B at the bottom of the 
| tray. One terminal C is fixed to the copper plate in the 
| tray, while M is the negative terminal of the cell. The 
| plate of amalgamated zinc D is fixed to a strip of amalga- 
| mated brass and supported by the insulators L. The 
| electro-motive force is given as 0°8 to 0°9 volt, its great 
advantage being that of giving a constant current through 
very low resistances. These cells are made in two sizes, 
| one with an internal resistance of ‘03 ohm, which will 
| give 12 ampéres for forty-five hours, and the other with 
an internal resistance of ,4, ohm, which will give 
| 4 ampéres for about sixty hours. 
Our attention has also been drawn to the following 
| list of very cheap rates for tests carried out at the 
| Central Electrical Laboratory in Paris, drawn up by 
| the Société Internationale des Electricians :— 


A.— Tests for which certificates are given. 


5f. — 1. Conductivity of a wire. 
2. Conductivity of arc light carbons. 
10f. — 3. Insulation resistance of a dielectric. 
4, Constants of a wire (diameter, conductivity, breaking 


strength and breaking by bending). 

(a) 5. Calibration of an industrial ampéremeter. 

(a) 6. Calibration of an industrial voltmeter. 

. Calibration of an industrial electro-dynamometer. 

. Calibration of any galvanometer. 

. Constants of a condenser (capacity and insulation). 

. Determination of a standard cell (E. M. F. at a given 

temperature). 

1l. Photometric intensity of an incandescent lamp in 
several positions. 

Photometric intensity of a gas jet or of any luminous 
source of comparable intensity. 

. Determination of a resistance at a given temperature. 

. Test of an insulator under varying conditions. 

5. Photometric intensity of an arc in different positions. 

Test of arc light carbons (conductivity, durability and 
stability of arc). 

Test of an accumulator formed (E. M. F., capacity and 
curve of discharge). 

. Test of a battery (variation of E. M. F., after an out- 


ut). 
25f. — 19. 
20. 


_ 
ocoos) 


Calibration of a current-meter for continuous current. 

. Standardising of a resistance box at a given tempera- 
ture. 

Test of a cable (conductivity, capacity and insulation 
after immersion for twenty-four hours in a bath at 
24 deg. C.). 

. Test of a dynamo or magneto machine of less 
than 1-horse power (E. M. F., resistance of circuits 
and characteristics). 

Calibration of an ampéremeter or of a voltmeter of 
precision. 

Investigation of a standard resistance (resistance and 
variation with the temperature). 

Investigation of a standard of E. M. F. (E. M. F. and 
variation with the temperature). 

26. Test of a machine of 1 to 10-horse power. 
100f. — 27. Test of a machine of 10 to 15-horse power. 


(c) 21. 


50f. — 23. 
24. 
25. 


Reductions. 


(a) Calibration of a series of identical industrial amptremeters or 
voltmeters. 


25f. the series, 
45f. the series, 


In series of 5... 
In series of 10 


(4) Calibration of a series of identical current-meters. 


(c) Test of 


50f. the series, 
75f. the series, 


In series of 5 ... 
In series of 10 


cables. 


In series of 4... 50f. the series, 








B.—Tests for which certificates are not given and which are made under 
the direction and in the presence of those interested, 


Perday Per } day 
, of 4 to8 hrs, of 1 to 4hrs, 
Test without machines or accumulators ... S| saas 
Test without machines or accumulators... 25f. 15f, 


M. Reveron, the French commissioner for the section, 
and M. David, the engineer-in-charge, have courteously 
afforded us every facility for information. 








ORE DRESSING IN GERMANY. 


Tue Exhibition of Mining and Metallurgy at the Crystal 
Palace will naturally direct attention to the various opera. 
tions connected with these industries, to the proper appliances 
for carrying out these operations, and to successful mining 
generally. Prominent amongst the operations which so 
largely decide whether a mine will be a success or not, are 
those which are intermediate between the mining proper and 
the metallurgical treatment of ores—those operations, known 
as ore dressing, which are intended to separate the more 
valuable ore from its less valuable or valueless associates. In 
some cases, as, for instance, in hydraulic mining, the ore 
dressing goes on simultaneously with the mining, and may 
be considered part and parcel of it; but in by far the larger 
number of cases, as, for instance, in most vein mining, the 
ore dressing has to be carried on quite apart from the minin 
operations. In some instances the valuable material may be 
separated by merely chipping off with a hammer and sorting 
by hand, but in the majority of cases the good and the objec. 
tionable associates are so intimately mixed up that much 
more elaborate methods of separation are required in order 
to render the ore fit for economical and satisfactory smelting, 
and these operations are of such importance that the success 
or failure of many a mine depends on the adoption of suit- 
able ore dressing methods and machinery. Many instances 
are to be seen in various parts of the world, where mills 
fitted with extensive and elaborate machinery have been 
erected for the treatment of different ores, and when com. 
plete have turned out unsuccessful, becoming in course 
of time an encumbrance instead of a benefit to the mine. 
They have consequently been abandoned, and all one sees 
of them now is mouldering buildings with costly machinery 
left to rust and ruin. In this state they remain as dismal 
monuments of unsuccessful essays at ore-dressing. Such 
failures are so numerous that it is interesting to follow the 
systems in vogue in successful mills or dressing-floors, such 
as some we visited in Germany, which were not only running 
successfully, but also had a record of some years of success. 
Those at Clausthal, in the Harz Mountains, and at Silberau, 
near Ems, in Nassau, are most worthy of special notice, not 
alone on account of their extent—the former having a 
capacity of 500 tons a day, the latter of 400 tons—but also 
for the successful treatment of ores of considerable com- 
plexity. In both works the main object is to separate argenti- 
ferous galena from less valuable minerals and from gangue. 
Wet methods of concentration are adopted, and are based as 
usual on the fact that the most valuable minerals are also 
those with the highest specific gravity, and therefore particles 
of them are not only heavier, but also offer greater resistance 
to a current of water than equal sized particles of the less 
valuable minerals or poor rock. 

The mechanical processes through which the ores pass are: 
—(1) Crushing, to detach the particles of ore from the par- 
ticles of rock. (2) Classifying or sizing, to obtain particles of 
the same size or nearly so. (3) Sorting, or the separation of 
the heavier from the lighter particles of classified material. 
Sometimes a preliminary hand-sorting is resorted to to 
reduce the cost of subsequent mechanical treatment. 

The mines in the Clausthal neighbourhood are not flourish- 
ing, and therefore the strictest economy has to be observed 
to avoid very great losses. Several mines connect under- 
ground by galleries, and there is also a navigable adit. The 
produce from all is brought to surface up the same shaft, 
which is in immediate proximity to the dressing-floors. The 
dressing-floors are situated on the slope of a hill, and advan- 
tage has, to a large extent, been taken of the position to build 
the various houses in a series of terraces, so that the lowest 
floor of the house is on a level with an upper floor of the 
succeeding house, thus effecting an economy in handling. 

First separation.—The ore being delivered from the mine at 
the highest level is tipped from trucks on to a grating of iron 
bars about 2}in. apart; the ‘‘mine smalls” pass through, 
whilst the “ lump ore” slides down or is pushed into a jaw 
rock crusher set to crush to about 2}in. The first sizing: 
For this purpose there are six ‘‘ wet ” and six “‘dry”’ conical 
revolving sheet iron screens, perforated with holes 1}in. in 
diameter mounted on iron frames and horizontal axes, they 
make about twelve revolutions a minute, and have a capacity 
of 24 to 8} tons per hour. The wet screens are about ft. 
long, 3}ft. and 2}ft. in diameter at the ends, the sides in- 
clining 1: 24 they serve for sizing the mine smalls, which are 
admitted at the topend witha stream of water. The smaller 
particles passing through the holes fall into trucks for con- 
veyance to the “‘ coarse sizing house,”’ whilst the larger por- 
tions are conveyed to a “ picking house” in a similar manner. 
The “ crushed lump ore” is sized without water in the dry 
screens, which are only 5ft. long; the smaller portions go to 
the coarse sizing house, the larger pieces to a picking 
house smaller than the one used for the mine smalls. 
The picking houses are situated on the next lower 
terrace and the trucks deliver the coarse ore on the upper 
floor. Here it is dumped into a long trough running 
along the centre of the building and passing down 
to my Be on the floor below. On both sides of this bench 
rows of boys stand with hammers and scoopes. The walls 
of the trough do not reach down to the surface of the bench; 
but are arranged so as to leave an opening of about 6in. at 
the bottom to enable the boys to scoop out the ore as they 
are ready for it. The boys cob and pick the ore. In cob- 
bing they hammer off lumps of poor rock from lumps of ore, 
and in picking they separate into the following sorts :—(1) 
Copper pyrites, first-class; (2) copper pyrites, second-class— 
containing iron pyrites; (3) iron pyrites, first-class; (4) 
iron pyrites, second-class—containing copper pyrites; (5) 
lump, containing ore in comparatively large aggregations ; 
(6) lumps containing finely desseminated ore; (7) poor and 
barren rock. This is the first place where a marketable pro- 
duct is separated, and the first four of the above sorts ale 
ready for sale or use. Nos. 5 and 6 are known as ‘crust. 
ing” and “stamp” ore respectively, and have to be sul- 
jected to further treatment, whilst No. 7 is sent to the waste 
heap. Each boy is provided with boxes for the various sorts, 
which, as they accumulate, are stored up and conveyed to 
their various destinations. To facilitate disposal, there are 


hoppers sunk in the floor terminating in the room in tubes 
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‘ iding doors, by opening which the material may 
closed BY Sto trucks “Rae and trained away. Following 
sort 5, it has to be crushed ; but not more than is absolutely 
ecessary. It is therefore trained direct from beneath the 
picking house to the upper storeys of the coarse crushing 
ian on the terrace below, and containing three sets of 
coarse crushing Cornish _Yolls. They are about 30in. 
in diameter, with a grinding surface of 12in.; they are set 
about 3in. apart, and, wheu revolving twenty-four times a 
minute, have a capacity of 5 to 74 tons per hour each. 
The material from these rolls passes direct to the coarse 
sizing house, which, as already stated, receives also the 
screenings from the mine smalls and from the crushed lump 
ore. In the coarse sizing house there are four sets of trommels 
all cylindrical, with axes inclined 1 24, arranged in descending 
series at an angle of about 45 deg. The uppermost trommel 
is about 7ft. long and a little less than one yard diameter ; it 
js divided into three equal parts, covered with perforated 
sheet iron, with holes about lfin., fin., and 4in. respectively. 
The lower screens are all 5ft. long and nearly 2ft. in diameter; 
the highest of these is divided into two parts covered with 
jron screens, With Zin. and 4in. perforations respectively, 
whilst the lowest screen is also divided into two, 
with fin. and yin. holes. The ore arrives at the upper 
part of this house and descends with a stream of water 
through the series of screens, each size passing down a special 
shoot to trucks ready to receive them. Eight sizes are separated 
in this house ranging between above l}in., ljin. and jin., 
jin. — fin., in. and #in., jin. — }in., jin. —}in., fin.— yyin., 
and below sin. That above ljin. is picked in a special 
icking house, into the same classed as are made in the two 
Pouses on the upper terrace. That below ,';in. passes into a 
funnel-shaped receptacle, where the coarser particles deposit, 
and are put through a series of finer revolving screens ; the 
turbid water passing on to an extensive series of pointed boxes, 
Spitziasten. The second or fine sizing series of screens have 
holes of the following sizes :—,;in., din., yyin., jyin., yyin., 
and y;in. respectively, and will be referred to in due course. 
The six remaining coarse sizes: Now pieces of approximately 
the same size have been obtained, the important opera- 
tion of mechanical sorting can be proceeded with, and 
for this purpose the various sizes are submitted to 
“coarse jigging.” The arrangement and housing of these 
jigs is excellent. The houses are three-floored; in the upper- 
most floor the shafting and pulleys are arranged; in the next 
floor are the tram-metals from the sizing houses, and large 
hoppers communicating directly with the jigs in the lower 
floor. The jigs are set about 6ft. above the floor level, with 
a gallery running round behind at a convenient height to 
permit of inspection and regulation by an attendant. In the 
front there are three large receptacles to receive some of the 
products from the jigs. These receptacles have inclined 
bottoms, the upper parts having perforations the same size 
as those of the jig screens, and are closed in front by doors 
sliding up and down, at which point they are about 4ft. from 
the floor, and so that trucks can be easily run under them 
on the metals provided for that purpose. There are also 
receptacles under the gallery for other products of jigging, 
and numerous launders for the water from the various parts 
to the main channel and settling tank under the floor in the 
middle of the room. Thejigsare of the Harz type. They are 
rectangular boxes. The size and number of sieves depend upon 
the character of the material to be treated; in some instances, 
for coarse work, they are about 6ft. long, 4ft. wide, and 34ft. 
high, which are divided by a wooden partition into two com- 
partments, each fitted with a set of jigging appliances con- 
sisting of a fixed sieve mesh ,%,in., about 2ft. long by 1}ft.in 
the front part, and a piston of the same dimensions in the 
back part; the front and back parts being divided by a parti- 
tion running the length of the jig and extending about half- 
way down. The sides are vertical down to about 2ft., but are 
inclined in the lower portion. The up-and-down motion is 
imparted to the piston by very long wooden rods attached to 
a lever-connected excentric with the shafting; by making the 
connection nearer or further from the shaft the stroke is 
lengthened or shortened. For the coarsest jigs the stroke is 
about ljin., for the next size jig about lin., both working 
about 110 strokes to the minute. The compartments are 
filled with and have a continuous flow of water supplied 
into the piston chamber either by a pipe or from an 
overflowing launder running alongside of the jigs. The 
impulse from the piston is carried, as usual, by the water 
upwards through the sieves. The ore comes from the hoppers 
above, and is delivered automatically at one end of the jig on 
to the first sieve. Here it is subjected to the jerking up-and- 
down motion, which has the effect of bedding the ore by 
bringing the heavier pieces to the bottom, whilst the current 
of water and the constant supply of ore from above carry the 
ore forward. At the other end of the sieve, and running the 
whole length of the partition between the two sieves, there 
is a cap adjusted to suit the ore being jigged, so that only the 
lower layer of heavier particles passes under into a special 
launder, and then into one of the receptacles in front; 
whilst the upper layer is discharged over this cap on to the 
next sieve, where it again undergoes jigging, the lower layer 
going, as before, into a receptacle in front, whilst the upper 
layer passes over the cap and collects in the third receptacle 
in front. The level of the first sieve is about 8in., of the 
second about 10in., below the inlet of water. The hutch work 
passing through the sieves, collects in the bottom of the 
x, and is from time to time allowed to escape into the 
reservoirs underneath the gallery by raising a special plug. 
There it accumulates, to be subsequently drawn off into 
trucks below and taken to the fine jigs. 

The product of the first sieves is “‘galena,” and has only 
to be coarsely ground to make if ready for metallurgical 
treatment. The product from the second sieves goes to the 
middle rolls, whilst the failings are taken in trucks to a lift 
at the end of theroom. There they are elevated to the upper 
floor, and dumped into hoppers connected with the next size 
}}gs, to which we have already referred. Here they are re- 
jigged, and yield (1) material for middle crushing, (2) poor 
tock for dump heap, (3) hutch work for fine jigs. The 
disposal of the water from all these products and jigging 
appliances is carefully considered. In the case of the 
— receptacles, it drains through the perforations of 

ie upper portion, whilst from the hutch-work boxes it 
overflows, and passes in both cases through launders 
to clearing tanks under the floor, where most of the suspended 
matter is deposited before it passes on for use in subsequent 
Operations. After as much galena as possible has been 
Separated from the coarse sizes, the next stage in the treat- 
—_ 1s crushing in the middle rolls. These rolls, of which 
7 = are six sets, are a little over 15in. in diameter, with a 
Tushing surface of nearly 1ft.; they make sixty revolutions 
® minute, and crush from two and a-half tons to three tons 
per hour to a fineness of about fin, The middle products 








from the coarse jigs supply material for these rolls; the 
crushed material passes over a grating separating it into 
particles above ,’,in. and smaller than y;in. The latter go 
direct to the fine sizing drums; the former pass through the 
fine rolls first. There are six fine rolls 15in. in diameter, 
12in. grinding surface, making sixty revolutions in the 
minute, and crushing about two and a-half tons to three tons 
r hour toa fineness of in. The fine sizing trommels | 
ave already been referred to; they are arranged in a/| 
pyramid-like order, the coarsest being at the apex. All the | 
different sizes obtained from them at all stages of progression | 
are sorted, jigged on the fine jigs. Such material is also | 
obtained, it will be remembered, both from fine sizing the 
material below ,*;in. separated in the ‘coarse sizing house,” 
and as hutch work in the “ coarse jigs.” The amount of fine 
material is very great, and the machinery required for dealing | 
with it extensive and elaborate. Dealing first with the sized | 
material just referred to, it all passes to the “fine jigging | 


house,” which is on a plan similar to that of the “ coarse | 
jigging house.” 

Fine jigging: Sizes from in. to sin, are treated on | 
jigs similar to those already described; they are, how- 
ever, somewhat smaller, being 34ft. high, 6%ft. long, 
and 3}ft. broad, with two compartments; the sieves | 
and pistons are 3ft. by 1}ft., the perforations in the | 
former being ,in.; the stroke is jin. and 120 per minute. | 
The products are galena in the first compartment, galena | 
and blende in the second, and rock for dump heaps 
rejected. The products of the second compartments are | 
subsequently ‘‘ stamped,” and the hutch works “ re-jigged.” 
Sizes from ,,in. to ;';in. are jigged in smaller jigs, which 
discharge in a different manner, the heavier portions sinking 
through a bed of heavy material and passing through the 








Civil Engineers by Mr. Frederick Lobnitz, in the year 1889, 
the author stated that at Chalouf, in the Suez Canal, where 
the subaqueous rock to be removed was of an unusually 
difficult character, the cost of cutting and dredging was 
2s. 8d. per cubic yard during the last sixteen days that the 
work was in progress, the cost per cubic yard at the com- 
mencement of operations, before the men had gained 
acquaintance with the appliances, being 3s. 5d. per cubic 
yard. Making proper allowance for the repairs to the 
dredger and machinery, which would be inevitable in a 
year’s continuous working with the Derocheuse, Mr. Lobnitz 
estimates that she could remove 20,000 cubic yards of average 
rock in a year, at a cost of about 5s. per cubic yard. It 
should be explained, however, that this estimate does not 


| include the cost of transport of the broken rock in barges, 


nor the depreciation, interest, and insurance of the plant. 
The annexed illustration shows another floating rock- 

cutter, designed and built by Messrs. Lobnitz to perform a 

duty for which the Derocheuse would not in their opinion be so 


| suitable. The new craft is to be employed for excavating the 


rock at the well-known iron gates on the Lower Danube. 
Preparations are now being made in Hungary for generally 


| levelling the rocky bed of that river, and for deepening it at 


the iron gates. To effect this, about 1,000,000 cubic yards of 
submerged rock must be excavated, and when this is done 
there will be 6ft. of water at the lowest level to which the 
river falls. When in flood the Danube rises from 10ft. to 
15ft. above that minimum. Although the work has been 
talked about and planned for the past forty years, the con- 
tract for doing it has only just been placed with a German 
syndicate. The channel to be cut is quite 80 yards wide, 
and at one place this breadth has to be excavated fora length 
of one mile continuously through solid rock under water where 
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sieve into the hutch below, while the lighter portions pass | 


over a sill on to the next sieve or into a receptacle, as the 
case may be. These jigs are about 34ft. wide, 63ft. long, and 
24ft. high; the sieves and piston are 14ft. by 3ft., the perfora- 


tions 7sin.; the stroke is a little less than 4in., at a rate of | 
about 125 per minute. The products are galena, galena and | 


blende mixed, and rock; the first is ready for the smelter, 


the second for further treatment by stamps and jigs, and the | 


third for waste heaps. 

There are special jigs for treating mixtures of galena and 
blende, sizes yin. to z';in. These are about 10ft. long and 
34ft. in height and width. They have four compartments, 
four sieves, and four pistons, 14ft. by 2ft. long, with perfora- 
tiors about ;in., stroke about gin., and 125 to the minute. 
They discharge through bed and sieve and overa sill. The 
products are in first compartment, galena; in the second, 
galena and blende mixed, which is further treated in stamps 
and jigs; in the third, blende ready for sale; in the fourth, 
blendy rock. We have thus far considered material in 
particles varying in size from ;;in. upwards, and the result 
of the various operations of sizing and jigging is that practi- 


cally all the galena included in those sizes has been separated, | 
and large quantities of valuable mineral have been obtained | 


for smelting. 
(To be continued.) 








BARGE FOR CUTTING SUBAQUEOUS ROCK IN 
THE DANUBE. 


In THE EnGInerr of March 9th, 1888, was published an 
illustrated description of the subaqueous rock dredger 
Derocheuse, designed and built for service in the Suez Canal 
by Messrs. Lobnitz and Co., of Renfrew. Visitors to the 
Edinburgh International Exhibition have now an oppor- 
tunity of inspecting an excellent and highly-detailed model 
of that vessel, which, it appears, has proved to be all that 
was expected by her builders or that was anticipated by 
ourselves after watching the experimental work done with 
her at Greenock. As our readers will remember, the 
principle upon which the Derocheuse works is that of first 
shattering the rock over which she floats and then removing 
the débris with dredging gear of special construction. The 
submerged rocks are broken by heavy chisel-pointed rams, 
falling through a distance of from 5ft. to 20ft., thus doing 
the work without the aid of explosives. In the Derocheuse 
there are ten of these rams, each weighing four tons, 
arranged in two sets of five each, and, by the aid of the 
machinery with which she is fitted, either set of rams will 
deliver between 200 and 300 blows upon the rock per hour. 
The effect of this rapid succession of heavy blows, delivered | 
with sharp-edged chisels, is to rapidly break the hardest rock | 
into small fragments, such as may easily be lifted in the | 
dredge buckets. In a paper read before the Institution of 
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ING BARGE AND PLANT. 


the current runs at a velocity of 10 knots and upwards per 
| hour. With this task before them the contractors have had 
recourse to Messrs. Lobnitz, and that firm has been 
intrusted with the contract for supplying the plant necessary 
for completing the work in five years. To excavate below 
water at that rate would evidently require something different to 
| what was designed for a local obstruction in the bottom of the 
Suez Canal. Inorder to work over a large surface at different 

ints concurrently, separate barges are to be used, each of 
which is fitted with rock cutters moved by steam winches. 
Our illustration shows in side and end elevation one 
of these rock-cutting barges. Her dimensions are 80ft. 
| by 25ft. by 7ft., and the ram cutter will reach to a depth of 
| 36ft. below the water line. The cutter in this case is 40ft. 
| long,andweighseight tons. Itwill usually work throngh a well 
| in the barge, but the machinery is so designed that by re- 
| versing the sheer legs the cutter can work over the end of the 
barge, and so excavate close up to quay walls, and provide 
sufficient depth for the flotation of the vessel. Each barge 
will require a crew of five men to work it. With this appa- 
ratus there can be little doubt, in view of the experience 
gained in the Derocheuse, that the rock will be easily broken 
up to the desired depth of 21ft. below the highest water level, 
| or even to a still greater depth if necessary. 

It was found in the Suez Canal that the size of the broken 
fragments can be regulated, so that either they may be lifted 
in blocks of a ton weight, or in pieces of ordinary ballast or 
concrete size. The smallest débris is found to be the easiest 
to lift, as the dredger buckets can best deal with such. In 
the Danube excavation it is intended to use the dredged 
fragments for making the embankments and training walls 
required for regulating the channel. Messrs. Lobnitz are 
| building special dredging machinery for this purpose, the top 
tumbler being driven by a steel pitch chain passing over a 
pitch wheel 14ft. in diameter on the top tumbler shaft. By 
this means the strain is distributed over about forty teeth, 
| instead of being borne by, practically, only one tooth, as in 
| spur gearing. The elastic action of the “chain drive” is of 

great benefit to the machinery in a dredger. 

It is intended that about thirty-five blows per hour will, 
upon an average, be delivered in actual work by each cutter, 
inclusive of the time occupied in shifting the barge over the 
surface of the rock. The cutters are lifted and released 
automatically; and it is expected that about 70 cubic feet 
per hour of the hardest rock will be dislodged and broken 
small enough for dredging. As we pointed out in our issue 
of March 9th, 1888, the cost of excavating subaqueous rock 
by this system was found in the Greenock experiments to be 
greatly less than when explosives are used, and the work is 
done with greater speed and certainty. 














Tur U.S. North River Bridge Bill has become alaw by the 
signature of the President. The bridge is that designed by Mr, 
Lindenthal, and illustrated in our columns last yea”. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves a the opinions of our 


THE THERMO-DYNAMICS OF THE AUTOMATIC VACUUM BRAKE, 


Sir,—In your issue of August Ist we notice another letter by 
Mr. Clement E. Stretton. is first letter contained the following 
statement :—‘‘ These gentlemen tell us that if any water gains 
access to the apparatus it can. only Le leakage from the éjévtor ; 
that statement, however, is not founded on fact. The Great 
Western Company, for instance, does not maintain its constant 
vacuum by means of an ejector, but by a pump, yet that company 
has had much trouble through the vacuum automatic brake 
freezing.” 

To this we replied as follows :—‘‘ This is either another attempt 
to throw dust in the eyes of your readers, or Mr. Stretton is not 
aware that the Great Western Company use an ejector to raise the 
vacuum, /.¢., to release the brake.” 

Your correspondent now writes :—‘‘ I have pointed out that the 
Great Western Company uses a pump to maintain the constant 
vacuum; but let us goa step further. Take a train of carriages, 
and create the vacuum by means of a pump only, no ejector in use 
or connected to the apparatus. Where does the water and ice 
come from, except from the rain, damp, or moisture of the atmo- 
sphere? The fact that moisture accumulates irrespective of 
ejectors proves conclusively that the freezing up of vacuum brakes 
is a defect which neither the assertions of Messrs. Archbutt and 
Deeley, nor the improvement of ejector valves can overcome.” 

We now quote the following from the Board of Trade Return for 
the six months ending the 3lst December, 1889, page 97:—‘‘ Great 
Western Railway. Continuous Automatic Vacuum Brake. 
Description—{1) . . . (2)... (3) Brake of.—The air is 
exhausted from the pipes and cylinders by the ejector on the 
engine when the train is at rest, or by the air-pump on the engine 
when the train is in motion.” 

We also extract the following from the “Instructions for 
Working” issued by the same railway company—see page 98 :— 
“‘Just before coming to a stand, after the application of the 
‘automatic vacuum brake at stations, or when stopped on the road, 
the engineman must use his ejector so as to partially release the 
continuous brake.” 

As a matter of fact, every railway company which uses the 
automatic vacuum brake has on the engine a large ejector, con- 
nected to the main train pipe, which is used to release the brake. 
Most companies use an additional smal] ejector, but the Great 
Western Company uses an air-pump to maintain the vacuum 
created by the large ejector. As ‘‘a train of carriages” cannot 
run without an engine, your correspondent must have been in sore 
straits for evidence in support of his alleged “fact that moisture 
accumulates irrespective of ejectors” when he suggested non- 
existent working conditions, and then implied that they were 
actual working conditions, and by inventing a result, pretended to 
prove his point. 

Your readers will now be able to form their own opinion with 
respect to Mr. Stretton’s ‘“‘desire” for ‘“‘the truth to be ascer- 
tained.” As his statement concerning the Great Western Com 
pany’s vacuum brake is the only one which seemed to conflict with 
the facts sought to be established by our paper, and as we have 
replied to it, there is no occasion for us to trespass further on your 
space so far as he is concerned. L. ARCHBUTT. 

Charnwood-street, Derby, R. M. DEELEY, 

August 8th. 


Smr,—I regret that I have not here the numbers of THE ENGI- 
NEER containing Messrs. Archbutt and Deeley’s clever papers on 
the vacuum brake to refresh my memory. I read these papers 
twice over, however, and fancy I know them pretty well. As to 
my so-called mistake about Thompson and Joule, it is not really a 
mistake, for Thompson went over Joule’s ground with more 
accuracy, and carried out himself the identical bottle experiment 
to which I referred. The question of names is, however, of no 
consequence at all. 

In your last impression Messrs. Archbutt and Deeley maintain 
that the air expands freely without any change of temperature in 
the brake pipes. Now I contend that under no circumstances can 
air expand freely. The freest expansion possible would be pro- 
duced by pulling up a piston, under which was compressed air, at 
an infinite velocity; or at least at such a velocity that the inertia 
of the air would suffice to prevent it from moving at the same 
velocity. Nothing of the kind takes place in the vacuum brake, 
and the air in expanding in the pipes really does work so long as 
it exerts any pressure whatever ; but even this point is unimportant, 
and beside the true issue, which I shall now endeavour to state. 

Messrs. Archbutt and Deeley maintain that the dew point is raised 
by expansion, and they base this statement, as I understand their rea- 
soning, on the well-known law that when two or more gases are shut 
up in a vessel each exerts the same pressure as though the other 
was not present. Now this is quite true of gases; but, is it true 
of vapours, or of a gas anda vapour? Ido not think itis. The 
vapour of water is always close to the critical point; and, meteoro- 
logically it is stated that as the pressure of the air rises the dew- 
point changes, and for this reason a fall in the barometer will—other 
things being equal—cause rain. If, now, we compare this fact with 
the results of Messrs. Archbutt and Deeley’s researches, it appears 
that, wittingly or unwittingly, they are advancing novel views. I 
do not say that they are wrong, but only that they are new. 

Again: The “cloud free layer” ef which they speak is certainly 
a new discovery, and it is right that they should give some explana- 
tion as to its cause. We have then, I maintain, a novel theory of 
thermo-dynamics as regards that piece of scientific apparatus 
known as the vacuum brake. This theory is either true or false. 
If it is true, then it is quite clear that the vacuum brake must bea 
dry brake under all circumstances—winter or summer, cold or heat 
—and freezing cannot take place within it, not even if water be 
admitted to it—through the joints, let umsay. 

But, on the other hand, if it is that in practice that the 
brake does freeze up, then it is clear, I think, that there is either a 
flaw in the reasoning of Messrs. Archbutt and Deeley; or an error 
in their experimental investigations, or a distinct difference between 
their apparatus and a vacuum brake. I do not see any way out of 
this dilemma. If they are right, the vacuum brake cannot be 
frozen up. If the brake is frozen up then they must be wrong. 
This seems logical and clear. 

Now the very same impresssion of THE ENGINEER which con- 
tains Messrs. Archbutt and Deeley’s last letter criticising mine, 
also contains a letter signed ‘‘ An Engineer,” which gives certain 
quotations from the returns to the Board of Trade. I shall attach 
little weight to the failures due to stoppage of the train pipe, 
because these may be due to the leakage of the injector, and neglect 
in opening the drip valve. Such a casualty does not bear on 
Messrs. Archbutt and Deeley’s theory at all. But I find that on 
no fewer than seventy-nine occasions the piston or diaphragm stuck 
fast because of ice or water. These failures are fatal to Messrs. 
Archbutt and Deeley’s theory. Again, on no fewer than six occa- 
sions the little ball valve was frozen tight. This, according to 
Messrs. Archbutt and Deeley, could not possibly have taken place. 

There is a story, an old story, told which bears on this discussion. 
A certain man was put in the village stocks. To him came an 
Earnest Reformer who asked for particulars. The man in the 
stocks, nothing loth, poured out the tale of his wrongs. The 
Earnest Reformer, wel] up in the law, thereupon assured the culprit 
that the law was such that he could not possibly be put in the 
stocks. The thing was monstrous to suppose. Tothe lengthy 
harangue the culprit replied that such talk was nonsense. ‘‘ You 
say I can’t be put in the stocks, but here 1 am in them.” 

Messrs. Archbutt and Deeley assure us that the vacuum brake 
cannot be frozen up, and in one year it was frozen up 214 times. 
There are only four months in the year in which it is likely that 





frost will occur with much severity, and =a = 53°5 freezings per 
month, or in round numbers, 13 cases per week. 1 must really 
ask Messrs. Archbutt and Deeley to reconcile this fact with their 
theory. 

Before I conclude, may I venture to hint that if the ejectors 
were put under the foot-plate, to which there is no objection, the 
handles being placed as now, the blocking of the train pipe with 
ice due to leakage from the ejector would become impossible. 

Buxton, August 11th. F, C. 8. 





Sir,—Your correspondent, ‘‘ An Engineer,” has furnished your 
subscribers with an analysis of the Board of Trade Continuous 
Brake Returns for the four years ending the ¢lst December, 1889, 
showing 214 failures of the vacuum brake as being attributable, 
directly or indirectly, to the presence of water or ice in the train 
pipes, or frozen water or snow upon the external fittings. 

** An Engineer” appears to consider these official statistics to be 
a ‘‘poser” for the advocates of the “dry brake” theory, and it 
is therefore necessary to call his attention to the fact that the first 
thirteen only of his cases can be used, in any way, to disprove the 
correctness of the conclusions arrived at by Messrs. Deeley and 
Archbutt, after perhaps the most complete and careful experi- 
ments of which this brake has been the subject; and, even with 
regard to these thirteen cases of train pipes being blocked with ice, 
there is nothing whatever to show that the moisture had accumu- 
lated from the rain, damp, or moisture of the atmosphere. The 
statistics of ‘‘ An Engineer,” in fact, leave the subject just where 
it was; and if, as I suspect, they include not only the 
automatic brake, but also the simple form of vacuum 
brake, they are not only useless but positively misleading. 
It is of much more importance to know that during the four years 
ending at December 3lst last, there was no case reported to the 
Board of Trade of an accident arising to a train fitted with the 
automatic form of vacuum brake, from frozen water or snow, or 
from any other cause connected with the brake, and that there 
were within that period only seven cases of the failure of the brake 
to act under ordinary circumstances to stop a train when required, 
by reason of the accumulation of ice in the train pipes. The 214 
cases of ‘‘An Engineer” thus shrink to insignificant proportions 
when regarded from the standpoint of practical, as distinguished 
from theoretical perfection. 

Mr. Stretton, who has long been known asa thick-and-thin advo- 
cate of the Westinghouse brake, is still, | observe, backing his bare 
assertions against the scientific experiments of Messrs. Deeley and 
Archbutt. We now learn that he himself has made some experi- 
ments with a view to ascertain ‘“‘ where the water came from,” and 
these experiments, we are told, showed that atmospheric moisture 
drawn principally through the joints in the couplings, is the true 
cause. Mr. Stretton can scarcely expect this bold statement of the 
result of such a experiments to be accepted in place 
of the minute and lucid explanations which Messrs. Deeley and 
Archbutt offer for their exactly contrary conclusions, and it 
would be interesting to know where, when, and under what 
circumstances these experiments were carried out. Seeing that 
“An Engineer” has been able to unearth thirteen cases only of 
trains with a mileage of 334,000,000, over-running platforms in 
four years, in consequence of the vacuum brake—simple and auto- 
matic—being frozen up, the occasion for Mr. Stretton’s experi- 
-ments does not appear to have been of great magnitude. 

Mr. Stretton, I observe, continues to prefer the decision of the 
coroner's jury in the Carlisle accident case and his own opinion to 
the conclusion arrived at by the Board of Trade inspector who 
personally conducted the investigation, and inspected every 
element, however nearly or remotely, connected with the occur- 
rence, and whose experience of railway working and _ railway 
accidents is second to none—not even to Mr. Stretton’s. It is 
certainly a matter for regret that such a careful report as that of 
Colonel Rich upon the Carlisle accident should have produced so 
little effect upon Mr. Stretton’s uninformed opinion that be should 
continue to quote that occurrence as an especially conclusive proof 
that the vacuum automatic brake is peculiarly liable to become 
inoperative by reason of frost. 

It is true no doubt that the Great Western Railway Company 
use a pump to maintain the constant vacuum, but as they also use an 
ejector, it is difficult to see how this case assists Mr. Stretton in his 
attempts to prove that Messrs. Deeley and Archbutt have erred in 
placing all the blame for the freezing cases upon the ejector. In 
conclusion, Mr. Stretton asks your readers to take a train of 
carriages and create the vacuum by means of a pump only, 
no ejector in use, or connected to the apparatus, and trium- 
phantly asks, ‘‘Where does the water and ice come from 
except from the rain, damp, or moisture of the atmosphere ’” 
The answer to this conundrum resembles the answer to the problem 
SS by Charles the First to the Royal Society with reference 
to the fish and the basin of water. They would in such a case be 
conspicuous by their absence; and Mr. Stretton does not even 

retend that in any experiment made by himself water or ice have 

n, under these ~ iaaatana found in the train pipes of the 
vacuum automatic brake. ‘ ‘ 

August 13th. AUTOMATIC, 





Sir,—I have read the letter of Messrs. Deeley and Archbutt, 
page 110, with great interest, but regret to find that they do not 
give any reply to my question as to where the moisture comes from 
when no ejector is employed. The letter signed ‘“‘An Old Loco. 
Driver” throws no light whatever upon the subject, and his opinion 
that the statements of Messrs. Deeley and Archbutt should be 
accepted without question is perfectly absurd. I have seen the 
vacuum pipes blocked with ice, and experiments which I have had 
occasion to make prove that moisture is drawn into the vacuum 
brake apparatus and accumulates. I am therefore not ‘leaving 
my proper line” in stating facts which I have myself seen. The 
list of failures recorded in the Board of Trade returns, the collisions 
at Carlisle, and the instructions issued by the London and North- 
Western Railway Company, are stubborn facts which neither 
Messrs. Deeley and Archbutt nor ‘‘ Loco. Driver” even attempt to 
overcome. It is useless to assert that the vacuum is “‘dry brake,” 
when the Board of Trade returns give sixty-eight cases of the pipes 
being blocked with ice and water in four years, and no less than 
thirteen trains ran past stations in consequence. 

Blackpool, August 12th, CLEMENT E. STRETTON, C.E. 





INLAND NAVIGATION. 


Sir,—The International Congress on Inland Navigation, which 
has just held its sittings at Manchester, is an organisation well 
worthy of the attention of engineers, its conclusions having for the 
most part been plain, weighty, and incontrovertible. I have long 
been an advocate of inland navigation, and it may interest your 
readers if you allow me briefly to recapitulate the experiences out 
of which my conversion began, and by which my riper faith is still 
maintained. 

In 1847 I was sent to India as one of the engineers of the East 
Indian Railway. But I soon found that the primary want of 
India was not railways, but cheap steam navigation upon the 
thousands of miles of great but shallow river traversing that 
country. To ensure a beneficial result from such a navigation, the 
vessels employed, it was clear, must not be a blind imitation of the 
European type of vessel, but must be of such a construction as to 
be able to carry with safety a very heavy cargo upon a very light 
draught of water. These conditions, it was seen, could be satisfied 
by the adoption of the train system of articulated barges—like a 
floating railway train; and although thirty years have elapsed 
since this conclusion was arrived at, I have been unable to discover 
any more eligible arrangement, nor have J heard of such from any 
other source. 

In 1848 came the great railway collapse, when the work on the 
Indian lines and on most other lines was suspended, But on my 
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return to England in that year.1 succeeded in establishing a ¢ 
pany, with a capital of half a million sterling, to navigate ‘th, 
ndian rivers by means of steam trains of the typel had suggested, 
Two such trains were at once built, the hulls by Messrs, Vernon, 
of Liverpool, and the engines by Messrs, Rennie, of London pa 
I proceeded to India to see these vessels put together, tried’ pa 
established upon the Indus. I was on board the first of thes 
trains when she made her first voyage, and I subsequent! y descended 
in another from Loodhiana on the Sutlej to Kurrachee lade 


cotton bales piled high above the deck. Mr, Saunders, Pestana 
General of the Punjaub, and his family were also on board this 


train as passengers, and it became obvious to every ono that th 
ar yee of how to carry a large cargo on a light draught of waher 
ad been solved by the.successful introduction of the train system 

At this jucture I was summoned in urgent haste to London, 
where a schism had arisen in the Board of Directors, caused by the 
introduction during my absence of some ineligible members, Under 
their adverse influence the value of the shares in the market had 
declined, and there was some danger of the company being broker 
up. On my arrival, I succeeded in inducing the dissentient directors 
to resign, when the value of the shares again rose to considerably 
above par, the previous confidence having been restored. ‘Two ae 
steam trains of larger size were thereupon ordered, and as doubts 
had been expressed by some persons in regard to the elegibility of 
the train system for the navigation of shallow rivers, it was deemed 
proper to set this question at rest by the appointment of a com. 
mittee of the highest engineering and nautical authority who 
would test the performance of one of the new trains under 
circumstances as nearly as possible identical with those which 
have to be encountered on the Indian rivers, and whe would 
pronounce upon the sufficiency or otherwise of the arrangements 
adopted. In due time the committee was appointed, and in due 
time it reported. Its members were the late John Penn, of 
Greenwich, engineer; John Napier, of Glasgow, engineer ; ‘and 
Captain Small, Cunard Steam Company. The report of this com. 
mittee was printed, and distributed among the proprietors, |¢ 
pronounced in favour of the train system, and the general 
eligibility of the mechanical arrangements which had been adopted, 

I now returned to India, to see the larger trains established oy 
the Ganges and Jumna. But from the larger size of these trains 
I was detained in India longer than on the previous occasion, 
Again, dissensions had arisen at the Board in London, and they 
proceeded to such a pitch that the company was eventually broken 
up. The authors of the dissension had acquired the command of 
the position, and they had the address to make it appear that the 
disruption was caused, not by their intrigues, but by the failure of 
the train system. On the Indus and Sutlej, however, that system 
was notoriously a success. It was also found to be a success when 
tested by the committee in England, while on the Ganges and 
Jumna it had never been tried at all, the re-erection of the vessels 
not having been completed when the disruption of the company 
occurred, 

At the present day | know of no means of navigating shallow 
rivers with large cargoes better than those propounded by me 
thirty years ago; and if there are any such means in existence, 
perhaps some of your readers may be able to describe them. In 
such countries as India I think it desirable that irrigation should 
go hand in hand with the improved navigation of the rivers, 
Every pint of water expended in systematic irrigation produces 
its equivalent in grain or some other valuable produce, so that 
irrigation insures cheap production, while cheap conveyance by 
the rivers insures the accessibility of a remunerative market, * 

London, August 12th. JOHN Bourne, 


STRESSES IN CRANES, 

Sin,—Perhaps some of your readers will answer the following 
question for me:— 

In the jib crane shown in the sketch, A is the post, B the jib, 
C the tension-rods, D the crane chain, passing over a pulley at E, 
and going thence to the barrel F. 

When a weight is being raised, does the crane chain at D take 
the stress and relieve C! I think it does not, for I have made a 
model, and I find that the jib will not stand up without the 
tension-rods. On the other hand, it seems hard to believe that if 
the tension-rods could have a stress of, say, one ton on them if the 








chain were fastened at the end of the jib, that they will still have 
a ton on them when the chain at D has also a pull of a ton on it. 

The important part of the question is the stress on the crane 
post. Must the post be made strong enough to stand the pull on 
the tension-rods, say one ton, and the pull on the chain as well, 
say another ton?! ; 

I have set the whole thing out to scale, and used graphic statics 
to get at the stresses; but they do not help me at all as to what 
part the chain at D plays in relieving the tension-rods. 

I fancy the question was dealt with in THE ENGINEER scme 
years since, but I cannot find it in my files. CRANE Post, 

Manchester, August 12th. 


TESTIMONIAL TO MR. MICHAEL REYNOLDS. 


Si1r,—Will you kindly allow me space to inform those readers 
whom it may interest, that under the patronage of the Right 
Honourable the Earl of Aberdeen, a number of gentlemen and 
enginemen are desirous of raising sufficient funds to present Mr. 
Michael Reynolds, the ‘‘ engine driver's friend,” with a substantial 
testimonial. He deserves this, for his eminent services in connec- 
tion with the management of the locomotive and other steam 
engines, His ‘‘ Locomotive Engine Driving,” ‘‘ Model Locomotive 
Engineer, Fireman, and Cleaner,” ‘Stationary Engine Driving, | 
‘‘ Engineman’s Pocket Companion,” and ‘‘ Engine Driving Life, 
were the first and the most generally useful books. It is hoped by 
the committee that every class of enginemen and firemen—loco- 
motive, stationary, &c.—and others who have derived both profit 
and pleasure from Mr. Reynolds’ book, will heartily join in this 
movement. The treasurer—Rev. A. D. Pennington, 7, Church- 
square, Oldbury, Birmingham—will gladly receive and acknow- 
ledge any cheques, Post-office orders, stamps, &c., which may be 
sent towards the testimonial fund. 


August Ist. ARTHUR D, PENNINGTON, 








Tue project of a great National and Colonial Exhibi- 
tion has just been adopted in France. It will take place in Lyons 
during the year 1892, and appears to be well supported in France. 
Every French Chamber of Commerce and industrial committee 
seems di to unite to secure the success of the enterprise. 
All information may be obtained from M. Henri Martin, general 
Commissary of the National and Colonial Exhibition, Rue de la 
République, 26, Lyon, France. 
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LINEFFS SYSTEM OF ELECTRIC TRAMWAY. 
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THE LINEFF MAGNETIC RAILWAY. 


Tur present form of the Lineff magnetic railway differs 
greatly from the earlier type. Whereas at first an open slot 
was used, this is now entirely done away with; the main con- 
ductor lies underground in a closed trough, and the only 
difference between the outward aspect of the track for this 


Mig 








system and that for an ordinary horse car tramway, is that | 
between the two ordinary rails may be seen the flat tops of 
short pieces of iron rail, level with the surface of the street, 


the pieces themselves being embedded in asphalte and run- | were only a single line of sections insulated from each other, 
In Fig. 1 we illustrate a | there would be a strong field between the ends of two | 


ning parallel to the ordinary rails. 
cross section of the track, A being the surface rail, and B an 
inverted T-shaped rail, at such a height that the underside 
of Aand B are level with each other. T is an earthenware 
channel, in which lie the bare copper conductors G, and upon 
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them the galvanised iron strips F. Referring to Fig. 2, the | 
rails A and B are shown in plan, and the sections are so | 
fastened as to break joint with one another. They are con- | 
nected by gun-metal bolts, and kept the proper distance apart 
by gun-metal ferrules, so that each two sections are in elec- 
trical connection, but are magnetically insulated from one 
another. This is one of the most important features of the 
whole system, and we shall return to it lateron. Under- 
neath the car is fixed a long electro-magnet, shown in Fig. 3. 
The core is horizontal, and each pole is provided with a wheel 
Which rolls along the top of the sectional rail A as the car 
advances, the pole itself being enlarged so as to give more 
effective surface. The magnet in ordinary work is energised 
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by acurrent from the main conductor, but is also provided 
with a coil of thick wire, through which a current from a 
single secondary cell can be passed in case of accidental 
dropping of the conductor. When the magnet is energised it 
magnetises the sections of the rail A, and these in turn 
magnetise those of B, and the two rails attract the flexible 
plate F, and draw it into contact with the underside of the 
sections, allowing the current to pass from the conductor to 
the rolling wheels of the magnet and away to the car motor 
and move the car, the current returning by the car wheels to 
the ordinary tram rails and back by earth. 











Returning now to the important arrangement of sectional 
tails, Fig. 4 shows the action of the clectro-magnet, A being 
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the line of surface sections, and B the hidden sections. The | has experimented with various sections of rail in the vicinity 
les of the electro-magnet are represented at N and §, the | of different types of flexible plate, and we were much 
natched portions of the sections representing north poles. | interested in examining the numerous glass plates covered 
The distance between the magnet poles is necessarily slightly | with filings which he has produced. Fig. 5 shows one of the 
greater than the length of one section. It will thus be seen | earliest examples where there is an immense amount of stray 
that the lines of force run across from line A to line B, and | field; but Fig. 6 shows what the inventor considers the best 
the flexible plate is held up for the whole length of the | result achieved, the lines of force being collected in the exact 
position required. We have now described the simple line. 
/ The method of forming a “turn out” is shown in Fig. 7, 
. where a single section of the hidden rail B is brought to the 
surface at D. It is impossible to obtain a shock from the 
exposed sections of the rail, as no current passes except in 
the part under the car. An experimental track, of about 
220ft. in length, has been laid in the yard of the West 
Metropolitan Tramway Company, at 88, Chiswick High-road, 
and the car runs very satisfactorily, so far as can be judged, 
upon a short length of line with no turn outs. 

The dynamo used is by Messrs. Immisch and Co., and 
according to the plate upon it, will develope 300 volts; but we 
were told that a pressure of 230 volts is all that is in actual 
use, with a current of 12—15 ampéres. The motoron the car 
is also of the Immisch type, geared down to a countershaft 
yb means of two wheels coupled by a Reinholds’ chain, and 
thence, in the same way, again geared down to one of the 
axles. An electric brake is provided in the form of two 
solenoids with a horseshoe core. The driver has one switch 
under his control, which, according to its position, gives 

| forward movement or backward, or puts the brake on. 

From a report that has been obtained from Mr. Gisbert 
Kapp, after he had made a careful examination of the line, 

| it appears that the insulation resistance of a mile of line 





magnet at least, thus insuring a large surface contact. It 
may not at first sight be quite obvious to our readers why 
there should be two lines—A and B—required ; but if there 


sections, but nowhere else, so that the flexible plate would be | *# 





Fig. 6- MAGNETIC LINES WITH NEW SECTION. 


would be about 186 ohms, with a pressure of 230 volts on the 
conductor. The loss of power by surface leakage per car 
would be about 45 watts. Some little difficulty was found in 
collecting the current from the surface of the sectional rail 

| by means of the contact wheels on the electro-magnet when 
the rail was sanded or very dirty, but this has been obviated 
by fixing contact brushes on the magnet poles. The cost of 
laying the track is said by the inventor to be about £1200 per 

| mile, and he states that overhead wire on ornamental poles 
would cost the same, but, of course, would not be allowed 
here. It may be added that naturally the cars will be lit by 
the electric light. 
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| In conclusion, it appears to us that the tests have been 
| very successful, so far as can be judged on a short section, 
| and that the actual success of the system can only be judged 
of when 4a length of line has been laid and worked con- 
tinuously for some time. It is not improbable that some con- 
siderable difficulty may be found with frosty and snow- 
covered streets, and also possibly from the asphalte being 
affected by heat. 





Fig. 6—MAGNETIC LINES WITH FIRST SECTION. 





merely attracted at one point, and even then quite feebly. 
There have been several letters in one of our contemporaries 
upon this particular point; but we believe that Mr. M. 
Holroyd Smith, whose “snake trick” was referred ta, did 
not quite grasp the point dealt with above. The inventor | 





TuE Calcutta Health Society is addressing the Govern- 
ment on the subjeet of the growing danger from the pollution cf 
the Ganges by the sewage of riparian towns, 
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INLAND NAVIGATION IN THE UNITED KING. 
DOM: TRAFFIC, CAPACITY, FINANCE, AND 
IMPROVEMENT.! 

Ir is impossible, within the limits of a paper of this description, 
to deal with this important subject in a thoroughly comprehensive 
manner; but it is not unlikely that the broad consideration of the 
whole question which is here attempted will promote a discussion, 
in the course of which some practical suggestions for the ameliora- 
tion of prevailing conditions may be ee 

The difficulty in commenting upon this subject lies in the fact 
that, while our canal system—with a few admirable exceptions— 
has practically remained in status guo for fifty years, its condition 
and means of improvement have been so much canvassed during 
the last few years that there is nothing new to be said. With 
this consideration, it may be further pleaded that, should this 
paper fail to indicate any thoroughly precise and practical method 
by which efficiency may be attained, so august a body even as a 
Joint Select Committee of both Houses of Parliament, after 
sifting a mass of evidence, declared that “it is not easy to see 
what may in the end be the wisest policy to pursue with respect 
to canals.” 

This paper is compiled solely from a trader’s point of view, that 
is, from the point of view of those who either produce or deal in 
the merchandise which freights the canals. This may be fairly 
termed the public point of view, as our navigations do not 
passengers in any appreciable number; and it should be borne in 
mind that, while in questions between railways and freighters there 
are only two parties, the issue as regards canals is complicated by 
the introduction of a third party, viz., the independent carrier on 
the canals, who is neither a trader in the ordinary sense of the 
term nora canal owner. 

It is singularly appropriate that the returns required to be made 
by canal and navigation companies for the first time under the 
Railway and Canal Traffic, 1888, should be forthcoming in the year 
which beholds the International Conference on Canals, meeting 
also for the first time in England. Hitherto there have been no 
thoroughly reliable statistics available respecting the financial and 
working conditions of our inland navigations, and the fact that canal 
companies are now required by law, under penalties, te furnish par- 
ticulars as to their capital and revenue and capacity for navigation 
has, no doubt, conduced to the fulness of the returns which are here- 
after discussed. It is not meant by this to insinuate that there is 
any disposition on the part of canal companies to withhold informa- 
tion respecting their navigations, but that the difference between 
compliance with a mere request and the performance of a statutory 
obligation is recognised is very clearly shown by a comparison of 
the voluminous returns of 1889 with those of 1872. Even now the 
return is far from complete, and the task of the Board, in collect- 
ing and compiling the statistics it contains, can have been by no 
means light. Perhaps the form in which the returns have been 
made might have been amplified, so as to include some further 
information which would be of considerable value to traders; it 
would have conduced to completeness had particulars relating to 
the bridges, the section of the canals, and the rules respecting steam 
navigation been furnished, and it would have been convenient if 
the whereabouts of the principal offices had been stated. It is 
very desirable also that some return should be made of the tolls 
and charges authorised, but this should perhaps be moved for in 
Parliament similarly to the railway rates returns. The writer of 
this paper is, however, well aware of the attention which has been 
paid by the Board of Trade to any suggestions which have been 
made to them, and there is every reason to believe that, upon good 
cause being shown, they will be prepared to make necessary altera- 
tions in their form of schedule for future returns. 

Mileage and tragiic.—According to the returns made to the Board 
of Trade, in compliance with section 39 of the Railway and Canal 
Traffic Act, 1888, there are 3813 miles of inland navigation other 
than open tidal navigations in the United Kingdom, over which 
the traffic in the year 1888 amounted to 36,301,120 tons. Of this 
mileage, 2609 miles are in the hands of about eighty-nine inde- 
pendent trusts or companies, and 1205 miles are owned or leased 
by thirteen railway companies, that is to say, nearly 50 per cent. 
of our canal navigation mileage is in the hands of those who appear 
to have a direct interest in the destruction of its efficiency. This 
does not, however, represent the full extent of the railway control, 
as the Birmingham navigation, 159 miles long, although returned 
as an independent canal, is practically in the hands of a railway 
company, the London and North-Western guaranteeing it a 
dividend of 4 per cent. in perpetuity; and the Regent’s Canal, 
11 miles in length, returned also as independent, is vested in the 
Regent’s Canal, Dock, and Railway Company. The Louth Naviga- 
tion, 12 miles long, and now returned as independent, was, 
according to returns made in 1883, leased to the Great Northern 
Railway Company, but possibly the lease has lapsed. Treating 
these as railway companies’ canals, the total mileages would be: 
independent, 2427; railway controlled, 1387. The proportions of 
this mileage in the different divisions of the United: Kingdom, and 
the tonnage carried in the year 1888, are as follows :— 





Railway owned or 


Independent. controfied. 
Miles Chs. Tonnage. Miles Chs. Tonnage. 





England and Wales - 2025 67 27,715,875} 1024 25 6,609,304 
Scotland .. .. - 69 40 69,744 84 25 1,386,617 
Ireland 513 38 489,194 % 0 30,386 

"2608 65. 28,274,813} 1204 50 8,026,307 











It is not stated if any portion of the 2609 miles is unfit for navi- 
gation; but, in a list handed to the Select Committee in 1883, 446 
miles of inland navigation were returned as derelict, or converted 
into railways, and as several of the navigations mentioned in this 
list—comprising 283 miles of the 446—are included in the returns 
of 1888, it is plain that the extent of our navigations is somewhat 
less than it would appear to be, according to the returns. The 
lengths of the independent navigations vary from 61} chains in the 
case of the Beverley Beck Canal, which is the shortest, to 165 miles 
and 50 chains in the case of the Grand Canal in Ireland, which is 
the longest. With regard to the railway-owned canals, the Lea 
Wood Branch Canal, belonging to the Midland Railway Company, 
which is only 24? chains in length, is the shortest; and the Trent 
and Mersey navigation and branches, 119 miles and 3 chains long, 
in the hands of the North Staffordshire Railway Company, is the 
longest. The Beverley Beck, Leven, Lower Medway, Surrey, 
Ulverston, Fossdyke, Stourbridge Extension, and Ashby Canals, 
have only one lock each, while upon the Birmingham Canal 
the locks number 214. Upon the rivers Yare, Waveney, Bute, 
Lower Ouse, the Tone Navigation, and the Grand Western, Shrop- 
shire—Coalport—Lea Wood branch, Pinxton branch, and Ken- 
sington Canals there are no locks. The independent canal with 
the least capacity for navigation is the Bude, which upon a portion 
of its length will only receive boats of 20ft. long, 5ft. 6in. wide, and 
lft. 8in. draught. According to the returns, the waterway with 
the greatest capacity is the Weaver Navigation, upon which boats 
200ft. in length, 30ft. in breadth, and with a draught of 10ft., may 
pass. But it was given in evidence before the Select Committee 
on Canals, which sat in 1883, by Mr. Bartholomew, the engineer of 
the Aire and Calder Navigation, that locks 212ft. long were then 
in course of construction on that navigation. The Caledonian 
Canal can receive vessels of 15ft. draught. The railway-owned 
navigations include one, the Shropshire—Coalport—Canal, owned 
by the London and North-Western Railway Company, which 
can only accommodate boats 20ft. long, 6ft. wide, and with 
a draught of 2ft. 9in.; while on their largest, the Shrews- 

1 Paper read at the Fourth International Congress on Inland Navi- 
gation, Manchester, 1890, by Mr. Edwin Clemeuts, Secretary to the 
Railway and Canal Trateors’ Asseciation. 





bury Canal, owned by the Shropshire Union Railways and Canal 
Company, traffic can be conveyed by barges 8lft. in length, 
6ft. din. in breadth, and drawing 2ft. 6in. of water. Into the 
Ulverston Canal, the property of the Furness Railway Company, 
vessels drawing 14ft. can enter on spring tides. There is consider- 
able variation in the size of the locks, it by no means following 
that the longest locks are also the widest and the deepest, and 
other means for removing boats from one level to another exist in 
one or two instances. Veen the Bude Canal there are inclined 
planes, and upon the Weaver Navigation there is a hydraulic lift, 
and the Shropshire (Coalport) Canal possess in lieu of locks an 
inclined plane about 300 yards long, rising 213ft. There are alto- 
gether 1730 locks on the 2609 miles of independent navigation ; 
that is, at the rate of one to every 14 miles, and on the 1205 miles 
leased or owned by railway companies there are 991, or, roughly, 
one to every 1} miles of navigation. 

Turning to the traffic returns and commencing with the inde- 
pendent waterways, it will be found that the canal over which the 
largest amount of traffic passed in 1888 was the Bridgwater Canal 
—now the property of the Manchester Ship Canal Company—with 
2,516,535 tons, of which 661,889 tons were conveyed by the com- 

ny. Next in order come the Aire and Calder Navigation, 

210,692 tons, of which 525,875 tons were conveyed by the com- 
vany ; Leeds and Liverpool Canal, 2,016,976 tons, 276,023 tons 
ing conveyed by the company; Weaver River Navigation, 
1,498,124 tons ; Grand Junction, 1,172,463 tons ; Regent’s Canal, 
1,009,451 tons. In the three last-mentioned instances no portion 
of the traffic was conveyed by the proprietors of the navigations. 
Among the railway-controlled waterways the Birmingham Canal 
(London and North-Western) bore 7,713,047 tons, which were con- 
veyed entirely by the proprietors, and then follow the Forth 
and Clyde Navigation (Caledonian Railway Company) with a 
tonnage of 1,257,206, none of which is conveyed by the company ; 
Trent and Mersey Navigation (North Staffordshire Railway Com- 
pany), 1,139,098, of which 31,224 tons were conveyed by the com- 
pany ; Shropshire Union Canals (Shropshire Union Railways and 
Canal Company), 1,124,598 tons, of which 977,314 tons were con- 
veyed by the company. Upon the eighty-nine independent navi- 
gations mentioned in the return, in only twelve instances do the 
proprietors appear to have acted as carriers, and in the case of the 
fifty-four railway controlled navigations, the owners have acted as 
carriers only in sixinstances. The smallest tonnage is the 722 tons 
carried over the Lower Bann Navigation, and this is closely 
approached by the small total of 1145 tons on the Arun Navi- 
gation. 

Of the total tonnage conveyed on the navigations of the United 
Kingdom in 1888, but 3,087,023 tons were carried by the pro- 
prietors of the navigations on their own waterways. The method 
of traction is chietly animal power. This is especially noticeable 
on the railway-owned canals, twenty out of fifty-four being worked 
exclusively in this way, only five havin steam power upon them. 
Of the independent navigations, thirty-three are returned as being 
worked by animal power entirely, while on twenty-seven both 
steam and horse power are in use. The method—barbarous it has 
been called—of ‘‘ legging” through tunnels still prevails in some 
instances. Only one waterway seems to be navigated by steam 
power alone, and in two cases manual labour is employed for haul- 
ing the barges. As stated in the return, the totals of the tonnage 
are not complete, owing to the particulars being furnished by some 
canals as so many “‘ quarters of corn, loads of timber, chaldrons,” 
&c., and some state that the statistics required are not ascertain- 
able. There are sixty-eight tunnels upon our inland navigations, 
thirty-four upon independent canals, and thirty-four on canals 
belonging to railway companies, of which the longest is the Sap- 
cope tunnel, upon the Thames and Severn Canal—independent. 

ts length is 3808 yards, and it is stated that ‘‘ Men lie on pro- 
jecting pieces called wings, and leg through; sometimes push 
through with shafts. Traction not provided.” The next in length is 
the Lappal tunnel, on the Birmingham Navigation; it extends for 
3795 yards; there, as in the case of the Dudley tunnel, 3172 yards 
long, there is no tow-path, and the boats are “‘ legged” through. 
Through the Netherton tunnel, 3027 yards long, there is a tow- 
path, and boats are hauled through by horses. The three last- 
named tunnels are all situated on the Birmingham Navigations. 
The Blisworth tunnel, on the Grand Junction Canal, is 3056 yards 
long, and there is no tow-path, but steam tugs are provided for 
hauling the boats through. The longest tunnel upon the railway- 
controlled navigations is the Norwood, upon the Chesterfield 
Canal (Manchester, Sheffield, and Lincolnshire Railway Company) 
which is 3102 yards in extent. Here there is no tow-path, and 
the boats are ‘‘pushed through by boatmen.” There are two 
other tunnels of considerable length upon the railway companies’ 
canals, and these are the two Harecastle tunnels, on the Trent and 
Mersey Canal (North Staffordshire Railway Company) which are 
each 2897 yards long. Through one of them the boats are ‘‘legged,” 
while the other is provided with a tow-path. 

Among the independent navigations, the lowest pitched tunnel 
is the Dudley, on the Birmingham Navigations, which is 5ft. Qin. 
above the water level. The highest is the Nately, on the London 
and Hampshire Canal, which is returned as being 25ft. above the 
water level. The widest are the Netherton (Birmingham Naviga- 
tions), Husbands Bosworth, and Crick (Grand Union), Foulridge 
(Leeds and Liverpool), and the Islington (Grand Junction), which 
all have a waterway of 17ft. in width. The Lappal tunnel —— 
to be the narrowest, its waterway being but 7ft. 9in. wide. Upon 
the railway-owned canals, the Falkirk tunnel (North British Rail- 
way Company), with a height of 15ft. above the water level, is the 
highest, and the Norwood, 4ft. 10in. above the water level, is the 
lowest. The Bath tunnel, No. 2 (Great Western Railway), is the 
widest, with a 17ft. Sin. waterway, and the Berwick, on the 
Shrewsbury Canal (Shropshire Union Railways and Canal Com- 
pany) is the narrowest, having a waterway only 7ft. wide. 

Particulars are furnished respecting the sources of water supply, 
but upon this head it may suffice to quote the evidence of General 
Rundall, R.E., an engineer of great experience, before the Select 
Committee on Canals in 1883, when he stated that there need be 
no apprehension as to an insufficiency of water at summit levels for 
a large traffic, as only 5 per cent. of the water which falls in this 
country is utilised, and most of it falls on the higher and runs to 
the lower levels. 

Finance.—The usefulness of the Board of Trade returns, so far 
as finance is concerned, is very greatly impaired by reason of the 
railway companies not keeping separate capital accounts of their 
navigations, Owing to this circumstance it is impossible to arrive 
at the actual amount of the capital invested in the inland naviga- 
tions of the United Kingdom, and the average rate of interest 
which is paid upon it. Although seme of the independent canals 
are defaulters also in this respect, it seems inexplicable that the 
railway companies should not be able to furnish particulars of their 
capital outlay on canals. Various reasons are given for this failure 
to supply information, and the Great Western Railway has fur- 
nished some details respecting the price it paid for its canals, but 
the return on the railway companies’ behalf is mainly a series of 
blank spaces. It is devoutly to be hoped that this serious short- 
coming will be remedied in future returns. The following are the 
chief figures in the summary :— 


United Kingdom. 


& 
= . Independent navigations 
°F 26,519,614 | only. No return for 
» 94,265,146 railway-owned canals. 
2,041,476 


Capital authorised 
Capital paid up .. 
Total revenue 
Total expenditure 
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ofnavigation .. .. .. .. 344 controlled. 
Proportion of expenditure to-re- 
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Of the paid-up capital £1,254,047 is invested in Scotch pn; 
tions, and £2,071,308 in Irish navigations. Upon the forme 
is a loss of £4073, equal to a loss per mile of £58, 

The following comparison of the independent with the railway 
companies’ canals is interesting :— ™ 


AViva. 
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Independent R'lway-owned 





| (2609 miles), (1205 niles), 
re eee ne a 
& ry 
Proportion of revenue per mile of navigation 590 415 
a expenditure ” ” 3863 B04 
me net profit ” ” 227 lll 
” expenditure to receipts .. 61°57 per cent. 73°20 per cent. 
oa eg ks ae fs . 1,540,723 500,753” 


It will be seen that on slightly less than half the mileage the 
railway companies obtain less than a third of the revenve Which 
the independent companies derive from their navigations, 4, 
nearly as possible, one-half of the revenue of the independent 
canals is derived from tolls, the balance being made of £488,198 
received by the proprietors for freight as carriers, and £28] 0g 
‘from other sources,” which are not generally specitied. In the 
case of the railway companies’ canals, considerably less than 
one-half of their revenue is attributable to tolls, and more than 4 
third to receipts for freight. The following is a comparison of 
the items :— 


Independent — Railway onal 








Revenue. | (2609 miles). (1205 iniles), 
| & ig 
| ‘ 

From freight as carriers... 488,198 100,042 
| 
oR: ws | 771,437 227,407 
», Other sources .. . 281,088 74,904 
| 1,540,7.3 500,733 





The proportion of revenue per mile, and the proportion of 
expenditure per mile of navigation, are, in the case of the inde- 
pendent undertakings, 40 and 20 per cent. respectively higher 
than those of the railway companies’ canals, while the most 
important comparison of all—that is, the result of the working, 
net profit—is still more disastrous to the latter, upon which the 
net profit is lower by more than 100 per cent. It is worthy of 
remark, that while the working of the independent navigations in 
Scotland resulted in a loss of £58 per mile, the railway companies’ 
profit on their Scotch property was infinitely higher per mile of 
navigation than their profit on either their English or Irish canals, 
The proportion of net profit per mile of navigation on the railway. 
owned canals is: England £99, Ireland £21, Scotland £362, The 
revenue in respect of the latter is nearly all derived from the Forth 
and Clyde Canal, which was amalgamated with the Caledonian 
Railway in 1867; the locks are not above the average size, and the 
method of traction is horse haulage. The loss on the independent 
canals in Scotland arises entirely upon the Caledonian Canal, with 
respect to which the cost of maintenance largely exceeds the 
receipts. 
The total capital of the independent navigations is composed 
as follows :— 
Ordinary... .. 
Preferential .. 
es tee O65 
Debenture Stock 
Otherwise provided 





_ 4, 2 

As has been previously stated, no return is made of the capital 
of the railway companies’ canals. By far the larger proportion of 
the ordinary, loan, and debenture capital receives interest or 
dividends exceeding 3 and not exceeding 4 per cent. ; that is to say, 
upon 30°74 per cent. of the ordinary, 53°44 of the loan, and 79-66 
of the debenture capital, dividends or interest at this rate are paid. 
With the exception of a very small amount in L[reland, the 30-74 
per cent. relates entirely to canals in England and Wales. As 
regards the preferential capital, 90°92 receives 4 per cent.; but 
this is entirely composed of the interest paid by the Manchester 
Ship Canal during construction. Interest exceeding 2 and not 
exceeding 3 per cent. is paid upon 24°95—England and Wales—of 
the ordinary capital, one-half of which yields not less than 2 per 
cent. Only 6°99 of the ordinary capital pays from 4 to 5 per cent., 
and 5°97 pays no interest or dividend at all. 

Taking the independent navigations first, the highest dividend 
paid on the ordinary capital is that paid by the Coventry Canal, 
which is returned at 104 per cent. Next come the punt hhetoene4 
Navigation with 94 per cent., and the Medway Lower Navigation 
with 74 per cent. The navigations whose dividends most nearly 
Per ge aa the foregoing are the Oxford, 7 per cent.; Calder and 
Hebble, 5 per cent.; Rochdale, 4°70 per cent.; Staffordshire and 
Worcestershire, 44 per cent.; Birmingham, Grand Junction, and 
Wilts and Berks, 4 per cent. In the cases of the Grand Junction 
and Wilts and Berks Canals, half the revenue is derived from tolls 
and half from other sources. The revenues of the others are 
composed almost entirely of tolls. The highest and lowest yield 
upon the ordinary capital of the Irish navigations are 34 and 1} 
er cent. upon the Strabane and the Logan Canals respectively. 
No dividend is paid by the two Scotch navigations, a loss being 
incurred on their working. Thirteen of the eighty-nine inde- 
pendent canals, including one in Ireland, have paid no dividend on 
their ordinary capital. 

To sum up, the present condition of our inland navigations may 
be described as torpid. It cannot be said that they do not pay, 
nor, on the other hand, do they make a really satisfactory return 
upon the capital invested in them. But at the same time, when 
the altogether inefficient means of haulage, the wide difference in 
the capacity of the locks and navigations, and the crushing coni- 
petition of the railway companies, are taken into consideration, 4 
return of from 3 to 4 per cent. per annum upon more than 30 per 
cent. of the ordinary capital is not altogether discouraging. 
There is a remarkably mixed administration, and an absolute 
absence of anything like uniformity in capacity for navigation. 
Other reasons for the present torpor are also to be found in the 
railway ownership of important links on through routes, the 
length of time occupied in transit, and the necessity in many 
cases for the transshipment of goods passing from one canal to 
another. The difficulty of maintaining evenly a sufficient depth 
of water, owing to faulty construction, may be added to these 
reasons, as was Ps Barn § in the evidence of eminent engineers 
before the Select Committee of 1883. The question whether, 
with improved canals and appliances for navigation, and with 
uniformity in the size of the canals and locks, water carriage will 
attain its proper proportions in this country, seems to be con- 
clusively answered in the affirmative when the facts appearing In 
the returns dealt with in this paper are fully considered. ‘I'wo or 
three years ago a well-known eaker of Parliament referred to 
our canals as ‘‘ dirty ditches,” It is true that the water may not 
always be as pure, nor the canals as wide and deep as they might 
be, but when the admirable waterways of our continental 1¢'gh- 
bours—with whom we are daily coming into closer competition— 
are borne in mind, it is high time that such a reproach were 
removed from us. 


’ 


(To be continued.) 








Tur bar at Woosung, at the entrance to the river on 
which Shanghui stands, threatened at one time to block it up fer 
navigation altogether. Dredging operations commenced on _ 
18th, 1888. It was estimated that ,000 tons of mud had to be 


dredged, and it is stated that about one-third of this quantity has 
been removed. 
operations has, 
the average depth o 
some 3ft. 


The stirring up of the silt cues the dredging 
it appears, greatly assisted the deepening proccss, 
leamer over the bar having been increased by 
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THE LIVERPOOL 


OVERHEAD ELECTRIC RAILWAY.—GENERAL 


VIEW 


SIR DOUGLAS FOX AND MR. J. H. GREATHEAD, MM. INST. C.E., ENGINEERS, 


OF SUPERSTRUCTURE. 





‘THE LIVERPOOL OVERHEAD RAILWAY. 


Raprp progress is now being made with the Liverpool over- 
It consists of a wrought iron viaduct about 


head railway. 
six and a-half miles in 
length, a good idea of the 
character of which will be 
gathered from the engrav- 
ings we publish herewith 


and on page 138. The 
columns supporting the 
superstructure are com- 


posed of two channels and 
two plates rivetted together, 
forming a box section. The 
spans are normally of 50ft., 
weighing about 25 tons 
each, but a few spans of 
75ft. to 100ft. are used to 
meet special conditions. 
All spans of 75ft. and less 
have plate girders. The 
deck is composed of Hob- 
son’s patent flooring. The 
total weight of wrought and 
cast iron in the whole struc- 
ture is about 20,000 tons. 
The stations are to be 
erected at every half mile. 
It is intended that the line 
shall be worked by electri- 
city, and if this is done, 
the line will be not only 
the first overhead railway 
in England, but the first 
railway permanently so 
worked. The railway will 
be the longest viaduct in 
the world, unless we call 
the New York overhead 
lines viaducts. 

Our engravings are from 
photographs showing the 
construction work in pro- 
gress. Fig. 1 shows a 50ft. 
span going into position 
rivetted up complete, with 
coat of tar and paint, ready 
for permanent way. Every- 
thing being all ready, the 
time occupied in project- 
ing, lowering, and fixing 
one span is under twenty 
minutes. Horses draw the 
span along the viaduct at 
the rate of about four miles 
an hour. 

Messrs. Ives and Barker’s 
patent movable gauntry is 
employed, and this can be 
moved forward ready for 
another span in fifteen 
minutes. Fig. 2 shows a 
front view of this gauntry. 

To the left of the view 
shown in Fig. 1 are work- 
shops, where Messrs. Ives 


and Barker, the contractors for the erection of the whole of the 
Works, havea timber gauntry 350ft. long, with a 15-ton steam 
overhead travelling crane, which commands the whole yard. 

Fig. 3, p. 188, shows Allen’s patent pneumatic rivetter, which 
puts in 350 rivets per hour. Messrs. De Bergue and Oo., of 








r- 


| Manchester, supplied the whole of the rivetting plant, and 
designed and made special carriages for each of the machines. 
The whole plant has given unbounded satisfaction to both 
engineers and to Messrs. Ives and Barker. 
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Fig. 


. 2—LIVERPOOL OVERHEAD RAIL 








WAY. 


which necessitates the putting in of six thousand rivets. 











By its means 














—END VIEW OF SUPERSTRUCTURE. 


' of Lords. 


THE MACHINERY 








TAX. 


In few subjects which have recently been brought before 
Parliament are engineers more directly interested than in 


the attempt which has been 
made to procure the exemp- 
tion of machinery from 
rating. To the machinery 
user this question is of 
vital importance; but in 
scarcely a lower degree is 
it of moment to the ma- 
chinery manufacturer; for 
there can be no doubt that 
if Parliament sees its way 
to remove the restrictions 
which, in the present state 
of the law, have been placed 
upon the free use of ma- 
chinery, the demand for 
mechanical facilities would 
at once be quickened. It 
is therefore satisfactory to 
note the tone of the annual 
meeting of the National 
Association for the Exemp- 
tion of Machinery from 
Rating, held since our last 
issue at the Westminster 
Palace Hotel. It was 
rightly resolved not to be 
discouraged at the fact that 
the Bill did not get through 
in the lastsession. Indeed, 
explanations were forth- 
coming which showed that 
in this respect it only shared 
the experience of the Bills 
of almost all private mem- 
bers. It was agreed that 
the measure should again 
be introduced in the House 
of Commons during the 
next session. Seeing that 
this Bill has passed its 
second reading by @ ma- 
jority of 152 in a house of 
330 members, and that it 
has been supported by nc 
fewer than 160 petitions, 
containing the names of 
21,149 persons, whilst the 
petitions in opposition con- 
tained only 348 names, 
there seems every reason to 
hope that next session may 
see it through. This may 
be hoped for in the inte- 
rest, not of machinery users 
only, but of the machinery 
trade itself. The Associa- 
tion is taking the right 
course in being in earnest 
in this matter. The 
thoroughness of their views 
upon the whole subject 
is further shown in the 


they can erect two complete spans per day of ten hours, | fact that although the Court of Appeal has confirmed the 
| dela of the Queen’s Bench in the Chard case, there 

The engineers of this work are Sir Douglas Fox, M. Inst. | was yet a unanimous expression of opinion at the annual 
C.E., and Mr. J. H. Greathead, M. Inst. C.E.; and Mr. | meeting that a further appeal should be made to the House 
Francis Fox is the resident engineer. 


Ava. 15, 1899, 
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RAILWAY MATTERS, 


Tr is understood that the Government has asked the 
. State’s sanction for the construction of the Assam- 


Soe y of . 
read ailway as a State line. 


Chittagong R ? 
Tur Bulgarian Government expect in the course of the 
+ few months to be in a position to receive tenders for the 
po i line of railway from Kaspichan to Tirnovo, Plevna, 
1 Kustendil, respeciiug which a notice was published in 
January last. 


yroposec 
Sofia, and - 
the beginning of 

Ix compliance with the request of the British, United 
States, and Portuguese Ministers, M. Ruchonnet, President of the 
Swiss Confederation, will appoint three Swiss jurists, who will be 
commissioned to fix the amount of indemnity to be paid by 
Portugal for the seizure of the Delagoa Bay Railway. 


Tur Irish Times states that Sir Ralph Cusack, chair- 
man of the Midland Railway of Ireland, was on the 11th inst. at the 
Irish-office, and arranged with Mr. Balfour and the Secretary of 
the Treasury for the construction of several light railways in the 
west. This arrangement will include the whole of the lines adjoin- 
ing the Midland Railway system, and a large sum will be handed 
over to the company for the purpose. 


Ramway strikes are not confined either to the States 
or to England. The Turkish Government has dismissed the 
Mutesarifs of Ismid and Biledjik, in whose district the men em- 
ployed in the construction of the Anatolian railways have struck 
work. ‘Two more cavalry squadrons have been dispatched to 
patrol the disturbed districts. Superintendent Kapusen, whom 
the strikers threatened to carry off, returned safely on Monday. 


Ow the fifteen canal systems owned by the railways of 
England the whole of the traction of the 8,026, tons conveyed in 
1888 was done by outside agencies, with the exception of 21,000 tons 
on the North-Western, 60,000 tons on the Manchester and Sheffield, 
31,000 tons on the North Staffordshire, and 977,000 tons on the 
Shropshire Union system. In other words, the railway companies 
maintained the canals, merely taking tolls from those who liked to 
use them. 


Ir seems to be a very remarkable thing that, with all 
the goods and passenger trains running every day, the railway 
companies find it impossible to convey parcels at a price which 
shall be lower than that at which the Post-office finds it can convey 
them by horse and coach. Yet such seems to be the case Nort! 
and South. Shortly before twelve o’clock on Monday night the 
new service of mail coaches between Chatham and London, cid 
Dartford, was inaugurated. The first coach left the Post-office at 
Chatham amidst the cheering of between three and four hundred 
tradesmen and the leading officials of the town. The coach, con- 
structed specially for the service, is horsed by a unicorn team, and 
carries both driver and guard, the latter being provided with a 
post horn, a revolver, and a sword, The journey up is performed 
in three and a-half hours, 


Tur works of the first cable tramway in Paris, which 
runs from Belleville to the Place de la Republique, have been com- 
pleted. The system employed is that so largely adopted in 
America. The engine house contains two Corliss engines of a total 
power of 100 horses, The steel cable is composed of six strands, is 
30mm. in diameter, and its total weight isabout 7 tons, The cars have 
a speed of 74 miles per hour, and they will make the journey from 
the centre of Paris up the steep gradient to Belleville Church—a 
distance of 2325m,—in ten or twelve minutes, The system is to be 
applied to a tramway to climb up the neighbouring hill of Mont- 
nartre, as well as to some of the thickly populated heights which 
surround Paris, The present installation has cost £40,000, The 
Northern Tramway Co, has ordered forty new electric accumulator 
cars upon the system—Fauré-Sellom-Volckmar—already employed 
on the company’s line between the Madeleine and Levallois- 
Perret. 


Tue Old Potteries Railway, which was intended to 
connect the Cambrian Railway and Shrewsbury with the Potteries, 
but was never completed beyond Shrewsbury, will be re-opened as 
soon as possible, after being closed for several years. We drew 
attention to the dilapidated state of this railway some years ago, 
and to the traffic facilities it offered if put into hands determined 
to make use of the opportunities that possibly awaited its com- 
pletion. The work of re-construction has been entrusted to Mr. 
Charles Chambers, Westminster, and the line will be handed over 
to him next week by the new company, to whom it has been trans- 
ferred, after what is briefly referred to by our Wolverhampton 
correspondent as ‘‘no small amount of legal difficulty.” At the 
time we drew attention to the line we were not aware of any neces- 
sarily great difficulties in this respect. It is proposed to extend the 
line to Market Drayton, with running powers over the Wellington 
and Nantwich line to Hodnet, where it will join the North Stafford- 
shire system. The old portion, that between Shrewsbury and 
Llanymynech, is expected to be finished in twelve months. 


Tue International Sleeping Car Company is arranging 
for an excursion to the principal towns in Central Asia situated on 
the Transcaspian Railway, the start from Paris being fixed to take 
place on Sunday, the 24th of August. Travellers will leave by the 
Orient “— that evening for Constantinople, where they will 
arrive on Wednesday, the 27th, and spend a week. Batoum will 
be reached on the 7th of September, and after spending a few 
hours at Tiflis and Baku, they will arrive at Ouzoun-Ada on the 
16th, the next three weeks being spent in visiting Merv, Bokhara, 
Samarcand, Tashkend, and other places in the region traversed by 
General Annenkoff's new railway. The return journey will be 
made by way of the Vladi-Caucasus, Moscow, where the travellers 
are due to arrive on October 15th, and Warsaw, getting back to 
Paris on the 28th. The price for the whole excursion, including 
all excursions by carriage or steamer, food, and the train, but not 
wine, is £220, and those who are anxious to make the excursion 
must, when applying for tickets, send particulars as to their 
identity, as special permission has to be obtained from the Russian 
Government for the Transcaspian, 


Dvrine the four years 1884-1888, Europe increased its 
railway mileage by nearly 13 per cent., which isslow growth compared 
with America’s 25 per cent., but is greater in proportion than the 
growth of other industries. The rate of increase in Canada was 
greater than in America, being 314 per cent., while still more rapid 
progress, made from small beginnings, occurred in Brazil—46 per 
cent.—the Argentine Republic—77 per cent.—and Chili—57 per 
cent. In Europe, France and Germany made the same addition 
to their mileage within half a mile, namely, 2514 miles each, 
followed by Austria-Hungary with 2272, Russia with 2263, and 
Italy with 1420 miles, The increase in the latter was the most 
notable in Europe, being nearly 23 per cent. In Great Britain 
‘48 miles were opened, or an addition of 5 per cent. The countries 
where railroad construction, says an American contemporary, 
affects us most by stimulating the production of articles which 
compete with our products, are the Hungarian half of the Austro- 
Hungarian Empire, Russia, and British India. Australia and the 
Argentine Republic also offer a great deal of meat and some grain 
m European markets. In natural resources Russia probably is 
Capable of offering the most formidable competition; but ‘the 
character of its population is such that no very rapid progress in 
production seems likely to occur there. India is making consider- 
9 le progress in railroad construction, having added 2820 miles, or 
0 per cent., to its’ mileage in these four years; Russia, 14 per 
cent, ; Austria-Hungary, 15 per cent.; Argentine Republic, 77 per 
cent.; Australia, 38 per cent. But the increase in all these 


countries together measured but 13,000, against more than 30,000 
in America, 








NOTES AND MEMORANDA. 


Rusy light for photographic purposes, in spite of all 
that has been said in favour of the orange-green, continues to hold 
its own in the dark room, and many who employ it continue to 
complain of its effect on theireyes. The remedy, says the Beacon, 
is the introduction of a pane of ground glass between the eyes and 
the ruby—i.e., on the outside of the lantern. 


THE various cements for stone and terra-cotta depend- 
ing on the formation of magnesium oxychloride, generally consist 
of Portland cement or hydraulic lime mixed with magnesia and 
any inert substance such as sand or granite, according to the use 
to which they are to be put, moistened with magnesium chloride, 
and applied to the surfaces to be repaired after moistening them 
with the same solution, 


PHOSPHO-BORIC glass for microscopes is a new kind of 
optical glass, which contains phosphoric acid and boracic acid, and 
is designed specially for the construction of object glasses. The 
Photographic News says it is asserted that by means of this new 
glass, lately produced in Germany, an object possessing no more 
than the one-eight-hundred-and-twentieth part of a millimetre can 
be distinctly recognised. 


In a paper recently read before the French Academy 
of Sciences, M. Ch. Tellier proposed using the exhaust of a gas 
engine to generate steam or the vapour of ammonia. When the 
gas has operated on the piston, it escapes at a temperature of about 
400 deg. into a generator, where steam is produced, which is used 
to act upon the opposite side of the piston from the gases. The 
notion is old, but M. Tellier may have a new or more successful 
way of carrying it out. 


A squarE link 12in. broad, lin. thick, and about 12ft. 
long was taken from the Kieff bridge, then forty years old, and 
tested in comparison with a similar link which had been preserved 
in the stock-house since the bridge was built. The following, from 
Stahl und Eisen, is the record of a mean of four longitudinal test 
pieces, lin. by lin. by 8in., taken from each link :—Tensile 
strength per square inch, tons, old link taken from bridge, 21°8 ; 
new link from storehouse, 22-2. Elastic limit per square inch, 
tons, old link, 11°]; new link, 11°9. Elongation, per cent., old 
link, 14°05; new link, 13°42, Contraction, per cent., old link, 
17°35; new link, 18°75, 

AccorDING to the return of the testings made by Mr. 
J. W. Dibdin, F.C.S., at the gas testing stations, of gas supplied 
to the Administrative County of London during the week ending 
9th August, the quality of the gas was, with few exceptions, main- 
tained with full quality and purity. On nearly all occasions the 
illuminating power uf the gas was above the standard, but on two 
occasions it fell below it, once at Charing Cross to 15°6, and once 
at St. John’s Wood to 15°8. The pressure of the gas supplied by 
the Gas Light and Coke Company, as tested in Johnson-street, 
N.W., on the 7th ult., at 9 p.m., was 2°6in. In Stangate-street, 
8.E., it was 2‘lin. By the South Metropolitan Gas Company in 
Union-road, Clapham, 8.W., it was 2‘lin., and by the Commercial 
Company it was 2‘5in. in Chrisp-street, Poplar, E. 


ALTHOUGH the occurrence of naphtha in the territory 
situated between the Sundsha river and the main mountain range 
of the Caucasus east of Wladikawkas has been known for some 
time, borings have only been commence: recently by a number of 
local capitalists, the initiative in this direction having been taken 
by General Panin. In 1888 the average daily yield of crude oils 
amounted to 150 puds per well; in 1889, after deepening, it rose 
to 300 puds, and at the present time, the depth of the wells having 
been still further increased, the yield may be put down at 600 
nae The crude oil has a colour ranging from dark brown to 
lack. The specific gravity is 0°886, and on distillation the oil 
yields from 3 to 4 percent. of petroleum spirit of 0°700 specific 
gravity, and from 20 to 25 per cent. of kerosene, which has a 
flashing point of 25 deg. 


At a recent meeting of the Edinburgh Royal Society 
Sir W. Thomson read a paper on the submarine cable problem, 
with electro-magnetic induction. The solution of the problem with 
intermittent or alternating currents of period so long that the 
distribution of current over a given cross-section of the core is 
uniform, is already well known. Sir W. Thomson extends the 
solution, through all intermediate stages, to the case in which the 
period is so short that the current is confined to an exceedingly 
thin surface-layer of the core. He has worked out the conditions 
which obtain with a core and sheath of any forms. The thickness 
of the layer depends only, other things being equal, upon the 
period of alternation—the law being that given by Fourier for the 
penetration of the annual and diurnal heat-waves in the earth’s 
crust. The distribution of density throughout the layer depends 
upon the form and relative position of the core and the sheath, 


TxHosE who expect uniformity in the character of our 
winters, or who think the winters are not as they were in years long 
gone by, will be interested in the following from La Nature of July 
26th relating to exceptional seasons in pastcenturies. Nature says 
they have been collected by M. Villard, of Valence, for France espe- 
cially, and for Europe generally. In 1282 the winter was so mild 
that corn-flowers were sold in Paris in February. New wine was 
also drunk at Liége on August 24th. In 1408 the winter was so 
severe that nearly all the Paris bridges were carried away by the 
ice. Ink froze in the pen, although a fire was in the room. (A 
similar fact is quoted by Dove as occurring at Sebastopol on 
December 13th, 1855.) All the sea between Norway and Denmark 
was frozen. The summers of 1473 and 1474 were disastrously hot. 
In the winter of 1544-45 wine was frozen in barrels all over France. 
It was cut with hatchets and sold by the pound. In 1572-73 nearly 
all the rivers were frozen. The Rhone was traversed by carriages 
at various places. In 1585 the winter was very mild; corn was in 
ear at Easter, but the third week in May was extremely cold. 


THE manufacture of wood pulp, by Ekman’s process, 
for paper making is carried on at Bonne-Nouvelle, in Dieppe. The 
pulp is sold to paper mills in France, and mostly used, together 
with rags, for the manufacture of various kinds of paper. It is 
said that this pulp not only produces good printing paper, but also 
a high-class of writing and other superior kinds of paper can be 
manufactured from it without the addition of rags. The wood 
from which it is made is the usual white wood from Sweden and 
Norway, or Finland. The first operation is to remove the bark 
and clean the outside of the wood, which is done by women, who 
have been found more suitable for this work than men. After- 
wards the round logs are cut into flat pieces of about 2hin. in 
thickness. The knots are now as far as possible bored out by 
machinery, but any that remain are cut out by hand. Great 
attention is paid to cleaning the wood in order to obtain a pulp 
clean enough for good kinds of paper. The cleaned wood is fed 
into a cutting machine, which rapidly cuts it up into pieces of 
about 4in. in, length. A band carries the cut wood to the top of 
the boiling-house. The boilers are of iron, covered on the inside 
with lead to protect the iron from the action of the sulphurous 
acids used. The boilers are filled with wood through an opening 
of the top, and then a liquid, containing bisulphate of magnesia, is 
poured in to cover the wood. The boiler is then closed witha 
cover, and boiling is now done with steam, the time varying from 
ten to twelve hours. When the boiling process is finished the 
steam is blown off, and the pulp forced out through a valve at the 
bottom of the boiler into a tank with a perforated bottom to allow 
all the liquid to drain off. The process used is known as Ekman’s 
sulphite process. The chemicals, a solution of bisulphate of 
magnesia, are prepared by leading the gases from burning sulphur 
over magnesite, water being admitted at the same time. The 
magnesite—carbonate of magnesia—is a kind of stone which is 
found in large quantities in Greece, and imported from there. 





MISCELLANEA. 


A proposaL has been made and submitted to the 
Southend authorities, accompanied with what is said to be a prac- 
tical plan forconverting the mud shore, Southend, into a sandy shore. 


A SPECIAL meeting of the St. Pancras Vestry, held on 
the 6th instant, decided by forty-seven votes to seven to accept 
tenders amounting to upwards of £50,000 to carry out the electric 
lighting scheme of their engineer, Professor Henry Robinson. 


THE prospectus is issued of Mills’ Patent Sectional 
Boiler Company. The capital is £100,000 in£5shares. The object 
of the company is the purchase of the patents of Messrs. Mills and 
Gresty, and to establish works for the manufacture of the boilers. 


THE Marquis of Salisbury has instructed Messrs. C. 
Isler and Co., London, to put down an artesian bored tube well, 
300ft. deep, and to fix pumps, engine, and boiler in connection 
therewith, on a site close to Hatfield, which it has to supply. 


ELEcTRICAL apparatus to indicate and record, in the 
surveyor’s office at the Town Hall, Tunbridge Wells, the varying 
depths of water in the main reservoir, is about to be fixed by Mr, 
George Jennings, London, for the Tunbridge Wells Corporation, 
under the direction of Mr. W. Brentnall, the engineer. 


WE understand that Mr. T. B. Sharpe who has been 
for seventeen years works manager and engineer to Muntz’s Metal 
Company, Limited, has been appointed consulting engineer to the 
company. Mr. Sharp is well known in connection with hismethods 
of producing copper tubes, copper coils, and his hydraulic sepa- 
rator for recovering valuable metals. 


ConcERNING the electric lighting of Sofia a despatch 
has been received at the Foreign-office from her Majesty’s Agent 
and Consul-General in that city stating that the adjudication upon 
the tenders which have been received will take place in the course 
of the next six weeks, and that any British firms desirous of com- 
peting should lose no time in communicating with Monsieur D. A. 
—w of Sofia, or directly with the Mayor of that city, Monsieur 

. Petkoff. 


Art the instance of a number of Magdeburg manufac- 
turers, an electro-technical experimental station is about to be 
founded in that town, to afford to companies or private persons 
opportunity of experimenting as to the practicability and cost of 
various electrical arrangements, and of testing machines and 
apparatus, The station will be arranged on the pattern of one 
already existing at Munich, but expanded in several directions, 
Dr. M. Krieg, editor of the Llectro-technical Echo, will be at its head. 


In the House of Commons on the 8th inst. Mr. T. W. 
Russell asked the President of the Board of Trade whether the 
committee of the Royal Society appointed to inquire into the 
report on lighthouse illuminants had sent in their report, and, if 
not, when it might be expected. Sir M. Hicks-Beach said :—“ [ 
understand from the President of the Royal Society that the com- 
mittee on this subject do not propose to have any further inter- 
views, and that their report is partly drawn up, but it seems 
doubtful whether it will be finished before the prorogation.” 


Tue New York correspondent of the Standard, tele- 
graphing on Wednesday night, says:—‘‘The City of New York 
has just made her fastest trip, and become one of the four vessels 
which have crossed the Atlantic in less than six days. But she 
required three hours and two minutes longer than the Teutonic, 
which has established the first record of five days, nineteen hours, 
and five minutes, or thirteen minutes quicker than the City of 
Paris. The feat of the Teutonic is remarkable for its hourly 
average of 20°17 knots. On her fastest day she covered only 512 
miles, which is three under the City of Paris’s 515. The two ships 
raced within sight of each other until Sunday.” 

Tue Admiralty have issued tenders for further materials 
in connection with their scheme for strengthening the Navy. These 
requirements will probably complete the work needed for the 
augmentation of the fleet. They are for various kinds of pro- 
ductions, including a slight proportion of armour-plates. Although 
no new orders are being received, and are not expected for some 
time, the two armour-making firms are booked well forward into 
next year. The work now being asked for is partly for the new 
cruiser Crescent. The Admiralty have placed the armour—l4in, 
compound—for the conning towers for the four large battleships, 
These thick plates aredivided, as usual, between the two local firms, 


STRIKEs are so prevalent that the state of trade must 
be good. A complete suspension of the Australian shipping trade 
is threatened in consequence of demands made by the Marine 
Officers’ Association at Melbourne for improved pay. ‘The ship- 
owners have partly conceded these demands, but refuse to recog- 
nise the Association because it is affiliated to the Seamen’s Union, 
which, together with the dock labourers and other trades, is sup- 
porting the officers, whose ultimatum tothe owners expires on the 
15th inst. The situation is also rendered more complicated by 
the demands of the Shearers’ Unions, that shippers should refuse 
to handle non-unionist wool, a request with which the shippers 
decline to comply. The shipowners are pledged to act together in 
the matter. 


A work of some difficulty is now being undertaken with 
a view to purifying that part of the river Seine which flows through 
Paris. At present the water is badly contaminated, not only by the 
drains which find an outlet on both the right and left banks, but 
also to a very considerable extent by the drainage of the St. Louis 
and the City Islands. It is in order to purify the river as much as 
possible that a double conduit is being laid down in the bed of the 
river, to convey the drainage from the islands to the big collector 
near the Pont del’Alma. This double conduit is constructed of 
sheet iron, and has a diameter of 50cm. It is placed ina bed dug 
in the bottom of the Seine, and is protected by a thick coating of 
cement. The cement is prepared on pontoons, is placed in big iron 
receptacles, and is sunk to the bottom of the river. The recep- 
tacles are then opened by divers, and the cement is placed over the 
conduits; the work will be completed within a fortnight. Another 
conduit, similar in construction, will then be begun between the 
lle de la Cité and the collector de ]’Alma. 


On Saturday afternoon last, Sir James N. Douglas, 
M. Inst. C.E., F.R.S., distributed the certificates to the success- 
ful students at the Crystal Palace Company’s School of Prac- 
tical Engineering, awarded for the summer term, 1890. The 
examiners for the term were Mr. A. R. Sennett and Mr. 
S. H. Cox, who reported that the electrical section was 
a valuable addition to the work, in view of the great ad- 
vances recently made in the practical applications of electrica 
science. The colonial section appeared to be filling a want which 
was more than ever felt—the means of obtaining a practical 
knowledge of subjects and processes only to be met with in 
colonial occupations. The class work throughout the term had 
been very satisfactory, and the drawing specimens exhibited the 
result of careful training and a thorough appreciation of what was 
taught on the part of the students. Sir J. N. Douglass, in pre- 
senting the certificates, expressed himself highly pleased with the 
technical and theoretical work of the school, which he had that 
morning inspected in the several departments. He believed that 
institution to be the most valuable gateway to the profession, and 
it had given him real pleasure to be present. He congratulated 
the students upon the excellent character of their work, and said 
he envied the young men of the present generation of engineers for 
the great privileges they enjoyed with regard to the education 
they received to fit them for their profession, An Englishman 
ought never to be afraid of prey amy and he believed it was 
one of the best things that could happen to him to te placed ina 
position where he would have to compete with others, 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS,—Madame Boyveau, Rue de la Banque. 
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NEW YORK.—INTERNATIONAL News Company, 88 and 85, 
. Duane-street. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

P. 1. L. W. (Liverpool).— The ansirer to your question depends much upon 
the diameter of the pipes you require. 

ErratumM.—On page 113 of our last impression, third column, the word 
“cuor” instead of “ riser” occurs with reference to ingot castings, 

IRON FOR CHILLED CASTINGS. 
(To the Editor of The Engineer.) 

Sir,—I should be glad if any of your readers could tell me of any irons 
besides Weardale which can be used for chilling purposes, especially for 
ploughshares. CHILL. 

August 9th. cesiniaiguiiaiians 
REPAIRING ROOFS OF LARGE STEEL WORKS. 

(To the Editor of The Engineer.) 

Sir,—We shall be obliged if you will let us ask in your correspondence 
column whether any of your readers can recommend us contractors who 
would undertake to repair large roofing of late steel works. L. W. 

Wales, August 12th. 


HERCULES ICE-MAKING AND REFRIGERATING MACHINE. 
(To the Editor of The Engineer.) 

Sir,—Could any reader give me any information respecting a new ice- 
making and refrigerating machine now in the market, called the 
Hercules? I am told that it is a new invention, and has been out some 
few months. Any particulars would oblige. M. J. 

London, August 7th. 


CLEARING FEED-WATER OF OIL. 
(To the Editor of The Engineer.) 

Sir,—Since the days of high-pressure steam, which necessitates the 

lubricating of the valve faces and cylinders of steam engines with mineral 
oil, trouble has been continually experienced by the oil getting back into 
the boiler with the condensed water. I believe there are several good 
methods for freeing the condensed steam of this oil, but I do not know 
one that is perfectly safe. Could one uf your readers kindly recommend 
an apparatus that would be certain in action? Both land and marine 
boilers are constantly being injured through the oil being allowed to pass 
back into the boiler. ANTI-OIL, 

August 10th. — 
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DEATHS. 
On the 8th inst., at Colintraive, Beckenham, Jonn Watson, M.I.C.E., 
in his 75th year. 
On the 6th August, at the residence of his son-in-law, Dr. H. Wintle, 
Kingsdown, Church-road, Forest Hill, 8.E., Freperick RuMBLE, C.E., 
aged 79, of Beckenham, Kent. 
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THE LONDON WATER SUPPLY CONTROVERSY. 


Ir the London County Council had been called into 
existence a few years earlier than happens to have been 
the case, so as to have gained an established reputation 
and won the confidence of those who at present view it 
with disfavour, there can be no doubt that the transfer 
of the metropolitan water supply to that body would now 
be a very near event. The constitution of the County 
Council gives it the status of a public authority repre- 
sentative of the metropolitan ratepayers. Such an 
institution was always felt to be necessary if the 
colossal property of the London water companies was 
to be made the subject of purchase in the public interest. 
The “Trust "—now an unlucky word—that was to be 
formed under the scheme of the present Lord Cross could 
only have been intended as a temporary arrangement, 
pending the creation of a general local authority, to whom 
the entire affair would have been permanently confided. 
An authority now exists, occupying a position in 


harmony with a claim for the possession of the 
London water supply. Yet it may not ask for the pos- 
session. Parliament has not given it the power to pro- 


mote a Bill for the purchase of the water companies. 

3ut the County Council has been lucky enough, by a 
clause in its Various Powers Bill of the present session, 
to get statutory authority for the expenditure of £5000 
in negotiating and inquiring with respect to the water 
supply of London. Thus it may arrange terms with the 
companies; but there it must stop. At this juncture 
there comes to its rescue a contingent force from among 
the vestries and district boards, led on by Mr. James 
Beal. These parties are seeking to raise a fund by which 
to defray the expense of preparing a Bill and carrying it, 
as it were, to the threshold of the House of Commons, in 
the hope that the Government may adopt the measure 
as their own. In the meantime, a Committee appointed 
by the Court of Common Council, with Sir Guyer Hunter, 
M.P., as its president, has been conducting an inquiry 
into the condition of the London water supply and the 
charges levied by the companies. The process of taking 
evidence in London is for the present suspended, the 
Committee being on a visit to Manchester and Glasgow. 
The water companies have stood entirely aloof from the 
Corporation inquiry, giving as their reason that the 
tribunal was irresponsible and unsuitable. 

An important element in regard to the metropolitan 
water question consists in the attitude assumed on the 
subject by the President of the Local Government Board. 
In the House of Commons, when asked whether the 
Government would bring forward a Bill in the present 
session for the purpose of suspending the powers of the 
London Water Companies to increase their charges for 
water in accordance with the results of the quinquennial 
reassessment of house property, Mr. Ritchie replied that 
the powers in question were conferred by statute, and 
could not be dealt with alone. ‘‘The matter is one,” 
said Mr. Ritchie, ‘“‘ which should be considered in con- 
nection with the whole question of water supply.” Of 
course, so difficult a subject could not be dealt with at 
once. ‘The probability of the matter being brought for- 
ward in a year or two was indicated by a reply subse- 
quently given to a deputation from the vestries. Mr. 
Ritchie then spoke favourably, though guardedly, of 
transferring the water supply to the London County 
Council. He almost shadowed out the plan to be pur- 
sued. Referring to the inquiry that was being carried on 
by the Corporation, and to that which the County Council 
was being authorised to undertake, Mr. Ritchie expressed 
a hope that these bodies, after full consideration, would 
be prepared to place before the Government their views 
on the question. ‘‘ The Government would then be pre- 
pared to give a full, careful, and, he hoped, a satisfactory 
consideration” to any recommendations and reports that 
might come before them. This would seem to show that 
the end is not far off. Yet there are obstacles to be 
encountered which may delay the settlement for some 
few years to come. 

The break-down of Lord Cross’s purchase scheme in 
1880 was on the question of price. The plan proposed 
by Mr. Beal and his coadjutors is to make every effort to 
come to terms with the water companies, failing which a 
scheme will be formulated for introducing an indepen- 
dent supply. This dernier ressort is held out as a sort 
of threat to the water companies, but’ may be looked 
upon also as a threat to all London, for anything more 
obnoxious to the traffic and general locomotion of the 
metropolis than the laying down of a secondary set of 
mains can hardly be conceived. The superfluous expense 
thus created would be intolerable, as well as the universal 
inconvenience. If every street had a subway, the idea 
of a competing supply of water might be feasible, but we 
venture to say that in the present condition of things it 
is practically hopeless. The cost of an independent 
supply, even under the most favourable circumstances, is 
reckoned at £15,000,000. But we question whether even 
this estimate provides for the due occupation of the entire 
area dominated by the London water companies. What 
that area means has just been shown by the Metropolitan 
Water Examiner, Major-General A. de C. Scott. It 
comprehends a space of 519 square miles, of which only 
121 are within the metropolitan boundary. Outside the 
borders of the London County Council lies an expanse of 
very nearly 400 square miles, where the houses and the 
population increase with peculiar rapidity. Does the 





metropolitan ratepayer calculate upon carrying a com- 





peting supply down to Dartford and Greenhithe, to 
Orpington, Farnborough, and West Wickham, or to places 
far up the valley of the Lea towards Hertford? Of 
course it would be eminently unfair for a competing 
supply to be taken only into the crowded districts, and to 
leave the companies to supply outlying parts occupied by 
a scattered population. Within the metropolis there is a 
population of 4,497,000 on an area of 121 square miles, 
while without there is a population of 1,127,000 on an 
area of 898 square miles. In the former case the inhabi- 
tants are 37,000 per square mile, and in the latter con- 
siderably less than 3000. 

Concerning the price to be paid for the companies’ 
works, there is apparently a growing disposition to agree 
to a higher figure than was tolerated some time ago. 
There ought to be no great difficulty in arriving at a fair 
and equitable sum. In 1888 the trade profit of the 
London water companies was very close on £1,100,000. 
Some interest was received on deposits and invested 
funds, raising the gross profit to £1,105,000. Payments 
for interest on temporary loans, loan capital, debenture 
stock, and preference stock, exceeded £177,000, leaving a 
net profit of £927,500. The authority to whom the 
undertakings were transferred could take over the entire 
indebtedness, pay the interest of the debt out of revenue, 
and have the clear profit of £927,500. By this time the 
amount is probably something like £1,000,000. If the 
shareholders are to suffer no loss, this income must be 
provided for them, and to accomplish this purpose in the 
form of 3 per cent. stock would require £83,333,333. 
This would provide nothing as compensation for compul- 
sory sale, but the additional security might be looked 
upon as a quid pro quo. Supposing such a bargain to 
be made, consumers would pay what they now pay for 
their supply of water, but there would be no need to raise 
the price of the supply owing to any increase in the 
rateable value of a house. An increasing revenue would 
inevitably arise from the increase in the number of 
houses, of which about 13,000 are added each year. 

The quality of the water supplied by the London 
companies has been brought under review by some of 
the witnesses before the Corporation Committee. Some 
evidence of a very disquieting nature was given by Mr. 
Jabez Hogg, but was so obviously erroneous that we are 
only surprised so eminent a witness should have been so 
greatly mistaken. The statements happened to be in 
distinct opposition to the analytical results obtained and 
reported upon from month to month by Dr. Frankland, to 
whose testimony can be added that of Messrs. Crookes, 
Odling, and Tidy. Major Lamorock Flower, the Sanitary 
Engineer of the Lea Conservancy, gave very clear 
testimony to the excellence of the New River supply; 
and another engineer, Mr. Peregrine Birch, gave a very 
good defence of the supply from the Thames. Sir 
Robert Rawlinson ventured to say he ‘did not believe 
that Thames water was necessarily injurious to health ;” 
but he thought it was possible to effect a vast improve- 
ment by taking the water from the area of the Thames 
basin without going into the open river at all. The 
obstacles in the way of obtaining an alternative supply 
from North Wales he considered almost insuperable. 
As for the control of the supply, he preferred a 
Special Commission, the County Council being, in 
his opinion, “such a huge, unwieldy body” as to 
render it unfit “to manage such matters.” Captain 
Shaw was able to make a very encouraging statement 
with regard to the provision of water for the suppression 
of fires. On the whole, considering that they were 
unrepresented, the companies do not seem to have come 
out of the inquiry so very badly. Some of the evidence 
was decidedly in their favour, and if there is any weak 
point, it is with regard to the high charges made for the 
supply in the City and some other parts of London, 
where large business premises are highly rated and use 
little water. Even for that state of things a defence can 
be offered, seeing that the water supply is mainly a 
sanitary question, and differs in that respect from the 
supply of gas. Ademand for a domestic supply by meter 
is not judicious, and we are glad to find it discountenanced 
by Mr. Beal and his friends. The prolonged discussion 
which the London water supply has undergone seems at 
last to have dispelled some misconceptions, and the 
question is so much the more advanced towards a final 
settlement. 


MODERN SMALL STEAM ENGINES. 


So large a proportion of all the small engines made in 
this country are produced by those who make the agricul- 
tural engine, that the design adopted for them has an 
important influence on the whole. Alleged stupidity, 
slowness, and obtuseness with regard to things necessary 
to efficiency are characteristics which, whether real or 
imagined, are exercising a great and deterrent influence 
on the development of the small steam engine. It is not 
necessary that these characteristics should actually be 
operative. They are alleged to exist and to be operative, 
and that is in itself sufficient to produce the effect. The 
average owner and attendant of the small steam engines 
required on farms and estates are assumed to be incap- 
able of exercising the care which is necessary to the 
proper working of an engine and boiler, if it be designed 
for economical working. Acting on this alleged stupidity 
and this assumed disregard by farmers of their own 
interests, the makers of engines and boilers of small 
power have been long accustomed to speak of an agri- 
cultural engine as though it were necessarily a thing of 
low order, capable of withstanding the roughest treat- 
ment, and of doing its work without the bestowal upon 
it of the least care. The consequence of this is that 
these small engines are made heavy and slow, and the 
boilers are made heavy and cumbersome, with large 
water space and small heating surface and low pressure. 

Now it may be asked whether the time has not arrived 
for ceasing to act upon these assumptions. The recent 
trials of steam engines at Plymouth by the Royal Agri- 
cultural Society, and the correspondence which has 
appeared in our columns and those of other journals 
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since those trials, have proved that there is much differ- 
ence of opinion concerning the requirements of modern 
small engines. Three engines were tested. One of these, 
that of Messrs. Adams and Co., was a simple well-made 
heavy engine, with a large, heavy boiler. Another, that 
of Messrs. E. R. and F. Turner, was a somewhat less 
simple engine, fitted with automatic cut-off, with a 
smaller and less simple boiler. The third was that of 
Messrs. Simpson, Strickland, and Co., the engine being a 
small light Kingdon’s compound engine, with a small 
boiler and large heating surface. The latter engine and 
boiler is similar to that which the makers have made in 
considerable numbers for launches. Only one has been 
used for agricultural purposes, but this has been at work 
about ten years, and was exhibited at the Show still in 
good working order. It used, on the trials, less than half 
the water required by the other engines, and very much 
less than half the coal. The cubic space occupied by the 
boilers were respectively 49ft., 19ft., and 11ft., so that 
the largest one was four and a-half times, and the second 
one two and a-half times the size of the small one; and 
the weights may be taken as proportional to these 
figures. On a farm, or with an engine which needs be 
portable, this is a consideration, and the quantity of 
water to be carried to it is not an unimportant matter. 
The engines would do the same work, but one would 
consume, if constantly at work eight hours per day, about 
forty tons of coal less per year than the other. These 
are surely very important advantages, but the farmer is 
denied them because he is assumed to be incapable of exer- 
cising care in the selection and supervision of his engine 
driver. Yet if the farmer happens to have riverside 
property, and chose to use a small steam launch, he is 
forced to possess and work just such an engine. He is 
supposed to be unable to prevent his farm men from feed- 
ing the boiler with mud instead of water, and equally 
unable to see that the boiler is cleaned more or less fre- 
quently according to the character of the water used. 
He is, on the one hand, credited by the makers of the 
delicate machinery of the small milk separators to be 
capable of carrying out the instructions as to its use, and 
yet he is denied the credit of using the same care with a 
steam engine which would pay him for his trouble. 
Years ago farmers, as owners of steam engines, might 
have been as stupid or as slow of comprehension of the 
ways of machinery as this, and there may be some even 
now; but this is not a sufficient reason for forcing all to 
pay a coal bill of more than double the amount it need be. 

The arguments that are commonly used concerning an 
agricultural engine by those who look upon the hittle 
compound engine at Plymouth as hopelessly unfit for 
anything but launch work, would preclude all improve- 
ment in the efficiency of small engines. They are argu- 
ments of exactly the same order as those which have 
marked the history of the development of every mecha- 
nical achievement. We do not wish it to be understood 
that the engine which Messrs. Simpson and Strickland 
exhibited at Plymouth was all that could be desired. In 
some details it was far from it, and one important detail, 
a governor, was entirely missing. Neither do we think 
that the boiler was the best possible for the purpose. 
There is perhaps scarcely a detail of either boiler or 
engine that is not susceptible of improvement; but for 
all that we fully concur with the judges in their award. 
The engine showed what ought to be done as much as it 
showed what had been done; it pointed the way to 
future improvements and to even greater economy, and 
we shall be very much mistaken if in a very short time 
it is not understood that the farmer or estate owner who 
requires a small engine is as capable of insuring it proper 
attention as he is of winding his watch or of using a 
milk separator. There is no doubt that the prizes were 
properly awarded at Plymouth, although with regard 
to the second it is questionable whether the engine and 
boiler might not say of the judges that they were “ not 
weighing our merits, but pardoning our offences.” 
Another point that should be mentioned is the not 
uncommon remark that a high-pressure is not suitable 
for farm use. No satisfactory reason is given for this. 
One is bid to “ imagine a farm labourer tending a boiler 
with steam at 150 or 200lb. pressure,” as though the 
picture so conjured is sufficient to put an end to the 
argument or such a proposal. We must admit that we 
see no adequate reason for denying the farmer, or other 
user of smal] steam engines, the advantages of high-pres- 
sure steam. There need be no more danger. A boiler 
designed to work at 75 lb. will probably be less safe for 
its pressure than one designed to work at 2001b., and the 
farm labourer could learn to use the one carefully as 
soon as he could the other. 

These questions are of some importance even in con- 
nection with engines up to five horse-power, as at Ply- 
mouth, for the gas engine will certainly take the place of 
the steam engine when it is found that there is little to 
choose between them in the cost of fuel; but they are 
far more important when we recognise the fact that, for 
all we can tell, the ordinary make of steam engines of 
— more than five horse are nearly, if not quite, as 

ad. 





RIVER OUSE NAVIGATION. 


AN important step has been taken by the County Council 
of Huntingdonshire, under the powers of the Railway and 
Canal Traffic Act of 1889. At a recent meeting of the 
Council Lord Sandwich called attention to the condition 
of the canalised portion of the river Ouse, and moved a 
resolution to the effect that the Board of Trade be asked, 
under the powers of the Railway and Canal Traffic Act 
of 1888, to order an inquiry into the present condition 
of the navigation and to take the steps directed by the 
Act for the subsequent management of the same. It appears 
from the statement made by Lord Sandwich that the whole 
river from Bedford to Earith is a mass of weeds, the locks are 
tumbling to pieces, and the whole navigation going to ruin. 
This condition of the river is a very serious matter to those 
interested in the drainage of the land, as, in the least excess 
of rain, the whole country bordering on the river is flooded. 





The navigation now belongs to a single proprietor, who 
derives his rights from Letters Patent granted in the year 
1628 and 1639, and from Acts of Parliament passed in the 
reigns of Charles II. and George I. In the beginning of the 
present year a syndicate was formed with the intention of 
purchasing from the proprietor his rights, and for raising the 
capital for opening out and restoring the navigation. A report 
was obtained from Mr. W. H. Wheeler, C.E., as to the con- 
dition of the river and the prospect of traffic. The negotia- 
tions, however, fell through, owing to the extravagant sum 
asked by the proprietor. It was said at the meeting that 
£17,000 had been refused for these navigation rights; 
which are not, in the neglected condition of the river, 
sufficient to keep the locks and: other works in repair. 
If these negotiations had been successful it was pro- 
posed to obtain an Act giving power to connect this 
river with the Grand Junction Canal by a short branch, 
and so open up direct communication between the Port 
of Lynn and the Midland district of England. The 
portion of the river Ouse between Earith and Bedford, 
over which dues are now collected, is a waterway of con- 
siderable size, and affords the means of drainage for upwards 
of three-quarters of a million of acres of land. The river is 
of great width and depth, except where through neglect it 
has become shoal. It could be adapted for vessels or barges 
carrying from 200 to 300 tons at a comparatively small 
expense. The country through which the navigation passes 
is very level, and few locks are, therefore, necessary. The 
present locks admit of barges carrying from fifty to sixty 
tons. There is a small amount of traffic to St. Ives and 
Huntingdon, and occasionally barges reach St. Neots, where 
the proprietors of a paper mill have restored the lock at 
their own cost; but beyond this, up to Bedford, the naviga- 
tion is practically derelict. The principal motive actuating 
the County Council is, of course, the matter of drainage, 
which is a very serious question in the present neglected 
condition of the river. 


MIDLAND RAILWAY WORKING. 


Tue effect of advances in the cost of coal and in the rate 
of wages is seen in the report and accounts of the Midland 
Railway. In the first half of the current year the traffic 
receipts were over £220,000 in excess of those for the corre- 
sponding period of the previous year; but the workin; 
expenses increased to fully 554 per cent. of the receipts, an 
the balance available for dividend was only £53,000 more 
than in the corresponding period. Out of the £169,000 which 
is thus shown to have been added to the expenditure, some 
£54,000 represents the increased cost of coal and coke for 
locomotive power alone. Nearly one-third of the increased 
expenditure is due to the enlarged cost of fuel, though it is to 
be remembered that some 400,000 additional train-miles have 
been run. And the effect of the increase in the wages may 
be estimated from the fact that, in the two departments of 
way and works and locomotive power, the additions to the 
wages are about £24,000, the largest addition being in the 
wages in the running of locomotives. Clearly, the increase 
in the cost of coal and coke and in the rates of wages have 
been so large and so sudden that they have swallowed up the 
bulk of the increased receipts for traffic for the half-year. It 
is quite probable that in the current half-year this may be 
changed, for the tendency of the traffic receipts is still towards 
increase ; and though the cost of coal will for the present beadded 
to in proportion to the tonnage consumed, yet there should be 
not only a check to the increase in the total sum to be paid 
for wages, but there should be a more economical working. 
The Midland Railway has one special feature—its addition 
to capital is at a very rapid rate, and hence there is on it 
usually a large amount of unproductive capital. It is quite 
eage that the increase in the working expenses may 

ring about a lessened amount of capital expenditure after 
the close of the present year; and should this be the case, 
there will be, as the works are made productive, a much 
better result than there has been. Indeed, one of the great 
needs of the Midland is something approaching to a close of 
its capital account, as far as the making of expensive new 
branches is concerned. All our railways will have soon 
before them the question of the revision of rates by 
Parliament, and it is clear that there will be some changes 
of moment that will have important effects on the earning 
power of the railways generally. There is a session or two 
before the companies to prepare for these changes, in what- 
ever direction they are. And one of the methods that will 
be forced on the consideration of the Boards is that of 
lessening the capital commitments on account of “ fighting’’ 
lines, and the use of greater unity in working, so as to check 
that enlargement of the expenses which has shown itself so 
generally in the past half-year, 


THE BATTLE OF THE TRADE MARKS. 


SHEFFIELD firms have built up great businesses, and 
acquired world-wide reputations on the strength of certain 
trade marks, which are the distinguishing badge of their 
productions. Some of these marks are worth large sums of 
money. They are, indeed, the only indication by which 
customers in remote parts of the world can know that they 
are buying what they desire. A few houses have a name 
which is equally well-known; but for one name which 
is accepted abroad as a standard of quality, there are hun- 
dreds of trade marks more or less celebrated in the world’s 
markets. It is no cause for marvel, therefore, if the owners 
of these valuable “signs” or guarantees of goodness guard 
their possessions with jealous care. Sometimes they have to 
exercise Vigilance against home competitors; generally it is 
the foreign rival who gives the greatest trouble. One large 
cutlery establishment estimated that it cost them £1000 a 
year to defend their name and mark against foreign 
pirates. The Merchandise Marks Act has operated as 
a great factor for honest trading; but the evil of fraudu- 
lent use of other people’s property in this way is not yet 
extinguished. The foreign rival has to be fought out-and-out. 
At home the difficulty is to distinguish between labels so much 
alike that they are calculated—or supposed to be calculated 
—to mislead the customer. In many cases these occur with- 
out any fraudulent intent, and then there is a struggle 
between the rival holders for supremacy. A case has 
just terminated which occupied nineteen days in the 
hearing, and the judge’s decision—after eight months 
waiting—has been received. The judicial outcome is 
somewhat small for the time occupied; but the question 
re-opens the more important point—why should these 
cases go into Court at all? This is the question which 


is being asked by those who are acquainted with the trades 
and trade mark difficulties, and they are of opinion that a 
jury of experts, sitting at Sheffield, or Manchester, or Bir- 
mingham, could decide the knottiest of trade marks disputes 
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in a tithe of the time taken “to unroll the record” in oy, 
High Courts. There would be no difficulty in finding a 
Board for the purpose. In Sheffield, the Cutlers’ Com n 
is a perfect repository of trade mark lore; and while the 
decisions would be based on knowledge and be iven 
promptly, the judges of the country would be relieved for 
actions of imperial consequence, 


FOREIGN SHIPS IN BRITISH TRADE, 


THe increasing employment of foreign vessels in our export 
coal trade is a subject we have previously referred to in Typ 
ENGINEER, and more recent —— confirm the deductions 
we have drawn. Taking some official returns for last month 
we find that whilst 292 British vessels took export coal 
cargoes from the port of Newcastle, there were 192 forej 
vessels similarly cleared in the same month. From Blyth 
the two classes were nearly equal, there being seventy-six 
British and seventy-two foreign cleared in the export cog] 
trade last month. From Sunderland the proportion was 
seventy-nine British and seventy-four foreign; and from 
Kircaldy and its dependent ports, forty-seven British vessels 
took coal cargoes foreign, and the large number of 128 fore} 
took the same kind of cargo in the month. From West 
Hartlepool the preponderance of conten vessels was great— 
the numbers being twenty-six British and seventy-four foreign; 
and from Borrowstoness there was an equally large pro. 
portion of foreign ships to the British. At Cardiff there were 
400 British and 155 foreign; at Grangemouth the numbers 
were more equally divided; and at Hull there was, with g 
considerable number of foreign vessels, a large majority of 
ourown. At Grimsby, Granton, and Middlesbrough there 
were in the month more foreign than British vessels em. 
ployed in the export coal trade. This increasing employ. 
ment, then, of the foreign vessel does point to some cause 
that needs investigation, though it is quite possible that it 
may be due not so much to the outward as to the inward 
cargo. It is quite possible that there may be in the fuller 
cargo of timber which foreign vessels are at times allowed to 
bring into our ports, a reason for the growing employment of 
these vessels both in the timber and the coal trade. The 
lower wages paid to some of the foreign sailors is also an 
inducement, and their comparative freedom from interference 
by legislation as to load line matters may be a further cause, 
But whatever may be the causes, it seems certain that there 
is a growing employment of foreign vessels in our export coal 
trade, and it is well worth the while of shipowners and others 
who are interested to endeavour to trace the causes, and to 
learn whether a remedy can be obtained for the evil—for it is 
an evil to our commercial marine. 








LITERATURE. 


Naval Annual, 1890. By Lorp Brassry, K.C.B, 
Portsmouth: Griffin and Co. 1890. 

WE are glad to note, on an examination of this fourth 
issue of a publication which is now anticipated with so 
much interest, that a suggestion we have made on 
former occasions, that a less bulky compilation would 
meet all requirements, is this year carried out. We 
regret, however, that it was not possible to ‘' the work 
in the hands of the public at an earlier period. Accounts 
of manewuvres which took place twelve months ago, 
and detailed at a time when those for the current year 
are in progress, have little interest for the public. 
The only reason for delaying the publication is, that it 
may include our Naval Estimates for the following year; 
but as they are usually submitted to Parliament in 
February, this need not entail delaying the issue of the 
“Annual” until July. In most other countries Naval 
Estimates are prepared and published the year previous. 

The “ Annual” for 1890 is divided again into four parts. 
Part I., by Lord Brassey, contains several interesting 
chapters on various subjects, commencing with the 
Naval Manceuvres by the principal Maritime Powers in 
1889. Next to our own, those of France are given in 
greatest detail. They chiefly consisted of attacks on the 
coast, and in attempts to land a force by evasion of the 
superior squadron. The strategical value of such opera- 
tions is practically nil, but for training purposes and test 
of material they are most useful. In dealing with the 
question of our Naval Reserves, it is natural that Lord 
Brassey should express regret that a corps with whichhe 
has been for so long connected should not yet have been 
definitely established as an integral portion of our national 
defences. We allude to the Royal Naval Artillery Volun 
teers. The fault rests with the Admiralty in not plainly 
telling the corps whether it is required or not. If, as the 
First Lord said at Liverpool in 1885, ‘‘ We must for the 
future largely rely upon local effort . . . to co-operate 
with naval and military forces of the Crown should there 
be any imminent danger,” the Naval Volunteers have a 
right, after devoting time and money to making them- 
selves proficient, to demand whether they fulfil the con- 
ditions required. If so their position and duties in time 
of war should be clearly defined. If, however, the 
Admiralty consider that the sources from which the force 
is recruited preclude the idea of its being of any assist- 
ance to the regular Navy, it would be only fair to say so 
plainly, and state what alteration in the composition of 
the corps is necessary to entitle it to a place in the national 
defence. We are of opinion that every encourage- 
ment should be given to Naval Volunteers, and if it be 
urged that men not brought up to the sea from 
earliest youth would not be useful, it must be remem- 
bered that only a few years ago the crew of a man-of-war 
was largely composed of artisans without any pretension 
to being seamen, but who in a few months became excel- 
lent sailors. It is a pity that a misunderstanding 
between the Admiralty and the mercantile ports led to 
the extinction of the Home Defence Association, and that 
the latter movement in some way could not combine with 
the Naval Volunteers. We trust this may yet be effected. 
In his remarks on the length of time ships are kept in 
commission abroad, we are cordially in agreement with 
Lord Brassey. In no case should officers or men be 
absent from England more than three years. The vexed 
question of local defences at home and abroad is dealt 
with in chapters vi., vii., and viii. A moderate use. of 
forts is advocated, and the anomaly of placing the laying 


The 








Ava. 15, 1890. 


THE ENGINEER. 


137 








——————— 


of submarine mines in the hands of men who have first 
to be taught to row and manage a boat is pointed out. 
As the author says, “ there is much to be said in favour 
of making the Navy responsible for the defences of the 
coast.” ‘The remainder of Part I.is taken up with useful 
information on naval construction at home and abroad. 
No problem is more difficult of solution than that 
of formulating the limit in dimensions of either battle- 
ships or cruisers. Whether an aggregate of 114,000 tons 
should be distributed in eight vessels of 14,250 tons, 
or twelve of 9500 tons, is a question which we are not 
now prepared to discuss, and Lord Brassey wisely leaves 
it open. We cannot, however, follow the opinion of 
Lord Armstrong, quoted in this portion of the “ Annual,” 
that future construction should be entirely in un- 
armoured vessels of great — and offensive power. 
Armour protection against shell fire must be afiorded, 
though we may abandon | the attempt to keep 
out the more solid projectiles. There is nothing to 
favour Lord Armstrong's view in present construction 
abroad. France is placing thin armour on moderate- 
sized ships, and Russia continues to build belted cruisers. 
The Piemonte type is useful for certain purposes, but it 
cannot replace the armoured battleship or a vessel 
intended to cruise in distant seas. In her case, we 
should prefer a lighter armament with a higher free- 
board, so as to enable her to maintain a high speed 
against a moderate wind and sea. In the chapter on 
the older ironclads, we concur with Lord Brassey that 
they should not be condemned. None of those vessels 
which have a sound hull should be put on one side as 
worthless. If obsolete in many ways they have a 
distinct value as a reserve, especially in home waters, 
where great coal endurance is not so _ essential. 
The difficulty is to know where to stop in the 
expenditure to improve their efficiency. We can- 
not expect to obtain in them the speed of modern 
vessels, and a reliable ten knots would meet the case. 
Lord Brassey expresses a high opinion of the Imperieuse 
and Warspite, and we have on more than one occasion 
advocated additional vessels of this type. Except in 
speed and coal endurance, the Blake and Blenheim 
appear to have no advantages over the older type com- 
mensurate with the additional 600 tons given them. In 
view of the great development of auxiliary armaments 
and quick-firing guns, we prefer light vertical armour to 
any increase of internal protection. 

Part II., which has been contributed by Mr. F. K. 
Barnes, for many years Constructor at the Admiralty, 
contains lists of British and foreign fleets, with plates of 
representative types of vessels. A division is made 
between armoured and unarmoured ships, and the names 
are arranged in alphabetical order. I'rom this method 
it would appear that while we have eighty-two armoured 
ships built and building, the French have seventy- 
two. Comment is superfluous, and we have on pre- 
vious occasions regretted that this classification is 
adhered to. It is not a difficult matter to sub-divide 
all fleets into battleships, coast defence vessels, and 
cruisers. In no other way are we enabled to form an 
estimate of relative naval power. But according to the 
plan pursued in the “Annual,” the Blake is called an 
unarmoured cruising ship, though she carries several 
hundred tons of steel armour, while the Australia is 
placed in a separate list because her protection is distri- 
buted in a different manner. Those who seek in the 
“Annual” to ascertain how far we come up to the standard 
of being equal to any two nations combined will receive a 
shock, because they will observe that the completion of 
the present building programmes will give France and 
‘ussia 118 armoured ships to 82 English. We are glad 
to see plates of older vessels less numerous this year. A 
few more might be eliminated, and we would suggest 
that steel, compound, and wrought iron armour should 
be more clearly defined. 

Part III., by Captain Orde Browne, is devoted to armour 
and ordnance, with useful tables of British and foreign 
guns. Whether steel or compound armour can best 
withstand the attack of steel projectiles still appears 
unsettled. In the Dutch experiments last year only 
compound plates competed, and in the Nettle trials there 
was no sample of the best French steel armour. It is a 
pity such an interesting matter cannot be decided. 

Part IV. of the “Annual” is a collection of statis- 
tics, official statements, and papers connected with 
naval matters; included are the British, French, 
Italian, German, and Russian Naval Estimates for 
the current year. As showing the diversity of opinion 
as to the relative strength of fleets, we find in the 
report of the French Naval Budget Committee that 
their own country is only credited with twenty-one effec- 
tive ee to our fifty-five, including vessels building; 
on the other hand, in the comparative tables of British, 
French, and Russian ships, given on pages 462 and 463 of 
this “ Annual,” we observe the French possess twenty- 
five effective battleships and six coast-defence vessels, 
which latter are much more formidable constructions 
than our own which are similarly designated. Nothing, 
however, is more difficult than to form comparative tables 
of war vessels, 

We are surprised to find no mention of the Zalinski 
gun, and the improvements which have been effected in 
this weapon. ‘Torpedoes also receive little attention, 
though considerable advance has been made with the 
Brennen, Howell, and Whitehead. The latter still 
holds its own, and we are introducing a much larger type 
into new vessels. Notwithstanding all omissions, the 

Annual” is a most valuable publication, and it is 
brought out in a manner which reflects the highest credit 
upon both the compilers and publishers. 


Particulars of the War Ships of the World. Published by the 

Committee of Lloyd’s Register of Shipping. London: 1890. 
THE eighth revised issue of Lloyd’s Tables of the World’s 
War Shipping, and summarised statistics relating to the 
World’s mercantile marine, 1s fully up to the excellent 
Standard of detail and accuracy which characterised the 





preceding annual publications of that wide-spread and 
energetic organisation. The particulars contained in this 
volume have been extracted from Lloyd’s Register Book 
for 1890-91, which work is now issued in two volumes 
instead of one, as formerly was the case. The necessity 
for the latter course seems to have been pressed upon 
the Committee in consequence of the inconvenient 
bulk to which their Register Book had grown by 
reason of the many numerous additions which have 
lately been made to the statistics of shipping, ship- 
owners, shipbuilders, docks, harbours, &c., compiled for 
the information of their subscribers. The greater portion 
of the Register Book is necessarily occupied with data 
relating to the condition of shipping as reported by 

Lloyd’s surveying staff, and this it is which gives the 

Register its peculiar value to all concerned in the many 

forms of shipping enterprise. Other particulars in it are, 

however, of equal and, in some cases, of even greater 
value to the general public, especially to journalists, statis- 
ticians, naval officers, and the members of our Legislature. 

Lloyd’s Committee have therefore very wisely extracted 

these and published them separately in the volume now 

before us, which will serve to show how extensive are the 
ramifications of our national Register Society to the 
thousands who never see the Register Book itself. 

An adequate description of the contents of this work 
would be impossible in the limits of space at our disposal 
for such a notice. We must consequently content our- 
selves with the statement that, besides very complete 
and detailed lists of the world’s war shipping, with full 
particulars of the hull, armament, armour, engine-power, 
coal capacity, &c., of each ship, the volume includes (1) 
statistics, equally ample, of merchant shipping; (2) a 
table showing the value and extent of the commerce and 
merchant shipping of the principal countries in relation 
to their war navies; (3) a list of fast merchant steamers; 
and (4) a list of dry and wet docks, tidal harbours, quays, 
ports, &c., in all parts of the world. 

This bare summary will, it is to be feared, afford but a 
very vague idea of the mass of information included 
under each heading. The war-ship tables alone are nine 
in number, and each concludes with a concise summary. 
They tell us all about naval ordnance, the speed, dis- 
placement, and signal letters of the ships, and even go 
so far as the arrangement of each type according to the 
power of penetration of their guns, and the capability of 
their armour to resist penetration. Then the statistical 
tables relating to mercantile ships are no less than 
thirteen in number, and regarding them it would 
be a much shorter task to mention the matters 
which are omitted, than it would be to detail all 
about which they provide information. The summaries 
to the tables are particularly interesting, and in some 
instances very suggestive. This is notably the case with 
Table 13, which shows the value and extent of the mer- 
chant shipping and commerce of the principal countries 
in relation to their respective war navies. The naval 
evolutions now in progress are expected to afford us 
some idea of the risks to which our vast ocean-carrying 
trade would be exposed in the event of Great Britain 
being at war with a naval Power, but the figures given 
upon this table show at a glance how inadequate is our 
war fleet to protect our enormous wealth in shipping and 
cargoes scattered over the great ocean routes. The fact 
that we have 49,000 tons of merchant steam tonnage—to 
say nothing of sailing ships—to each cruiser and sloop in 
the fleet, and that we have thirty-eight merchant steamers 
to each war vessel capable of steaming 14 knots, is alone 
sufficient to shake our faith in those statesmen who are ever 
dinning in our ears that we need not further strengthen our 
Navy. Compared with the 49,000 tons which we have to 
protect, France has only 13,000; while to our thirty-eight 
steamers, she has only seven to save from an enemy’s 
grasp. Statistics such as these, with which the volume 
abounds, makes it of great value as a work of reference 
and even of interest for general perusal. 

Chronological, Historical, and Heraldic Charts of the Royal 
House of England, from King Egbert to the Present Time. 
By I. A. Timis, M. Inst. C.E., &c. London: Henry 
Sotheran and Co. 1890. 

Tuts handsome work is the result, we believe, of very 
many years of labour and research on the part of a 
professional brother. It must have been a labour of love. 
No one who was not enthusiastic in his work could have 
produced so sumptuous a book. Mr. Timmis has arranged 
a series of genealogical tables, somewhat after the manner 
of Sandford, to which he has added the Royal arms and 
crests, beautifully emblazoned in colours, showing the 
changes which have been made from time to time, and 
under each sovereign's name a “resumé of the events of 
his or her reign.” It is scarcely within our province to 
review a book on English history, but we are glad to 
direct our readers’ attention to this interesting volume. 


Blackies’ Modern Cyclopedia of Modern Information: a 
Handy Book of Reference on all Subjects for all Readers. 
Edited by Cuas. ANNANDALE, M.A., LL.D. Vols. V., VI. 
London: Blackie and Son. 1890. 

THESE two volumes of this encyclopedia bring the work 

to the word postulate. We have previously noticed its 

scope and character, and have now only to remaik that 
the fifth and sixth volumes fully maintain the quality 
which the first promised. It is an amplified dictionary, 
illustrated by excellent little engravings and maps, and as 

a concise cyclopedia for the general reader it will be 

widely appreciated. Wemay hope in the future volumes 

for a few more lines on the technical and scientific 
matters. 


Travellers’ Colloquial French. A Handbook for English- 
speaking Travellers and Students. Idiomatic French 
phrases, with the exact pronunciation represented on a new 
system, with other general information useful to travellers 
in France. By H. Swan. London: David Nutt, 1890. 

Tuis is a really useful little companion for those for 

whom it is chiefly written. New books of the kind 





usually tempt one to ask why they have been published. 
This one does not, for it will be recognised by those who 
know little or nothing of the language as a very useful 
guide and help. ‘The author’s selection of phrases is 
good, and the system of writing the pronunciation is 
very clear and readily learned. 








THE PENBERTHY INJECTOR. 


THE injector illustrated by the accompanying engravings is 
in design or departure from the forms which are best known 
at present. It is described as perfectly automatic and re- 
starting, and will lift through a hot suction pipe, and is made 
so that the jet pieces are interchangeable or removable by 
the user without breaking connections, and the overflow valve 
is also readily accessible. It is being introduced into this 
country by Messrs. Pontifex and Wood, London, Fig. 1 isa 





perspective external view of the injector, and Fig. 2 a section. 
In the latter V is the connection for the steam pipe from the 
boiler, R the steam jet nozzle, S the suction jet piece, V the 
delivering jet tube which carries the water to the boiler. 
P is the overflow valve, hinged at N, and covered by a cap Z. 
The following from the book of instructions relating to the 
injector is of interest :—‘‘ Where water used is limey or con- 
tains a sediment, time, money, and trouble will be saved by 
taking out the jet Y‘and putting it to soak every two to four 
weeks, as circumstances require, in a solution of one part 











muriatic acid to ten or twelve parts water. Some sediments 
will dissolve in thirty minutes, others will take twelve to 
twenty-four hours. An examination of the jets will show 
whether they are clean. As often as four to six weeks put 
the whole injector to soak. Two-thirds of all injectors 
not working properly have their passage-ways contracted with 
lime sediment. 








SUSPENSION BRIDGE—WOKHA - MOKOKCHUNG 
BRIDLE ROAD, ASSAM. 

THE engravings on pages 132 and 134 illustrate a suspension 
bridge of 110ft. span, which is to be erected over the river 
Doyong, on the Wokha-Mokokchung Bridle Road. With the 
exception of the iron castings, the whole of the work is of steel. 
The bridge is 7ft. in width between the centres of the railings. 
It is unnecessary to enter into any lengthy description of the 
bridge, as the engravings are given in full detail. Tenders 
were invited last March for the metal work, which will be 
sent to the executive engineer, Naga Hills Division, Dhan- 
sirimukh, Assam. 








Tue Trinity Hovusk Yacut IRENE.—The twin-screw steam 
yacht Irene, which Palmer’s Company, of Jarrow, have just com- 

leted to the order of the Honourable Corporation of Trinity 
iano was taken on the 7th inst. for her maximum speed trial. 
This vessel was guaranteed to steam 15 knots under natural 
draught, and 17} knots under forced draught, each on a six hours’ 
run. On the natural draught trial the mean speed attained was 
15°58 knots. On the 7th inst., the vessel steamed six and a-half 
hours continuously, with an air-pressure in the stokeholds of 1jin. 
The mean speed attained was, we are informed, 18°3 knots, or 
0°8 knot in excess of the guaranteed performance. The dimensions 
of this vessel are :—Length, 220ft.; breadth, 27ft.; depth of hold, 
14ft. 9in. She is fitted with twin-screw triple-expansion engines, 
with cylinders 22in., 33in., 50in. diameter, and 24in. stroke, which 
on Thursday’s trial developed 2800 indicated horse-power. On the 
occasion of the trial the Trinity Corporation were represented hy 
Sir James Douglass, Mr. F. C. Goodall, and Mr. Ayres, under the 
supervision of whom the vessel and her machinery have bccn 
constructed, 
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THE LIVERPOOL OVERHEAD RAILWAY.—RIVETTING MACHINERY 


(For description see page 131.) 





AND 350rr. GAUNTRY. 




















PROCEEDINGS OF THE DYNAMICAL NOMEN. 
CLATURE COMMITTEE OF THE BRITISH 
ASSOCIATION. 


THE following letters are in continuation of the former 
circular letters to this British Association Committee, 
published in THE Enerneer of 4th July, 1890. 

With the multiplication of new ideas in dynamics the 
necessity of some new, and consolidation of all, terms 
used to express them becomes urgent. Unless a pro- 
perly authorised Committee undertakes the responsibility, 
there is a great risk of an unauthorised and discordant 
terminology making its appearance, which it would be 
difficult or impossible to dislodge. 

When dynamo electricity made electric lighting pos- 
sible, the Electricians recognised, almost at the outset, the 
necessity of a uniform cosmopolitan system of units and 
terminology for their science, and secured their object by 
the labours of a Committee of the British Association, so 
that now the ohm, volt, ampére, joule, watt, &c., are of 
universal acceptation. To show, however, that their 
science is not yet perfectly equipped with names, we 
may instance the controversy still going on as to the 
proper verb to express the operation “to progress by 
water by the power of electricity” in as short and expres- 
sive a monosyllable as the verbs to “steam,” “sail,” or 
“row.” The Committee on Dynamical Units is engaged 
in the labour of endeavouring to secure the same unity 
and completeness in dynamical terminology, as that 
already attained for electricity. 

The Secretary, Committee of the British Assocation on the Noinen- 
clature of Dynamical Units. 
Firth College, Sheffield, 
December 24th, 1889. 

It is to be hoped that the example set by Professors Greenhill 
and Everett will be followed by other members of the Committee, 
so that at the meeting next year at Leeds a final and well- 
considered report may be made. 

I have a great repugnance to the multiplication of new words, 
unless good reason can be shown for their creation. For this 
reason I welcome Professor Everett’s suggestion of sea mile, instead 
of naut or nautic. I agree also that we should insist on the fact 
that knot is a velocity. Further than this in the way of creating 
new words for velocities and accelerations I would not go. For 


teaching purposes they are positively harmful, whilst for practical | 
purposes accelerations are very rarely required, and in velocities it | 


is much the clearest way to write ft. per sec., or miles per hour, 
and soon. Pupils taught to use velo and celo will not solve any 
question without reducing everything first to feet and seconds, 
Moreover, when an acceleration is stated in the form of, say, 10 yards 
per min. per min., each unit appears its proper number of times; 


| sessed by a fly-wheel making one revolution per minute. 

in any case be e¢ foot lb., the energy when making x revolutions | 
I do not know whether this method is | 
| adopted by engineers or not. 





and it is clear at once that in transforming to another set of units, 
each unit mentioned has to be changed. If names are to be given 
to the (f.s.) units of velocity and acceleration, those of Mr. Lock 
will do very well. 


For units of force the question is somewhat different, as it is not | 


possible to state the way in which the units occur without very 
great circumlocution ; ¢.g., 10 x force giving 1 yard per min. to 
lewt. Moreover, for teaching purposes a name is valuable to 
accentuate the difference between the absolute and gravitation 
measure of force. These ends are already met by the words 
poundal and dyne. When a particular unit is in frequent use 
for practical purposes, there is good reason for a name, but I do not 
know that absolute units are used tc any large extent for everyday 
or engineering purposes. 

Professor Greenhill suggests ‘‘Gauss” as a name for the M.K.S. 
unit of force, and Professor Everett accepts it ; but would it not be 
inconvenient to have the same name to denote a unit of force, and 
a unit magnetic field. If a special metrical unit of force, duly 


however, it may be desirable to select names for other units. But 
if such names be selected, I would suggest that the Committee should 
stamp them as technological rather than scientific terms, in order 
that the youthful examiner may be deterred from regarding them 
as legitimate weapons for use in his attacks on the unlucky 
examinee. 

On the names suggested in recent circulars I would make the 
following comments :— 


(1) Metre-kilogramme-second system. As units of this system 


| have already been named “ Watt” and ‘‘ Joule,” Professor Green- 


| 


| velo and celo. 


labelled, is indispensable, why not take the megadyne, which has | 


the further advantage of being ve 
a kilogramme—units, kilogramme, dekameter, second. If an infu- 
an Atwood, or shortly a Twood. 

At one of the meetings, somebody—I forget who—made a sug- 
gestion that it would be valuable to have a name for the unit 
moment of inertia. I should much wish to see this suggestion 
adopted. At present engineers specify the weight of a fly-wheel, 
and sometimes add the diameter, neither of which are sufficient to 
convey an idea of its capacity. Names for the kilogram-meter, 
and for the pound-foot or ewt.-foot units would be very useful, 
and would no doubt be quickly adopted by mechanical engineers, 
especially if sanctioned by Section G. How would ‘ Poinsot” and 
‘* Newton” do as names for the metric and British units respec- 
tively. For practical purposes, however, it might be better, 
instead of giving the moment of inertia, to state the energy pos- 
If this 


per minute would be xe, 
W. M. Hicks, 





The Secretary of the B. A. Dynamical Nomenclature Committee. 
Dalhousie College, Halifax, N.S., 
January 4th, 1890. 

With reference to recent circulars, I would like to protest 
against the naming of any more units for educational pur- 
“anced Every new name means an addition to the already 

eavy tax on the student’s memory; and none should therefore be 
adopted unless very good reason is shown. For purposes of 
illustration in teaching it is sufficient to employ commonly the ft., 
Ib., sec., and the C.G.S. systems of units, and other systems 
occasionally, The units of these two systems are therefore the 
only ones requiring names, And of these units it is only the ones 
which are frequently used, and which it would be cumbrous to 
describe in words already available, that terms should be invented 
for. In my opinion these have now all received names, as well as 
others which it would have been well to have left without them. 

From the point of view of the engineer, navigator, or artillerist, 


y nearly equal to the weight of | 


hill’s suggestion of Gauss for the unit of force seems to me a good 
one. But it is a great pity that more suggestive terms than names 
of men could not have been found. 

As for the unit of velocity, metre-per-second is surely short 
enough even for an artillerist. 

(2) Foot-pound-second system.—If the units of velocity and 
acceleration are to receive names, I would prefer vel and avcel to 
(a) Vel is shorter than velo, and accel no longer than 
celo, (b) There can be no difference of opinion as to the plurals of 
vel and accel. (c) Both these terms have the same kind of termina- 


i —unil 2 i- | tion as poundal and foot-povndal, already in use for other units of 
sion of humanity is necessary to bring out the full flavour, call it | 


this system ; and this similarity of termination would help the 
memory. 

(3) Nautical-mile-hour system.—For the unit of length, Professor 
Everett’s term, sea-mile, would be a great improvement on xautical 


| mile, on naut, and on nautic. 





| units of force per unit of area. 


As to the unit of velocity, it would, I think, be advisable, as 
Professor Greenhill suggests, to restrict the term snot to the signi- 
fication sea-mile perhour. I do not agree with you, Mr. Secretary, 
in saying it is undoubtedly wrong to use the term ‘not as the 
equivalent of nautical mile. The Imperial Dictionary, as quoted 
by Professor Everett and others, which I have consulted myself, 
agree in holding it to be quite right to use the word in this sense. 
And navigators use it in this sense as well as landsmen, as I have 
observed during twenty passages across the Atlantic. This double 


| use of the word knot gives rise to an ambiguity, which makes it 


necessary, if one wishes to guard against misunderstanding on the 
part of readers, to use at times the phrase knots-per-hour, even at 
the risk of being considered guilty of tautology. Hence it would 
seem to be desirable to restrict the term knot to one of its two 
significations ; and of the two it would certainly be best to restrict 
it to the sense sea-mile per hour. 

I agree with Professor Everett that it would be well to protest 
against the extension of the signs (’”) to minutes and seconds of 
time. 

I agree also with Professor Everett that the Committee should 
insist on the distinction between the intensity and the magnitude 
of a force or other dynamical quantity ; but the scheme of distinc- 
tions which he gives seems to me to be defective. Thus, it is only 
a force acting on all the particles of a body, such as gravitational 
attraction, which can properly be said to have an intensity expres- 
sible in units of ferce per unit of mass, while any force which acts 
upon the external surface of a body, whether it be called a pressure 
or not, may be said to have an intensity expressible in units of 
force per unit of area, The magnitude of a hydrostatic pressure, 
again, is itself an intensity, and is rightly expressed as so many 
And so, also, is the magnitude of 
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. as the term stress is used in the treatment of elastic 
any Aggy ‘ecommendation which, in my opinion, the Committee 
< ia make with reference to the term intensity is that it should 
pees only to denote so much of anything per unit of something 


a. term ‘orque is so excellent that it is almost certain ultimately 
“is lace couple. The latter might therefore be left unmolested 
to mop age, and allowed to die a natural death. 
mo ofessor Everett’s suggestion that Sir R. 8. Ball’s term wrench 
h tld be widened, so as to denote the complete resultant of a set 
of forces applied to a rigid body, whatever the mode of specification, 
seems to me a good one. , , : 
I take this opportunity of suggesting that the Committee should 
' end :— , ? aie, , 
rey) hat the use of the term weight with the signification of mass 
should be discontinued, owing to the ambiguity to which this use 
of the term givesrise. ‘ 
(2) That the term centrifugal force should be allowed to fall into 





Dynamical Units (absolute). 


| Multiples of C. G. 8. units. 


should receive a name. The name proposed—gauss—will, 1 
presume, have to be withdrawn on account of its having been 
already proposed for the unit of magnetic field—I had forgotten 
this when I wrote before; but 1 may temporarily call this unit the 
gauss. It would seem to be a very convenient unit for practical 
use, and therefore to demand a name. The dynam, which Professor 
Lodge advocates, is simply the hectogauss, and the atwood, which 
Professor Hicks suggests, is the dekagauss. It would certainly seem 
to be desirable that, in naming practical units, we should select 
units which would themselves form a system of derived units; and 
the Gauss, Joule, and Watt of the MKS. system —.. good 
practical units, it is well to inquire what other units of the M.K.S. 
system would be useful for practical purposes. From the second 
column of the table it appears that the units of velocity, accelera- 
tion, impulse, moment of force or torque, moment of —— and 
moment of inertia—which Professor Hicks preferstoname the poinsot 
—would all be good practical units, 7.¢., they allseem to be of a magni- 
tude convenient for engineering purposes. On the other hand, the 





British | Multiples of 


| Other multiples. F.P.8. units. F.P.S. units. 
| 





Kinematical and dynamical | C.G.8. 

quantities. units. M.K.S. unite. 
—_ 7 SS ea 
Length («+ ee te oe re tee em, metre 
Time ()) er ie oe es oe os oe sec, second 
Curvature ; tortuosity (1/p, 1 * ee -- — — _ 
Specific curvature of a surface (1/R R’) | _ : _ 
Velocity, linear, (v =dU/dt) .. .. + | kine hectokine 
Angle in circular measure (3)... .. radian radian 
Acceleration, linear(f=dv/dt).. «.| spoud hectospoud 


Angular velocity (n = d@/dt) ree os ia ue ms 


Angular acceleration(dn/d).. .. -. ~ me 


Mass (i).. 62 e+ ee ee re ee ee] git kilogramine 

Density .. .. +6 +6 se 00 «0 o | — (a i0-3C.G.8. units 
| 

Force ; mass—acceleration (F = m/f) ..|  dyne gauss (= 105 dynes) 

Impulse ; momentum (Fiamv).. .. bule . bx i05'boles) ‘ 


Work ; energy (Fl = } mv?) erg joule (= 107 ergs) 


Work-rate; power (F v) 


Moment of force; torque or couple ;| 
change-rate of angular momentum | _ 
(Fl=mk2?dn/dt).. . Sem) See 

Moment of impulse; angular momen- | a 
tum (Flt = mk? n) oe ae 


Moment of inertia(mk?).. 2. 6. e. cy 
Stress; pressure; simple rigidity; bulk eT ee 
elasticity ; tenacity (p= F/@).. ..| Parad (= 10 barads) 


Modulus of torsion; modulus of flexural 


rigidity ‘a Oe 


Compressibility (1/4, Thomson and Tait) - ~ -- -- 


watt (= 107 ergs per sec.) 
(= 107 C.G.S. units) 
( = 107 C.G.8. ‘units) 


poinsot 
(= 107 C.G.S8. units) 


Kilometre 
| = 103m = 105 centims. 
Quadrant = 104 kiloms. foot 
| = 107 metres = 
109 centims. 


inch, yard, fathom, 
sea mile or naut, Kc. 


hour, &c. second hour, &e. 


knot 


quad, or ohm K 
(= sea mile per hour) 


(109 kines) velo, vel 
= a _ radian a = —_ 
celo, accel 


Mean motion 
(Astronomy) 


tonne (= 106 grammes) pound 


) a P ee ee bib> eh Sex 


dynam (= 107 dynes) 


atwood (=106 dynes) poundal a ee re 


second-poundal 
or pound-velo 


fuot-poundal 


kilowatt ; o— _ = _ est a 


sis a = newton _~ _ = 


atmosphere 
(= 106 barads) 


| — _ —_ — _ — — _ 





To these must be added the gravitation units, in which all practical engineering questions, except of an electrical nature, are 
expressed.—( Secretary). 


Gravitation Units. 
Multiples of C.G.8. units. 
C.G.S. units. SS SERRE 


Dynamical quantities. > 
M.K.S. units, 


Multiples of 
F.P.S. units. 





British F.P.8. units. 
Other multiples. 











Acceleration of gravity (v) .. 981 spouds 9°81 

Force (Q = mw s/g) .. gramme kilogramme 
Work; energy (Ql = 4m ¢2/y) .. gramme-centim. kilogramme-metre 
Impulse; momentum (Q¢= i ¢/y) - — -- — = 


Work-rate; power(Qr).. .. .. =_ - -- _ 


Moment of force, &ec. i same as 


for the units of work) kilogramme-metre 


gramme-centim. 


kilogramie per 
sq. metre. 


gramme per 


Stress, pressure, &c. i 
8q. centim. 


32°2 x 604 + 6080 
= 68,613 knots per hour 


ton, &c. 


82'2 celoes 


_ _ _- pound 


tonne foot-pound foot-ton, inch-ton, &c. 


second-pound - - = 

Cheval vapeur = 75 kilo- horse-power of 550 ft.-Ib. 
grammetres per sec. per second, 33,000 per 

Poncelet = 100 kilo- min. = 326 knot-pounds 
grammetres per sec. (Rankine) 


foot-pound 


inch-lb., inch-ton, &c. 


kilogramme ton per sq. inch, 
per sq centim. pound per sq. ft. | Ib. per sq. inch, 
= atmosphere nearly. &e. 





disuse, owing to the ambiguity which arises from its having been 
applied to several different conceptions. 

(3) That the term impulse should be restricted to the quantity | 
f F dt, and the use of the term impulsive force in this sense | 
discontinued. 

(4) That the use of the term centre of gravity in the sense of | 
centre of mass or inertia should be discontinued. | 

(5) That the use of the term coefficient of elasticity in the sense of | 
covtheient of restitution should be discontinued. 

he arguments for and against these suggestions are well | 
known, I make them to test the unanimity of the Committee | 
with regard to them. J G. MacGREGor. 





To the Secretary, Dynamical Nomenclature Committee of The British 
Association. 
Dalhousie College, Halifax, N.S. 
, June 24th, 1890. 

Thave received your post-card of the 11th inst., but have no 
recollection of the suggestion which you say I made in a letter 
to Mr. Culverwell, with regard to the drawing up of a complete 
scheme of the dynamical quantities which might be considered to 
require names for their units. I have, however, drawn up a scheme 
which would, I think, facilitate the work of the Committee. It 
fives in tabular form all of—at least most of—the kinematical and 
dynamical quantities for which the most ardent word-coiner would 
‘lemand unit names; together with the names which have been 
either adopted by former and present committees or stt xgested to 
the present Committee, multiples or submultiples indicated by 

refixes, mega, mikro, hecto, kilo—being, however omitted. 

his table shows at once therefore what units are without names; 
~- if copies were distributed to the members, suggestions might 
inserted by them in the blank spaces. From the suggestions 
: us obtained a complete table might then be made out and dis- 
saoetine for voting purposes in time for reporting to the Leeds 
_ [have inserted the multiples of the C.G.8. units in two columns, 
™M consequence of your suggestion that the M.K.S. unit of force 





| larger units by prefixes. 


| scientific work, and, unless they are wanted by engineers, they 


units of density and of stress or pressure seem to be inconveniently 
small. For stress, however, the atmosphere is available as a 
practical unit, and the unit of density would not probably be 
much used. Hence it appears to me that it would be desirable, if 
we name any metric units for practical purposes, to select for 
naming those of the M.K.S. system, and to indicate smaller or 


If we are to name the F.P.S. units, I would advocate the use of 
what Dr. Lodge condemns as “‘insular gibberish.” The system is 
insular, and hence it would be well that the names should have the 
same character. And the names of the units of this system 
already chosen are gibberish—-poundal and foot-poundal—and it 
would help the memory to make the new names gibberish also. 
If we called the units of velocity, acceleration, density, impulse, 
power, torque, moment of inertia, &c., by the names vel, accel, 
densal, impulsal, poweral, torqual, inertal, &c., respectively, the 
names would all closely resemble poundal. I think myself, how- 
ever, there is no object in naming these units at all. Names are 
not wanted for educational purposes, or for the purposes of 


seem to me to have no raison d’étre. 

So far as the names of the M.K.S. units are concerned, since 
joule and watt have been already chosen, it ought to be well to 
select for the rest also the names of distinguished dynamicists or 
—— 

have not included in the table the gravitational units, not 
having known of any proposal to give names to such units. 

Let me note also, in opposition to a suggestion—made by, I 
think, Professor Hicks—that the hundredweight ought not to be 
used in the framing of units, because the English and American 
hundredweights are of different amounts — 112]b. and 100Ib. 
respectively. Any unit based on the hundredweight or ton, 
therefore, would cause great confusion, J. G. MacGrecor. 





} July 19th, 1890. 
Professor Lodge pointed out that the C.G.S. unit of density is a 
very practically useful one. It certainly is the most useful of the 


would pyc do, from munvds, dense? He thinks, tov, that the units 
of angular velocity and angular acceleration should be named. 
They do not seem to me to require names, but if the majority wish 
them how would strob (from otpoBéw, spin round) and bembic (from 
BeuBixigw to set agoing to spin round and round) do for the radian 
per sec, and the radian-per-sec. per sec. respectively? If the 
C.G.S. unit of power is to be named, how would kart (from kdpros, 
strength) do? The best names I can think of for the C.G.S. unit 
of torque or of moment of force are streph (from orpépw, to twist) 
or zyg (from fvyév, balance.) The C.G.S, unit of moment of inertia 
would surely be practically useless. But if it be adjudged 
worthy of a name how would Ayle (from An, matter) do, the 
moment of inertia being the measure of the importance in regard 
to rotation of the distributionand mass of the material. My own 
impression, however, is that the only C.G.S. unit requiring a name 
is the unit of density. J. G. MacGREGOR. 








THE ST. JOHN PISTON PACKING. 


In the piston illustrated below the packing consists of two 
light expansible rings, B B, tongued and sprung into grooves 
in a carrier ring A. The sides of the groove are of unequal 
depth, and the spring ring oversails the lower side. Steam 
pressing on the side of the spring ring, which is nearest the 
steam side of the piston and within it, causes it to fit the 
cylinder and to press on the deep side of the groove. It is 
thus a free ring, and yet steam-tight. The engraving is a 
section through a part of the piston body, C C, and the carrier 
ring is held in place by the junk ringJ. The packing is very 











favourably spoken of, and is largely used abroad. It will be 
noticed that the essential parts can be fitted to any existing 
piston, and it no doubt makes an easy-working packing. It 
is being introduced into this country by Messrs. S. and E. 
Ransome and Co., London. 








KELLY’s ENGINEERING, METAL TRADES, AND COLLIERY PrRo- 
PRIETORS DrirecToRY.— We have received a copy of ‘‘ Kelly’s 
Directory of the Engineers of Iron and Metal Trades and Colliery 
Proprietors,” comprising every trade and profession in any way 
connected with the above trades throughout England, Scotland, 
and Wales, and the principal towns in Ireland. The table of con- 
tents gives the following, which shows the scope of the directory :— 
Index to towns and places ; index to trades; index to commercial 
prospectuses ; index to names of advertisers ; places in England, 
with the names of persons carrying on business in each, arranged 
alphabetically in counties ; places, &c., in Scotland ; places, &c., in 
Wales ; list of trades, arranged alphabetically — London and 
suburbs, England, Scotland, and Wales; places in Ireland, with 
the names of persons carrying on business in each, arranged alpha- 
betically in towns ; list of trades arranged, Ireland. The preface 
to the new volume contains a summary of trade statistics and trade 
matters, which is of much interest and value. The directory fully 
maintains the high reputation of the publisher’s well-known work. 


NasMYTH’s WILL.—The will of the late Mr. James Nasmyth, of 
Hammerstield, Penshurst, the inventor of the steam hammer, who 
died at Bailey’s Hotel, South Kensington, on the 8th of May last, 
aged eighty-two years, has been proved, the value of the personalty 
being sworn at £243,805. The testator bequeathes his furniture 
and household effects, and the income of a sum of £44,000, to his 
wife. On her death that sum is to form part of his residuary 
estate, which is to be divided into one hundred parts, and he 
bequeathes four parts to the Hospital for Women, Soho-square ; 
oul eight parts each to the Edinburgh Royal Dispensary Conva- 
lescent Branch, the Manchester Dispensary, the Edinburgh Blind 
Asylum, Henshaw’s Asylum for the Blind, Manchester, the Tun- 
bridge Wells Dispensary, the Royal Samaritan Hospital for Women 
and Children, the Society for the Prevention of Cruelty to 
Animals, the Workshop for the Blind at Greenwich, the Artists’ 
Benevolent Fund, and the Artists’ Benevolent Orphan Fund ; and 
sixteen parts to the Royal Scottish Academy of Arts, to form a 
fund for the benefit of decayed artists, to be called ‘‘ The Alexander 
Nasmyth Fund.” 


THE MEETING OF THE BRITISH AssocIATION AT LEEDS.—On 
September 3rd, the sixtieth meeting of the British Association will 
be opened at Leeds by the President elect—Sir F. A. Able, F.R.S. 
The address, the lectures to the Association, and that to the 
operative classes, will be delivered in the Coliseum, in which up- 
wards of 3400 persons can be well and easily accommodated. By 
the courtesy of the Mayor and Corporation, the Victoria Hall will 
be used as the reception-room, and other rooms in the Town Hall 
will be provided for the various offices. Excellent Section rooms 
within short distances of the Town Hall have been secured by 
the kindness of various public and private bodies. From 
the facility of access due to its central position in the railway 
system, and from the number and great variety of its industries, 
and from the beauty and interest of the country by which it is 
surrounded, Leeds offers exceptional advantages to visitors, of 
which many eminent members and foreign men of science have 
already expressed theirintention ofavailingthemselves. Fewplaces, 
if any, could offer more of diversified industrial or of surrounding 
attractions, Excursions may be taken or will be organised, in 
many cases by invitation, to most of the following places:—Add 
Church, Kirkstall Abbey, Temple Newsam, Farnley Hall, Hare- 
wood House, Boston Spa, Low Moor Ironworks, Pontefract Castle, 
the Ruskin Museum, Walton Hall and Wakefield, Aldborough, 
Beverley Minster, Bolton Abbey and Skipton, Castle Howard, 
Ingleborough, Harrogate, Hemsley and Rivaulx Abbey, Malham 
Tarn and Gordale Scar, Richmond, Ripon Cathedral and Fountains 





whole C.G.S, series, and I daresay ought to receivea name. How 


Abbey, Settle and the Victoria Cave, Scarborough and the coast, 
Wensleydale, and York. 
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DESIGN FOR A GREAT TOWER FOR LONDON.—HEIGHT 1300rtr. 


MR. JOHN GRAHAM, BIRMINGHAM ENGINEER; E, AND J. A. H. HARPER, ARCHITECTS. 


THE GREAT TOWER FOR LONDON. 


In their description of the tower here illus- 
trated, the designers call attention to the 
following objects they have had in view in 
designing this structure :—(1) To offer facili- 
ties for vertical lifts to work directly up the 
centre of the tower. (2) To avoid having the 
structure in any way a copy of the French 
tower. (3) To combine with strength and 
economy such a form as will be attractive 
architecturally, as well as a work of practical 

engineering. The difficulty in obtaining a 

clear open space up the centre of the tower is 
due to the fact that there are only two sec- 
tions which can be adopted for a tower which 
do not require horizontal bracing from corner 
to corner to insure rigidity. These are :—(1) 

A tower, the sectional plan of which is a 
single triangle. (2) A tower which in sec- 
tional plan is two triangles intersecting each 
other, thus making a six-footed structure. 
The fermer, whilst possessing many advan- 
tages, was put aside as not complying with 
the third requirement previously stated as 
regards architectural effect. The pillars 
throughout will take the form of angular 
tubes, formed of steel plates varying in 
strength to suit the respective stresses. The 
inner tubes in the upper or star portion of the 
tower serve to form the junction and connec- 
tion plates at the intersection of the hori- 
zontal and vertical members of the wind 
bracing. This form of pillar has been adopted 
in preference to tubes of circular section on 
account of the facility it offers for making the 
connection with the bracings. The height is 
1300ft. from the ground level to the apex of 
the flag-staff. The minimum width at 
base is 400ft. There are four platforms or 
stages :—(1) At a height of 300ft., area 35,000 
square feet; (2) at a height of 550ft., area 
16,750 square feet; (3) at a height of S00ft., 
area 4250 square feet; (4) at a height of 
1200ft., area 3780 square feet. The fourth 
platform consists of four floors, one above the 
other. The three lower ones being enclosed 
and fitted with glazed casements to open. The 
upper floor is open and railed round. The 
areas of the four floors inthe fourth stage are 
as follows:—(1) 540 square feet; (2) 1620 
square feet; (3) 810 square feet; (4) 810 
square feet; total, 3780 square feet. The lift 
reaches only to the first of these floors at a 
height of 1200ft., the other floors being 
reached by staircases. The reason for four 
floors is to give as much space as possible for 
visitors to stand round the edges of the plat- 
forms. The proposed general appearance of 
these stages is shown in elevation in the 
engraving which we have prepared from 
a photograph. The tower is partly open 
at the centre, with gangway bridges 
from the lifts to the promenade plat- 
form. The flooring provided for is gin. steel 
arched plates, covered with a layer of con- 
crete 3in. thick, weighing 28 lb. per square 
foot, and the weight for restaurants, shelters, 
&c., is taken at 28 Ib. per square foot over the 
whole area of floor. The weight of a crowd 
is taken at 112 1b. per square foot; but the 
latter weight is not taken into account in cal- 
culating the resistance of the structure to 
overturning. Lifts : It is proposed to supply 
and erect upon the tower a series of elevators 
upon the principle of the American Elevator 
Company’s usual practice, and to be erected 
and supplied by that company—that is to say, 
we propose to erect a tank or tanks within the 
structural portion of the tower framing, and 
to take water from these tanks to supply the 
cylinders connected with each elevator. 
Pumps of the Worthington Pumping Engine 
Company’s construction to be erected within 
the leg base and of one of the inclined legs, 
and the boiler for supplying steam to the 
pumping engines we propose to supply and 
erect within a second base, and the steam 
pipes from the boiiers to be hid by a culvert 
or passage beneath the ground to the pumps 
and to the electric lighting plant, which we 
propose to erect within a third leg base of the 
tower. 

The engraving is on a scale which gives 
nearly 124ft. to the inch (123-8), and from 
this the extreme width of the base over the 
pedestals is 540ft. We have been able to 


find space only for the above elevation, although the specifi- 


cation from which we have given the abstract wa: 
by sectional elevation plans and some details. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 


REPORTS. 


Japan: Foreign trade in 1888.—The foreign trade of Japan 


of 1887. The largest portion 


industry. 
in 1888 increased by £4,176,922, or 24-85 per cent. over that and the quantity imported was nearly double that in 1886. 
1 ortion of the increase was in British | Iron bar and rod increased by £40,720, or 46 per cent.; iron | 
trade, the imports of which increased by £1,232,036, or 31-9 per | nails by £74,273, or 92-4 per cent.; iron plate and sheet | 
cent., and their proportion of the whole from 40 to 48-7 per | decreased by £8677, or 20-55 per cent. 
cent. British shipping entering the open ports increased by | £129,671, or 96-65 per cent. 
279,776 tons, or 27-15 per cent., and in proportion of the | thereof, decreased by £21,643, or 17-6 per cent. 
whole from 61-85 to 63°35 per cent. Imports of kerosene 
increased by 7,798,137 gallons, or 37°65 per cent.; in value 
by £257,218, or 68°35 per cent., and from 4°3639d. to 5-3856d. 
per gallon. Although over 1,600,000 gallons of Russian oil 
arrived during the year, it was not so favourably received by | 
the dealers as was anticipated, owing to its being packed in 


steelware by £46,121, or 98°75 per cent. 
increased by 283,697 tons, or 41-2 per cent., and decreased in 
value from 10s. 6,7,d. to 10s. O#d. per ton. The duty of 8d. 
per ton was abolished on 1st September, and the anomalous 
! system under which coal exported in steamers had been 





«JS 





regarded as coal for ships’ use put an end 
to. Copper increased by 962 tons, or 11-2 poy 
cent., and in value from £36 15s. 334, to 
£56 7s. 9d. per ton. ‘ 

Japan: Trade of Hakodate in 1888,—}y. 
ports into Hakodate decreased by £1649, oy 
70°45 per cent. under 1887, all foreign articles 
being brought from Yokohama, but 3197 tons 
of Welsh coal, valued at £8625, or £2 7s, 83d, 
per ton, for the use of war vessels, is not jp. 
cluded. Only 2797 tons of Japanese cog] 
were taken from Otaru in two British steamers, 
against 47,392 tons in 1887 by twenty-four 
foreign steamers—twenty British—in the pre- 
vious year. The export of coal from Otary 
decreased considerably, though the quantity 
brought to Hakodate increased by 18,000 
tons, or 150 per cent. The supply ran short 
towards the end of the year, as the price at 
Hakodate rose from 16s. 9d. a ton during 
the summer to £1 3s. 1d. a ton in Decem. 
ber. Takashima “lump” coal ranged as 
high as £1 6s. 2d.aton. Sulphur decreased 
by 3487 tons, or 49°15 per cent., and in value 
from £2 7s. 10d. to £2 7s. 63d. per ton, 
attributable almost entirely to vessels refusing 
to call at this port to take the sulphur away, 
What prevents Japan, and particularly the 
Hokaido, from taking a second place to or 
rivalling Sicily as a sulphur-producing 
country is the absence of facilities for in. 
creasing the output and for shipping it. At 
Atosanobori the ore yields over 50 per cent. of 
pure sulphur, and the residue from the boiling 
kettles will well repay a second treatment, as 
it contains as much sulphur as the average 
vield of the whole of the Sicilian ore. In 
addition to the much greater richness of the 
ore, the deposit is concentrated at one spot, 
which ought to lessen the cost of the mining, 
refining, and transport. On the other hand, 
Sicily has a material advantage in the lower 
freights to the Liverpool and New York 
markets; but the balance is considerably in 
favour of the Hokaido source of supply if well 
worked. The completion of the railway 
from Amowori to Sendui, and its extension 
to Marioka, will cause an important increase 
in the shipping trade of this port, which 
will be brought into more direct commu. 
nication with various parts of the main 
island. 

Japan: Tradeof Yokohama in 1888.—Con- 
siderable increase took place during the year, 
both in imports and exports. British im- 
ports increased by £710,312, or 25°25 per cent. 
over 1887, and their proportion of the 
whole decreased from 56°2 to 55 per cent. 
British shipping entering the port increased 
by 81,448 tons, or 23°15 per cent., and in pro- 
portion of the total foreign tonnage from 60 
to 63 per cent. Imports of metals, including 
manufactures, increased by £272,097, or 
50°95 per cent. In bar, plate, and sheet 
iron, unsatisfactory prices ruled. Towards 
the end of the year they advanced, but not 
in proportion to the higher cost at which 
they were laid down. The demand for nail 
rod iron has been yearly decreasing, as wire 
nails, chiefly of German make, supply the 
place of iron nails; but the business in the 
former was not steady, chiefly from the 
action of the German syndicate which col- 
lapsed in the middle of the year. Nail 
rods imported here are principally from 
Belgium. Pig iron increased by 3183 tons, or 
141-2 per cent. Prices remained steady but 
unremunerative. Rails, mostly of British 
make, increased by 16,481 tons, or 74°3 per 
cent. Steel imported by the Navy Depart- 
ment for shipbuilding is mostly French. 
Generally, the importation of metals was 
excessive, and stocks accumulated to the 
detriment of holders. The export of copper 
decreased by 299 tons, or 6:2 per cent. The 
business done was for fulfilment of contracts. 
From August to the end of the year,. large 
shipments for the copper syndicate absorbed 
the production of the principal mines. This 
had the effect of stimulating the produc- 
tion of the smaller mines, which have been 
able to work at a good profit. A feature 
resulting from the operations of the copper 
syndicate and the high rates, was the extinc- 
tion of the demand for Japan copper in 
India. The extension of railway communi- 
cation is the most important feature of 


| such roughly made cases and tins that considerable leakage | the material developments of this part of Japan. Of 
s accompanied | 


took place, and the transport of the oil into the interior was | the main line connecting Tokyo and Yokohama with 


hama, the rates obtainable were, for American oil, from | traffic. 


| in consequence prohibited. At the end of the year, in Yoko- | Kaoto, Osaka, and Kobe, 278 miles have been opened for 
The number of miles of railway open to traffic 


6s. 5/5. to 6s. 83d.; Russian oil, 6s. 34d. to 6s. 44d. per case | in that part of the main land of Japan to the east of 


| of 10 gallons. Machinery increased by £422,085, or 222 per | the Biwa lake was 752; under construction, 455; under 
| cent., owing to the increase of spinning and weaving machi- | survey, 216; total, 1423 miles in various stages of progress. 


nery necessitated by the development of the cotton-spinning| Siam: Railways and electric light—The United States 





Metals increased by £430,063, or 49-7 per cent., | Consul-General at Bangkok reports:—A company has been 
incorporated, with a capital of £82,800—exclusively Siamese 
—for the purpose of constructing a railway from Bangkok, 
vid the town of Pakam, at the mouth of the Menam, to 
; iron rails increased by | Patriew,a distance of thirty miles. The line, an experimental 
; iron, all other,and manufactures | one, and the first in Siam, will be narrow gauge, and 
Lead, sheet | run through rice-fields. A company for lighting Bangkok by 
and tea, increased by £9996, or 18°55 per cent.; steel and | the electric light has jbeen formed, the plant ordered, and 
Exports of coal | operations were to be commenced early this year. 








| A FEw days ago a steam pipe burst upon the Russian 
ironclad Tchesma, and several sailors were, it is reported, killed 
and wounded, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

4 saTISFACTORY tone continues to pervade business, It is con- 
‘dered a good sign that trade in Scotland, Middlesbrough, and 
ae vow is more settled than for a considerable time past. This is 
Ba ge its influence on the Midland market. There is more 
not without hor 
-onfidence in the future than has of late been observable, and it is 
believed that the autumn wili see a more healthy state of things 
than has been characteristic of this year so far. This improved 
feeling was observable on ’Change in Birmingham on Thursday, 
when there was a better demand, and more firmness in prices in 
nearly all departments ; a disposition being likewise noticeable on 
the part of buyers to secure forward supplies, whereas lately they 
have been content to satisfy only hand-to-mouth requirements. 

The sheet trade continues to experience the convalescense noted 
jn last report, and this is affording much satisfaction in the iron 
trade. ‘The galvanisers are in receipt of better orders from abroad, 
and are consequently able to buy ordinary sheets more freely. 
Singles are selling at about £7 2s, 6d., doubles at £7 12s, 6d., and 
trebles at £8 12s. 6d. The price of galvanised sheets continues 
low, doubles being obtainable at from £12 to £12 10s, Makers of 
stamping sheets have orders in hand, in some cases to the end of 
the quarter. They therefore quote firmly on the basis of £11 10s. 
for singles. F 

Boiler plates are in rather slow demand and for only small 
quantities, but for tank plates several good orders have lately been 
received, which will keep some of the manufacturers steadily 
engaged during the remainder of the month, 

Hoops and thin strip are quoted £7 10s.; tube strip for engi- 
neering purposes, £7 5s.; and gas strip, £7 2s, 6d. 

Common bars are in fairly good sale at about £6 12s. 6d., and 
the same may be said as to second-grade qualities, at £7 5s. to 
£710s. The marked bar houses are doing a fair business, and they 
quote £8 10s, firm. ‘ _ , 

Steel tees and angles and other engineering sections are in pretty 
good request for bridge building and other constructional work. 
Blooms are rather more active than lately, and are quoted £57s. 6d. 

o £5 12s, 6d. 

: At the blast furnaces there is more steady employment than for 
some time past, chiefly for low grade and pe wi descriptions. 
Sellers are also rather firmer in consequence of the somewhat 
higher prices of coke. Cinder qualities are a 40s. to 42s, 6d.; 
part-mines, 45s. to 47s. 6d.; all-mine, hot blast, 70s. to 75s.; and 
all mine, cold blast, £5. Midland brands are in fair sale in Staf- 
fordshire, quotations for Northamptons being about 47s, 6d., and 
for Derbyshires about 50s. 

Machinery and plant are now being placed in the newly-built 
works at Bushbury, near Wolverhampton, of the Electric Con- 
struction Corporation, of London and Wolverhampton — late 
Messrs. Elwell and Parker. A siding from the London and 
North-Western Railway is brought into the works, and runs across 
the shops at the top end, so that the travelling overhead cranes, 
worked by electricity, can deposit goods upon the trucks for 
removal from one shop to another, or for sending them away. The 
shops are divided into five bays of 30ft. span, two of 25ft., and one 
of 48ft., this last being for the erection of heavy machines, and 
being provided with galleries on either side, carried on columns 
and cross girders. There will be two 10-ton travellers in the 45ft. 
bay, two of the same size in the foundry, the remaining five bays 
of the main shop being fitted with 5-ton cranes, worked by the 
same motive power. he siding is also taken to the foundry 
cupolas and boiler-house, with a short branch into the foundry. 

It is a satisfactory indication of the state of local trade, that the 
Midland Railway Carriage and Wagon Company have been able 
this week to present to its shareholders an excellent statement. 
In proposing the adoption of the report and accounts, Mr. J. 
Powell Williams, M.P., the chairman of the company, pointed 
out that the profit was £8000 in excess of the previous year, 
after providing for all bad and doubtful debts, The neces- 
sity for writing down the value of the wagons let on simple 
hire was greater than formerly, and that accounted for the 
large amount which the directors recommended being placed 
to the depreciation account. But for this necessity, a larger 
dividend might have been declared out of the profits of the year. 
The report was unanimously adopted, and the dividend declared 
at the rate of 8 per cent. on the ordinary shares, and 6 per cent. 
on the preference shares, both free of income tax; £15,000 being 
set aside for the depreciation of wagons, £5000 for depreciation of 
plant and machinery, and £2862 16s, carried forward. 

The North Staffordshire Tramways Company has done very well 
during the past year. At its half-yearly meeting, held during the 
week, at the Guildhall Tavern, ro ty Mr. W. J. Carruthers 
Wain, who presided, moved the adoption of the report, from which 
it appeared that the number of passengers carried during the half- 
year was 1,449,743, being an increase of 128,904 over those con- 
veyed in the first half of last year. The total expenditure was 
59 per cent. of the gross receipts, against 60 per cent. in the first 
half of 1889, The profit on the half year’s working amounted to 
£3564, an increase of £437 over that earned in the corresponding 
period of 1889. After deducting interest on debenture bonds, and 
at thee for interest on the 6 per cent. preference shares, a 
valance remained equal to 6 per cent. on the ordinary shares, 
which would absorb £2050, and leave £559 to be carried forward. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester,—There has been quite a spurt in the iron trade of 
this district during the past week ; but whether this indicates any 
really permanent improvement, or is due to a feeling of nervous 
anxiety resulting from the threatening aspect of labour questions 
in one or two important centres, remains to be seen. Certainly 
there has been a considerably increased weight of buying during 
the past week, and prices have shown a strong upward tendency. 
Merchants, who have been selling freely of late at under current 
rates, have been anxious to cover } Whilst consumers, who have 
been running off their contracts in the belief that there was 
nothing to lose by waiting, but rather that the turn of the market 
might be in their favour, have been coming forward with renewals. 
The buying, however, has been chiefly in pig iron, no appreciably 
increased activity having manifested itself in the finiched iron 
trade, except in some descriptions, such as hoops, which have been 
required to complete shipments. 

The Manchester iron market on Tuesday was fairly well 
attended, and there was a decidedly stronger tone all through, 
especially in pig iron, quotations for most brands being quite 1s, 
0 1s, 6d. per ton above late rates, and business was being done 
at the advanced prices. For Lancashire pig iron quotations were 
about the same as last week, but makers were very firm at about 
49s, to 50s., less 24, as their minimum for forge and foundry 
qualities delivered equal to Manchester. In district brands, in 
which considerable cakes both of Lincolnshire and Derbyshire had 
been made, there was a general upward movement, with makers 
indifferent about booking further orders. For Lincolnshire iron 
makers were not quoting under 47s. for forge, to 48s, 6d. for 
foundry, less 24, delivered equal to Manchester; and in some 
instances, where they were heavily sold, 1s. per ton above these 
figures was being held out for. Derbyshire iron ranged from about 
4is, 6d. to 49s, 6d. for the yon aad descriptions of forge and 
foundry, up to 52s., less 2}, for the best foundry qualities delivered 
equal to Manchester. Outside brands had also stiffened up con- 
siderably, good foundry Middlesbrough being quoted at 53s. 4d., 
Eglinton at 56s. 6d. to 57s., and Glengarnock at 61s. 6d. per ton 
het, delivered equal to Manchester; but there was not much 
business doing at these figures. 





In hematites there was not more than a moderate business, but 
prices had a decided upward tendency, and good foundry qguali- 
ties delivered in the Manchester district were quoted at about 
64s. 6d. to 65s., less 24 per cent. ; 

In the manufactured iron trade bars were practically without 
change, good ordinary qualities delivered in the Manchester dis- 
trict being obtainable at £6 7s. 6d. to £6 10s., but in hoops and 
sheets higher prices were being quoted in some instances. Hoops 
could, however, be bought here and there at £6 10s., but the 
general quotation was £6 12s, 6d., with £6 15s, being asked in one 
or two cases, whilst sheets ranged from £7 10s. up to £8 per ton, 
according to quality. 

For steel boiler plates there were more inquiries in the market, 
and makers generally were firm in holding to £8 per ton as their 
minimum for delivery to consumers in the neighbourhood of Man- 
chester ; buyers were scarcely prepared to pay this price, but the 
cheap second-hand parcels which have hitherto been competing 
against makers seem now to be pretty well cleared off the market. 
On steel rails an advance of 2s. 6d. per ton was being quoted, and 
light sections suitable for colliery or tramway purposes averaged 
about £7 per ton delivered in the Manchester district. , 

The metal market remains firm, manufacturers being still 
well supplied with work to keep them going; but consumers only 
buy from hand to mouth at present rates. 

The condition of the engineering industries remains unchanged 
from what I reported last week. Activity is still well maintained 
upon work in hand, but contracts generally are running out more 
rapidly than they are being replaced, and the outlook is not very 
promising for continued activity in the immediate future. 

Messrs. F, Pearn and Co., of West Gorton, Manchester, have 
recently completed a large and specially designed plant of pumping 
engines for Messrs. J. and P. Coates, of Paisley, for use in connec- 
tion with their system of cooling their condenser water. The 
pumping engines are of the vertical compound condensing type, 
the steam cylinders being high-pressure 19in., low-pressure 36in. 
in diameter, and the high-pressure cylinders are provided with 
adjustable cut-off by hand. The air pumps are 20in. diameter, 
with 24in. stroke; they are placed at the side of the engines, and 
are worked by wrought iron levers. These pumps are each 28in. 
diameter, double-acting, 36in. stroke, ont are placed directly 
under the plate of the engines, being worked direct from two side 
rods, which connect the crossheads on the pump and piston-rods, 
The pumps, which have row been set to work, are giving 
very satisfactory results, and they are capable of raising 
jointly 1,000,000 gallons of water per hcur. ‘The delivery main 
is 36in. mn diameter and about 300 yards lorg, with a vertical 
height of 40ft. The engines can be run together or separately, 
as desired ; the total height of each engine and pump is 33ft, and 
the floor space occupied by each is 12ft. wide by 15ft. deep. With 
reference to the cooling plant as a whole, it may be added that 
Mr. Motion—Messrs, Coates’ engineer, under whose superin- 
tendence it has been carried out—is engaged in obtaining interest- 
ing data which, when compared with previous temperature data, 
will show what satisfactory results have been obtained by the 
adoption of the scheme. 

In the coal trades a steady demand is reported for all descrip- 
tions of round coal, with prices still maintained at fully late rates 
and a tendency to harden where colliery proprietors did not 
advance their prices at the commencement of the month. Pits, as 
a rule, are working about full time; but the colliers seem to be 
restricting the output, and, as a consequence, there is very little 
going down into stock. At the pit mouth best coals average 
lls. 6d.; second qualities, 10s.; and common round coals, 9s. per 
ton. Engine classes of fuel continue plentifu! in the market, 
especially in the lower qualities, and with supplies offering from 
outside districts at very low figures prices are somewhat irregular, 
the advance which was put upon burgy and slack at the commence- 
ment of the month not being maintained in all cases. At the pit- 
mouth burgy averages 7s. 6d. to 8s.; best slack, 6s. 9d. to 7s. 3d.; 
and common sorts, 5s. 6d. to 6s. per ton. 

In the shipping trade there has been considerably increased 
activity, no doubt in some measure due to vessels which usually 
obtain their cargoes from South Wales coming into the Lancashire 
ports for supplies, owing to the dispute at Cardiff. Prices have a 
decided hardening tendency, and although ordinary descriptions 
of steam coal are still obtainable at 10s. to 10s. 6d. per ton, 
delivered at the High Level, Liverpool, or the Garston Docks, 
sellers are beginning to hold out for an advance upon these figures, 
and no doubt, with a continuance of the dispute in South Wales, 
there will be a strong upward movement, so far at least as tem- 
porary sales for urgent requirements are concerned. 

Barrow.—There has been a marked improvement in the hematite 

vig iron trade, and business on a comparatively large scale has 
oe done at fuller prices. It is evident that a change for the 
better has set in on the basis of a better all-round position as 
between buyers and sellers, and also the holders of stocks. The 
gradual and satisfactory reduction of the latter has week by week, 
since the beginning of the year, placed the market in all the more 
sound position whenever the demand assumed such a position as 
brought back new life to the market. Prices during the week have 
advanced fully 2s. per ton, and are now quoted at 56s. 6d. per ton 
net f.o.b. for parcels of Mixed Bessemer Nos., with hematite 
warrants at the same figure. There is every prospect of a further 
advance in prices, as makers are restricting the output so as to 
keep down stocks, Forty-seven furnaces are producing iron, and 
three or four of these are engaged in smelting spiegeleisen, which 
is now in good demand on home as well as on American account at 
the steady price of 100s. per ton. 

Steel oA ie are very busily employed, and the only sign of 
weakness is in the steel shipbuilding material department. A good 
inquiry for plates and angles is reported, but the trade doing is not 
sufficient to maintain the activity of the mills. Prices are steady 
at £6 15s, for plates, and £6 5s. for angles, but buyers will not 
operate except at lower prices. Steel rails are in fair request at £5 
to £5 5s, for heavy sections, £6 for light sections, and £7 to £7 10s. 
for colliery sections, net, f.o.b. These prices have now been main- 
tained fully amonth. Other prices in the steel trade are steady, 
and the mills, generally speaking, well employed. 

Shipbuilders and engineers are very busy, and are expecting new 
contracts, which will certainly be required if the activity at the 
yards and in the shops is to be maintained. 

Iron ore weak, although prices are firmer at 10s. to 12s, for 
ordinary qualities net at mines, Some of the mines are working 
short time, 

Shipping is very busy, and the returns still show an improvement 
on last year. 

The Vulcan Steel and Forge Co.’s works were offered by auction 
by order of the Court of Chancery last Friday, but failed to secure 
a bid. Mr. Grundy, of Manchester, was the auctioneer. It is 
expected the concern will fall into the hands of a railway rolling 
stock company. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE pig iron market is steadily improving, and prices have 
advanced about 2s, per ton during the past week. This change 
for the better followed on a report that an American syndicate 
had been formed to buy up Scotch iron. Apart from this being 
the truth or not, it is certainly the case that business is again in a 
healthier state. Hematites are now quoted at 65s. per ton; 
foundry irons, 45s.; and forge qualities, 42s. 6d.; all at Sheffield, 
with a fair business doing. ‘The slight movement which was 
required to give tone to the iron trade has been given, and the 
tendency is upward on all sides. In Connal’s stores there were on 
Saturday, at Glasgow, 680,352 tons; at Middlesbrough, 92,749 tons. 
The hematite stores of West Cumberland, North-Western, Hema- 
tite Store Company, and Furness, showed 255,602 tons. The 





decrease, on the day, at Glasgow was 305 tons, at Middlesbrough 
255 tons, and at the hematite stores 362 tons. 

Railway tires and axles are unchanged at £10 5s. to £10 10s. at 
the works. Plain wagon-bearing springs are from £10 10s. to 
£11 10s.; steel boiler plates, £10; guaranteed spring stecl, £8 to 
£9. The Midland Railway Company have recently placed addi- 
tional orders, to a considerable extent, with several Sheffield houses. 
The Great Northern and Great Eastern are obtaining deliveries of 
their requirements for twelve months. Pressure in this depart- 
ment is causing the work to be turned out less expeditiously than 
the companies require, and those who have not given out their 
work in good time are not likely to get what they want within a 
month or two. A large amount of work is at present in hand on 
South American account, chiefly in railway material. The war in 
that region has not affected the railway material trade. 

The coal trade is exceedingly brisk, and is likely to be more 
animated as the season advances, prior, of course, to the closing 
of the Baltic navigation. There are no stocks in the district, and 
the strike in South Wales is causing supplies to be sought for in 
South Yorkshire and North Derbyshire. Steam coal for export is 
in very heavy demand, The colliers are working less and getting 
more wages—40 per cent. more—than they had two years ago. 
The result is to keep the supply just about equal to the demand. 
House coal has gone up another ls. per ton this month, and 
dealers state that a further advance is certain in September. 

A large contract for cast iron pipes for Brisbane has been 
obtained by the Staveley Coal and Iron Company, which, it will be 
remembered, succeeded in securing the work for the Manchester 
Waterworks—Thirlmere—scheme. The Brisbane contract is not 
so large, but it runs to some 9000 or 10,000 tons. 

The Board of Trade returns for July show very clearly the 
operation of the McKinley tariff scare on Sheffield trade with the 
States. Hardware and cutlery were exported there last month to 
the value of £45,534, against £28,537 for the corresponding month 
of 1889; for the seven months the value was £257,337, which is 
only £20,000 more than for the similar period of 1889. It is there- 
fore clear that the rush of goods to the American market before 
the new tariff comes into effect is the sole cause of the increased 
business, and when the call comes to an end, as it soon must do, 
there will be a corresponding reaction. The general foreign trade 
has slightly improved, the hardware and cutlery goods sent away 
last month having reached a value of £246,614, against £230,093 
for July of 1889. For the seven months, however, there is a 
decided falling off. The Argentine Republic, on account of internal 
troubles, dropped from £13,771 to £5443 on the month. 

Our foreign and colonial business in unwrought steel has 
devidedly advanced on the month from £134,885 to £167,798; on 
the seven months from £903,578 to £1,139,713. All markets 
exhibit an increase—Germany, from £15,396 to £20,883; Holland, 
from £12,719 to £18,169 ; British North America, from £14,773 to 
£19,695 ; and the United States, from £19,744 to £21,708. 

The lighter trades are fairly well employed. In the course of 
inquiries this week, I was surprised to find that the hollow grinding 
of razors is still being done in Hamburg for Sheffield makers. 
These are mainly for the higher qualities, and go largely to the 
United States. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market held in the Exchange Hall, Middlesbrough, on 
Tuesday last was much better attended than its predecessor last 
week. The prices of pig iron were fairly well maintained. The 
figure generally quoted for No. 3 g.m.b. for prompt delivery was 
44s, 6d. per ton. For special brands a little more was obtainable. 
Foundry qualities continue extremely scarce, but forge is plentiful, 
and indeed the supply considerably exceeds the demand. The price 
current on Tuesday was 41s. 6d. per ton, or 3s. below No, 3. Middles- 
brough warrants were offered at 44s. 10d., but very few transac- 
tions were recorded. Shipments from the port of Middlesbrough 
have been so far this month decidedly disappointing. Between 
the Ist and the llth inst. only 20,316 tons had left the river, 
against 21,067 tons in the corresponding portion of July. Local 
hematites are now offered at from 5ts. to 57s. per ton, their value 
having risen somewhat in sympathy with the warrant market. 

The finished iron trade is in a little stronger position, a circum- 
stance which is attributable to a somewhat improved demand for 
shipbuilding purposes, and to the prospect of dearer coal, owing to 
labour difficulties. Iron ship-plates are now offered at £5 10s., 
iron angles at £5 5s., and merchant bars at £5 15s., all free on 
trucks at makers’ works, less 24 per cent. discount. The steel 
trade continues rather flat. Rails, blooms, and billets are to be 
had for £4 17s. 6d. to £5 at makers’ works, For ship-plates 
£6 5s. is asked. 

Messrs. Worth, Mackenzie and Co., of Stockton-on-Tees, have 
just received an order of importance for pumping machinery for 
the waterworks at Kidderminster. The capacity of the pumps is 
to be sufficient to lift 800 gallons per minute from a well 105ft. 
deep, and to deliver it into a reservoir situated about one and a-half 
miles distant. The water level in the reservoir is 205ft. above the 
surface in the well. This company made the pumping engines for 
the waterworks at Hartlepool, and also for the Eston works.of the 
Stockton and Middlesbrough Water Board. A fire occurred 
recently on the premises, which burned down the roof of the 
erecting shop. Although the damage was covered by insurance, 
the roof has not yet been replaced, as advantage is being taken of 
the accident to make some desirable alterations. The works— 
which are suitably called the Phoenix Woerks—are situated in 
North Stockton, and were formerly occupied by Messrs. Henry 
Wilson and Co. 

At the annual meeting of the Northern Mechanics’ Institute, 
held at Jarrow-on-Tyne, on the 6th inst., Sir C. M. Palmer, Bart., 
M.P., the president, availed himself of the opportunity to make 
known his views upon several important questions, affecting the 
industrial development of the country generally, and of the ene 
side district in particular. He stated that the new gun factory at 
Jarrow would shortly be established, and that the engagement of 
one of the most talented men in the country to superimtend the 
work, was a guarantee that everything would be done on the most 
scientific principles. The Jarrow works were already as efficient 
in constructing warships as any of the Royal dockyards, and he 
believed that they could turn them out more quickly, and certainly 
more economically, than at the national establishments. The 
Government had recently entrusted them with larger orders and 
more important work than any of their competitors. 

On the question of capital and labour Sir Charles thought the 
time had arrived when the reference of disputes to arbitration 
boards, and the enforcement of the awards of the latter, ought to 
be made compulsory. He looked upon the question of the alleged 
antagonism of capital and labour as the burning question of the 
day. It was strange that labour should not appreciate what could 
be accomplished if our industries were allowed to go on without 
interruption. He could imagine nothing more insane, nothing 
more suicidal, than the present policy of the Tyneside joiners and 
shipwrights. They had submitted their dispute to a man of the 
highest position—Mr. Burt, himself a workman and an ornament 
to the House of Commons—and after he had given his award, they 
refused to abide by it. He did not know the merits of the quarrel 
himself, but he could conceive of nothing more outrageous than 
such a proceeding. 

With regard to the South Wales strike, ‘it was a very serious 
matter that all railway communication should be stopped because 
there was a dispute between the railway directors and their 
employés. Again, could anything more insane be imagined than 
the idea of shutting up most of the post-offices in London, of which 
there seemed, a short time since, to be a possibility? No doubt 
there was some ground for complaint, and some vacillation at the 
head of the department. But in none of these cases ought busi- 
ness to be stopped. The contending parties should be compelled 
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to go to some high and suitable tribunal, which should take up the 
question, and decide who was right and who was wrong.” 

The coal trade of Durham and Northumberland is already bene- 
fitting to some extent by the strike in the Cardiff district. Many 
vessels on their way to the latter port have been intercepted and 
ordered to the North. The price of best steam and bunker coal is 
naturally the most affected. For new inquiries 15s. per ton, f.o.b., 
is quoted, and some cargoes and several small lots have been sold 
at that price. But of course the great bulk of what is exported, 
and which has long been arranged for, does not command so high 
a price. For gas coal about 12s. per ton is now asked; and for 
coke, about 18s. per ton, f.o.b. A North-country firm of coal 
agents, professing to represent some of the largest and best-known 
coalowners in the United States, is considering the feasibility of 
sending coal from America for the supply of such British coaling 
stations as may become depleted, owing to the Cardiff strike. 
Whether this project will come to anything, or whether it is merely 
plausible talk, remains to be seen. 

Considerable interest has been excited among those connected 
with the chemical industries of the North as to the new Chemical 
Union which is said to have been in the process of formation for 
some time, and the organisation of which is now nearly complete. 
An Association of Makers of Bleaching Powder has already existed, 
but it came to an end last year. The new Union aims, it is said, 
at regulating the trade in all articles made by the Leblanc process. 
A large proportion of the capital required will be subscribed by 
the present owners of the oe intended to be federated together. 
The promoters profess not to desire to force up the price of the 
articles they manufacture, but merely to obtain the benefit of the 
greater economy in manufacture and in distribution which would 
obviously take place by concentration of management and in other 
ways. 

There are dangers in the casting of steel ingots, which do not 
appear to have been previously suspected. A steel worker has 
just been killed at Consett, under the following circumstances :— 
The casting pit ladle just charged from one of the steel melting 
furnaces had passed over and filled six out of seven ingot moulds 
ranged in a row in the casting pit. It was observed that the 
seventh mould became full sooner than it should have done. Two 
or three men were engaged in wedging the cover on to the sixth 
mould, when suddenly the steel in the seventh mould exploded, 
covering the three men with the liquid metal. One of them died 
subsequently, the other two are progressing favourably. It is sup- 
posed that a piece of slag had been left in the mould, preventing 
the metal from reaching the bottom, and allowing a dangerous 
accumulation of gas, which subsequently fired and blew out the 
charge. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE railway strike on the Taff Vale, Rhymney, and Barry lines 
has now lasted a week, and promises to continue some days again. 
There is just a slight probability of a settlement this week. The 
men have conceded the difference about ‘‘ Mabon’s day,” and 
there is not much now between them and the directors but the 
hours of labour. 

Behind this, however, there is, if I mistake not, the great 
principle of ‘‘who shall have the reins.” The Taff Vale in this 
case is fighting the battle of other lines, for it is well understood 
here that if the Taff Vale men gained their point the employés of 
other lines would at once hand in notices. There is a strong 
feeling of ‘‘ co-operation” shown by the employés of other lines 
which supports this view. The men on strike are constantly 
apprised of free men, or “ blacklegs,” on their way to Wales, and 
these are as constantly met by pickets and sent back. If an 
amicable decision be not come to in a few days, the Taff Vale, 
Rhymney, and Barry will, I am given to understand, take more 
decisive measures. 

There is another reason given me by ‘one in authority” why 
this battle between labour and capital should be fought out. The 
relations between coalowners and their men are not satisfactory. 
Several collieries are now ripe for revolt. The Plymouth colliers 
demand six nights’ pay for five days’ work, and the small coal 
question has yet to be decided. Then the ‘‘ dockers” are regarded 
as waiting their opportunity, and both at Newport and Cardiff the 
employment of non-union men is regarded as next to a crime. 

As may be inferred from this, the trades of the district are in 
a disorganised condition. Numbers of collieries are stopped simply 
because wagons cannot be obtained ; but while the ports of Cardiff, 
Penarth, and Barry are next to stagnation, Newport and Swansea 
are busy. The Rhondda and Swansea Bay line, and the Great 
Western, and London and North-Western are doing well. It was 
calculated that last Sunday the Great Western had twenty miles of 
coal traffic on their line. Swansea is now the great port of des- 
patch, and this week’s total will be a heavy one. 

Shipping continues to veer off from Cardiff, wired away to 
northern ports, and wil] until the strike is ended. 

I have just been placed in possession of the claims of the men, 
and the offers of the railways. It will be seen that they are slight. 
Masters’ proposal: To guarantee a month of 240 hours; time and 
a-quarter to be paid for any time worked over 240 hours in one 
month, and under any circumstances time and a-quarter to be paid 
for any time worked by the men over fifteen hours in one day. 
Men’s proposal: A guaranteed week of sixty hours, with the ex- 
ception of the first week in the month, when fifty hours only shall 
be guaranteed, all time worked over this amount in any one week 
to be paid for at the rate of time and a-quarter. This little differ- 
ence to adjust will cost £100,000. It is estimated collieries at 
Dowlais, Plymouth, and Mountain Ash, have been affected. 

A rumour is current that in the event of the Taff Vale Railway 
employing outside labour to work their trains the Rhondda colliers 
would block the line. ‘‘ Mabon,” M.P., has issued a circular 
warning colliers not to interfere. 

{The strike is settled—terms being favourable to the men.] 

Cardiff last week only exported 144,000 tons of coal, coke, and 
patent fuel. This week’s total will be much less, brought by 
Great Western trains only. This week I must reserve my coal 
quotations for Cardiff. Last week steam coal was obtainable at 
14s, 6d. to 15s.; now coalowners will not quote, and the little done 
for bunkering is quite at fancy prices from 17s. up. Coke is scarce 
at 26s. to 28s., and two small cargoes fetched 30s. Swansea 
exported 28,000 tons of coal last week, and an excess of 10,000 tons 
last month. Swansea quotations, best steam, are 13s. 6d. to 
14s, 9d.; seconds, 12s. 6d. to 13s. 6d. Rhondda best, 13s. 6d. to 
14s,; small, 9s. 6d. to 10s. 3d. Coke, 20s. to 21s.; foundry furnace, 
19s. to 19s. 6d. Pitwood, 18s. 9d. Patent fuel, 14s. to 14s. 6d. 

Apart from strike influences and upsets, the coal trade of Wales 
may be regarded as healthy, and a good bulk of business is certain 
as soon as the congestion is clear. The iron and steel trades too 
are hopeful, and prices show an improvement. For steel bar, 
Swansea and neighbouring districts are putting in substantial 
orders, and £5 10s. for Bessemer, and £5 15s. Siemens are ordinary 
figures less, 2}. Pig iron quotations are, Glasgow, 47s. 8d. to 
47s. 114d.; Britain Ferry hematite, 60s. at works. Steel rails 
continue firm from £5 heavy, and from £6 10s. light. Steel 
sheets show an improvement, and are from £8 10s. to £9 10s. 

Tin-plates are in good demand. Last quotations are not only 
sustained, but makers of best brands are asking from 3d. to 6d. 
more. Makers say that higher prices must predominate in the 
face of improved prices for coke, and pig, and higher wages. 

Shipments of tin-plate last week were close upon 39,000 tons, 
and stocks were increased by 56,000. The variations caused by 
non-arrival of tonnage are considerable, but trade, regarded from 
any point, is satisfactory. Tonnage coming in, large. Llanelly 
port shows favourably. Last month seventy-four vessels paid dues, 
and near 16,000 tons were imported. 

Taff Vale has declared a dividend of 3 per cent., and a prominent 
shareholder has appealed, contending that it should be 5. 





Bute Dock dividend is announced at 34. 

Newport coasting and general trade is steady. 

ate ta Colliery is now in work, and coal has been shipped. 
‘The manager is Mr. Hawkins. 

The house colliers of Bedwas have had a meeting, at which they 
engaged to support the judgment of Judge Owen, namely, that 
small coal must be paid for. 

The Crown Reserved Coal Company has been registered, with a 
capital of £100,000. Influential Cardiff and Bristol capitalists 
figure in the company. 

Most of the steel works hold large stocks of iron ore, and cannot 
be materially affected for a time by railway differences so long as 
some routes are open. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market was very excited on Monday in 
consequence of a report that New York and English speculators 
had formed a ‘‘ bull” combination to raise the prices of warrants. 
It does not appear whether there is any truth in this story ; but it 
had the effect of sending up the prices of warrants about 1s. per 
ton. Business was done at 48s. 104d. for cash, and from this point 
there was a sharp reaction. The market has since been unsteady, 
with more or less wide fluctuations in prices, and a large amount of 
iron has changed hands. 

The makers of pig iron have this week advanced their prices 
nearly all round, in amounts varying from ls. to 1s. 6d. per ton. 
Quotations now are :—Calder, f.o.b. Glasgow, No. 1, 63s. per ton ; 
No. 3, 54s.; Coltness, No. 1, 62s. 6d. and 52s. 6d.; Langloan, 
6ls. 6d. and 56s. 6d.; Summerlee, 6ls. and 56s.; Gartsherrie, 
60s. 6d. and 55s. 6d.; Clyde, 60s. and 54s.; Carnbroe, 49s. 6d. and 
49s.; Govan, 48s. 6d. and 48s.; Glengarnock, at Ardrossan, 
59s. 6d. and 52s. 6d.; Dalmellington, 52s. 6d. and 51s.; Eglinton, 
5ls. and 49s. 6d.; Shotts, at Leith, 63s. and 57s.; Carron, at 
Grangemouth, 62s. 6d. and 55s. 6d. 

There are 78 furnaces in blast, against 80 last week, and 81 at 
this date last year. The reduction of two is owing to that number 
having been stopped at Langloan for the purpose of repairs, which 
will occupy a considerable time. 

The demand for pig iron is reported by makers to be good. The 
past week’s shipments have been 10,855 tons, against 8219 in the 
corresponding week of last year. There was despatched to Canada, 
1915 tons; Italy, 1510; Germany, 1115; United States, 855; 
Australia, 546; Belgium, 556; Holland and Russia, 250 each; 
France, 152; Spain and Portugal, 100; other countries, 234. The 
coastwise shipments were 3222 tons, against 3982. The total ship- 
ments for the present year to date are 296,074 tons, against 255,968, 
showing an increase this year of 40,106 tons, 

During the past week there was shipped from Glasgow loco- 
motives to the value of £8248; machinery, £12,560; sewing 
machines, £1394; steel goods, £13,328; and general iron manu- 
factures, £34,730. 

There is a firmer tone in the hematite trade, and the prices of 
Scotch hematite pigs have been steadily advancing, and are now 4s. 
to 5s. a ton higher than they were two or three weeks ago. The 
makers evidently anticipate good business during the remainder of 
the year, and they are receiving large supplies of ore from Spain. 
The imports of this ore into the Clyde during July amounted to 
42,900 tons, being 14,450 more than in July, 1889. During the past 
seven months the arrivals have been 326,561 tons, an increase of 
61,037 compared with the quantity imported in the corresponding 
period of last year. 

The steel trade has exhibited increased activity this week. Very 
considerable orders for shipbuilding steel have recently been placed 
at low prices, English makers having sold ship plates freely at 
£6 5s., less 24 per cent. for delivery here. One or two Scotch 
makers also took lots at about the same rate; but within the last 
few days sales have been effected up to £6 10s., less 5 per cent., 
and makers now quote £6 12s. 6d. These advances have been 
obtained chiefly in consequence of the rise in pig iron, and they 
are necessary on this account, as well as because of the increased 
prices paid for fuel. Steel angles are firm at £5 17s. 6d. per ton, 
less the usual discount. 

The malleable iron trade is again somewhat firmer this week. 
Some makers report that orders are a little more plentiful. The 
lowest grade of common bars is quoted at £5 15s.; second grade, 
£6 5s. to £6 7s. 6d.; highest grade, £6 10s., best bars being 10s. 
per ton higher ; nail rods, £7 ; sheets, £8 ; and hoops, £7; all less 
5 per cent. discount. 

A strike has occurred in the small pipe department of the 
foundry trade, about 1200 men having come out in opposition to a 
reduction of 5 per cent. in wages, which the employers considered 
essential owing to dull trade. In the large cast iron pipe branch, 
which is comparatively busy, work is going on as usual. An order 
for 9000 tons of pipes for Brisbane, which was expected to be 
placed in this district, has, I am informed, been given to the 
Staveley Iron and Coal Company. 

There is at length some appearance of fresh work coming out 
in the Clyde shipbuilding trade. Messrs. Russel and Co., of 
Greenock and Port Glasgow, have booked orders for several sailing 
ships, the tonnage of which amounts in the aggregate to 8000 tons. 
A steamer of 3200 cargo capacity is reported to have been fixed 
with Messrs. McMillan and Son, Dumbarton, and there is a number 
of other inquiries for steamships now under the consideration of 
builders. 

The coal trade is exceedingly firm, mainly in consequence of 
additional orders having come here for shipment owing to the 
Cardiff strike. Most of the coalmasters are reported to have sold 
whatever coals they could spare several weeks ahead. Prices are 
very firm; but the advance is not so great as what might have been 
obtained in the circumstances had the coalmasters been inclined to 
snatch a temporary advantage, which they appear to have studiously 
avoided on this occasion. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE event of this week, which, though of little consequence to 
the world at large, has yet been able to attract the interest and 
gratify the sentiment of the entire German people—regardless 
alike of social position, political and religious opinion, or business 
relation—has been the return of the little island of Heligoland, 
after a separation of seventy-six years, to the old mother country. 

As usual about this time of the year, meetings and conferences 
of every description abound, combining wtile dulci. The Inter- 
national Medicinal Congress just closed at Berlin appears to have 
been quite a success. Among the imposing assembly of distin- 
guished visitors from far and near the presence of many eminent 
Frenchmen was especially noticed and cheered as a grateful 
symptom. At the parting banquet, M. Le Fort—Paris—toasted, 
“Je bois & la science, qui réunit notre intelligence, et d l’art qui 
réunit nos ceeurs!” The President—Dr. Virchow, Berlin—in 
closing, declared the labours of the Conference to have been on a 
level with to-day’s science, and directed by a sense of fraternal 
love and universal ce—‘‘auf der Hihe der Wissenschaft, im 
Sinne der Bruderliebe und des Weltfriedens.” 

In other respects, especially in those branches which chiefly 
attract our interest, the iron and steel business, there is no 
change of any consequence to report. The symptoms of improve- 
ment and firmness noticed in England and in America have as yet 
failed to appear on the markets in this country. Silesian iron 
business continues in an unsatisfactory condition, although there 
have appeared signs of an improvement since last week. But, on 


the whole, nothing can be added to what has been stated in our 
last letter. 

Business on the Austro-Hungarian iron market continues quiet, 
Orders are coming in pretty regularly, and so prices 


but firm. 





— 
ee 


have as yet been well maintained. Pig iron has even gained i 
firmness. In the malleable iron branch orders for bars, hoops, enn 
angles have further increased. The same can be reported regard. 
ing plates and sheets, consumers and dealers having, it appears 
given up all hope of a further reduction in prices. There is a fait 
amount of work doing in the steel trade. Machine and wagon 
factories are also reported to be in good employment. A slight 
improvement can be said to have appeared in the French iron 
market. Prices, which hitherto had been giving way from wee}, 
to week, have now gained some firmness. This is said to haye 
proceeded from the coal market, where a firmer tone has been 
perceptible for some time past. 

The Paris market has been rather favourably influenced by last 
month’s quotations of the ‘‘ Syndicate Metallurgie,” where prices 
had been fixed, for bars, for instance, 118f., sheets 225f., &c, 

There is still no sign of any improvement to be perceived in the 
Belgian iron market, great weakness in price and demand prevailing 
in all branches. 

In the Rhenish- Westphalian iron market not any more animation 
can be noticed. Only the most limited inquiry is coming forward 
buyers seeming little inclined to buy beyond present requirements, 
The business done in iron ores is very small; in spite of production 
having been reduced during summer, stocks have increased rather 
considerably. There isa continued falling off in prices, Luxemburg 
minette only remaining unchanged. A ye small amount of 
business is done in pig iron. For all sorts only the most limited 
demand is coming forward. The production of pig iron in June 
was just 118,000 t., in May it was almost as much, while in June 
1889, 106,200 t. only were produced. This year, in June, stocks 
rose from 57,000 to 71,700, equal to about eighteen days’ produc. 
tion, The strongest increase is perceptible in forge pig, stocks 
having increased from 19,500 t. to 24,700 t. Since last report, the 
malleable iron industry has undergone no change. Here and there 
a move for the better has appeared, but the change seems to haye 
been either of short duration or of too little importance to deserve 
special notice. The demand for bars is, on the whole, but small: 
the same can be reported of girders. Demand and sale for hoops 
have not altered since last week. Rather a fair amount of work 
has been doing in plates and sheets. Foundries, machine, and 
wagon factories are for the greater part, at least, in satisfactory 
employment. j 

e Greek Government have decided to invite tenders for the 
building of three corvettes—despatch steamers — from England, 
France, and Germany. At a tendering for 250 steel tires for the 
Staatsspoorwegen, at Utrecht, the lowest price is stated to have 
been asked by the Rheinische Stahlwerke, Ruhrort, and conse- 
quently they obtained the order. 

Belgian papers state it to be the intention of their Government 
shortly to invite tenders for railway requirements of some impor. 
tance. Orders for 19,000 t. heavy rails, p.p. 700 freight cars, fifty 
locomotives, and a considerable number of passenger cars and 
tenders are said to be under consideration. There could not be 
a more favourable moment than the present for giving out such an 
order, and it would be well if German Railway Administrations 
would take the patriotic example given by the Belgian neighbours. 
An order like this would bring new life into many branches of 
industry which are at present barely subsisting. 

The American McKinley Bill is causing anxiety to various conti- 
nental industries. French Chambers of Commerce are taking 
steps to insure, if possible, a favoured position under the unfavour- 
able tariff, and some of the textile industries of the Gera and Greiz 
districts propose erecting large works at their branch in America, 








LAUNCHES AND TRIAL TRIPS. 


The s.s. Sunshine went on her trial trip on the 11th inst, 
Dimensions, 250ft. by 35ft. by 19ft. moulded. Built by Messrs, 
Irvine and Co., West Hartlepool, for Messrs. John Wood and Co., 
of the same port. Engines by Messrs. Westgarth, English, and 
Co., Middlesbrough—18hin., 29in., and 49in. by 36in.; 160 lb. pres- 
sure. The engines worked well, and the result of the trial was, we 
are informed, satisfactory to all concerned. 

The s.s. Chamois went on a trial on the 8th inst. The dimen- 
sions of this ship are 275ft. by 40ft. by 19ft. 6in. moulded. Built 
by Messrs. John Priestman and Co., Sunderland, for Messrs. Jack- 
son Brothers and Cory, London. The engines are by Messrs. West- 

arth, English, and Co., Middlesbrough—2lin., 34in., and 5éin. by 
9in.; with two boilers, 160]b. pressure. The average speed of 
four runs at the measured mile was, we are informed, 10} knots. 
The owners and their representative, Mr. Dumlin, who were on 
board, were highly satisfied with the result of the trial. 

The s.s. Lanark, built to the order of Mr. G. M. Steeves, of Liver- 
pool, by Messrs. Russel and Co., was successfully launched on the 
4th inst. from their Greenock yard. Her principal dimensions are: 
Length, 323ft.; breadth, 42ft.; depth, 23ft. 6in.; and she will carry 
4700 tons deadweight. She will be fitted by Messrs. Dunismuir 
avd Jackson, of Govan, with engines of the triple-expansion type, 
having cylinders 24in., 39in. and 64in. diameter, with a stroke of 
45in., supplied with steam by two extra large double-ended steel 
boilers, also by Messrs. Dunismuir. The construction of the 
vessel’s machinery and boilers has been superintended by Messrs. 
Flannery and Blakeston, Liverpool. 

On Saturday, 9th inst., the trial trip took place of the s.s. Mada- 

ascar, built by Messrs. C. 8. Swan and Hunter for the Cie 

favraise Peninsulaire de Navigation & Vapeur. Dimensions: 

324ft. B.P. by 40ft. by 27ft. depth, moulded; cargo capacity, 
4200 tons deadweight; engines, 26in., 42in., 69in., by 4in., 
capable of working up to 1750 indicated horse-power, constructed 
by the North-Eastern Marine Engineering Company, Limited, 
Wallsend. The trial trip was in all respects satisfactory, and we 
are informed an average speed of 12} knots was obtained on the 
measured mile. The trial was attended by Mr. Paul Grosos, 
manager of the company; Mr. Hunter, bui der; Mr. Irwin and 
Mr. Phillipson, representing the engine builders; and a party of 
ladies and gentlemen. The Madagascar will leave the Tyne in a 
few days for Havre and Mauritius. 

The fine steamer built by Messrs. Wm. Gray and Co. to the 
order of Messrs. Mark Whitwill and Son, of Bristol, originally 
christened Bristol, but subsequently purchased by Mr. C. Furness, 
and re-named the Halifax City, went on her trial trip on the 7th 
inst. She is of the following dimensions:—Length over all, 300ft.; 
breadth, 38ft.; depth, 22ft. 2in. The engines have been built at 
the Central Engine Works of Messrs. Gray and Co., and have 
cylinders 214in., 35in., and 58in., with a piston stroke of 3%in., 
and steel boilers working at a pressure of 1501b. per square inch. 
The vessel passed out into the bay about six a.m., and the log 
being thrown overboard it was found that she averaged just under 
12 knots per hour. Mr. Strachan, the inspecting engineer to the 
owner, was present, as also Mr. Mudd, on behalf of the engine 
builders. e are informed that the trial proved perfectly success- 
ful, everything being to the entire satisfaction of owner's repre- 
sentatives. , 

The s.s. Allegheny, the largest oil vessel yet built by Messrs. 
Craig, Taylor, and Co., Stockton-on-Tees, took her trial trip on 
Saturday last, and it proved very satisfactory, a speed of 124 knots, 
we are informed, being easily maintained. The vessel is of the 
following dimensions :—330ft. by 42ft. by 28ft. She is constructed 
according to a special arrangement of the builders for carrying oil 
in bulk, and will take over 4000 tons in her tanks. Her tri le- 
expansion engines are by Mr. John Dickinson, of Palmer's Hill 
Engine Works, Sunderland, and are of the following sizes:—25in., 
40in., 66in., by 45in. stroke, with two double-ended boilers, 160 lb. 
working pressure. She has an installation of electric light, eighty 
lights, supplied from the engine-room by a dynamo, driven hy one 
of Hayward Tyler’s vertical engines. Messrs. Hayward Tyler and 
Co. have also fitted very superior and powerful ors ing arrange- 
ments. After the trial the vessel returned to Middlesbrough to 
receive her bunker coals, and to proceed to Philadelphia. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New YORK, sam, SO, ONS. 
ja) horizon is much bri r than 
it - “ung days ago. A large business is in 
‘i ht and as money 1s easier, business arrange- 

8 ts can be entered into with confidence. There 

ser abundant supply of mouey for all business 
purposes, owing to the liberal policy of the 
Government in purchasing bonds, and passing the 
Silver Bill providing for an increase in the 
currency. The heavy exports of gold, amounting 
to 6,500,000 dols. within the past week, seem to 
have caused no surprise or uneasiness. The silver 
miners have been encouraged to push work, and 
the silver-producing capacity of the country will 
now be worked to its utmost. The silver people 
are in good spirits over the advance in bullion, 
Speculators look for a slight speculative advance 
ri 8. 
“yor mechanics in the United States 
are the makers of machinery of all kinds. The 
largest machinery-making establishments are 
working day and night. The rolling mills are all 
on double turn, and the bulk of the capacity is 
sold up for sixty days to come, and will probably 
remain so for the rest of the year. Prices are 
low, but firm at ruling quotations, which are, for 
Northern makes of forge iron, 15°50 dols.; 
Southern, 14°50 dols.; Pennsylvania foundry, 
18 dols, to 18°50 dols.; Southern, 17 dols. 

In Western Pennsylvania there is great activity 
at all furnaces and mills. In the Ohio iron 
centres business is thriving, especially in Youngs- 
town. Shipments of Lake ores from Cleveland 
this year are 700,000 tons ahead of same date last 
At Cincinnati there is a very urgent in- 


year. C 1 i 
quiry for all kinds of Southern iron, and specu- 
lators are beginning to operate in a small way. 


There is a movement among manufacturers to 
remove from the older sections, where land is 
high, taxes high, and labour exacti ing; to country 
districts where natural gas can be had ata nominal 
cost, taxes low, and labour more accommodating. 
The gas fields of Ohio and Indiana are attracting 
a great many manufacturers, for these reasons, 

There is unusual activity in the construction of 
pipe lines. A Philadelphian has just contracted 
for an 80-mile pipe line from Indiana to Chicago, 
and has engineers at work on a line to extend 
from a point in Indiana to New York City. It is 
found that gas can be conducted long distances 
with great ease, Gas is being found in territory 
where its existence has not heretofore been sus- 
pected, and capitalists are busy securing control 
of districts where it is believed to exist. 

All of the industries are thriving in the 
Southern States, and capital is still rushing 
thither for investment, especially in mineral and 
timber lands. If all the blast furnaces projected 
are built there, there will be an addition of 
seventy or eighty within the coming year or two ; 
but it is probable that many of these enterprises 
will never mature. 








NEW COMPANIES. 


THE following companies have just been regis- 
te 





Circulus Gas Cupola Company, Limited, 
This company was registered on the Ist inst., 
with a capital of £1650, in £1 shares, to acquire 
certain patents, particulars of which are not 
given in the registered documents. The sub- 
scribers are :— 


Shares. 
*J. E. H. Monypenny, Tunbridge .. .. .. .. 1 
“W. G. Monypenny, Tunbridge... .. .. .. 1 
“W. King, St. Alban’s, clerk .. .. 1 


“J. E. Reading, 118, George’s-road, Holloway, 
coeur ga ee ne ee 

F. Reading, 16, St. Thomas's-place, Hackney 

A. A. Vicary, 109, Gray’s-inn-road, compositor .. 

W. E. Geach, 36, Calthorpe-street, printer .. .. 
The number of directors is not to be less than 

two, nor more than ten; the subscribers denoted 

by an asterisk are the first; qualification, fifty 

A or ten B shares. Solicitor, Mr. Orlando G. 

Harman, 26, Paternoster-row. 


fat tet hat et 


Crown Preserved Coal Company, Limited. 

This company was registered on the 3lst ult., 
with a capital of £100,000, in £10 shares, for 
carrying into effect an agreement made 29th July, 
between Samuel Butler, of the one part; Wm. 
Butler, of the second part; and G, H. Bedford, 
on behalf of the company, of the other part; to 
acquire the following letters patents, viz., letters 
patent dated 12th April, 1884, granted to Samuel 
Butler, for improv: i hinery or appa- 





ts in 
ratus for heating and mixing the materials em- 
ployed in the manufacture of artificial fuel; 
letters patent granted 18th April, 1885, to Samuel 
Butler, for improvements in the manufacture of 
artificial fuel, and in the machinery employed 
therein; letters patent dated 6th June, 1885, 
granted to Samuel Butler, for improvements in 
apparatus for mixing and heating materials for 
the manufacture of patent fuel; letters patent 
granted 16th March, 1883, to Samuel Butler, for 
apparatus for loading ships with patent fuel ; 
letters patent granted 18th June, 1885, to Samuel 
Butler, for machinery for drying washed coal. 
The subscribers are :— 

Shares. 


W. H. Butler, St. George, Bristo! ee 08 ee 

“J.B. Butler, St. Govan Bratt OF ee 

T. Butler, Wingrove-road, Cotham, Bristol .. 

A. B. Brain, Redland-green, Bristol . 

M. A. Butler, Sneyd Park, Bristol... .. .. .. 

‘Samuel Butler, Sneyd Park, Bristol .. .. .. 

G. H. Bedford, Capstone House, Cardiff .. .. 
There are not to be less than two ner more 

than four directors ; the first are the subscribers 

denoted by an asterisk ; qualification, ten shares; 

remuneration to be determined in general meet- 

ing. Registered office, 127, Bute-road, Cardiff. 


i) 





Giffard Gun and Ordnance Company, Limited. 


This company was registered on the 31st ult., 
With a capital of £250,000, in £1 shares, to 
oe by purchase or otherwise, for the United 
jingdom, ritish Colonies other than Canada, 

© invention of Paul Giffard for his liquefied gas 
gun, and improvements thereon, and to acquire 
patents for breech-loading ordnance, and improve- 


ments thereon ; to carry on business as manufac- 


turers of and dealers in ordnance of all kinds, 
either wholesale or retail. The first subscribers 
are:— 

Shares. 
8. W. Bangust, 52, Avondale-road, 8.E., clerk .. 1 
F. Pape, 6, Parnham-street, Limehouse, clerk .. 1 
F. L. Ball, 16, Richmond-gardens, Uxbridge-road, 


secretary phon ae Yarrir es eres 1 
F. W. Firminger, 87, Chelverton-road, Putney, 
WU. si), 4s) sna etn ed” be) abr ae cube 20 1 
F. W. Bristow, 17, Estelle-road, Hampstead, 

eo 1 


OS Re re ae ae oe 
H. Young, 42, Gayhorst-road, Dalston .. .. .. 1 
J. Pluckrose, 18, Ravenswood-road, Waltham- 

I ak a SS. Sr as ke ce 1 

There are not to be less than three nor more 
than seven directors; the first to be appointed by 
a vote of at least five of the subscribers to the 
memorandum of association ; qualification, £500; 
remuneration, £1500, divisible. Solicitors, 
Messrs, Slaughter and May, 18, Austin Friars, 





Hall’s Patent Gas Carburetter Company, Limited. 


This company was registered on the 31st ult., 
with a capital of £10,000, in £100 shares, to 
acquire certain letters patent, dated 9th January, 
1890, for improvements in apparatus for car- 
buretting gas, in accordance with an agreement 
made 7th May, 1890, between John Dennis Hall, 
of 15, Vine-street, Liverpool, and Wm. James 


Davis, of 61, Dale-street, Liverpool. The sub- 
scribers are :— 

Shares. 
E. J. Chevalier, Waterloo, near Liverpool, brewer 1 


T. H. Isherwood, Blundellsands, Liverpool, wool 


DN Sat” cid ath” ase) he ae ae 1 
W. A. Matheson, Waterloo, Liverpool .. .. 1 
D. Higson, Blundellsunds, Liverpool, brewer 1 
W. H. Murdock, M.D., Brownlow-hill, Liverpool 1 
J. Coffey, 40, Victoria-street, Liverpool, provision 

OS SS eee eee ee 1 
H. J. Frith, 8 and 10, Tiker-street, Liverpool, 

SE x4. am, a5 od oh, 88 eee ke 1 
T. Wiggins, 6 and 8, Duke-street, Liverpool, 

metal merchant... .. .. 1 


The subscribers are to appoint the first directors, 
to be not less than three nor more than five in 
number; qualification, £100 in shares or stock. 
Registered office, 36, Dale-street, Liverpool. 





Square Drilling Machine Company, Limited. 


This company was registered on the 2nd inst., 
with a capital of £100,000, in £1 shares, to carry 
out an agreement with the Ainley Oakes Square 
Drill Syndicate, Limited, and the Commercial 
Contract Corporation, Limited. The subscribers 
are :— 

Shares. 
J. H. Oliver, 41, Wyatt-road, Forest Gate, book- 
SP rere ar ee 
W. A. Reeve, 39, Aubury-road, Walthamstow, 

ey eee ee 1 
J.J. Watts, Hounslow, secretary to a company.. 1 
D. C. Craigie, — Tooting, undergraduate .. 1 
A. T. Salisbury Jones, 54, Gloucester-street, 8. W. 1 
W. H. Carmont, Kingston-on-Thames, engineer. . 1 
8. “genes 22, Godolphin-road, Shepherd's 

us eee atc dete ‘ 





The number of directors is not to be less than 
three, nor more than five; the subscribers are 
to appoint the first ; qualification, £250 in shares ; 
remuneration, £1250 per annum, divisible. Soli- 
citors, Messrs. George Rose Innes, Son, and 
Crick, Billiter-square-buildings. 





Unfreezable Dynamite Company, Limited. 


This company was registered on the 2nd inst., 
with a capital of £150,000, in £1 shares, of which 
1200 are founders’ shares, to be entitled to one 
moiety of the profits available after payment of 
£10 per cent. per annum on the other shares, 
The objects of the company is to manufacture 
explosives, and for such purposes to purchase 
certain patents, the subject of an unregistered 
agreement of the 4th June with Edward Siebert. 
The subscribers are :— 

Shares. 
J. Dawson, Richardson-street, 8.E., stationer 1 
. Laidlaw, 87, Studley-road, Forest Gate, clerk ] 
C. Lewis, 38, Vicarage-road, Tottenham, clerk 1 

8. Turner, 13, Baronet-terrace, Tottenham, 
SE Ee a nae Te 1 
C. W. Feaver, 28, George-street, Richmond, clerk 1 
A. Mackenzie, 16, Mintern-street, N., secretary 


aman 


toa an. ey ee iar ee 1 
G, Tye, TE, CUO, ci kc te ts 1 
The number of directors is not to be less than 


three, nor more than eight; the subscribers are 
to appoint the first; remuneration, £200 per 
annum each, with a further £200 for the chair- 
man. Solicitors, Messrs, Saunders, Hawksford, 
Bennett, and Co., 86, Coleman-street. 





Bottle Seal Company, Limited 


This company was registered on the 2nd inst., 
with a capital of £100,000, in £5 shares, to 
acquire and work Panter and Keizer’s patent im- 
provement in bottle stoppers, or with corks or 
other stoppers and fastenings. An unregistered 
agreement of the 29th ult. regulates the purchase. 
The subscribers are :— 

Shares. 
*A. Probyn, Cross-street, Finsbury, bottler.. .. 
*J. R. Tyndale, 25, Essex-street, Strand, solicitor 
*8. G. B. Cook, 96, Queen-street, manufacturer . . 
*F. Foster, 26, Eagle Wharf-road, engineer... .. 
*Colonel C. M. L. McHardy, 7, Grenville-place, S.W. 
L. L. Marks, 73, Reighton-road, N.E.,clerk.. .. 
H. H. Rierch, United University Club, barrister 1 

The number of directors is not to be less than 
three, nor more than nine; qualification, £500 
in shares; the first are the subscribers denoted 
by an asterisk; remuneration, £400 per annum 
to the chairman and £200 to each other director, 
with an additional £50 each in respect of every 
5 per cent. dividend over 15 per cent. per annum, 
out the remuneration is not to exceed £7000 per 
annum. Solicitors, Messrs. Markby, Stewart, and 
Co., 57, Coleman-street. 


Pt eet tet et et 








ANOTHER TERMINAL Point IN CANADA for a short 
Atlantic service between America and Europe has 
been proposed at the east end of the Straits of 
Canso, separating the island of Cape Breton from 
the rest of Nova Scotia, to be called ‘Terminal 
City.” The harbour selected is said to be an excel- 
lent one, open all the year round, and can be 
entered at any time without the aid of a pilot. It 
is intended to connect the new “city” by rail with 
the Intercolonial line, and the distance to Liverpool 
will be much shorter than to New York or any 





other American or Canadian port. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 

*.* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


5th August, 1890. 


12,171. Evecrric Motor Mecuanism, 8. E. Mower, 

London. 

12,172. Miners’ Savery Lamps, J. G. Patterson, Tyne- 

mouth. 

12,173. ARtTicLE of Fotpinc Furniture, R. Boyd, 

Manchester, 

12,174. MecuanicaL Motors, J. B. Skeyen, Man- 
chester, 

12,175. Horse Suoz, J. Anderson, Manchester. 

12,176. Auromatic Macuines, R. and R. H. Gell, 
Douglas. 

12,177. Removinc Suort Fisres from Corron SEEps, 
J. Fidler, Manchester. 

12,178. Drop Down SMALL Arms, R. Trulock, Dublin. 

12,179. Gauoes, H. H. Ford, Macclesfield. 

12,180. SHoTrLe Box and HEALD OpeRaTING MEcHA- 
nismsof Looms, R. L. Hattersley and J. Hill, Keighley. 

12,181. Tureap Guipes for Kees, F. Beanland, 
Keighley. 

12,182. Game, E. K. Venner, Lytham. 

12,182. Tarcets, F. L. Stephenson and B. Hardcastle, 
Woolwich. 

12,184. ARTIFICIAL Figs for ANGLING, W. Turnbull, 
Edinburgh. 

2,185. Bay Taps, W. Ross, jun., Nottingham. 

2,186. WooLLEN ConDENSERS, C. Clay, Halifax. 

2,187. StorinG PHotocRapss, Prints, &c., H. Stevens, 
Surrey. 

12,188. ExectricaL Swircues, W. P. Theerman, 
Salford. 
12,189. CAMERAS, 
King’s Heath. 
12,190. AuromaTic BorLinc Apparatus, J. L. Corbett, 
Glasgow. 

12,191. Apparatus for Makinc Baas, W. Hargreaves, 
Manchester. 

12,192. Dressinc Warps for Weavinc, J. C. Howarth 
and J. H. Stott, Manchester. 

12,193. PILe-coveRiINGs, A. Ames, London. 

12,194. SasH-BALANCEs, W. E. Gedge.—(7he Marshall 
Improved Window Furniture Company, United States.) 

12,195. CoupLers for Wacons, &c., 8. Sheppard and J. 
Rispin, Dublin. 

12,196, Cruets, E. M. J. Diver, Kenley. 


W. Griffiths and J. Pumphrey, 


12,197. CoIN-FREED AUTOMATIC AppPpaRATUS, H. C. 
Scholes, Leicester. 
12,198. Macuines for Maxkinc Lace, C. Shaw, 


Nottingham. 

12,199. ConTROLLING RaiLway TrarFric, F. W. Webb 
and A. M. Thompson, Crewe. 

12,200. RecoverinG Tin from Waste Tinnep Iron, 
W. Beatson, Rotherham. 

12,201. Loops or Hooks for Cornice Poves, C. West, 
Birmingham. 

2,202. ApyusTinG Seats of Venicies, A. Kennan and 
G. Wilde, Dublin. 

12,203. Rartway Rais, T. 8. Winter and W. Trobe, 
South Shields. 

12,204. ANTI-VIBRATION for CycLes, &c.,.C. Lee and 
W. T. Smith, Birmingham. 

12,205. Boits for Lockinc Nuts, W. Chattaway, West 
Bromwich. 

12,206. Parquetry, E. Bally and E. Wehrli, London. 

12,207. Lock, F. Carr, Cambridge. 

12,208. MANUFACTURE of Nats, H. K. Vosguerchian, 
Manchester. 

12,209. ELectric Meters, H. René.—(£. Meyvlan and 
W. Rechnicwski, France.) 

12,210 FuRnNituRE, T. D. Harries, Aberystwith. 

12,211. InpicaTING Quantity of Liquip, J. Holland, 
Manchester. 

12,212. ANNEALING Grass, G. F. Chance and Chance 
Brothers and Co., London. 

12,213. COMBINED PEN, PenciL, and Inx, H. B. Buer, 
London. 

12,214. AFFIXING LaBELs, Stamps, &c., J. Grant, 
London. 

12,215. VARNISH and PAINT-BRUSH PRESERVER, H. Davis, 
London. 

12,216. CoIN-FREED APPARATUS for TAKING Puorto- 
GRAPHS, J. Hart-Davies.—(A. D. Loman, The Nether- 
lands. 

12,217. EconomisinG Fvuet, E. Andrews and C. Miller, 
London. 

12,218. Morive-poweR EnGines, T. McCarter and T. 
Cooper, London. 

12,219. MANTELPIECES, J. Helliwell and I. Helliwell, 
Keighley. 

12,220. Topacco Pipss, F. G. Kleinstuber, Berlin. 

12,221. MEASURING ELECTRICAL Enercy, H. H. Lake. 
—(E. Weston, United States.) 

12,222. Burrons, H. H. Lake.—(The Patent Button 
Company, United States.) 

12,223. Locomotives, F. J. Drake, London. 

12,224. oe H. H. Lake.-(@. 0. Boynton, United 
States. 

12,225. ADVERTISING, W. H. Clarke, London. 

12,226. PERMANENT Way of Raitways, 8. J. Morse, 
London. 

12,227. DestRoyinc Noxious VeceEtation, E. Rodary, 
London. 

12,228. Commutators for DyNAMO-ELECTRIC MACHINES, 
J. W. Easton, London. 

12,229. Cotron Srep Liyters, E. J. O’Brien, 
London. 

12,230. Supstitute for Gutta Percua, T. Christy, 

ondon. 
2,231. Commutators for ELECTRICAL Macuines, W. W. 
ail, London. 

12,232. PHotrocRaPHic Apparatus, W. E. Schneider, 
London. 

12,233. NeEwsPaPER Howpers, A. J. Boult.—(Richter 
Brothers, Germany.) 

12,234. MAKING Iron from IRon Sanp, J. H. Darby, 
Liverpool. 

12,235. Doors for ELevator SHarts, W. E. Marlett, 

mdon. 

12,236. Draucur Cottar for Horses, C. H. Lehmann, 
London. 

12,237. 
Liverpool. 

12,238. Pipes, A. J. Boult.—(£. Saltzkorn and L. Nicolai, 
Germany.) 

12,239, CANDLE Suapr, R. Schifer and A. Spottl, 
London. 

12,240. VENTILATING of MILLING Stones, R. Haddan.— 
(L. Augerat and L, Citreux, France.) 

12,241. Mincina Toor, R. Haddan. —(E. Bargeon, 
France.) 

12,242. ADJUSTING APPARATUS for PREssEs, M. Lehnert, 
London. 

12,243. Toy Batioons, R. Haddan.—(A. Sion and P. 
H. Corbier, France.) 

12,244. Sockets for ELectric Lamps, A. V. Newton.— 
(A. Swan, United States.) 

12,245, Recorpinc Liquip Measures, W. M. Fowler, 
London. 

12,246. Ratstnc and Lowering Boats, H. H. Lake.— 
(J. Stevens, United States.) 

12,247. Exvecrric Lamps, H. H. Lake.—(G. C. Pyle, 
United States.) 

12,248. Non-conpuctinec Coverina for Pires, &c., 
H. W. Johns, London. 

12,249. Non-conpuctina Covertnc for Pires, &c., 
H. W. Johns, London. 

12,250. BicycLe Heaps, H. G. Barr and J. A. Atwood, 
London. 

2,251. SULPHIDE of Sopium, M. Netto, London. 

12,252. CREMATING AppaRAtus, H. Imray.—(C. £. 
Bourry, France.) 

12,253. FILE-cuTtinG Macuine, J. 








Ralsinc or Forcing Water, P. Davies, 


and T. Fischer, 





ondon. 


12,254. SPREADING Gaain over the FLioors of MALT 
Kiins, &c., H. Hirschler, London. 

12,255. AERIAL Locomotion, G. F. Redfern.—(F. 2. 
Simms, Germany.) 

12,256. MANUFACTURE of PEN-HOLDERS, &c., J. Spear, 
London. 

12,257. Protection of Stacks from Vermin, F. K. 
Woodroffe, London. 

12,258, Lurrinc Crangs, R. Wright, London. 

12,259. Pumps, &c., P. F. Oddie, London. 

12,260. DistiLLation, A. W. Ellis, London. 

12,261. Propucinc PERFORATED STENCILS, 
Standing, London. 

12,262. Disencacine Hook, C. Ealden, London. 


H. F. 


6th August, 1890. 


12,263. ConstrucTION of WHEELS, J. and H. J. Brookes, 
Smethwick. 
12,264. Sarety ExtrncuisHine Matcues, F. H. Keeble, 


London. 

12,265. Piecine the Enps of Straps, W. Thomson, 
Manchester. 

12,266. ARM-REST and Back-suipe for RaiLway 
CaRRIAGES, &c., F. Attock, Manchester. 

12,267. SteaM BoiLens, W. R. Chester, Nottingham. 

12,268. InksTanp and PERPETUAL CALENDAR, D. 8. 
Semple, Paisley. 

12,269. MeraLiic Boxes, &c., W. and J. Crawford, 
G ow. 

12,270. Boots and Suoes, F. C. Lynde, Manchester. 

12,271. AUTOMATICALLY WINDING WATCHES, &c., G. M. 
Evans and F. Vokes, Bristol. 

12,272. MouLpine Sucar, L. May, London. 

12,273. PREPARING SULPHUROUS AcID, G. E. and A. R. 
Davis, Manchester. 

12,274. PREPARING MONO-HYDRATED SULPHURIC ACID, 
G. E. and A. R. Davis, Manchester. 

12,275. PREPARATION of ANHYDROUS SULPHURIC ACID 
G. E. and A. R. Davis, Manchester. 

12,276. Construction of Wap Heaps, C. D. Barker 
London. 

,277. Loom Spinpies, T. Hargreaves, London. 

78. CHIMNEY CORNICES, C. Fulton, London. 

12,279. Recepraces for Cicars, &c., J. Dixon and W. 
Creswick, Sheffield. 

12,280. Borrugs, J. B. Bradshaw, Sheffield. 

12,281. MeTaL ATTACHMENT for PERFORATED Pipes, 
J. Malpass, Haslingden. 

12,282. Removinc Watery Vapour from Gas, B. C. 
Sykes and G. Blamires, Cleckheaton. 

12,283. STEERING, &c., GEAR, W. Thomson, Glasgow. 

12,284. Pocket Lamps, W. Fairweather.—(E. B. Hoop- 
man, United States.) 

12,285. Ruiine Livgs, J. Gurnell, Leeds. 

12,286. Causinc Letrers and Desicns to VANISH and 
ReE-APPEAR, G. H. Quelch, London. 


12 





12,287. HoL_pING- Down Puates, W. Schischkar, 
Keighley. 
12,288. PHRENOLOGY, F. B. Rivarola, Ramsgate. 


12,289. INCREASING the SALE of PRinTED NEWSPAPERS, 
F. Zysler, London. 

12,290. TreEaTING Reruse, F. Bosshardt.—(J. Roland, 
France.) 

12,291. ComBINED TABLE Stove and Lamp Sranp, C. H. 
Worsnop, Halifax. 

12,292. AiR-TIGHT Cover for Borries, &c., H. F. Lam- 
bert, London. 

12,293. Fire-Bars for Steam Borers, &c., W. Lord, 

righouse. 

12,204. Macuines for Rearinc and Brxpine Cory, G. 
Greenfield, Newark. 

12,295. JacQUARD WeEAviNG Looms, C. R. Bonne.—(J. 
Faber, Germany.) 

12,296. Srups or Butrons for Ssirts, W. Neidig, 
London. 

12,297. Brow Tuse Pistor, C. Huelser.—(A. Silber- 
mann, Germany.) 

12,298. MAKING a CONSERVED Propuct for CoFreE and 
Mi1k, C. Huelser.—(¥. J. Chevet, France.) 

12,299. FooTBaLLs, F. Sugg, London. 

12,300. Traction Encrngs, T. H. Brigg, London. 

12,301. SrpHoN WaTER WASTE PREVENTER, W. R. Clark, 
London. 

12,302. MetHop of DEEPENING Rivers, H. Roesller 
London. 

12,303. RecisTeRING the WATER-LEVEL in Bor.ers, T 
A. Crompton, London. 

12,304. Manuracture of AxLe SasH PuL.eys, W. and 
W. B. Brandford, London. 

12,305. Copy Music, E. Ball, London. 

12,306. WinDMILLs, 8S. Swann, London. 

12,307. InnALers, A. J. Boult.—(K. liling, Germany.) 

12,308. CRANKs or CRANK Discs, W. P. Thompsou.— 
(N. F. Lesage, France.) 

12,309. Baskets, &c., J. B. Crane, Liverpool. 

12,310. PREPARATION of MaTE and MILK, 8. 8. Brom- 
head.—{F. J. Chevet, France.) 

12,311. DISINTEGRATING MACHINES, 

ndon. 

12,312. Mrxcine, TABLE, and other Knives, M. Laval 
and T. G. Cornwell, London. 

12,318. TrrEs for VELOCIPEDE and other WHEELS, W. 
Martin, London. 

12,314. Suppry, &c., Apparatus for Om Motor 
Enoines, H. P. Holt, London. 

12,315. WHEELS of VELocIPEDEs, Xc., F. B. Naumann, 
London. 

12,316. Factritatinc Swimminc, R. N. Cook, London. 

12,317. DesiccaTeD Soup, J. G. Lorrain.—(F. J. Chevet, 
France.) 

12,318. ALIMENTARY Propvuct, J. G. Lorrain.-(F. J. 
Chevet, France.) 

12,319. DesiccaTeD Extract of Brotu, J. G. Lorrain. 
+ F. J. Chevet, France.) 

12,320. PuoTocrRarHic Cameras, F. 8. Worsley, Old 
Charlton. 

12,321. TYPE-SETTING and DisTRIBUTING MACHINES, F, 
Praunegger, London. 

12,322. Ratsina or Forcrnc Liquips from VESSELS, 
L. Meeglin, London. 

12,323. Compounp for DistnrectineG, &c., H. H. Lake. 
—(W. F. Simes, United States.) 

12,324. UTILISATION of CoMPRESSED GaAsEs, J. M. 
McMahan, London. 

12,325. PREssURE and Vacuum Gavces, J. Jackson, 
London. 

sy ee Inrusions, &c., for BEvERAGES, H. A. Snelling, 

mdon. 

12,327. Loopinc ATTACHMENTS for KNITTING MACHINES, 
R. A. Gage, London. 

12,828. Looprnc ATTACHMENTS for KNITTING MACHINES, 
R. A. Gage, London. 

12,329. Copincs for Fences, J. T. Shimer, London. 

12,330. THERMO-ELECTRIC Batrertes, G. E. Gouraud. 
—(E. N. Dickerson, United States.) 


R. Sauerbrey, 


7th August, 1890. 


12,331. Heatinc Arparatus for Air, J. Garvie, jun., 
ndon. 

12,332. ConstRUCTION of PETROLEUM Lamps, G. Morgan, 
Exeter. 

12,333. Furnaces for Heatinc Rops, E. Hollingworth. 
—(G. Webb, United States.) 

12,334. Forminc Bouts, E. Hollingworth.—(G. Wels, 
United States.) 

12,335. Bott SCREWING MacHINERY, E. Hollingworth. 
—+(G. Webb, United States.) 

12,336. ComBINED So.iTarRE and Hoxper for Currs, 
G. Kalkbrenner, Glasgow. 

12,387. INDESTRUCTIBLE ELECTRIC C. 
Herzog, London. 

12,338. Apparatus for Licutine Piprs, H. 8S. Head, 
Dublin. 

12,339. CoLLEcTING New Larp Kees, J. Lavin, Dublin. 

12,340. Raistnc and Lowerine Laptes’ Skirts, J. L. 
Eadie, Dundee. 

12,341. Cnairs, &c., W. 8. Morton, Glasgow. 

12,342. OBTAINING SILVER from Orgs, J. B. Hannay, 
Glasgow. 

12,343. Pumps, H. N. Harvey.—(G. Chalmers, Brazil.) 

12,344. CiGar Buncninc Macuines, R, I. Dexter, 


FILAMENT, 





Nottingham. 
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12,345. BarBep Wire Fencine, J. Beresford, Man- 
chester. 

12,346. CapsuLinc Apparatus, D. Denholm and J. L. 
Kennedy, Glasgow. 

12,347. PorTaBLe Stand Carriace for use in Races, 
C. Henderson, London. 

12,348. Fotprnc Cuarrs and Seats, F. A. Harrison, 
London. 

12,349. Jet Propuusion, T. Griffiths and T. H. W. 
Beddoes, Pembrokeshire. 

12,350. Wixpow-BLinp Corp Putueys, F. Constable, 
London. 

12,351. Rarsmnc and Lowerinc Fvet in KrrcHen 
Ranoes, &c., H. Greenhous, London. 

12,352. Maxine Evecrric Contacts for Rincinc Exec- 
tric Beuts, &c , A. H. Bagnold, Rochester. 

12,353. DismounTaBLe Stream Borer, J. Kirby, 
Sunderland. 

12,354. Construction of Toy H. P. 
Trueman, Hockley. 

12,355. Breecn-mecuanisM of Guns, C. J. M. Afzelius, 
London. 

12,356. Propvuction of CoLourrnc Martrers, J. Y. 
Johnson.—{The Badische Anilin and Soda Fabrik, 
Germany.) 

12,357. Packinc Rives for the GLANps of Piston Rops, 
J. E. Keirby, London. 

12,358. Lamps for VeLocipepes, A. W. Sanderson, 
Birmi * 

12,359. Fastenrnc the Setvepces of Seats, R. Kellett 
and the Springfield Mill Company, London. 

12,360. PicrureE Rops, The Midland Iren Company 
and D. Davy, Sheffield. 

12,361. Marine and Arm Surps’ Prope.iers, J. 
MacHaffie, Glasgow. 

12,362. Ventrinc Bottisgs, &c.,G. J. Chambers, London. 

12,363. MecHANISM for Workinc Punkaus, 8. R. Bail- 
don and J. Kershaw, London. 

12,364. Ciosets, &c., E. A. Sharp, London. 

12,365. Suspenpinc Surps’ Boats, D. H. Sisson, 
London. 

12,366. VELociPEeDEs, E. Le Riche and W. R. Edwards, 


LocoMoTIVEs, 


ey. 

12,367. Lock for Mrvers’ Sarety Lamps, &c., A. E. 
Weatherhead and J. W. Hancock, London. 

12,368. CrrcovLar Kyirtinc Macurnes, B. Kerr and 
I. L. Berridge, London. 

12,369. BLUE-BLACK and other AZ0-COLOURING MATTERS, 
Brooke, Simpson, and Spiller, Limited, and W. 8. 
Simpson, London. 

12,370. Gear WorkED by Horse or other ANIMAL 
Power, W. Winson, London. 

12,371. Hanpies for CurLery, W. R. Humphreys and 
J. Hulley, London. 

12,372. Steam SuperHeaTING Apparatus, L. C. Uhler 
and H. E. A. Depresle, London. 

12,373. MANUFACTURE of SAPONIFIABLE Fatty MATTER 
from Woot Fart, I. Roos, London. 

12,374. Cottark Forms or Lixincs, H. M. Small, 
London. 

12,375. Susstirure for Bong or CELLULoi, W. M. 
Campbell-Callender, London. 

12,376. Fotprnc Rowiock CarRryino Frames for Ovt- 
RIGGED Boats, 8S. E. Saunders, London. 

12,377. Canors, &c., 8. E. Saunders, London. 

12,378. Sprine Seats, J. Harrington, London. 

12,379. Decorative Wat Papers, H. H. Mott and J. 
Perry, London 

12,380. Fices or Hotpers for Lerrers, &c., P. Hart- 
mann, London. 

12,381. Consectinc, &c., Evecrricat Conpvuctors, 
A. L. Shepard, London. 

12,382. Pen-HOLDERs, A. A. Capes, London. 

12,383. Exectric Lamps, A. L. Shepard, London. 

12,384. Cuary Bracetets, R. Bausch, London. 

12,385. MecnanicaL Encraver, G. Levy and T. Cleary, 


ndon. 

12,386. New Mareriats for Dye Strurrs, J. Y. Johnson. 
The Badische Anilin and Soda Fabrik, Germany.) 
12,387. Extractine Precious Metats from their Orgs, 

J. Ketcher, London. 
12,388. Steam Traps, I. S. 
T. Sugden, London. 
12,389. Yrecprvnc Tires of Bicycues, &c., G. McDonald, 
London. 


and J. T. McDougall and 
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12,390. Topacco Pipes, R. H. Twigg and C. R. Gor- 
ringe, London. 
12,391. SypHon Botties, T. H. Williams and W. H. 
Symons, London. 
WartertTicHtT Doors for Suips, G. Duncan, 





12,392. 
Edinburgh. 
12,393. Pipe for Smoxinc Topacco, C. Peterson, 
London. 
2,394. Composition Brusues for ELectric LicHTING, 
P. Odlum, Portarlington. 
BRUSHING APPLIANCES, R. Bear, Bristol. 
Ania. Traps, T. R. Weston, London. 
Raitway Casrn Stove, H. Fowkes, Derby. 
. Lacep Boots, 8. Topp, Bristol. 
99. Srurrinc Boxes, R. Middleton, Leeds. 
2,400. PEARL Harpentne, J. Beveridge, Gravesend. 
2,401. CopULATED ScREW- PROPELLER, R. Arran, 
London. 
BAKERS’ J., 
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OvENs, T., and J. Vicars, 

12,403. Propuction of Biuz CoLourtnc Matters, W. 
H. Claus, Middleton. 

12,404. Fastever for SHape Houpers, J. H. Ross and 
E. E. Atkins, Birmingham. 

12,405. Separatina Dust from Arr, E. Fiechter.—(Z. 
B. Fiechter, Siritzerland.) 

12,406. Lawn Tennis Pores, &c., J. Shettle, Liverpool. 
2 Apparatus for Movinc Steen Ineots, &c., W. 

Neilsen, Liverpool. 

12,408. Lamps for Burnrxc Pararrin Om, H. Hall, 
Southport. 

12,409. Dryrnc Cy.inpers, T. Richmond. —(A. G. 
Diamantides, Greece.) 

12,410. SIGNALLING Apparatus, G. Bilbrough and J. W. 
Fearnley, London 

12,411. SHavinec Woop Matcn-sox, C. E. Blyth, 
London. 

12,412. Drivinc by Ropes, J. Barbour, Belfast. 

12,413. Manuracture of Scissors, E. A. and W. E. 
Green, Sheffield. 

12,414. Manvracture of Waite Leap, E. V. Gardner, 
Liverpool. 

12,415. CommerciaL Xy.ipine, E. Boernstein and 8. 
Kieemann, Liverpool. 

12,416. Securtne Letters, W. A. Burrows, London. 

12,417. ConpENseD Gas Cartrince, E. P. Jerrard, 
London. 

12,418. Governor for Mortive-powerR Excrves, W. 
Payton, London. 

12,419. Door Bett Mecuanism, A. F. Rockwell, 
London. 

12,420. Fasteners for Waist Banp of GARMExTSs, P. 
Jensen.—{(— Bivim, United States.) 

12,421. Generatinc Steam or Vaporisinc Liquips, D. 
Bethmont, London. 

12,422. Evecrric Penpvutum for Frrinc Suips’ Guns, 
J. Jenc, London. 









12,423. CasEMENT Fastener, H. B. Kelsey, London. 

12,424. Dry Gas Meters, J. Foxall, London. 

12,425. ArtiriciraL TeeTH, C. M. Richmond, London. 

12,426. Fastenincs for Corsets, M. May, London. 

12,427. _— Joint, E. Edwards.(H. Weisse, Ger- 
many. 

12,428. Topacco Pires, R. Bruwn, London. 

—_—, Fotpine Stockrxes in Pairs, W. H. Howard, 

mdon. 

12,430. Sanitary Comps, W. H. Tanner, Burnley. 

12,431. Compounps for Covertnc Watts, &c., J. 8. 
Palmer, London. 

12,432. Propuction of Zinc, T. Parker and A. E. 
Robinson, London. 

12,433. ComprneD Bepsteap, &c., W. W. Horn.—(La 
Société des Lits-Sommiers Hygieniques, France. 

— eo! Trap, T. M. Ford.(W. Pead, South 
Ajrica. 

12,435. SUPPLYING a CURRENT of AR, &c., A. B. Cun- 
ningham, London. 





12,436. Orcans, J. P. Nystrim, London. 

12,487. Ostarninc Motive Power, H. H. Lake.—(H. A. 
Manning, United States.) 

12,438. Heatinc Atracuments, C. Long and R. K. 
Sproule, London. 

12,439. ELecrric Lamps, A. L. Shepard, London. 

12,440. PorTaBLe ComBINATION ELecrricaL TEsTING 
Set, A. A. Day and H. J. Dowsing, London. 
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12,441. Macuines for Dicoinc Potators, &c., G. M. 
Mountford, Liverpool. 

12,442. PuorocraPaic Sxuttrers, W. P. Thompson.— 
(The Bausch and Lomb Optical Company, United 
States. 

12,443. TaBLE Mats, &c., A. Bancroft, Manchester. 

12,444. Exastic Dress Skirt ADJUSTER, E. 
McLennan, Manchester. 

12,445. Merronome, A. G. Pinfold, London. 

12,446. Wearmnc AppaREL, T. Duff-Pearson, Wolver- 
hampton. 

12,447. Cyrcxes, &c., W. J. Doran, Glasgow. 

12,448. TeLemerers, A. Barr and W. Stroud, Glasgow. 

12,449. Automatic FEED Motion for DRILLING or other 
Macuiyes, J. J. Weatherburn, Gateshead. 

12,450. Bepsteaps and Covcues, M. Rittberger, Man- 
ae. 

12,451. Corser Busks, R. C. Romanel, London. 

12,452. Sramprnc Macuines, A. Fahie.—(T. Cronan, 
India.) 

12,453. WaTerInG Cans, C. Groombridge and W. A. 
South, London. 

PREVENTING Fires in Suarps’ Hops, C. W. 
Carter, Liverpool. 

12,455. Preventing Racing in Marine BOoILers, 
B. B. Dudley The Thames Ironworks Company, 
London. 

12,456. Power Ham™ers, C. T. Finch, Worcester. 

12,457. Borries, W. Reid, Glasgow. 

12,458. RupBER TiRED WHEELS, J. Cockburn, Glasgow. 

12,459. Lapres’ Sanrrary SusPpenpeErR, A. R. Poulter, 
London. 

12,460. Couptines for Pires and Suarts, E. Mossman, 
Liverpool. 

12,461. Protection Pirates for MakinG Fett Hats, 
J. Nield, Stalybridge. 

12,462. River Makinc Macuryes, J. A. Hands, Bir- 
mingham. 

12,463. Steam Encrves, W. R. Rae, Glasgow. 

12,464. Dentists’ Patate Movutp Trays, A. C. Farns- 
worth, Manchester. 

12,465. Securtnc RuBBER Tires to WHEELS, J. Thomas, 
Manchester. 

12,466, SasH-BALances, G. C. Gardner, Manchester. 

12,467. PERFORATED CookinG Cy.Linper, X&c., E. A. 
Matthews, Newport. 

12,468. UniversaL Roap REFLEcTOR, 
Canterbury. 

12,469. CurRY-comB and Scrape for Horses, E. H. 
Edlin, Bristol. 

12,470. Arr CusHion or Sappie for Cycues, F. Jolly, 
Birmingham. 

12,471. Borers and Furnaces, H. E. Newton.—-(G. J. 
Cartwright, Australia.) 

12,472. Compound Hyprocarson Enoryes, C. Stuart, 
Fenny Stratford. 

12,473. Wixpinc Yarns, &c., W. T. and J. H. Stubbs, 
Manchester. 

474. Paints, J. C. Martin, London. 

475. Evecrricat Smevtrine, E. Taussig, London. 

476. CoxnectTinc Pipes, R. W., T. S., and W. H. 
Lewis, London. 

12,477. Lockxinc Nuts, E. Barron, London. 

12,478. INDIA-RUBBER FLEXIBLE Roorrne, 8. 8. Brom- 
head, London. 

12,479. Hurcues for Raspirs, W. Pratt, London. 

12,480. Sprinc Fastenrncs for Siiprers, W. 
Norman, Cheshire. 

12,481. Boxes for Hotpixc Vestas, &c., J. Darling, 

ndon. 

12,482. ApriicaTion of Motive Power, J. N. Wates, 
Old Chariton. 

12,483. Knives for Opentnc Seacep Cans, J. Sendall, 
London. 

12,484. Preparation of Cocoa, A. Booty, London. 

12,485. Heat Insucarinc Srructures, J. C. Firth, 
London. 

12,486. Vatves for Cisterns, D. T. Bostel, London. 

12,487. Corxinc Macuines, D. Denholm and J. L. 
Kennedy, Glasgow. 

12,488. Ratcuer Drittisc Macuines, W. Kimber, 


P. Thomas, 
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mdon. 
12,489. WATER-WHEEL, J. P. Bayly.—({J. L. Shelton, 
US. 


12,490. Testrnc and Countine Ecos, J. P. Bayly.— 
(F. and C. Buehrig, U.S.A.) 

12,491. Runninc Gear for Veutcies, J. P. Bayly.— 
(Z. Takken, U.S.A.) 

12,492. OverrLow Gate and Separator, J. P. Bayly. 
—+G@. Hyde, jun., U.S.A. 

12,493. Lerrer and Biit Fire, J. P. Bayly. -(G@. Dietz, 


S.A. 

12,494. Car Courtine, J. P. Bayly.—(G. Povell, United 
States.) 

12,495. SINGLE-TREE Hook, J. P. Bayly.—(A. Scott and 
J. Ernest, United States.) 

12,496. RerriGERATING Apparatus, J. P. Bayly.—(P. 
Macdonald, United States.) 

12,497. ComBINED RoLteR and Harrow, J. P. Bayly. 
—(F. Harvey, United States.) 

12,498. Securtne Stove Pires in WA.ts, J. P. Bayly. 
—( M. Felitheiser, United States.) 
12,499. Root-curtinc Macuine, J. P. Bayly.—(H. 
Staples, L. Covell, and H. E. Heagl+, United States.) 
12,500. Lerrer-Box, J. P. Bayly.—(A. Johnston, United 
States.) 

12,501. PorTaBLeE ARM-cHAIR Back Frame, W. Foad, 
London. 

12,502. Justiryinc APPARATUS and PRINTERS’ FoORMES, 
F. Praunegger, London. 

12,503. Iron Bepsteaps, F. P. Vaquero, London. 

12,504. Hotpers for IncANDEscent ELectric Lamps, 
E. P. Allam, London. 

12,505. Dryisc Apparatus for GRANULAR Pasty 
MarTeRiAL, 8. Seckendorf, London. 

12,506. EARTHENWARE ARTICLES, T. Webster, sen., 
and T. Webster, jun., Liverpool. 

12,507. Maxine the “ Breap of “ire,” H. C. Holland, 
London. 

12,508. Fiusaine Apparatus, F. Pescetto, London. 

12,509. Macuines for Corkinc Borttes, J. H. Brinjes, 
P. T. Goodwin, and F. B. Bell, London. 

12,510. Wave, WHEEL, &c., Fastener, J. Gascoyne, 
London. 

12,511. AUTOMATIC ADVERTISING APPARATUS, H.W. H. D. 
Dumaresgq, London. 

12,512. CoNsTRUCTING SUSPENSION, 


&e., 
P. M. Merladet, London. 


BrIvGEs, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


426,482, Jomxstep Gun Mount, E. W. Very, Paris, 
France.—Filed January 29th, 1890. 
Claim.—(1) The combination, with a portable gun 
estal having radial studs, of a base having slotways 
and clips, whereby a bayonet joint is formed between 
the mount and the base, substantially as described. 
(2) The combination, with a portable gun pedestal 
having radial studs with an inclined helical surface, of 
a base provided with slotways and having clips with 
inclined helical bott of the same pitch as the studs, 
substantially as described. (3) The combination, with 
a portable gun pedestal having radial studs, ef a base 
having slotways and clips and one or more locking 
devices, whereby the lestal is jointed to the base 
and locked against movement in any direction, sub- 
stantially as described. (4) The combination, with a 
ie ray Tam pedestal having radial studs, of a 
i otways and clips and one or more hinged 
lock blocks, substantially as and for the purpose 








described. (5) A portable gun pedestal having radial 
projecting studs adapted to form a bayonet joint with 
a fixed base having suitable slotways and clips, sub- 
stantially as described. (6) A portable gun pedestal 
having radial projecting studs adapted to form a 
bayonet joint with a fixed base having suitable slot- 
ways and clips and one or more hinged locking blocks 








‘ 


adapted to fit the slotways between said clips substan- 
tially as described. (7) The combination of a portable 
gun pedestal, a fixed base plate, and a locking device 
for locking the pedestal to the base plate and unlock- 
ing it for transportation, substantially as described. 
426,248. Mowinc Macuine Frame, R. H. Dixon, 
Canton, Ohio.—Filed February 8th, 1888. 
Claim.—(1) A mowing machine frame formed from 
a single blank of wrought sheet metal, having a gear 
receptacle or body portion A, outwardly projected 
axle supports E and F, and a forwardly projected 
crank shaft support, substantially as set forth. (2) A 
mowing machine frame formed from a single blank of 





wrought sheet metal, having a gear receptacle, sup- 
ports for the axle and crank shaft, as described, and a 
tongue socket N and brace O, integral therewith, 
substantially as set forth. (3) The combination, with 
a mowing machine frame formed from a single sheet 
of metal, and having the axle and shaft supports E, F, 
and gy, of the detachable journal boxes, G, H, and K, 
substantially as set forth. 
426,380. ELectro Motor anp Dynamo, J. C. Henry, 
New York, N. ¥.—Filed September 5th, 1889. 
Claim.—(1) In a motor or dynamo, the combination 
of two or more armatures which act reciprocally as 
fields to each other and are all geared to a single shaft 
or axle, which is exterior to and symmetrically 























located between them. (2) Ina motor or dynamo, the 
combination of two or more armatures which act 
mutually as fields to one another, and of which each 
has a pinion that meshes in a gear wheel of relatively 
large diameter symmetrically located between or 
around them, as and for the purpose set forth. 
426,497. Borr_e Makinc Macuines, G. A. Fullerton, 
Boston, Mass.—Filed August 29th, 1889. 
Claim.—The combination of a support and a divisible 
mould having one or more openings through its walls 


426,497] 









































—=—- 
426,505. Macnine ror FLANGING BoILeR 

F. L. Kollberg, Chicago, 11l.—Filed ply 

’ 


Claim.—(1) In a boiler head flanging machi 
combination of the flanging saline Sad oe tt : 
porting arms, rotating clamp, and a tilting taj 
carrying the same, consisting of an upper and lower 
plate united by frames to form a water compartment 

, 





substantially as described, and for the purpose set 
forth. (2) A boiler head flanging machine having a 
tilting supporting table consisting of an upper and 
lower plate, the intervening space being inclosed to 
form a water compartment, in combination with a 


@26505 








filling tube extending from the interior of the com. 
partment beyond the side of the table, adapted to be 
raised and terminating in the plane of the upper plate 
of the table, and with a steam vent, substantially as 
described, and for the purpose set forth. . 


426,640, Exvastic Key ror Houpine Rock Drits, 
G. M. Githens, Brooklyn, N.Y.— Filed January 2th, 


1890. 

Claim.—(1) A key for holding drills and other tools 
formed of one piece of metal and having a transverse 
opening in the metal and between the surface of the 
key that bears against the tool, and the screw yoke or 
other device that clamps the key toward the tool, 








whereby the key is rendered elastic, substantially as 
set forth. (2) The combination, with the drill or tool 
and the clamping device for holding the same, of an 
intervening key of one piece of metal, with one side 
arching and the other straight, there being a trans- 
verse opening to render the key elastic, substantially 
as specified. 

426,641. Macnine ror Benpinc Woop, A. Hirsh- 
heimer and C. M. Mueller, La Crosse, Wis.—Filed 
April 1st, 1889. 

Claim.—{1) In a bending machine, the brackets 
having blank supporting surfaces, upright abutments 
upon said surfaces, pivots supported in bearings upon 
which said brackets are adapted to tilt, the said 
brackets being so constructed and located that the 
distance apart of the abutments of the two opposite 
brackets when in normal position, and the distance 
from the shoulder formed by the abutment and the 
supporting surface to the axis upon which the bracket 
tilts, have such relation to each other that the latter 
is equal to one-half the difference in length of the 
semi-circumference and the diameter ef a circle having 
a semi-circumference equal in length to said first- 


42664i] 









































named distance, substantially as and for the purpose 
herein specified. (2) In a bending machine, the fol- 
lower die, and means, substantially as described, for 
operating the same, tilted brackets mounted upon 





with one or more dies mounted in said openings, and 
means for reciprocating the dies in said openings, the 





support a ape into the chamber of the mould, 
substantially as and for the purpose set forth. — 





supports at right angles to the path of said 
follower and at equal distances on each side thereof, 
each bracket being formed with a blank supporting 
surface and abut t perpendicular thereto, the dis- 
tance apart of the abutments of the two opposite 
brackets when in normal position, and the distance 
from the shoulder formed by the abutment and the 
supporting surface to the axis upon which the bracket 
tilts having such relation to each other that the latter 
is equal to one-half the difference in length between 
the semi-circumference and the diameter of a circle 
having a semi-circumference equal in length to said 
first-named distance, substantially as and for the pul- 
pose herein specified. 
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THE DESIGN OF SCREW PROPELLER BLADES. 
By Proressor M. F, FitzGEera.p, 
No, I. 

Ir is hardly necessary to insist on the desirability of 
possessing some good working rule for enabling the 
builder of a screw steamer to insure that the engine shall 
be fitted to a screw which will require, to drive it, the 
horse-power which the engines are constructed to 
develope when running at a certain number of revolu- 
tions, with a certain speed of the ship. The best rules in 
existence leave much to be desired, and it is still a matter 
for unsetiatactery comment that, in any case not closely 
comparable with existing examples, the design of a 
propeller to suit the proposed conditions is a very 
crude sort of trial and error process of the most trouble- 
some and expensive description, if anything better than a 
rough approximation to a definite result be desired ; 
involving, in fact, the trial of full-sized propellers in full- 
sized ships with full-sized engines at full-sized cost, in 
time, trouble, and money. 

The writer believes, then, that any contribution to the 
theory of the design of screws, which would enable the 
practice of their design to be assimilated to the practice 
of design of other things—such as girders or engines—by 
enabling the designer to make a screw which would 
certainly absorb the proposed horse-power at the pro- 
posed speed and revolutions, would be of some value, 
even though no rule were furnished for insuring that the 
screw so designed would be the best possible screw under 
the circumstances. A brief review of our present theo- 
retical and experimental knowledge of the action of screw 
propellers may not be out of place, as some incidental 
remarks and criticisms may be of use in assisting 
the reader to collect the general gist of the writer’s 
investigation. Since about 1865 a number of papers 
bearing on the subject of screw propulsion have 
been written, beginning with those of Rankine—which 
have formed the groundwork of what may _ be 
described as nearly all the sound theoretical work in 
this matter—the most important being those by the late 
Dr. Froude, by Professors Cotterill and Greenhill, by 
Mr. R. E. Froude, and some others, including Mr. 
Barnaby’s treatise. Among these some of Rankine’s and 
Professor Greenhill’s have appeared as articles in THE 
ENGINEER, most of the remainder as papers in the 
“Transactions ’ of various scientific associations. Of 
direct experimental work, owing to the great cost and 
trouble involved, there is much less. The most impor- 
tant sets of experiments within the writer’s knowledge 
are some very old ones on the pressure against planes 
moved obliquely in water and air, by Colonel Beaufoy ; 
some recent analogous ones, by Mr. Calvert, published in 
the “Transactions ’’ of the Institute of Naval Architects, 
in 1887; a number of experimental results on models 
made by Dr. Froude; and the experiments by Messrs. 
Thornycroft and Barnaby, published in the treatise by 
the latter, as well as some additional ones given by Mr. 
Barnaby in a paper read this year at the Institution of 
Civil Engineers. There are also some scattered papers 
in foreign journals, and very probably valuable ones 
among them unknown to the writer. 

The theoretical work has been always founded on the 

rinciple that masses of water obey the fundamental 
aws of mechanics, like masses of anything else, except 
by some persons who feel a difficulty, either explicitly or 
implicitly, in accepting this view. Any discussion of 
such difficulties would probably be bounded only by the 
regions wherein perpetual motion and circle squaring lie 
in ambush, so that the writer prefers to leave them un- 
touched. 

The useful thrust of the propeller is, then, proportional 
to the backward acceleration of the wake, and the turn- 
ing moment of the engine to the angular moment of 
momentum of the same; and on these two points there 
isno more doubt than on the point whether or no the 
resultant of two forces can be found by the parallelogram 
of forces. 

_The writer trusts he will be excused if he is wrong in 
his next statement; the possible cause of error will 
appear as soon as the statement is made, and it is this. 
The theoretical treatment has—with certain exceptions 
to be named—invariably proceeded on the assumption 
that, in any formula in which P, say, represented the 
pitch, this pitch was the pitch of the blade of the pro- 
peller whose action on the surrounding water was being 
investigated, and did not represent the pitch of something 
else, such as 20 per cent. more than the pitch of the 
propeller, or anything of that kind. It may appear 
at first sight absurd to suppose that any other mean- 
ing than that first stated could be attributed to the 
symbol, but a little attentive consideration will show 
why there may be a doubt on the point. The exceptions 
referred to are: Professor Cotterill, in a paper on the 
area of screw blades; possibly some «slight hints or 
cautions by Rankine; a reference to the disturbing effect 
of round backs to blades by Froude; and the formal 
assumption made by Professor Greenhill in his articles 
in Tue Eneineer, that the motion of the water at any 
point on a circle drawn on the screw disc is the same at 
all points on the circle—which assumption safeguards 
him, in a sense, completely. Every one of these excep- 
tions recognises the fact—and some of them assume it— 
that the motion of that portion of the water which is in 
contact with the blade is different from the motion of 
water not in contact with the blade. There is no diffi- 
culty in seeing that this is so if we develope a circle 

awn on the screw disc—see Fig. 1, which is taken from 
an actual example—and compare the action of the pro- 
Peller blades to that of a number of parallel planes drawn 
obliquely through the water. It is sufficiently clear on 
experiment, and herein both experimental and theoretical 
results agree, that if the parallel planes or bodies 
BB BB, in Fig. 1, be moved in the direction B F, corre- 
sponding to propeller blades moving with a moderate 
degree of slip, the transverse velocity imparted to water 





at A, half-way between two of the planes, is not by any 
means the same as that imparted to water which flows 
past their surface, unless the planes B B are very long or 
very close to one another. The sections of propeller blades, 
except near the boss, are not very long, and by no means 
close together, reckoning round the circle, so that it appears 
that we have no right to assume that we can resolve 
displacements or velocities at the blade surface, and then 
apply the results to any water except a small portion 
which is very near the blades. In fact, the resulting 
motion of the water may be broadly divided into two 
portions—one, for water close to the blades, which 
follows the form of the blade very nearly; and the other, 
for the rest, and by far the larger part of all the water 
flowing through, which does not follow the form of the 
blade, but would correspond to the form of a blade of 
longer pitch, being less deviated than the water close to 
the blade. This second hypothetical blade, of longer 
pitch than the actual one, is really the one meant by the 
symbol P in the formule, since it is the one to which the 
motion of most of the water is referred; but in the 
papers by the authors referred to, this fact is, if 





mentioned at all, so much forgotten afterwards, as to 








make it impossible for any reader, with ordinary atten- 
tion, to realise that P is not the pitch of the real screw, 
but the pitch of another screw connected with it in 
some undefined way. We are not much interested in 
the detail of motion of water an inch or two distant 
from the blade. What we want is, the motion of the 
main stream. The motion of water close to the blades 
is subject to all sorts of disturbances, depending on such 
a multitude of small details that it can hardly be 
described as being amenable to mathematical treatment 
at all, and in any case bears to that of the main stream 
the same sort of relation that the eddies and twists of 
the water of a river over the stones in the bottom do to 
the general flow in it. It is, in fine, a matter of lesser 
detail, an offshoot from the main stream, and depends 
principally on it. 

Working from the detail of blade form, to the main 
stream of water through the screw, is like trying to calcu- 
late the indicator diagram of a steam engine by tracing 
the process of combustion of single shovelfuls of coal put 
on the fire; nobody would expect to arrive at any 
improvement in valve gear in that way. The shovelfuls 
of coal and the indicator diagram are certainly connected 
with one another, but inquiry into the private history of 
the heat generated by the burning of any single shovelful 
is not the way to go about finding what the indicator 
diagram is likely to be. Considerations of this kind led 
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the writer to attack the problem from a point of view 
which, in the first instance, throws overboard the form 
and pitch of the blade altogether; and it became neces- 
sary then to find out some system of flow through a 
propeller in which the angular momentum and thrust of 
the wake would agree with one another, and with the 
“head” or pressure at any point, affected as this would 
be by centrifugal force. 

The inertia against rotation of the water in which the 
screw works is, like the moment of inertia of a fly-wheel, 
able to provide a very large turning moment with a very 
small angular velocity. In a screw 10ft. diameter, 
making eighty-four revolutions per minute, and with a 
speed of the ship of ten knots, it is only necessary for 

e outer part of the wake to be set revolving at a little 
over four revolutions per minute to create a resistance 
equal to the turning moment of an engine developing 
over 500-horse power at the screw, omitting friction. A 
filament of water entering the screw near its circum- 
ference in a straight line, such as AS in Fig. 2, would 
leave it in the form S A! of a strand of a rope 10ft. 
diameter, with one turn in about every 300ft., since the 
ship would advance, relatively to the wake, at'a rate of 
about 1200ft. per minute, allowing for the backward 
acceleration of the wake, which would make four 
revolutions in the same time. Near the centre of 
the screw the pitch of the rifling, so to speak, of 
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the screw’s wake would be more rapid. In the above 
case the rifling of the rope of water spun by the screw 
at 2ft. 6in. diameter, 2.¢., the water just outside the 
boss, would be about one turn in ten or fifteen diameters, 
that is, one turn in 25ft. to 40ft., depending, however, a 
good deal on the form of the blade roots and boss, as well 
as on some other conditions. When the screw is placed in 
the ordinary screw aperture the rotation of the wake is toa 
great extent arrested almost immediately by the rudder post 
and rudder, and even with twin screws, the mixing of the 
wakes of the screws, as they revolve in opposite directions, 
very quickly extinguishes this rotary motion. It is only per- 
ceptible, and from its slowness, even then hardly noticeable, 
in the case of screws placed behind the rudder, or with 
twin screws placed very far apart; but Mr. Arthur Rigg’s 
experiments with vanes in the wake, showing the 
direction of the streams flowing away from the screw, 
indicate the existence of this rotary motion clearly 
enough. 

Some of the results of the investigation immediately 
following are anticipated in the above paragraph, and 
readers who are unable to follow the investigation must take 
it for granted that they are correct, in spite of the fact 
that it may appear at 
first sight not at all ob- 
vious that the statements 
are true. 

The conditions which 
have to be fulfilled are, 
that inasmuch as the nut, 
which is the water in 
which the screw works, 
is free to revolve, except 
in so far as its own iner- 
tia prevents the sudden 
acquisition of angular ve- 
locity, and the end thrust 
is due to the inertia of the 
same nut, which prevents 
the sudden acquisition 
of longitudinal velocity, 
there will be a definite relation between the rate at 
which the water is set revolving by the screw and the 
thrust. The thrust by itself will not oppose any 
resistance to the rotation of the water, or to the turn- 
ing moment of the engine; so that the engine would 
race, whether any thrust were exerted or not, but for 
the inertia of the water surrounding the screw. Con- 
sequently, one condition to be fulfilled is that, for any 
ring of water in the screw, both the thrust and the 
moment of resistance to the engine will depend on the 
angular velocity imparted to that ring of water; and some 
angular velocity must be imparted to the water, 
else there will be no thrust, or no work done by the . 
engine. 

Next, it follows that since every ring of water in the 
screw will acquire some angular velocity or other, there 
will result a certain amount of centrifugal force in the 
ring of water, to counteract which the “head” or 
pressure of the water, which would be indicated by a 

ressure gauge immersed in it or by the size of a small 
Babble of air, must be ceteris paribus greater at the 
circumference of the screw than near the centre. 
Suppose, then, we knew, by some process, the pressure 
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at every point in a radius of the screw, and, taking the 
radius as base, drew as in Fig. 3 a curve of heads X X; 
the ordinate of this curve would give at any point the 
pressure indicated, suppose by the size of a bubble of 
air in the water at that point. Of course, the bubble 
would be smallest where the pressure was greatest, and 
vice versd. Lastly, suppose we took a small tube, such 
as O R VW, in the ocean, following the path of the water 
flowing through the screw—in other words, a stream line 
of the screw and ship—and passed the bubble along it, 
drawing a curve Y Y whose ordinates represented the 
pressure in that tube of flow; it appears that at the 
point R in the screw the ordinate of the curve of pres- 
sures drawn on the radius as base must be the same as 
that drawn on the stream line O R W as base. The head 
or pressure in the stream line will depend on the velocity 
of flow along it, and vice versd, consequently the velocity 
at R along the stream line O R W will be connected by 
some relation with the pressure produced by centrifugal 
forces at the same point, and this pressure depends, not 
on the angular velocity of the water at R only, but on 





that of every ring of water in the screw, which collec- 
tively determine the form of the curve X X. 
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TWO HUNDRED AND FIFTY-HORSE POWER 
VERTICAL ENGINES. 


THE engine which we illustrate here and on pages 151 
aud 160 is one of four built by Messrs. Browett, Lindley, and 
Co., of Salford, Manchester, for the Mannesmann Tube 
Company's new works at Landore, South Wales, for 
driving the rolling machinery used in the manufacture of 
tubes by the Mannesmann process. On account of the very 
heavy nature of the work, they have been built of exceptionally 
massive proportions, though they are in general arrangement 
and details of design identical with engines built by the same 
tirm during several years for electric lighting. The engines 
are intended to run at 200 or 250 revolutions as required, 
and are fitted with the builders’ “* Acme” governor. ‘This is 
titted with a device for obtaining the two speeds mentioned. 
It isshown in Fig. 1. The indicated-horse power is 250, 
the high-pressure cylinder being 154in. and the low-pressure 
23}in. in diameter, both having a 16in. stroke. Fig. 2 is a 
section through the cylinders, from which it will be seen 
that the high-pressure cylinder is fitted with a piston-valve 
provided with rings and springs, and the low-pressure 
cylinder with a flat side valve double ported both for steam 
and exhaust, each valve bei actuated by a separate 
excentric on the crank shaft, that for the high-pressure being 
adjustable to vary the cut-off by a screw mounted on a 
plate at one side and a nut 
attached to the excentric, which 
is fitted with slides and a locking 
device. The piston of the high- 
pressure cylinder is of cast iron, in 
one piece, and fitted with steel rings, 
sprung into place and expanded by a 
cut steel coil. The low-pressure 
piston is of cast steel, fitted with 
rings and springs the same as the 
high-pressure piston, the construc- 
tion dispensing with junk rings and 
screws, which might jar loose, and 
cause breakdowns, while it provides a 
good steam-tight piston with broad 
rings. A special feature, designed 
some years ago by Mr. Lindley, and 
used on all the forms, vertical, and 
on many horizontal engines, is the 
crosshead which has since been ex- 
tensively copied. It consists of a 
plain rectangular block, forged solid 
with the steel piston-rod, and slotted 
out at the front instead of on the 
lower side to receive the crosshead 
brasses. A forged steel cap lipped 
over at each end embraces the jaws, 
and takes the strain of working. It 
is bolted up metal to metal, with the 
other half by bolts passing right 
through the block, and serving also 
to secure the slipper slide on the 
back. The crosshead brasses are in 
two parts, divided as shown, so as to 


slide in one over the other, and 
they are tightened by a_ steel 


wedge the full width of the block 
adjusted by screws on the front of the 
cap-plate. One of the chief advan- 
tages of this construction is the great 
ease with which the brasses and 
crosshead pin can be removed for ex- 
amination and “letting up” when 
worn, the brasses being readily 
drawn out to the front on their pin. 
The crosshead pins in the forked ends 
of the connecting-rod are 3}in. dia- 
meter and 64in. wide, and of steel 
case-hardened and ground up true in 
the same manner as a Whitworth 
gauge, and they have a hole 2}in. 
diameter through their centre. The 
crank shaft is of steel, in one piece, 
machined and finished all over,,and 
Tin. diameter at each end, the three 
journals, the centre one being 64in. 
diameter by 10in. long, and the out- 
side 124in. The crank pins are 64in. 
diameter and 64in. long. To the 
webs of the cranks are fitted cast iron 
counter-balances, secured by wrought 
iron straps having screwed ends and 
nuts. The cylinders are cast with 
feet which bolt to the top of the verti- 
cal standard, and they are further 
supported in front on three polished 
steel stays to which the starting and 
drain cock handles are fixed. Oil 
cups and syphons are fitted to all 
working parts to provide efficient 
lubrication while in motion, the 
whole of such details forming a very 
important item in the successful 
running of such engines. The bolts at the crank end of the 
connecting-rods are put in with their nuts below, and one flat 
of the hexagon bears against a shoulder on the steel plate to 
prevent turning. The heads thus come to the top on the foot 
of the rods, and a key is applied here to turn the bolts to 
slacken or tighten the brasses on their pins, a set screw- 
locking device gripping the bolt shank where it passes through 
the foot of the rod. This construction is found to be very 
satisfactory and never shakes loose at high speeds, and was 
adopted by the firm on their electric-light engines, after nearly 
every other method of lock nuts and similar devices had been 
tried. The engines, we are informed, run perfectly steady at 
full speed, without even bolting down, which speaks well for 
their general construction and balancing. 





ORE DRESSING IN GERMANY. 
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WE have now to turn our attention to the large accumu- 
lations of material in particles smaller than j;in., and which, 
although they contain considerable quantities of galena, do 
not permit of economical sizing and sorting in the manner 
just indicated. They are therefore subjected to a different 
system of treatment, in which sizing and sorting go on 
simultaneously. 
stream of water through settling boxes or tanks to be 
presently described, and the heavier particles, which settle 
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To effect this they are conducted in a | 


| first, are collected separately. They consist of much galena 
| mixed with a good deal of the larger particles of the finely 
divided rock, which are subsequently separated by running the 
| mixture with water in a thin stream over tables and buddles. 
The particles of ore, by reason of their superior weight or fric- 
tion, resist the lighter currents of water, which, however, 
carry off the particles of rock. 
Letus fora moment consider whence the supplies of this fine 
| material come. In our progress through the works it was first 
of all encountered in the turbid waters flowing from the funnel 
beneath the train of ‘coarse sizing sieves,” and accumulating 
as a deposit in the spitzkasten—pointed boxes; secondly, as 
a deposit in the funnel at the end of the train of “fine sizing 
sieves;”’ thirdly, in the deposits from the turbid waters 
flowing from the various jigs into the settling tanks; and 
fourthly, as products of the “stamped” ore and ‘sand 
jigging,’ to which we shall presently refer. 
The material, as already intimated, passes with a stream of 


water into settling boxes. The funnels and spitzkasten already | 


referred to act as coarse classifiers, but, in addition to these, 
there are others consisting of series of conical boxes, resembling 
inverted pyramids ; the first of these is smallerthan the rest, the 
second being twice as long as the first, and the third twice as 
long as the second—there being two or three of this last size. 
The strength of the current diminishes as the size of the boxes 
increases, and therefore the heaviest particles are deposited in 
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| the first and smallest box. The coarser material, such as the 
deposit from the “ funnel” at the end of the “fine sizing drums,” 
| and that deposited in the first classifiers, is jigged along with 


| some of the intermediate products of the previous sets of | 


| jigs, in ‘‘ sand jigs.” These very fine, or sand jigs, have— 
according to the class of stuff being treated—one, two, or three 
sieves, all 13ft. by 24ft. long, with holes from about .J,;ir. to 
g;in.; the stroke is about 3in., and about 125 to the minute. 


in first box galena, in the second rich sand, in the third poor 
sand, the turbid water passes on through labyrinths, which are 
intricate series of inverted conical boxes. 
jigs are used more especially for the funnel deposit, and pro- 
duce galena and material for re-jigging or other treatment. 
Rich sands are re-jigged, poor sands are dealt with on tables. 
Jigging is not again resorted to for separating the more minute 
particles of galena and rock, which are now associated with 
the water from various operations, and constitute the mixture 
known as “pulp,” containing slimes. Slimes, besides 
originating in this manner, are the predominating product of 
stamping. Ore intimately mixed with rock or other ore, 
such, for instance, as the “stamp” ore from the picking- 
house, is not always stamped; but the various mixed pro- 
ducts we have referred to as products in the finer jigs are 
always submitted to stamping. 

Stamping.—The stamp house is situated on the lowest 
terrace. The ore or material is brought in above and behind 
the stamps, and passes first into an apparatus for removing 





They discharge through a bed and sieve and over asill, yielding | 


The single-sieve | 





strips of wood, shavings, straw, &c., which have been 
gathered up during progression through the works; it then 
| falls into a hopper of the ordinary type, with the side 
| towards the stamps vertical, the other one being inclined, 
At the bottom there is an elongated narrow opening closeg 
by a door, which for feeding the stamps is made to slide 
backwards and forwards several times a minute by means of 
aconnection with the shafting; the ore then passes into g 
trough leading direct into the mortar of the stamps. 

Here, of course, pulverising to slime takes place, and the 
product is classified; the coarser portions being treated on 
| the sand jigs, whilst the finer portions, like the other finer 
classified materials, coming from the labyrinths, larger claggj. 
| fying boxes, &c., are subjected to treatment on revolving 
| circular convex buddles, on stationary tables, and on per- 
cussion tables. The buddles are supplied with material from 
a launder fixed immediately behind the clear water supply, 
and during revolution, jets of water play on the matter 
supplied with different degrees of force, dividing it into three 
| qualities—lighter particles (tailings), medium weight particles 

(middles), and heavier particles (heads). The latter are 
ready for the smelter; the middles, at the time of our visit, 
consisted of blende, and are sometimes rebuddled, sometimes 
ready for sale as blende; the tailings, according to their 
origin, are either rebuddled, or go to tables, or pass into’ 
settling tanks, of which there are a vast number, and ijn 
which much of the heavier matter 
is deposited before the water passes 
finally from the works into the 
neighbouring stream. Some wooden. 
topped buddles have a row of brushes 
fixed to a beam resting on them just 
in front of the strongest jets of 
water; the brushes are moved back. 
wards and forwards by means of an 
excentric connection with the shaft- 
ing, and assist in removing galena 
resting in channels on the surface 
of the buddles, resulting from the 
wearing away of the softer parts of 
the wood. The product from most 
of the buddles was not very good 
when we saw them at work, inas- 
much as much blende passed into 
the galena launder, and tailings got 
in with the blende. The fixed tables 
need no special reference, in some 
instances they are covered with 
blankets. The percussion tables are 
inclined and have side percussion; 
the feed being at the left-hand upper 
corner, the heavier particles progress 
diagonally downwards |towards the 
right, the lighter particles running 
straight down the tables. Three 
classes are made, as in the case of 
the buddles, and on the tables the 
separation is very marked; there is 
the sparkling grey band of galena, 
the brown band of blende, and the 
dirty-white band of tailings. The 
collecting of these classes is not—or 
anyway, when working in our pres- 
ence was not—satisfactory, as every 
jerk one way carried some blende 
into the galena_ receptacle, and 
every jerk the other way carried 
some galena into the blende. All 
final tailings and turbid waters from 
these slime apparatus pass into the 
settling tanks already referred to; 
these are cleared out from time to 
time, and the deposits treated on 
the buddles and tables. The motive- 
power in the works is both water and 
steam, turbines being employed in 
the first instance. 

Th» idea pervading the scheme of 
working followed in the Clausthal 
floors is that no galena is obtained by 
picking, but that as much as pos- 
sible is saved in coarsely crushed 
state and in all intermediate sizes, 
by jigging, so as to avoid fine crush- 
ing wherever possible ; moreover, great 
care is taken not to allow any fine 
matter to leave the works without 
treatment, and to utilise the water 
in its progress through the works to 
the utmost extent. 

The works in operation present a 
very busy appearance. ‘The ore 
arrives up the shaft at regular in- 
tervals, no signals being given for 
hauling up or lowering. ‘I'he time 
occupied by removing a full truck 
and placing an empty one in the 
cage is known by experience to 
be the same as that required by 
the reverse operation within the mine; therefore, as soon as 
the empty truck is in place, down goes one cage and up 
comes the other, then off the full truck runs to the gratings 
and crushers, The constant downpour of lumps of rock on 
the grizzley or grating, the scrunching of the crushers, the 
rumbling of the trommels, and, as one progresses in one’s 
inspection, the chattering of the rows of boys, and the clatter 
| of their hammers cobbing, the rushing of water and ore in 
the jigging houses, and further down, the thumping of the 
stamps, altogether produce a series of effects on the ears 
| which are not to be easily forgotten; whilst the numerous 
varieties of motion, including the rows of revolving buddles, 
as well as the other operations just mentioned, are equally 
impressive to the eye; and altogether, a visit to this works 
leaves an impression of great activity and industry, and of 
the importance attached to ore-dressing operations by 
German authorities. 

The Silberau dressing floors, near Ems, Nassau.—A short 
walk along the left bank of the Lahn through the pretty 
gardens of the Kurhaus at Ems, then by a corner of the 
village of Ems and across a bridge leads to the Silberau, where 
are situated the extensive dressing floors we have selected for 
description. We were enabled to visit these works through 
the courtesy of the efficient manager, Herr Linkenbach. 
These floors are erected on the level bank of the river, and 
have not the advantage of any natural fall, as is the case with 
the more favourably situated Clausthal works. At the 
Silberau, therefore, they have to contend with the extra 
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, ‘ailed by the transport of material, and a prominent 
po ean ra the ri te is the thoughtful manner in which the 
rangement of the various houses and the conduct of the 
ar jous operations are designed to reduce this expense to a 
minimum. This is mainly achieved by removing as much 
« deads” as possible at the very outset of the operations, and 
therefore avoiding the expense of transporting valueless 
material; and secondly, by early separations of different kinds 
of ore destined for treatment in definite parts of the works, to 
which they are taken once for all and are there treated and 
finished. Moreover all operations on one sort of ore are con- 
ducted either in the same building or in adjoining buildings, 
so the expense of transporting backwards and forwards from 
one part of the works to another is avoided. The methods 
adopted are similar to those at Clausthal, namely :—Hand pick- 
ing, wet crushing, sizing, and sorting, but the plan of operation 
is different. The ore comes from the mines, which are some little 
distance off, in trains of trucks. These are emptied on to 
gratings consisting of cast iron plates 3zin. thick, with hexa- 
gonal openings, side by side, formed by intermediate 1 in. ribs; 
the openings are about 2gin. between the parallel sides. 
By this the material from the mine is divided into the “mine 
smalls,” falling through into a pit below, and “lump ore,” 
which is thrown off into the adjoining spalling yard, and is 
at once submitted to systematic treatment. First of all, any 
lumps of barren rock are rejected, and any lumps of solid ore 
«prills” set aside. Then all the other large lumps are reduced 
by men with sledge hammers to pieces about 64in. in size. 
Finally, the pieces thus reduced and any smaller pieces 
above lin. are roughly sorted into:—Galena ore, zinc blende 
ore, spathic iron ore, pyritous ore, blende ore with galena, 
blende or galena ore with spathic iron, rocky lead ore, and 
rocky blende ore. These are conveyed in wheelbarrows to 
the picking-house alongside, whilst any fine stuff produced 
during these operations and smaller than that taken to the 
picking-house is thrown in with the “mine smalls.” The 
picking-house is a long building, over 160ft. long and about 
40ft. deep. Along one side are arranged eight bays, in each 
of which are fixed rows of five low wooden blocks for the 
pickers and cobbers to sit on. They sit one behind the 
other, and in front of each a small square cast iron block or 
anvil is sunk in the ground, upon which cobbing operations 
are conducted. The wheelbarrows of ore from the spalling 
yard are emptied or tipped on the left-hand side of the 
picker, each sort from the yard being taken to its own bay. 
The picker has first to reduce all larger pieces to 1fin. 
diameter or under. To guide him in this operation he has a 
piece of in. iron wire, bent at one end to a ring, about 6in. 
in diameter, for measuring the pieces brought to him, whilst 
the other end forms a ring 1fin. in diameter, to gauge the 
pieces which have passed through his hands. On his right 
are numerous small boxes, arranged in rows one above 
another, and destined to receive the different sorts of ore into 
which the material is separated, and, according to the pre- 
dominating mineral or minerals present, the individual 
pieces are classed under one of the following sorts:—The 
sorts (a) are for those pieces of ore which contain one 
predominating valuable mineral in sufficient quantity to 
make them marketable. The sorts (b) are for those pieces 
of ore which contain either too small a percentage of 
an individual valuable mineral to be marketable, or they 
contain two or more valuable minerals in varying degrees of 
prominence; in both cases these need further treatment in 
order to separate the valuable constituents. The predominating 
mineral or minerals give the name to the sort :—(a) Galena, 
first and second classes; zinc-blende, first and second classes ; 
spathic iron ore (only the richest is of value) ; copper pyrites, 
first, second, and third classes; iron pyrites, first and 
second classes. (b) Galena-quartz ; galena-spathic iron ore ; 
galena-blende ; blende-quartz; blende-spathic iron ore ; blende- 
galena ; spathic iron-galena-blende ; spathic iron-blende-galena; 
quartz-blende-galena; gangue (thrown away). Sometimes 
further sub-divisions are made, such as pe iron-galena, 
when much of the former is associated with a small quantity of 
the latter, and such like cases. When the pickers’ boxes are 
full they are, in the case of the more common sorts, emptied 
into special tins, whilst the less prominent sorts are put in 
heaps or stored in larger boxes until a truckful accumulates ; 
it is then filled in and trammed to its destination. In 
each bay fine particles and dust are produced, and give 
rise to eight classes of material corresponding with the 
sorts made in the spalling yard. Only one of these is 
marketable, that from copper pyrites free from lead. 
The pickers in this house are youths, and are paid about 
2s, 6d. per 1000 kilos.-- 2204 1b. An average picking is 
75 kilos.—1654 1b.—an hour; and, working ten hours, each 
picker earns about 1s, 8d. to 1s. 10d. a day. The hand-sorting 
is carried to great perfection in these works, and is a very 
interesting sight to watch. It has other advantages besides 
that of economy of transport, when rich complex ores have 
to be dealt with. If it is remembered that the success of 
subsequent operations depends on the differences in the 
specific gravities of the various particles it is desired to 
Separate, it will be seen that in the present instance, where 
the varieties of particles of different composition are so 
numerous, that almost insurmountable difficulties would be 
encountered if it were sought to separate a mixture of all the 
sorts simultaneously on the same jig or buddle. It is there- 
fore expedient to arrange them in sorts, so as to have the 
desirable difference in specific gravity of the constituent 
minerals, in order to insure efficient separation of the 
valuable minerals. A glance at the gravities of some of the 
minerals and rocks met with in the Silberau ores will 
show how judicious it is to make the various sorts by hand- 
Picking :— 


Sp. gr. sp. gr. 
Quartz =, 2°5—2'8 | Copper pyrites .. 4-1—4'3 
Grauwacke 2°70 Magnetic pyrites .. 4°4—4°68 
pm rd ie 2°6—2°8 | Iron pyrites .. 47—4'8 
pity alate poe ont sous ae | Magnetite 4°9—5°2 
ppnthic iron (siderite) .. 8°70—8°9 | Fahlore .. . 45—5'1 
asehite ee ee oe oe OF —40 Copper glance nT 
we blende .. ., 8°0—4'2 | White lead ore 6°46—6°48 
“Inc spar (calamine) 4—4°54 Pyromorphite 6°5—7"1 
aot dis... flee Ra 4°383—4'72 | Galena “e 7'25—7'7 


It will be easily seen that lead ore with quartz and blende 
can be readily separated, but if both pyrites and spathic iron 
Were present as well, clean separations would be almost 

opeless, 

Having thus far seen the “lump-ore” made ready for the 
market, or prepared for further treatment, or rejected as 
Waste, it will perhaps be well to see what is done with the 
other part of the material which was brought from the mines. 

The “mine smalls” have, therefore, now to be considered. 
They consist of particles varying in size from 24in. to fine 
Powder, and as it is part of the scheme and economy of this 
+ oa to hand pick all pieces of about 1tin. and over in size, 
~ first step in treating the “smalls” is to separate the 
arger from the smaller pieces, and as they are covered with 








dust, so as to be unrecognisable, they have also to be washed. 
The first stage of washing takes place in the pit beneath the 
hexagonal grating, inasmuch as water from the works is allowed 
torun into this pit. From this pit the “smalls” are elevated 
by three bucket elevators drawing from the two ends and the 
middle. These discharge into a single small pit, from which 
one larger elevator raises the muddy “smalls” to a hopper 
connecting with the uppermost of a series of revolving screens, 
This screen is of different construction to all the others, as it 
washes as well as separates the larger pieces. It is of about 
tin. sheet iron, is conical with a horizontal axis, about 58in. 
long, 44in. in diameter at one end, 52in. at the other; 
the narrow end for the first 30in. is not perforated, 
but has spikes sticking up inside, the rest of the 
screen is perforated with 1}in. holes, about the size of 
a penny-piece. It makes fifteen revolutions per minute, 
treats 8267}]b.— about 3} tons—per hour, using about 
1320 gallons of water, and requires 0°5-horse power. There 
are two of these screens side by side. The “smalls” enter 
at the narrow end along with water. They get shaken about 
amongst the spikes, by which adhering dirt is removed; then 
pass forward to the perforations, all going through—about 
40 per cent.—falls into a hopper beneath connected with the 
next screen, whilst the lumps not passing through go down a 
special channel to be picked. The next screen has holes #in., 
is of jin. plate, and, like all the succeeding screens, is about 
54in. long, about 314in. diameter one end, and about 38in. at 
the other. The axis is horizontal. The siftings pass through 
to an exactly similar screen with about #in. holes, whilst the 
larger pieces go to ajig. The stuff, passing through the jin. 
holes, passes to a revolving screen with about tin. holes, 
from which the finer particles pass into a pit below, and are 
elevated to the uppermost of the next series of two sieves, 
which have holes of about .4in. and in. The iron or 
steel plate for some of the very fine sizes is about half the 
diameter of the holes in thickness. They all revolve about 
fifteen times a minute, and treat gradually diminishing 
quantities of stuff. The fine material from the last trommel 
passes into a spitzkasten, which delivers its coarse particles 
to jigs, allowing the finer particles to pass on to the next and 
larger spitzkasten, the coarser and heavier particles from 
which are also jigged. The slimes pass into two more 
spitzkasten, and the heavier parts are treated on round 
buddles, whilst the turbid water from the last spitzkasten 
passes into the original pit, where the “mine smalls” are 
first tipped. On the buddles, heads, middles, and tailings 
are made, the turbid water from the latter being allowed to 
flow away. 
(To be continued.) 








ELECTRIC TRANSMISSION OF POWER. 


Ata recent meeting of the Société des Ingénieurs Civils, 
M. Hillairet gave the following particulars of the electric 
transmission at Doméne. The electric service which he 
established last year at the small town of Doméne in Isére 
sets in motion the works of Chevrant. Doméne is situated 
in the valley of Grésivandau on the left bank of the Isére, at 
the foot of the western slope of the mountain of Beldonne, 
which dominates the Dauphiné Alps. The railway line from 
Grenoble to Chambery serves this locality, and has contri- 
buted to the development of its industrial power for more 
than twenty years. The hamlet of Montier is situated at 
about 500 m. from Doméne, surrounding the paper works of 
Chevrant, which supply the greater part of the neighbouring 
population with work. 

The increasing development of this factory, which had 
necessitated the establishment of auxiliary steam engines in 
aid of the primitive turbines which work under a fall of 
50-horse power, found itself obliged to modify its steam appa- 
ratus and to endeavour to utilise the power of a fresh fall; 
this would have been impracticable with steam engines on 
account of the expense of combustibles in this region, where 
most of the works owe their prosperity to the utilisation of 
natural forces. The employment of electric transmission 
was decided upon, and two falls had to be examined with 
this view—one situated near the railway, and the other on 
the mountain falling from the turbulent stream which 
crosses the town of Doméne lower down before discharging 
itself into the Isére. M. Hillairet rejected the first as better 
fitted to supply an ordinary factory on the spot, and 
chose the second. This rejection was opportune for a com- 
pany to whom the fall was conceded some months later, 
and by whom it is now utilised. The latter fall is 
about 1 kilom. from the village of Revel; its lower level 
terminates at the hamlet of Eaux. At this point, 5 kiloms. 
from the Montier Mill, he has erected the factory of La 
Force, where the generating turbine and dynamo are 
installed, which transform the greater part of the hydraulic 
power now used into electric power. The water source is 
700 m. above the factory of La Force, with which it is 
connected by a leaden pipe having a fall of 10 per cent., 
which gives a difference of level of 70 m. between the 
extremities. This turbine, with a horizontal axis, is attached 
directly to the generating dynamo, from whence start the 
two wires of the overhead line which unites this machine to 
the receptor of the Montier paper mill. This receptor acts 
directly on a groove pulley, over which ten wires of 0:050 m. 
run and communicate the power derived from La Force to 
the principal transmitter of the mill. 

The principal records of this transmission are as follows :— 
Generator: Maximum power, 300-horse; maximum speed, 
240 revolutions per minute. Receptor: Maximum power, 
200-horse; maximum speed, 300 revolutions per minute. 
Length of line, 5 kiloms.; maximum electro-motive force, 
2850 volts; maximum current, 70 ampéres. Resistances: 
Line, 3-474; generator, 0:950, field, 0°690; total resist- 
ance of the circuit, 6°829. Electric yield calculated ac- 
cording to the resistances, 83 per cent.; gross average 
mechanical yield, 63 per cent. The calculations of the 
mechanical yield have been made by substitution; the stop- 
ping of the turbine has been effected with a brake, which 
afterwards serves to test the power of the receptor. 

This transmission has been in use since the 1st of Novem- 
ber, and from that time it has not ceased to work for a single 
instant, either during the winter or during the storms which 
have lately prevailed. The service has been continuous from 
the first moment, and no interruption has occurred since it 
was first established. The work of the factory has con- 
siderably increased with the increased power at its disposal. 
The results have been so satisfactory that La Force is 
likely to become a central station, distributing 2000-horse 
power in four different directions to a maximum distance of 
about 15 kiloms. After the summary description here given, M. 
Hillairet pointed out the situation of the La Force factory, 





as also the pipes and principal mechanical apparatus of the 
installation he had described. The President thanked M. 
Hillairet for his instructive communication, and said ‘the 
Society had listened to it with the most lively interest. This 
is the first important transmission of force by electricity 
which has been established in France. The information just 
given leads to the hope that, within a short time, the natural 
powers disseminated throughout the country will be very 
extensively utilised. The dynamometer described by M. 
Hillairet deserves also the particular attention of engineers 
for the particular facilities it presents in the working, and for 
its exactitude.” 








NEW BRIDGE OVER THE LAGAN, BELFAST. 


BELFAST is a prosperous city, rapidly growing in dimen- 
sions, and willing and able to spend large sums on improve- 
ments of various kinds. A sewage scheme of large propor- 
tions is being carried out there by Mr. Bretland, engineer to 
the Belfast Corporation, concerning which we shall have 
more to say at another time; and we begin this week a series 
of illustrations of a very handsome cast iron arched bridge 
designed by Mr. Bretland, and just approaching completion, 
which will take the place of the old Albert Bridge across the 
river Lagan, which bridge collapsed through age and 
infirmity. 

The work commenced with the removal of the ruins and 
foundations of the old bridge. The whole of the river bed 
immediately under the three spans of the new bridge was 
dredged down to a level 3ft. above Ordnance datum, with 
slopes up to the existing river bed of 2 to 1. 

The dams for piers and abutments, which were whole tide 
and perfectly water-tight, consisted of a single row of pitch pine 
or Memel sawn timber piles, 12in. by 12in. grooved and 
tongued, and caulked with oakum. The upper portion of 
the piles for the coffer-dams for piers and abutments, where 
driven below the level of the top of concrete foundations 
shown on drawings, were cut off flush with the top of con- 
crete foundations, as executed, the lower portion remaining 
in the works. No concrete was put into any portion of the 
work through water, but all trenches and excavations were 
first pumped dry and so maintained. In excavating for the 
foundations of abutments and piers, the whole of the 
material down to a level of 6ft. above the bottom of founda- 
tions was first removed. The material below this level was 
carefully excavated in trenches, properly and securely 
timbered, and the trenches filled in with concrete with the 
least possible delay. The whole of the concrete filling in 
foundations was brought up in layers not exceeding 12in. in 
depth, and an additional layer was not filled in until the 
layer previously filled had been in three days at least; and 
when deemed necessary, the surface of the lower layer was 
cleansed and picked, or otherwise roughened, and grouted 
over with a thin layer of Portland cement grout before the 
next layer was placed upon it. 

The abutments are constructed of granite ashlar facing, 
backed with the best quality of brickwork, set and thoroughly 
flushed up with Portland cement mortar, mixed in the pro- 
portion of two and a-half measures of sand and one measure 
of cement, and with Portland cement concrete. The 
masonry facing of abutments is composed of horizontal 
courses of granite, of the vertical depth shown on drawings, 
each course being composed of headers and stretchers, a 
header being laid alongside of every two stretchers. The 
headers are not less than 2ft. 6in. in p Bs from the face and 
lft. 8in. in width on the face, and the stretchers not more 
than 3ft. Gin. nor less than 2ft. 6in. in length on the face, 
nor less than lft. 3in. in depth from the face. The stones 
in the alternate courses break bond with a lap of not less 
than 8in. 

The whole of the granite face below the under side of the 
projecting springing course, and the face of the latter course 
where immediately under the arching, is smooth and fair- 
axed. The projecting springing course, except that portion 
immediately under the arching, and all granite work over 
abutments and piers that is above that course, is finely 
patent-axed on face to the true forms shown on the drawings. 
The whole of the granite work is set flush in the beds of 
Portland cement mortar, composed of one measure of clean, 
sharp sand and one measure of cement, and properly grouted. 
The beds and joints do not exceed tin. in thickness. The whole 
of the granite work is composed of the best close-grained 
granite. Grout nicks are cut in all vertical joints of the 
ashlar work, and slate dowels or joggles, 2in. square and 4in. 
in length, inserted wherever they were considered necessary. 
The abutments and piers were carried up together. 

The retaining walls and terminal piers on the County 
Antrim approach were erected on a pile foundation, consist- 
ing of best quality straight larch piles, at least 14in. across 
at the butt, and driven down to a hard foundation. Over 
the heads of these piles, and secured to the pile heads, and 
to each other, with strong wrought iron spikes and dogs, the 
transverse and longitudinal sleepers are placed, which are of 
best quality sawn pitch pine, the longitudinal sleepers being 
laid in long lengths breaking joint. The retaining walls and 
terminal piers of the approaches have concrete foundations. 
Above the concrete, the walling, where not composed of 
granite ashlar facing, is masonry composed of large, flat, 
bedded stones, closely jointed and thoroughly bonded, anc 
coursed to match the granite facing. The whole of this 
masonry is set with close beds and joints, thoroughly flushed 
in lias lime mortar, composed of one measure of lias lime, 
and two and a-half measures of clean, sharp sand. This 
masonry, when forming @ facing to a wall, is rough hammer- 
dressed, and neatly flat pointed. Two header stones, each 
at least 2ft. 6in. long, where practicable, are inserted in this 
masonry, in every superficial yard of walling. Sufficient 
weepholes are provided in the approach walls, through the 
masonry and granite facing. Projecting toothings are pro- 
vided in the masonry and granite facing, to serve for bonding 
with the future suggested quay. The granite string, parapet, 
and coping to the approach walls are of the dimensions ano 
description shown on the drawings, all the external faces 
being fine patent-axed, and the joints and beds being fair 
picked and true throughout. Each of the coping stones is 
dowelled to the adjoining coping stone with a slate dowel, 
4in. by 2in. by 2in., set in neat Portland cement. No stone 
in the granite string in the approach walls is less than 3ft. 
in length, and less than 1ft. 6in. on the bed. No parapet or 
coping stone is less than 3ft. in length, and all the stones 
of the string course, parapet, and coping break joint with a 
lap of at least 10in. In a succeeding impression we shall 
publish a —. and drawing of the ironwork, &c. 

The approaches to the bridge, from East Bridge-street, 
Lagan Bank-road, Albert Bridge-road, Short-strand, and 
Ravenhill-road, are formed to the new levels. 
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HILL’S HORIZONTAL STEEL 
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HORIZONTAL COLD STEEL SAWING MACHINE. | 





THE above illustration represents a new form of cold saw- | 


ing machine which has recently been made, more especially 
for sawing runners or gates off steel castings. 
of this type are being used by the Steel Company of Scotland 
for the above 
and Son, Derby, under a new patent. It will be seen that 
the saw is caused to revolve in a horizontal plane, parallel to 
the ground line, and capable of being raised to any height 
within the capacity of the machine, 3ft. Gin. high in the case 
of the machine illustrated. The machine carries a 28in. 
diameter saw, and will cut solids up to Sin. thick, whilst the 
saw has a longitudinal travel of 16in. The saw is secured to 
the spindle by Hill’s flush side arrangement of gearing, dis- 
pensing with the usual worm and worm-wheel. The feed is 
self-acting and of threespeeds. It has a quick return motion 
and disengaging motion automatically arranged to disengage 


The slide bed, which the saw-carrying saddle moves upon, has 
a traverse slide which fits the standard, upon which the 
slide bed moves when raising or lowering is needed. The 
raising or lowering is done by hand by means of a worm and 


Seen, ee rg 2 Tas Go aoe ee | made is one of form only, and I think the Legislature did not 
, 2 


ing pulleys on to a 
raising adjustment of the saw is done by means of a telescopic 
spindle. The driving power is taken from the works’ 


top of the machine. Upon this shaft is a bevel pinion which 
gears with a bevel wheel carried by a projecting bearing, and 


permitting the movement through it of a feather key and | 


keyway in a vertical shaft. Onthis shaft is secured a bevel 
pinion which gears with a bevel wheel on to the principal 
shaft of the sawing portion of the machine. The machine 
is self-contained, and its massive standard frame provides 
a good bed-plate for securing the machine to the foundation. 








LEGAL INTELLIGENCE. 


HOUSE OF LORDS. 
8th August, 1890. 
(Before the LORD CHANCELLOR, LoRD HERSCHELL, Lorp Mac- 
NAGHTEN, and LORD Morris.) 
VICKERS, SONS, AND CO. (LIMITED) ¢. SIDDELL. 

THEIR Lordships delivered a considered judgment in this 
appeal from the decision of the Court of Appeal affirming a 
judgment of Mr. Justice Kekewich. 

The action was brought by the respondent against the appellants 
in respect of the infringement of a patent dated May 20, 1885, for 


an alleged invention of “an improved mechanical appliance for 
working or operating on large forgings in iron and steel.” The 


defendants did not deny that they had infringed the patent ; but 
impeached its validity on the grounds that the alleged invention 
was not new, and that it was not a fit subject matter for a patent. 
The alleged invention consisted of an apparatus for turning heavy 
forgings, composed of a wheel and endless chain, the wheel being 
internally toothed and having a ratchet working in it, by means 
of which the wheel is caused to rotate, and the forging, which 
rests in the endless chain, is thus turned from time to time to the 
extent desired. It was admitted by the respondent that the 
elements which formed this combination were all old, while, on 
the other hand, the appellants admitted that the combination was 
never in use prior to the date of the patent. The appellants, how- 
ever, contended that to combine these well-known elements into 
the apparatus claimed needed no invention, and that it was there- 
fore not proper subject matter for a patent. The Court below 
decided in favour of the validity of the patent. 

Mr. Moctton, Q.C., Mr. BousFreLp, and Mr. A. J. AsHTON 


Two machines | 


peers. They are made by Messrs. Isaac Hill | 


| complete specification. 


SAWING MACHINE. 


=> Tee Enctucen 


appeared for the appellants; and the ATTORNEY-GENERAL, Mr. 
AsTON, Q.C., and Mr. Lawson for the respondent. _ 

The case was argued a short time ago, when judgment was 
reserved. eat 

Their Lordships delivered judgment affirming the decision of the 
Court of Appeal. Neen 3 

The Lord CHANCELLOR.—The questions of law as distinguished 
from those of fact which have been suggested in the argument of 
this case have an importance beyond the decision on the rights of 
the parties to this litigation, and the first is the question of the 
remedy if the provisional specification does not describe the same 
invention as the complete. It is suggested that the new machinery 
of the comptroller and the examiner has superseded the power of 
raising any objection to the conformity of the provisional and the 
I am unable myself to tal:e that view. 
condition of a good patent that 


I think it is an essential 


| the invention described in the provisional should be the same 


as that in the complete specification, and I think the 3rd sub- 
section of section 26 preserves this as a ground upon which an 


—s | action for the infringement of a patent right may be defended, 
the gear clutch at any point in the forward or return traverse. | 


and a ground upon which a patent might be revoked. But upon 
the comparison of the two in this case I am satisfied that what the 
patentee meant in one he meant in the other. To my mind it is 
impossible to doubt that the real invention contemplated by both 
was the same thing, and obscurely as they are both framed, I 
think the objection fails. The objection that no distinct claim is 


intend to make the direction, which undoubtedly the Act contains, 


| a condition upon the non-compliance with which the patent should 
AR ys “ | be void. There is notrace of any such intention in the statute, and 
shaft by pulleys on a shaft carried in bearings across the | 


there does not seem any good reason why it should be inferred from 
the general policy of the statute. On the contrary, the questions of 
mere form, I think, were intended to be dealt with under the new 
machinery provided. Upon the facts of the case I confess I have 
been unable to entertain any doubt. The problem to be solved by 
the inventor—and which it appears to me the inventor in this case 
has successfully solved—was how to turn large forgings. He has 
invented a simple, useful, and easily manageable apparatus for 
accomplishing this object. It may be quite true that every one 


| knew the use of an endless chain and of a ratchet, but it is clear to 


my mind that in the first instance everybody acquainted with the 


| subject thought that the patentee’s was a new invention, and how- 


ever old the elements of the apparatus, the combination was new. 


| I therefore move your lordships that this appeal be dismissed. 


Lord HERSCHELL, in the course of his judgment, said :—The 


| invention, so far as we are concerned with it in this part of the 


case, consists of an apparatus for turning heavy forgings, com- 


| posed of a wheel and endless chain, the wheel being internally 


| 





toothed, and having a ratchet working in it, by means of which 
the wheel is caused to rotate, and the forging, which rests in the 
endless chain, is thus turned from time to time to the extent 
desired. It is admitted by the respondent that the elements 
which form this combination are all old. On the other hand, the 
appellants admit that the combination was never in use prior to 
the date of the patent. But they allege that to combine these 
weli-known elements into the apparatus claimed needed no 
invention, and that it is, therefore, not proper subject matter for 
a patent. Forgings, they say, had long rested in an endless chain, 
the idea of turning such forgings by turning the wheel over which 
the chain passed was not a new one, and a ratchet working in 
teeth was a well-known device for causing a wheel to rotate to the 
desired extent. All this, I think, cannot be denied. But the 
result is an apparatus of an extremely simple character, which 
possesses the advantage of being easily moved from place to 
place, and applied wherever wanted. And the question remains 
whether this mode of dealing with forgings which require to be 
gradually turned was so obvious that it would at once occur to 
anyone acquainted with the subject and desirous of accom- 
plishing the end, or whether it required some invention to devise 
it. There is no doubt about the law applicable to such a question, 


though it is often difficult to apply it to the circumstances of a 
particular case, and its application is, perhaps, most difficult when 
the alleged invention consists of a new apparatus combining known 
If the apparatus be valuable by reason of its simplicity, 


elements. 





— 
there is a danger of being misled by that very simplicity into the 
belief that no invention was needed to produce it. But ex 
ence has shown that not a few inventions, some of which hay 
revolutionised the industries of this country, have been of ~ 
simple a character that when once they were made known it y, 
difficult to understand how the idea had been so long in presenting 
itself, or not to believe that they must have been obvious to oun 
one. In considering how the questicn your Lordships have t 
answer ought to be determined, I think it is important oun 
what steps had previously been taken to accomplish th 
same result as is attained by the alleged invention, vel -t 
comparatively recent period it had been the practice to turn the 
forgings by hand spikes, a process which not only involved much 
manual labour, but was a source of some danger to those employed 
To get rid of these evils two devices had been adopted, which are 
called in the argument the ‘‘ Abouchoff” and the ‘‘Creuzot,” In 
the former of these the forging was turned by a hook, suspended 
by a bar and chain, being fixed in one of the links of the endless 
chain in which the forging rested, so that, the link being held fast 
the forging as it descended was rolled round. The objections to 
this device are pointed out in the evidence of Dr. Hopkinson, and 
[ think are substantial. Mr, Anderson, who made the crane for 
the Abouchoff works, and who was experienced in such matters 
was called asa witness for the defendants. It appeared on his 
cross-examination that he had written to the plaintifi’s Solicitors 
in these terms:—‘‘ Mr. Siddell’s arrangement seems different 
in every way, except that the lowering of the forging sup- 
plies the power necessary to rotate it. I will give evidence 
if needed, though I would rather not.” The opinion 
thus expressed, and the fact that the plaintiff's apparatus 
which I am satisfied is more advantageous than that em: 
ployed at the Abouchoff works, was not adopted there 
appear to me to afford some evidence that it was not 9 
obvious as is suggested by the appellants. The Creuzot appa- 
ratus, which was free, no doubt, from the objections urged 
against the Abouchoff, was of a more elaborate character than the 
plaintiff's, and could not be so readily moved and applied at the 
different parts of the works. Beyond these two, no other plan 
appears to have been successfully adopted, and it strikes me as 
very important that the defendants, who were erecting new 
machinery, and who, of course, knew that some means must be 
applied for turning the forgings, used for a time, in spite of its 
disadvantages, the old method of handspikes, and were not at once 
prepared with any mechanical device to substitute for it, and 
ultimately, but not until after the plaintiff's invention, made use of 
the apparatus now in question, I will not dwell upon the various 
experiments made by the defendants before they took this course, 
It is suggested that these had their origin in the peculiar 
position of the defendants’ works at the time, though the ex- 
planation does not appear to me to be altogether sufficient. It 
is material, however, to note the manner in which the defendants 

-who, it must be remembered, were thoroughly conversant with 
the subject—dealt with the plaintiff’s patent in the first instance, 
They offered to take a licence for a nominal consideration, and to 
help him to enforce his patent right as between himself and the 
general public, nah it was done without prejudice to their 
interests. And they alleged that the apparatus designed by the 
plaintiff had been improperly obtained from their drawings; but 
they did not suggest at the outset that it was no invention at all, 
as the idea was one which would occur at once to any mechanic 
whose attention was directed to the subject. After careful con- 
sideration of all the arguments presented by the learned counsel 
for the appellants, I find myself unable to differ from the conclu- 
sion arrived at by the Courts below, that the apparatus of the 
plaintiff was a new invention and a fit subject matter for a patent, 
though I admit that the case is near the border line, and 
that no great exercise of the inventive faculty was required for its 
production. 1 need not elxborate my reasons for thinking that 
the invention was a new one; they will be obvious from what | 
have already said in relation to the objection already dealt with. 
It does not appear to me to have been anticipated either by the 
Abouchoff or Creuzot apparatus, But the patent is said to be 
open to the charge of want of novelty on another ground. One 
modification of the plaintiff’s invention, though not that infringed 
by the defendants, with which alone we have hitherto dealt, is said 
to have been anticipated by Whitworth’s patent of 1875. In order 
to establish this the appellants maintain that the arrangement of 
the adjustable clip or ratchet grip is claimed by itself, and not as 
part of the combination described in the letterpress in connection 
with it. They rely, in order to make good this contention, on the 
statement in the specification that ‘‘the appliance can also be used 
in combination; in fact, each arrangement of appliance can be 
used either separately or combined for the mapa of lifting, 
slinging, or turning over the ingot or forging when in the furnace, 
under the press or hammer, or when being otherwise operated on.” 
The specification is certainly not a model of clearness or precision. 
But I do not think the language has the effect contended for ; and 
I have come to the conclusion that the patent is not bad by reason 
of any of the modifications of the invention claimed by it having 
been anticipated by Whitworth’s patent. Two points made on behalf 
of the appellants remain to be considered. It is said that the com- 
plete specification goes beyond the provisional in the invention 
which it discloses, and that the invention described in the com- 
plete is not substantially the same as that which is described in the 
provisional specification. It is to be observed that under section 9 
(1) of the Act of 1883 the comptroller is bound to refer both 
specifications to an examiner for the purpose of ascertaining 
whether this is the case, and if the examiner reports that it is not, 
the comptroller may refuse to accept the complete specification 
until it has been amended to his satisfaction. The comptroller 
must therefore have been satisfied in the present case that the two 
specifications did substantially describe the same invention. But 
I will assume, and I am not to be understood as at all indicating a 
contrary view, that notwithstanding this, the old objection of want 
of conformity between the provisional and the complete specifica- 
tion is still open. The provisional specification ‘‘ must describe 
the nature of the invention;”’ the complete ‘must particularly 
describe and ascertain the nature of the invention, and in what 
manner it is to be performed.” It is obvious therefore that the 
former may be much more general and less detailed in its 
terms than the latter. It is enough if the nature of the 
invention is conveyed by it to the reader. It is alleged by the 
appellants that the particular apparatus which is in controversy 
in this action is to be found described in the roy oe specifica- 
tion only, and that there is no reference to it in the provisional. 
This latter is most clumsily framed, but I think the scheme 
of turning the crane wheel, over which the endless chain passes 
by means of a ratchet, and so causing the forging to rotate, does 
sufficiently appear on the face of it. The last objection taken to 
the patent is that the complete specification does not ‘‘end with 
a distinct statement of the invention claimed,” as required by 
section 5, subsection (5) of the Act. The Act does not provide 
that if this requirement is not complied with the patent shall be 
void, and I think it is impossible to imply any such condition. 
There is no more warrant for doing so in this case than in the case 
of non-compliance with any other of the provisions of the section. 
The provision which immediately precedes that in question requires 
that a specification should ‘‘ commence with the title.” It could 
hardly be gravely contended that if the comptroller accepted a spec!- 
fication where the title did not occupy the first place the patent 
granted ought on that account to be held void. I need not detain 
your Lordships further on this point, as it was fully dealt with, 
and, to my mind, satisfactorily disposed of, by the learned J udges 
in the Court of Appeal. Agreeing, as I do, with their view of the 
law, it is not necessary to express any opinion whether the specifi- 
cation did end with a distinct statement of the invention claim 
within the meaning of the statute. I should certainly not recom: 
mend it as an example to be followed. 

Lord MACNAGHTEN and Lord Morris concurred. 


Judgment affirmed and appeal dismissed, with costs, 
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RAILWAY MATTERS. 


¥ osed to open the Halifax High Level Rail- 
a 6 ae. September 8rd. Part of it is now being used 
a ds traffic, which is a great boon to the upper part of the 


wn. : 
Tae total mileage of street railways—tramways—to 
late in the United States and Canada is given as follows by the 
i Railway Journal:—Miles of horse railway, 59024; ditto elec- 
a. 1753; ditto dummy, 556; ditto cable, 441; total mileage, 
36804 “Number of electric roads, 264; ditto cable roads, 44, 
‘Tue extension of economical railways in France has 
t been attended with the striking success which had been antici- 
e J. During the past year 543 kiloms. of economical railways 
uae laid down, of which about a half was narrow gauge, and this 
aes up the total length to 2976 kiloms, The receipts during 
1889 were 12,675, 000f., and the expenditure 11,524,000f., leaving a 
palance of only 1,151,000f. ‘ 
\ccorD1NG to the London correspondent of the Sheffield 
Tails vudent, the London and North-Western Railway Company's 
w chairm in will be a man known on both sides of the Atlantic 
enh able administrator ; for it was settled a year ago, when Sir 
hichard Moon gave earlier intimation of his desire to be relieved 
from the responsibilities of office, that his successor should be Mr. 
Ismay, of the White Star Line. 


Tur directors of the Regent's Canal City and Docks 
Railwiy Company have given notice that it is not their intention 
to proceed any further with the Bill now before the House of 
Lords for the abandonment of that railway. _The withdrawal of 
this Bill is due to the passing of a second Bill deposited by the 
company granting an extension of time for four years within which 
to complete the Regent's Canal City and Docks Railway as origin- 
ally authorised by Parliament. 


Tue arrangements for the construction of a railway 
across Siberia, to open upa country which is said to be particularly 
rich in mineral resources, are being made with all speed. _One 
peculiar feature about this Trans-Siberian Railway is that it will be 
used in connection with the numerous rivers which are already 
navigalle for the greater part of the year. Three branch lines will 
be laid down to unite these waterways, and they will have a total 
length of 2952 versts. They will connect. Tomsk with Irkoutsk, 
Mysowaia with Stratensk, and Grafskaia with V ladivostock, on the 
$ea of Japan. By this means the time occupied in carrying merchan- 
dise from Moscow to Vladivostock will be reduced to ninety days, 
and the return journey, owing to the necessity of going up the 
rivers, will be one hundred. This, however, will eventually be 
further reduced when the additional lines, already in prospect, are 
laid down, making an uninterrupted line across Siberia of 7490 
yersts, or about 5000 miles. 


Oxe would hardly think it necessary to prove that 
railway carriages cculd be more economically heated by steam than 
by electricity, but in the United States so many electrical heaters 
have been probed into publicity, that the Enginee ring News 
devotes a good article to doing this. It says: ‘‘We have then to 
convert this mechanical energy into electricity by a dynamo, trans- 
mit it by wire to the place where heat is desired, and convert it 
into heat by passing it through a resistance coil. We may set the 
combined efficiency of the dynamo and line circuit at 85 per cent. 
at most, and for the sake of argument will suppose that all the elec- 
tricity is converted into heat in the resistance coils of the radiator. 
Then 1 brake horse-power at the engine = 0°85 electrical horse-power 
atthe resistance coil = 1,683,000 foot-pounds of energy per hour=2180 
heat units, But since it required 24 1b. of coal todevelope 1 brake 
horse-power, it follows that the heat given out at the radiator per 
pound of coal burned in the boiler furnace will be 2180 + 2°5 = 872 
| ’, The ordinary steam-heating system, as shown above, 
utilises 9652)H.U. per pound of coal for heating; hence the 
efficiency of the electric system is to the efficiency of the steam- 
heating system as 872 is to 9652, or about as listoll. Then if 
the building which requires 50 tons of coal per annum when heated 
by steam is to be heated by electricity, 550 tons will be required. 
With the utmost fuel economy which the steam engine has ever 
developed, this would only be reduced to some 300 tons against 
50 tons for steam heating. Even if the plant were economical, 
railway managers would be slow to perch a 200-horse power engine 
and dynamo on the top of their locomotives.” 


On the 22nd June there was inaugurated in Bremen an 
electric tramway one mile in length. The line, which is the first 
to be carried out in Europe on the Thomson-Houston system, 
commences at the Town Hall in the centre of the town, and termi- 
nates just within the entrance to the town park, where an indus- 
trial exhibition is at present being held. The generating station is 
situated near the park, and contains a Pétry-Déreux boiler, a 
Kirchen engine of 150 indicated horse-power, and a dynamo of 84 
electrical horsespower, having a pressure at the terminals of 500 
volts. A second dynamo pw | an Armington-Sims engine are also 
installed, the current from this dynamo being mainly used for 
lighting purposes. The conductors are carried on insulators 
fastened to short pieces of steel cable attached to iron masts 20ft. 
high. They are formed of copper wires 825mm. thick. There are 
now in regular service from five to six cars, each of which has two 
motors fixed in a special frame under the car body. On the top of 
the car is an inclined supporting bar arranged at an angle of 40 deg. 
This bar carries a grooved contact roller, which is connected with 
the motors by a short piece of insulated cable. The contact roller 
presses against the lower side of the conductor, and round curves 
suitable leading pieces are arranged so as to keep the rollers on 
the proper pS sere The cars are fitted with brakes, track 
clearers, and safety appliances. At the depdt where the cars are 
housed there are several pits, which render the motor and gearing 
readily accessible for inspection, repairs, and oiling. The tramway 
is, with the exception of one narrow street, double throughout. 


Ar the half-yearly meeting of the Great Southern and 
Western Railway (Ireland), held in Dublin on August 16th, a 
dividend at the rate of 4} per cent. was declared on the ordinary 
stock. The traffic receipts showed an increase of £1504 on the 
corresponding half year, the corresponding half year having shown 
an increase of £21,000 on the previous half year. The chairman 
referred to communications his board had with regard to two pro- 
posed new branches in the Couuty Kerry from the Government, 
and also from the promoters, These lines running through con- 
gested districts were scheduled in the Light Railways Bill passed 
through the House of Commons a week ago, and the board would 
be prepared to construct the lines on receiving a free grant, 
in the same way as it was proposed to subsidise the Galway 
and Mayo branches through the Midland Railway. <A work- 
ing agreement was approved of with the Fermoy and Mitchels- 
town Railway in the County Cork, a new line, in length about 
eight miles, Communications had been received from the pro- 
moters of the Kingsbridge and Kingstown line, in which they 
declared their intention to construct the line, and asked the Great 
Southern to reduce their proposed subsidy from £100,000 to 
£50,000. The importance of this line is very considerable. At 
present, American mails shipped ex Transatlantic steamers at 
Queenstown are transferred into the cross-Channel steamers at 
Kingstown, but there being no direct communication between the 
Great Southern terminus and the Kingstown Railway terminus in 

ublin, the mails have to be carried across Dublin in vans, 
Siaent at least half-an-hour’s delay, This will be avoided 
by the new line connecting the two termini. The Great Southern 

Irectors are evidently alive to the dangers they run from the 

proposed Cork, Rossclare, and Milford route for the mails, but 
they expect to be able to hold their own. The wages of the 
employés were increased to the extent of £12,000 per annum 
during the past half-year. 





NOTES AND MEMORANDA. 


Tue mean rainfall during July in the Thames and Lea 
watersheds was 3°73in. of which 1-92in., or nearly 2in., fell on the 
17th and 18th. 


In London 2527 births and 1751 deaths were registered 
last week. Allowance made for increase of population, the 
births were 286 below and the deaths 128 above the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate per 1000 from all causes, which had been 
19°8 and 18°8 in the previous two weeks, rose last week to 
20°6. 


ConcERNING the influence of sea water on Portland 
cement, M. E. Candlot says:—‘‘ The nature and quantity of the 
water used are of influence on the setting of cement. Sea water, 
by forming calcium chloride and sulphate by double decomposition 
of the magnesium salts it contains with the lime compounds 
present in the cement, retards the setting. Neat cement gauged 
with sea water is at first stronger than when fresh water is used, 
but retrogrades after some months. Cement, when made up into 
mortar by admixture with sand, shows no such tendency; the use 
of sea-water may delay its reaching its full strength, but this is 
attained after the lapse of a year. This fact applies particularly 
to finely ground samples.” 


In their report on the London water during July, Mr. 
Crookes, F.R.S., Dr. W. Odling and Dr. Meymott Tidy, say: 
‘*Thus, in the case of the five companies who derive their supply 
from the Thames, while the mean ratio of brown to blue tint of 
the water during the first three weeks of the month was as 13: 20, 
during the last ten days of the month it was as 22:20. But as 
regards organic carbon, the mean proportions for the first three 
weeks of the month being ‘143 part in 100,000 parts of the water, 
with a maximum of ‘161 part in any single sample examined, the 
mean proportion for the last week of the month was but ‘165 part 
in 100,000 parts of the water, with a maximum of °185 part in any 
single sample examined. Altogether, the mean proportion of 
organic carbon for the entire month of July was but ‘152 part, as 
against a mean of ‘150 part for the month of June.” 


AT a recent meeting of the Paris Academy of Sciences, 
a paper was read on “‘ Electrical Resistances of Gases in a Magnetic 
Field,” by M. A. Witz. The author has, Nature says, previously 
communicated his researches on the action of magnetic fields on 
Geissler tubes—May 12th, 1890—and has studied the effects pro- 
duced by variations in the intensity of the magnetic field and the 
position of the tube with respect to the lines of force; he has now 
determined the influence exercised by changes in thepressure of the 
gas in the tube. The experiments have led to the conclusion that 
the action of magnets upon Geissler tubes is due to a variation in 
the capacity of the tubes, so that they constitute true condensers, 
and their illumination is the result of an oscillatory discharge of 
the same order as that of a Leyden jar, of which the period T is a 
function of the capacity C of the jar, and of the coefficient L of self- 
induction of the conductor of small resistance, and T= 9 VC L. 
A variation of the capacity C would thus modify the vibratory 
state of the gas, and would be the cause of the differences observed 
in the luminous phenomena in intense magnetic fields, 


In red glass coloured with copper, Messrs. C. Guignet 
and L. Magne say, in the Monitor Céramique, the colour is due to 
the presence of cuprous oxide, in opposition to the views of Ebell, 
who ascribes it to finely divided metallic copper. They found 
their contention on the fact that basic cupric chloride heated 
between two glass plates gives a red colour, holding that the 
soda in the glass reacts with the basic cupric chloride, giving 
cuprous oxide and sodium chloride. Even admitting that cuprous 
oxide may at a high temperature decompose, and the metallic 
copper dissolve in the glass with the formation of a red colour, yet 
this experiment must deal with a distinct phenomenon, inasmuch 
as it is completed at the softening point of the glass, provided air 
be excluded. The Journal of the Society of Chemical Industry 
says :—‘‘ By fusing together 100 parts of sodium carbonate, 50 of 
calcium carbonate, 260 of sand, and 10 of cupric oxide, a green-blue 
glass is obtained; the same mixture with 15 parts of forge scale 
substituted for the cupric oxide gives a yellow glass; if, now, these 
be fused together, they react upon each other, and yield a dark 
green glass streaked with purple-red veins.” 


A NEW mode of treating hemp, jute, and other fibres 
for making materials for the manufacture of tiles, slabs, cisterns, 
boats, and other articles or structures has been described in a patent 
specification by B. A. Weatherdon. The fibres are cut and boiled 
four to six hours in a strong solution of lime by steam at a pressure 
of from 201Ib. to 40 lb. to the square inch. After being thoroughly 
washed, the material is passed to a pulping machine, where it is 
treated with alum about 7 lb. to 14]b. to the ewt., and in some cases 
with animal size, and in others with vegetable or other oils. From 
the pulping machine it is run into receiving or storing tanks, fitted 
with machinery for keeping the pulp in agitation, and whilsttherein 
it can be dyed if required. Now the pulp fibre ispumped into vats, 
and from thenceinto wire moulds, to be formed into slabs, blocks, &c., 
the liquor being extracted by suitable pressure. The slabs, blocks, 
&c., are brought into the drying-room, and when dry passed 
through solid steel rollers four to twelve times, steeped in a warm 
solution of alum, and again subjected to hydraulic pressure. Then 
they are brought into a bath of vegetable or other oil for four to 
six hours, and again pressed and steam-rolled as many times as 
necessary. To finish the process they are dried in hot air, and in 
some cases passed through the rollers once more. 


GEISSLER’s method for determining free acids in oils, 
consisting in dissolving the oil in ether-alcohol and titrating it with 
decinormal alcoholic—50 per cent.—alkali, is accurate, and can be 
used in all cases, save where the oil is so dark coloured as to hide 
the change of the indicator—phenolphthalein—used. By employing 
a cylinder about 4 cm. in diameter instead of a flask, this difficulty 
is much lessened. The process is especially suited for clear mineral 
oils. Burstyn’s plan of shaking the oil with an equal volume of 
alcohol, drawing off and titrating an aliquot portion, is fallacious, 
as the whole of the free fat acid is only extracted by repeated treat- 
ment with alcohol, and thus the results are low when compared 
with those given by Geissler’s method ; ¢.g., a refined rape oil con- 
taining 0°730 per cent. of acid, calculated as SO, gave only 0°374 
per cent. when thus treated. Merz shakes the oil with alcohol in a 
stoppered flask and titrates the mixture with repeated agitation. 
This gives accurate results, and is well adapted for oils containing 
a considerable quantity of free fat acid, as if treated by Geissler’s 
method they require an inconveniently large amount of alcohol to 
prevent the oil being precipitated from its ethereal solution by the 
standard caustic alkaliin weak alcohol. Burstyn’s physical method, 
which consists in shaking the oil with alcohol of known specific 
gravity and deducing the quantity of fat acid it extracts by the 
increase in density it suffers, is quite untrustworthy; e.g., an oil 
containing 0°091 per cent. of acid, calculated as S 03, gave 0°280 per 
cent. Many causes conduce to this result; among them may be 
mentioned the different specific gravities of the acids extracted, 
the error caused by the presence of a mineral acid, such as sulphuric 
acid, and the varying quantity of neutral oil dissolved. The Oil and 
Colourman’s Journal says the following method is adapted for opaque 
mineral oils; 25 c.c. of the oil is shaken with 50 c.c. of absolute 
alcohol in a stoppered cylinder about 2 cm. in diameter, and the 
mixture allow to settle; 25¢.c. of the alcohol is then drawn off, 
10 c.c, of ether added if turbid, and titrated with decinormal caustic 
soda. If more than 2 c,c. be used, the rest of the alcohol is poured 
off, another 50 c.c. added, and the process repeated. The free 
acid has been calculated as 5 0° throughout for the sake of 





uniformity. 


MISCELLANEA. 


THE business of Messrs. Simon and Luhrig, Manches- 
ter, will in future be carried on by the Luhrig Coal and Ore 
Dressing Appliances Company, Victoria-street, London. 


THE Ganges floods have recently reached a higher level 
than any on record. There has been large loss of life and property. 


The waters have washed away over 1300ft. of the Rohilkund Rail- 
way track. 


A DESPATCH from Greytown announces that the Nicar- 
agua Canal Construction Company has purchased the Slavin plant 
used on the Panama Canal, including dredgers, lighters, tug-boats, 
machinery, and tools. The plant is now on the way to Greytown. 


Tue Douglas Commissioners are apparently not very 
well satisfied with the drainage of that town, and have instructed 
Mr. E. Pritchard, M. Inst. C.E., to report upon the existing 
sewerage system of the place, and to advise upon the extensions of 
the system necessary to meet the requirements of the adjoining 
district along the bay. 


THE use of refrigerators on board ship has greatly in- 
creased the loss of water from the main boilers, and the necessity 
for make up feed apparatus has correspondingly grown. In the 
Duke of Westminster, of the “Ducal” line, a ‘compactum” 
evaporator was fitted with such advantage that all the “‘ Ducal” 
line steamers have been fitted with them, with, Mr. N. S. Hawks, 
the superintendent engineer, writes, the same good results. 


A NUMBER of engineers visited yesterday—Thursday— 
the works of Messrs, Easton and Anderson, by invitation, to see 
a set of pumping engines constructed by the firm for Brisbane 
Waterworks. Three independent compound vertical tandem 
engines stand side by side. They will indicate about 300-horse 
power, at twenty revolutions per minute, with steam of 100]b. 
pressure. Owing to the frightful cost of building in Brisbane, 
the space available has been reduced toa minimum. The design 
of the engines is peculiar. On a future occasion we shall have 
more to say concerning them. In design and workmanship they 
will maintain the high reputation of the firm. 


Notes from Nicaragua, relating to the Nicaraguan 
Canal, sent to the U.S. Hugineering News by a correspondent, 
under date July 13th, state that ‘‘there had been six ocean 
steamers at Greytown to discharge cargo in the previous week. 
Mr. C. P. Treat, contractor for the rai'way across the flats to the 
great divide cut, is pushing his work, and the facilities for dis- 
charging are to be improved. There is plenty of rain and water 
in the San Juan River, but the boats and service are far from 
being what they should be. Mr. Treat has returned to this 
country, his work being far advanced, so that a few weeks will see 
it completed. About three miles of track has now been laid, which 
includes all the expensive and troublesome part of the work. The 
remaining seven miles for which Mr. Treat has the contract will be 
rapidly finished, certainly by November Ist, about 500 men being 
at work on it, and the total cost of this ten miles is not likely to 
exceed 20,000 dols. per mile, including track. About seven miles 
more will then be required to carry the track over the great divide 
cut, which is all comparatively easy work, being above the coast 
swamps.” 


We have received from Mr. Oscar Meyer, the New 
South Wales Commissioner at the International Mining Exhibition, 
London, a copy of a special edition of ‘‘The Year Book of - 
Australia,” prepared from that portion devoted to New South 
Wales, and containing a large amount of useful information con- 
cerning the Colony, which is rapidly progressing in industrial and 
social prosperity. It contains an historical account of New South 
Wales, brought down to the latest date; an interesting description 
of the geographical and other features of the colony; a readable 
and instructive paper on the growth of its trade; another, no less 
interesting, on its mineral resources; and a copious account of its 
public buildings, &c. In addition there is a mass of matter 
relative to the various Government departments, a gazetteer, and 
other essential features of a Year Book, including some account of 
the railways of the Colony, the traffic of which is rapidly increasing 
under the management of Mr. Eddy, formerly of the London and 
North-Western Railway, and his assistant commissioners. Pages 
are devoted to information for tourists, showing the Colony to 
abound in picturesque features, the scenery of the Blue Mountains 
being among the grandest known, while the National Park—one 
of the largest in the world—near Sydney, consists principally of 
virgin forest, 


A CORRESPONDENT writes to the American Engineering 
News :—‘‘I wish to have your opinion as to the propriety of my 
calling and signing myself ‘Civil Engineer.’ I have seen some 
strictures in Hngineering News against the practice of persons 
giving themselves this title.” He then gives his qualifications, 
which are good, and the News says:—‘‘Our correspondent has 
quite misunderstood us. We have never objected to men of his 
experience and knowledge calling and signing themselves ‘ Civil 
Engineer,’ whether they be graduates or not. He is a civil 
engineer beyond all dispute, and has a perfect right to call himself 
such at all times, although he is not as yet a very experienced 
engineer, and will doubtless be a much better one ten years from 
now. What we have objected, and do object, to is that colleges and 
technical schools should confer the degree of C.E. upon young 
graduates who have as yet had no practical experience whatever. 
The only proper degree to be thus conferred, it seems to us, is that 
of ‘ Bachelor of Science,’ used by the Massachusetts Institute of 
Technology, or some equivalent implying, as that does, merely 
that the graduate has pursued a course of scientific study at the 
institution. The best engineers are sparing of the use of this title, 
even when they have a parchment right to use it. The colleges 
have degraded it, so that it means nothing. They, therefore, when 
they use any kind of designation, usually either sign themselves 
‘Civil Engineer’ in full, or add ‘M. Am. Soc. C.E.’ (Member 
American Society of Civil Engineers) to their names, when they 
wish to and have a right to. We advise our correspondent to 
follow this practice.” 


A casE of some interest, as showing the responsibilities 
of railway companies for damage to machinery consigned at owner's 
risk, came recently before the Halifax County-court. Mr. Andrew 
Haworth, machine and toolmaker, Sowerby Bridge, sued the 
Midland Railway Company, to recover the sum of 18s., being the 
amount of damage done to a machine while in transit to Lincoln. 
The machine, it was admitted, had been carried by the company at 
the owner's risk, and the only question, therefore, was whether the 
damage had been caused through any action on the part of the 
company’s servants. Mr. Booth, for the plaintiff, submitted that 
there must have been gross negligence, otherwise a heavy machine 
could not possibly have been broken, as in this instance, in two 
places. Mr. Whitelock for the company replied, and contended 
that, before plaintiff could succeed, he must show, not only that 
there had been negligence, however gross, but that there had been 
wilful misconduct. He further submitted that, according to a 
judgment of the High Court, there must, in addition, be affirma- 
tive evidence produced as to how the damage was done. Mr. 
Booth pointed out that, to obtain this, it would be necessary to 
accompany the goods. His honour, Judge Cadman, after consider- 
ing different cases quoted, held that, having taken advantage of 
the railway company’s reduced list and sent the machine at owner's 
risk, plaintiff must show, not only absence of due care, but wilful 
misconduct. This he had not done. Judgment, therefore, must 
be given for the defendant company, with costs. It was mentioned 


in the course of the hearing that the ordinary scale for the con- 





veyance of the machine was 26s, 8d., and the scale at owner's risk 
22s. 6d. 





150 


THE ENGINEER. 





Ava. 22, 1890, 








INLAND NAVIGATION IN THE UNITED KING- 
DOM: TRAFFIC, CAPACITY, FINANCE, AND 
IMPROVEMENT.! 


(Continued from page 130.) 


The Law.—Several beneficial alterations were wrought by the 
passing of the Railway and Canal Traffic Act, 1888, which carried 
into effect some of the recommendations of the Parliamentary 
committees which have inquired into the condition of our canals. 
In the first place, the ongoers of the Railway Commissioners have 
been extended, to enable them, upon application, to order through 
rates, and decide if any proposed through rate is just and reason- 
able, at the instance of any person interested in through traffic. 
Formerly they could only make orders in respect of applications 
by railway and canal companies. The method in which any such 
application must be co and certain necessary preliminaries, 
are prescribed in detail in section 25 of the Act, which otherwise 
elaborates provisions in previous Acts respecting through rates, 
and the affording of reasonable facilities for through traffic. There 
is a proviso to the effect that prior to making any application to 
the Commissioners, the person or company requiring the through 
rate must complain to the Board of Trade under section 31 of the 
Act, which is known as the “conciliation clause.” Under this 
section any person who considers that arailway or canal company 
are charging him unreasonable rates of charge, or treating him 
unfairly, may complain to the Board of Trade. The Board may 
thereupon call upon the company for an explanation, and en- 
deavour to settle the difference amicably, but have no power to 
enforce their views, although they are to report annually to 
Parliament upon the complaints submitted to them under the 
section. The first report under section 31 was recently issued, and 
only three of the complaints reported upon related to canals—two 
from Scotland and one from Ireland. Power is conferred upon the 
Commissioners to order upon application the re-adjustment of any 
rates or tolls charged upon a railway-controlled canal, which would 
have the effect of diverting tratlic from the canal to the railway, 
so that such charges shall be reasonable as compared with the rail- 
way. Failing compliance with their order, the Commissioners may 
themselves adjust the rates and charges. Section 39 of the Act 
requires, under penalties, all navigation owners to make annual 
returns to the Board of Trade and the Registrar of Joint Stock 
Companies—to the former as to the capital, revenue, traffic, and 
capacity, &c., of their navigations, and to the latter more limited 
particulars. The first returns to the Board of Trade under this 
section are discussed in this paper. Notice is also required to be 
given, under penalties, to the Board when any canal is intended to 
be stopped for more than two days. By section 40 it is enacted 
that all canal owners must forward to the Board copies of their 
bye-laws and regulations, which are to be of no effect, except as 
regards any penalties incurred under them, until they have been 
submitted and approved by the Board. The bye-laws, submitted 
for the first time under the Act, are now under the consideration 
of the Board. 

Section 41 authorises the Board to inspect any cana], the works 
of which are reported to be in a condition dangerous to the public, 
or such as to impede traffic ; and section 42, in very precise terms, 
absolutely forbids the acquisition, either directly or indirectly, by 
any railway company of any interest in canals without express 
statutory authority. The penalty for contravention of this section 
is forfeiture to the Crown of the interest acquired, and the 
liability of the officers or directors of the company responsible for 
the transaction to repay to their company the sums which they 
have misapplied. It is useless looking backward, but upon read- 
ing this stringent section it is impossible to refrain from reflecting 
that had some similar provision been in force prior to 1845 or 1846, 
the position of canals to-day might have been very different. 
Canal companies may make contracts and arrangements with each 
other under section 43 for through traffic over and the use of any 
wharves, &c., upon their respective navigations, and for fixing, 
apportioning, and collecting through tolls and rates, and generally 
providing any conveniences; and such through tolls and rates 
may be less per mile than the tolls for similar local traffic—that is, 
traffic other than through traffic. Clause 44 is an important one, 
and it anticipates a more brilliant future for canals, inasmuch as it 
authorises, subject to the approval of the Board of Trade, the esta- 
blishment of a canal clearing system. Section 45 provides for the 
abandonment of unnecessary or derelict canals upon application to 
the Board of Trade. In the case of a derelict canal, the warrant 
of abandonment may be granted on the condition that the canal is 
transferred to some person or local authority, and the Board may 
embody in a Provisional Order a scheme for its management. 

The most important change in the law respecting canals is the 
provision—section 24—in the new Act requiring every canal com- 
pany to submit revised classifications and schedules of rates and 
tolls tc the Board of Trade. Six months from the passing of the 
Act was the time prescribed within which the new schedules 
were to be deposited; but as the railway companies were also 
amenable to this schedule, and were taken first, the time was 
extended until] August 10th in this year. In consequence of 
the revision of railway rates and charges being still uncom- 
pleted, and of the enormous amount of attention which the 
railway rates revision absorbs, a further postponement is not 
improbable. The Board of Trade have issued rules fully detail- 
ing the manner in which the revised schedules must be sub- 
mitted, advertised, and sold, and allowing eight weeks from the 
time of the deposit of the schedules for the lodging with them of 
any objections, and the form and manner in which the objections 
should be framed, signed, and sent to the Board of Trade and 
the canal companies is fully prescribed. The method of procedure 
is precisely the same as that already adopted with respect to the 
railway companies, and it is to be hoped that the experience 
obtained by the Board at the Railway Rates Inquiry will tend to 
shorten the process as regards canals. 

The impending revision cannot fail to throw great light upon the 
peculiarities of our system of inland navigation; it is impossible to 
doubt that many radical reforms will be effected, and it is to be 
sincerely hoped that the excellent opportunity for thorough 
inquiry which it will afford will not be lost. Indeed, it is not too 
much to say that the revision itself will be the second great ste 
the authorisation of the Manchester Ship Canal may be regarded 
as the first—towards the rejuvenation of water transport in this 
country, and the efforts of Sheffield to obtain a waterway, free 
from railway control, to the sea, and the projected Birmingham 
and Mersey Navigation, are indications of a better state of affairs 
in the near future. 


Part II, 
VARIOUS SUGGESTIONS FOR IMPROVEMENT. 


Before proceeding to discuss the best method of improving 
our inland waterways, it is necessary to consider whether im- 
provement would prove remunerative. There can be little doubt 
that it would, and abundant and reliable testimony to this effect is 
forthcoming in the evidence offered before no less than three 
Select Committees—Railway Companies’ Amalgamation, 1872; 
Railway Rates and Fares, 1881-2 ; Canals, 1883. 

In the first place, it has been shown that, although the rate of 
dividend paid is very moderate, canals, in their present condition, 
and with a per-fervid railway competition, on the whole do make 
some return to their proprietors. There is, therefore, every reason 
for expecting that improvements which would facilitate and aug- 
ment traffic would result in increased returns on capital, more 
especially when the advance which has been made in engineering 
and the economy of modern mechanical appliances are taken into 
consideration. It has been proved to demonstration that the cost 

1 Paper read at the Fourth International Congress on Inland Navi- 
— Manchester, 1890, by Mr. Edwin Clements, Secretary to the 

way and Canal Traders’ Association. 





of the construction and maintenance of canals as compared with 
railways—and the future prosperity of canals depends upon their 
effectual maintenance of competition with railways, so far, at least, 
as heavy traffic is concerned—is exceedingly low. The cost of 
haulage is equally moderate, and, it has been stated by Mr. 
Bartholomew, does not exceed ;4d. per ton per mile on the Aire 
and Calder Navigation, and instances are by no means wanting to 
show that even when in direct competition with railways, a fair 
rate of dividend has been earned. Witness the evidence of Mr. 
E. J. Lloyd and Mr. Leader Williams before the Select Committee 
on Railway Amalgamation which sat in 1872, and Mr. Burchell’s 
evidence before the Committee of 1883. It is particularly reassur- 
ing to refer to the remarkable calculations given in evidence by 
Mr. F. R. Conder, C.E., before the Select Committee of 1883— 
Mr. Thomas Salt’s Committee on Canals—the chief points in which 
may be summarised as follows :— 

——- + dl mile in England \ Canals, £3350; railways, £46,000 

Cost of maintenance of works for\ Less than one-fourth that on 

equal volumes of traffic .. .. railways. 
Cost of conveyance of heavy mate- ) Less than one-third of their con- 
rials “Si Aare ae. veyance by railway. 

Economy of transport bycanal .. 64°7 on working expenditure. 
The conclusion as to the cost of maintenance of canals being very 
low was fully endorsed by Mr. Abernethy. Sir Arthur Cotton, 
indeed, was of opinion that goods carried by railway could be con- 
veyed by water at one-tenth the cost, and that the cost of water 
transport could be reduced to 4d. per ton per mile, the cost of 
transit on the Forth Canal being actually 4d. per ton per mile. 
Against this may be set the lowest ascertained cost of the carriage 
of the lowest class traffic by railway, ‘36d. for short, and ‘25d. for 
long distances per ton per mile, not including the provision of 
wagons, given by Mr. Findlay before the Committee of 1881-2. 

It would be exceedingly impolitic, however, to ignore what has 
been adduced by railway representatives on this question of com- 
petition. Taking coal as one of the chief items upon which canals 
would rely for their traffic, Sir James Allport, before the Com- 
mittee of 1883, submitted some figures which indicated, primd 


Jacie, the total inability of canals to compete with railways. It 


was shown that while during thirty years—from 1852 to 1882—of 
railway existence the tonnage of coal brought from the various 
collieries to London by canal had decreased from 33,000 to 7900 
tons, the tonnage carried by rail had increased from 377,908 to 
6,546,000 tons. The primary inference is that the canals cannot 
hold their own, but a somewhat different complexion is put upon 
the case when the circumstances are cunbhend. First, the figures 
referred to the Metropolis only. London is not a manufacturing 
district, and its population of 5,000,000 require frequent deliveries 
in small quantities. To this end the large number of coal mer- 
chants and agents who have found it convenient to establish their 
businesses at the railway stations depdts, in the absence of anything 
like enterprise on the part of the canal proprietors of course, con- 
tribute. e same lack of enterprise will account for the erection 
of works adjacent to railways instead of to canals. Sir J. Allport 
stated that this was invariably the case of recent years, although 
he omitted to mention the removal of works from the railways to 
the seaboard which has also taken place. But even Sir James 
Allport, than whom no more thorough advocate of railways could 
be found, admitted that canals have a certain amount of works 
and population to supply, which they can do better than railways. 
Assuming for the moment that the railways have beaten the canals 
in competing for the coal traffic to London, what is the result to 
themselves? According to Mr. Conder it is a decided loss to the 
shareholders, and other competent witnesses have expressed the 
opinion that the railways would benefit if they were freed from 
some portion of their heavy goods, mineral, and agricultural traffic. 
Without entering into all the details of Mr. Conder’s calculations, 
it will be sufficient to quote the following particulars :—From the 
statement of the railway charges on coal to London, submitted to 
the Select Committee of 1881-82, it may be calculated that an 
allowance of ls. 10d. per ton is made by all the companies carrying 
coal to London for terminal expenses, ‘‘ but the average receipt 
for every ton of mineral carried on the railways of the United 
Kingdom in 1880 was under ls. 10d. per ton.” The only canal 
witness examined in 1883 who seemed to doubt the ability of canals 
to compete with railways was Mr. Taunton, C.E., but even he 
expressed the opinion that in valley lines, and under favourable 
circumstances, competition could be maintained. On the other 
hand, Mr. Morton, member of a large firm of canal carriers, stated 
that his firm fairly held their own in competition with railways 
with respect to heavy goods. Looking abroad—although too much 
reliance must not be placed upon comparison with foreign canals— 
the ability of water transport to compete successfully with railway 
carriage is distinct. The waterways of France, Belgium, and 
Germany, all maintain efficient competition, and great importance is 
attached by the Governments of these countries to the maintenance 
of this competition, and the independence of the navigations, and 
in the case of the improved waterway to Frankfort-on-the-Maine it 
has been shown that the traffic on the railway, instead of decreasing, 
has considerably increased since navigation was developed. With 
respect to America, there was a noteworthy conflict of evidence 
before the Committee of 1883. Sir James Allport stated that 
since 1835 the canal traffic was greatly reduced, nearly everything 
going by railway, while Mr. Conder stated that in spite of the 
enormous extension of railways, and the low rates of freight, the 
traffic had increased from 1,171,000 tons in 1837 to 6,457,000 tons 
in 1880. Mr. Conder’s evidence must be accepted, as he quoted 
reliable statistics, 

Upon the assumption, then, that the improvement of the canals 
will be remunerative, the next question is what is the best form for 
a complete and efficient system of administration! Various forms 
suggest themselves: private management, as at present, amalga- 
mation, public trusts, and State acquisition. All these have 
received their due meed of attention, but whatever method may 
be ultimately adopted, it is agreed upon all hands that at least the 
important links of navigation now under the control of the railway 
companies must be released before a compiete system can be 
established. Their administration ef the navigations has been 
weighed, and so far as the public interest is concerned, found 
wanting. The evidence on this head is well summed up in the 
conclusion of the Select Committee of 1872, that ‘‘it is difficult to 
make a company maintain an effectual competition with itself,” 
while Sir Thomas Farrer, whose experience at the Board of Trade 
entitles his opinions to great respect, and who cannot be accused 
of any undue leaning towards traders, styled the ownership of 
canal “links” by railways the ‘‘ worst possible state of things,” 
and had reason to believe that the companies owning such links 
depreciated and depressed them. This view is endorsed by another 
recommendation of the Committee of 1872 to the effect that it is 
often to the interest of railway companies owning such links to 
depreciate them, and it will not be out of place, as an indication 
of what might be, to point out that at the end of the first six years 
after the Leeds and Liverpool Canal regained its independence of 
railway control, its traffic increased from 1,779,208 tons in 1874 to 
2,215,686 tons in 1880. The method by which the emancipation 
should be effected must depend upon the mode of general adminis- 
tration which is adopted. If it be any other than State acquisition, 
the only effectual way is the short way; half measures will be useless, 
and the railway companies should be compelled to sell their naviga- 
tions, if required, to the owners of any adjoining canals, or any other 
persons Lond, fide interested in the development of inland navigation 
at their actual value. This value, as the railway companies say 
they are unable to state the amount of their canal capital, could 
be either assessed by arbitration or arbitrarily based on the work- 
ing and revenue of a term of years, Such a measure would be 
unquestionably drastic, but the remedy must be equal to the 
disease. This railway ownership of ‘‘ links” is the ulcer spot of 


our navigations ; and if compulsory sale should inflict some loss 
upon the railways—and it is by no means certain that it would— 
it might be fairly urged that they were only paying a justifiable 





—<— 
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penalty for the manner in which they have so effectually strangleg 
our inland navigations. 

Much is to be said, if any equitable method of releasing railwa: 
owned canals can be devised, in favour of leaving the development 
of inland water carriage, in the future as originally, to private 
enterprise. The habits and instincts of our countrymen dispose 
them to prefer this method to any other, and there can be yo 
question that private enterprise would be much facilitated by the 
exercise of the provisions respecting canals contained in the ‘Raij. 
way and Canal Traffic Act, 1888, and which have been previous! 
explained. But even these provisions, excellent as many of én 
are, do not entirely meet the case. The fact of there being no 
obligation upon the proprietors of canals to maintain their nayj. 
gations is a serious drawback; thus, part of a through route 
might be neglected, and become unfit for navigation, with the 
result that an important traffic would be paralysed, or find jts 
way to the railway, and it is unfortunate that Sir Frederick Peg)’ 
opinion that the Railway Commissioners should be invested with the 
same powers respecting the maintenance of independent canals 
as they possess with reference to railway-owned canals was jot 
acted upon by Parliament. The railway companies haye, it js 
true, disregarded in many instances the enactment requiring the 
efficient maintenance of their navigations; but that is, perhaps, 
owing partially to the supineness of the traders in availing them. 
selves of their legal remedy. There are other considerations: our 
present railway system is a monumental instance of what may be 
accomplished by private effort ; but it has been the work of many 
years, and it may be questioned whether it has not degenerated 
into something very like a monopoly. Under ordinary circum. 
stances it would be wise to leave the development of canals to 
individuals or trading companies; but the circumstances are 
altogether abnormal. A once flourishing industry, which has lain 
dormant for fifty years, is proposed to be revived ; but, during the 
interval, a terribly powerful competitor has obtained a firm grip 
of trade, and the conditions of water locomotion have altovether 
changed. Meantime, while the volume of our trade has increased 

rofits have decreased, competition with other countries has 
ond infinitely keener, and cheap transport is now a vital neces. 
sity. This necessity is really a question of public policy, and, in 
seeking relief for trade, it may be well to abjure the old methods, 
and adopt others more speedy and more adapted to present 


requirements, 
(To be continued.) 








DYNAMICAL NOMENCLATURE. 





We are asked to publish the following communica. 
tion :-— 


To the Secretary of the Committee of the British Association on the 
Nomenclature of Dynamical Units. 

With regard to Professor Lodge’s suggestions and recommenda- 
tions, I wish to offer the following remarks :— 

I fully agree with proposal I., as I cannot but consider it an 
abuse to specify a length by a term which is in general use to 
express an angular measure. I also agree with II., having, indeed, 
used this convention throughout my ‘‘ Thermo-dynamics,” though, 
now that we have the word megalbarad, the change does not seem 
so specially needed. As for III., a name for the unit of density 
would be convenient. 

With regard to IV., V., VIII., and XII., I think that the names 
joule and watt must now be looked upon as definitely assigned, not 
because they have been adopted by the Electrical Standards Com- 
mittee, but because they have been adopted by an International 
Congress. At the same time, I regret their adoption, since units 
are thus named whose relation to the fundamental units is not 
indicated by their names. Their simple connection with the now 
well-established practical electrical units is, of course, their 
apology. 

With VI. and VII. I fully agree, and I think that Professor 
Clerk Maxwell may be looked upon as supporting this change, 
since he specially commended my having always specified heat- 
quantities in ergs or megalergs in my ‘‘ Thermo-dynamics.” 

With regard to IX. and X., I should deprecate any alterations in 
the meanings assigned to the words dyxe and erg. P hese are now 
quite well-established ; and not in England only, but the whole 
world over. Of course if it is judged that the word joule cannot 
now be interfered with, a change in the meaning of erg is needless, 
and there will thus be another reason for the retention of the 
present dyxe. In this case analogy would seem to point toa 
personal name for a unit of 10 million dynes, and for this I should 
myself incline to the name gauss, which is even more appropriate 
for a force unit than for a magnetic unit. This, I should hope, 
might satisfy engineers, since then the M.K.S. unit of force would 
be the centigauss (= 3°6 oz. wt.) and we should have the mega- 
dyne or decigauss = 2} lb. wt., the gauss = 224 lb. wt., and the 
hectogauss = 1 ton wt. At present the gauss has only tentatively 
been used as a magnetic unit. 

With regard to XI., I think that if dyne and ery are retained 
unaltered, so too should bole, and that we must make the best of 
megabole (=724 lb. ft. persec.). If, however, a special name for 
10 million boles is desired, and the present jou/e and vutt are 
retained, I think that the name should be a personal one; so that, 
for all mechanical units, a personal name should signify 10 million 
C.G.S. units. 

Proposals XIII., XIV., XV. I think outside the range of the com- 
mittee; but with regard to XVI., I should like names for unit 
moment of inertia and unit torque or their practical multiples by 
ten millions. The M.K.S. unit of moment of inertia, for which 
Prof. Hicks has suggested the name poinsot, is ten million C.G.5. 
units, so that this name seems excellent if only on the ground of 
uniformity. An incidental advantage from naming unit torque 
would be the gain of a definition of the word torque, which both 
Prof. Everett and Prof. MacGregor take synonymous with cov, 


whereas I have myself always understood it to connote moment of 
couple. 
ith Prof. Everett’s suggestion, that the committee should 


authoritatively distinguish between the intensity and amount of 
physical magnitudes, I cannot agree. I can perceive no gain what- 
ever from attributing a highly specialised sense to the word 
intensity. If the amount of a pressure or the amount of a stress 1s & 
force, why not call it simply a force? and why not therefore use the 
simple word stress, without addition of antensity, &c., always to 
specify the rate of distribution of force over area, and this only? We 
shall otherwise have to define in the case of each separate physical 
magnitude what is to be understood as its intensity: whether the 
intensity of work, for instance, is to be measured in ergs per cm., 
ergs per gm., ergs per sec., ergs per dyne, ergs per unit gravita- 
tion-potential, or ergs per seventh-watt, z.c., whether it is to be 
looked upon as of the character of a force, a potential, a power, 4 
length, a mass, or a time. 

I am glad to have velo and celo, but should prefer vel and cel; 
indeed, if the former are adopted, I expect that time will reduce 
them to the latter, even as ohmad is now ohm and dynamy now 
dyne. Ropert E, BAyNEs. 

August 19th. 








Tue Town Council of Oxford propose to make grants, 
under the powers conferred upon them by the Technical Instruc- 
tion Act, 189, to the School of Science and Art in Oxford for the 
promotion of technicalinstruction. At that institution instruction 
is given in the following subjects, which are not included in the 
branches of science and art with respect to which grants are at 
present made by the Department of Science and Art, but for 
which sanction has been given, viz.:—(1) Wood carving with 
lessons in design ; (2) drawing to scale as applied to practical work ; 
(3) manual training in the use of tools working in wood and iron. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ROYAL NAVAL ENGINEER OFFICERS. 


Sir,—Will you permit me to put before your readers a few points 
relative to the general contentions of engineer officers in the Royal 
Navy. I shall begin by givinga list of their duties, extracted from 
‘The Steam Manual,” art. 270 :— 

‘*The Chief Engineer is to have the care and be responsible for 
the maintenance in a state of efficient working order, and as far 
as may be, the readiness for immediate use, of :—(a) The machinery 
and boilers of the ship and boats. () All auxiliary machinery, for 
whatever purpose fitted. (c) All pumps with the pipes, locks, and 
valves belonging to them. (d) All distilling apparatus. (e) All 
gun mountings and torpedo carriages. (7) Propelling lifting 
apparatus. (g) All steam and hydraulic pumping engines for 
loading and working the guns, for supplying ammunition and 
turning turrets, barbettes, platforms, X&c. (i) All ventilating 
engines and gear. (i) Capstan engines, shafting and spindle of 
capstan and windlass, and steam steering engines and steering 
gear as far as the rudder, with spare gear for the same. (/) 
Hydraulic jacks with the exception of those in the gunner’s charge. 
(4) Steam derricks and gear for hoisting in torpedo and other 
boats. ({/) All water-tight doors and sluice valves, including hori- 
zontal trap and flap doors, as well as vertical hinged doors. (m) 
Steam fire engines, and all pipes, cocks, and valves in connection 
with the fire main. (x) Instruments and gear for telegraphing 
signals in connection with the machinery. (0) Whitehead torpedo 
—Submerged discharge tubes and gear for torpedoes. (jp) All air 
compressing machinery, reservoirs, separators, and charging 


columns. (y) Electric light, engines and dynamos. (r) All flood- 
ing gear, including valves, cocks. pipes, and other fittings. (s) All 
such other parts of the hull, double bottoms, and ex d iron 


surfaces, as may be in his care, either wholly or jointly with other 
officers.” 

To this I add a list of all engines and machinery whether driven 
by steam, hydraulic, or air pressure in a first-class battleship, such 
as H.M.S. Trafalgar, or Nile, of which the engineer officer has 
charge and is responsible for. 


Main engines, for propelling the ship .. .. .. .. .. 
Reversing engines, for starting and stopping main engines 
Circulating engines, for circulating water through the 
main condensers and pumping out bilges ye 
Auxiliary circulating engines, for circulating water 
through auxiliary condensers See ei. Mew. Ss 
Turning engines, for turning the main engines ye hte 
Main auxiliary fire engines, extinguishing fires, pump- 
ing out ships, washing decks, &c. he ah oon. Re 
Bilge engines, for pumping out bilges .. .. .. .. .. 2 
Distillers, for making fresh water for drinking, for 
supplying boilers,&c. .. .. .. .. «. cao ae 
Feed engines, for supplying water to boilers cant «bh 
Drain tank engine, for pumping out drain tanks .. .. 
Ash-hoist engines, for hoisting ashes, dirt, &c., from 
__........... 5S aa aa ee 
Blowing fan engines, for providing air for furnaces. . 
Ventilating fan engines, for ventilating the ship 
Exhaust fan engines do. do. i eee 
Steering engine and gear, for steering the ship.. .. .. 
Capstan engine, for working anchors and heavy weights 
Downton pumps, for washing decks, pumping out ships, 
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Boilers, for supplying steam for all purposes .. .. .. 

Workshop engine, for driving mechanism in workshop. . 

Hydraulic pumping engines, for providing pressure for 
working heavy gums.. .. .. .. .. 

Auxiliary hydraulic pumping engines, 
pressure for working heavy guns * 

Turret turning engines, for turning turrets Ea anoy 

Shell room engines, for hoisting and working shell. . 

Bollard engines, for working shell and powder.. .. 

Ammunition hoists do. do. 

Hydraulic rammers, for loading heavy guns ete 

Gear for working breech mechanism of heavy guns, Xc., 
for washing out guns, locking bolts, elevating, and 
recoil pressestueachgun .. .. .. .. . es 

Electric light machinery, for lighting ships, &c. 

Boat hoist engines, for hoisting boats .. .. .. 

Air compressing machinery, for air for torpedoes 

Submerged tubes, for discharging torpedoes 

Whitehead torpedoes .. .. .. .. .. - 

Torpedo boat .. . 

Steam launch .. 

Steam pinnace is tale . pai! ae we we 

It will thus be seen that the engineer officer has entire responsi- 
bility for over 120 engines, which perform every function con- 
nected with the fighting efficiency of the ship, and her internal 
economy and comfort. He also has charge of all the water-tight 
doors, sluice valves, &c., and in addition in a vessel of the above 
type has a staff of about 120 men under his supervision. 

By ‘‘chief engineer” is meant the engineer officer in charge of 
the machinery of a ship, whether an assistant engineer, engi- 
neer, chief, staff, or fleet engineer. While ships are in pro- 
gress, or under repair, the chief engineer is responsible to the 
sume extent as when in commission, as per regulations and steam 
reserve instructions. 

Engineer officers appointed while ships are in progress in private, 
or Government dockyards, have to sign as to the efficiency and 
sufficiency of the machinery, in every detail, before taking charge 
of it solely. When in commission, i.¢., with a captain and crew on 
board, there is the full engine-room complement, consisting in the 
Trafalgar, for example, of one engineer, three assistant engineers, 
twelve engine-room artificers, and 120 leading stokers and stokers. 
In the Steam Reserve there is usually only one engineer or assistant 
engineer, one engine-room artificer, and a few stokers. 

The duty of narrowly watching every detail of fitting and general 
arrangement—no two ships being identical—requires great personal 
effort, and close application on the part of the chief engineer. It 
is common for chief engineers to be three, four, and five years in 
ships not in commission. 

The complaint of the engineer officers as to pay is based upon the 
enormous increase of their duties, due to the adoption of machinary 
for various purposes. The ordinary rates of pay are given in the 
large table in next column. 

The rates of pay asked for are as follows :— 
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Title. — day Relative rank. 
8. d. 
Assistant engineeronentry .. .. 7 6 Sub-lieutenant. 
* s after 1 year con- 
ae Cee. 4. ss o> as ow OD iss 
Engineer on promotion .. .. 10 0 Lieutenant. 
a after 4 years’ service.. 12 0 am 
a after 8 years’ service. . 14 0 


ae sa 
They also ask that the present title of “‘chief engineer,” as 
indicating a definite rank or grade of engineer officer, be abolished 
as being unnecessary, misleading, and confusing, now that the titles 
of ‘‘ staff engineer” and “fleet engineer” are introduced, and also 
because by recent additions to the regulations — see ‘‘Steam 
Manual, and Errata to Steam Reserve Instructions,” 7228S. 2/7/88 
—it is directed that the term “‘ chief engineer” shall used in a 
generic sense, and “shall mean the officer in charge of the 
machinery and boilers, whatever his rank may be.” 


Staff engineers on promotion .. 16 0 Lieut. of 8 years. 
aa after 2 years’ service 18 0 a 
> after 4 years’ service 21 0 .. ” 
” after 6 years’ service 24 0 .. a 
Fleet engineers, 8 years’ senior 
i eT ee are te Commander. 
Fleet engineers’ 10 years’ senior 
service Sa. be Obs oe Sen ae ” 
Fleet engineers, 12 years’ senior 
service .. -- 33 0 


” 


That the titles of ‘‘inspector” and “chief inspector of ma- 





chinery,” be altered to ‘‘ deputy inspector” and “inspector of 
naval engineering ” respectively, and that their full pay per day 
and relative rank be:— 
Deputy inspector of naval engineer- ka take of Arsbonta- 
Pe WO. PS> RL ie ~ mission as deputy 
inspector of naval 
engineering. 
The following rates of half pay are proposed in lieu of those at 
present awarded engineer officers :— 


Title. 


(tottate according 
O: aa 


Inspector of naval engineering. . 50 0 


Half pay 





per day 
8. a. 
Assistant engineers ee ee ae ee ee ee 
Engineers under 4 years’ service .. .. .. .. «) « 6 0 
* over 4 years’ service .. .. 6 6 


That junior time as at present arranged be allowed to reckon 
towards half pay of the senior grades, i.¢., staff and fleet engineers, 
at the following rates per day:— 


Staff and fleet engineers, under 5 years’ service... .. .. 8 0 
* * “ over 5 years’service .. .. .. 9 O 
an = ae over § years’ service 10 0 
ne a * over 11 years’ service .. 10 6 
ee wm = over 14 years’ service .. 12 0 
. a . over 17 years’ service .. 14 0 
- ‘ é over 20 years’ service .. 16 0 
= ws = over 25 years’ service .. 18 0 
Deputy inspector of naval engineering .. .. .. .. .. 25 0 
Inspector of naval engineering .. i 30 0 


In the table below, the allowances of ‘‘command money” to 
captains, commanders, and lieutenants when in command of ships 
are not shown. They range from £45 12s. 6d. to £328 10s. per 
year, in addition to full pay. 
either senior lieutenants, gunnery, torpedo, or navigating lieu- 
tenants, receive an additional allowance of from ls. to 4s. per day. 
Rates of full pay obtained by captains and admirals, with allow- 
ances, the ordinary engineer officer never thinks of attaining to. 
There is a greater frequency of half pay among captains and 
commanders. In 1890-91, 42 per cent. ef these are on half pay, 
while only 4 per cent. of chief, staff, and fleet engineers, and 
inspectors of machinery, are on half pay; but, even then, the 
average total pay is 20 per cent. better for captains and com- 
manders than for engineer officers. 


Table for Comparing Daily Rates of Pay and Relative Rank 


Lieutenants who are employed as | 


—— 
ee 


refer your readers to an article in THE ENGINEER of Februar 28 
1890. Every executive officer, from cadet to commander i 4, 
training, and acquiring experience for the higher duties of Ca ts 2 
and admiral. These duties demand a study of navigation nautical 
astronomy, marine surveying, compass correction, pilotage, wink 
and currents, meteorology, seamanship, ballistics, explosives, y 4 
and construction of guns and armament, machinery including 
torpedoes and submarine mining, fleet tactics, signals, princi he 
of construction and stability of ships, principles of steain macht 
nery, maritime law, languages, &c. This is sufficient to pi 
any man during the receptive period of his life. PY 

The training of an engineer officer includes technical studies f 
an equally high order, but mainly based on actual work shop sts 

| tice during five years, among the principal engineering tena “4 
supplemented by a very extensive and complete course of pure a 

| applied mathematics and physical science. These practical] and 

| theoretical courses are interwoven concurrently with each other 

| during the five years’ period of training in the Government est; 

| blishment at Devonport. neal 

The attempt to combine the knowledge necessary for “ 
and ‘‘ chief engineer” in one man would be as absurd 

| ‘*doctor” and ‘‘ engineer” into one, or “doctor” 
| into one. 

The duties of the engineer officers are mainly 
supervisory, and administrative. The engine - room 
acquire only one trade, and require organising, 

| supervising. It would be bad for efficiency and even dishonest 
| to place any but a competent practical marine engineer in charge 
| of so much machinery and so many men. Any one who could not 
| inspire confidence as to readiness of resource and practical ability 
would be in the hands of low-paid and irresponsible subordinates 
| who would have to bear the real working responsibility. The 
| engine-room staff working under closed engine-rooms and stoke. 
| holds, removed from the ordinary order-enforcing machinery—sych 
| as marines, ship’s police, &c.—would become, in an action, utte 
| disorganised, perhaps demoralised, and contribute seriously to y 
success or even defeat. p 

The amount of application and mental capacity for a marine 
engineer is quite equal to those for a doctor, and requires a special 
training. It is not sufficient for captains and admirals, with a 
strong bias in favour of the change they propose, to pronounce 
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ENGINEER OFFICERS. EXECUTIVE OFFICERS. 


Pay per Rank and 





MEDICAL OFFICERS. ACCOUNTANT OFFICERS, 











’ sce Relative Pay per ea | Payper! Relative = Pay per elative 
Age. Title. diem. rank. title. diem. Title. | =. rank. Title. Pty “on 
se § a. 4. ee 8s. d. 
21. ~=Asst.Engineer 6 0 Sub-Lieut. Sub-Lieut. 5 0 Assist. Pay- 5 0 Sub-Lieut, 
taster. 
22 7 6 5 0 {Surgeon lt 6 Lieutenant » 0 
23 7 6 5 0 ll 6 > 0 
24 7 6 tLieut. 10 0 ll 6 7 0 
25 7 6 10 0 ll 6 7 0 
26 7 6 10 0 13 «6 2. * 
27 *Engineer 9 0 With but after 10 0 13 6 Assist. Pay- 9 O | With but after 
Lieut. | master 6 years Lieut. 
28 9 0 10 O 13 «6 9 «=O 
29 9 0 10 0 13 6 9 0 
30 10 0 10 0 1 6 1 0 
3 10 0 10 0 15 6 10 6 
32 10 0 Lieut. 8 years.. 12 0 15 6 ll oO 
33 Engineer of 11 0 Lieutenant | 12 0 / 15 6 Assist. Pay- ll 6 Lieutenant 
6 years. | master 12 yrs. 
34 11 0 14 0 | StaffSurgeon} 21 0 Lieut. 8 years ll 6 
35 ll 0 14 0 | 2 0 ll 6 
36 ©Chief Engin’r. 14 0 With butafter, Commander 20 0 21 0 Paymaster 15 O (With butafter 
Lieut. 8 years. Lieut. $ years, 
37 15 0 20 0 2t 0 16 0 : 
38 15 0 20 0 24.0 16 0 
39 15 0 } 20 «0 24.0 16 0 
40 StaffEngineer 16 0 Lieut. 8 years Captain 22 6 24.0 17 0 
41 16 0 22 6 |} 24 0 17 6 
42 16 0 22 6 Fleet Surgeon) 27 0 Commander Staff Paym'tr. 17 0 Lieut. § year. 
43 17 0 22 6 i 27 0 ly 0 
44 Fleet Engin’'r. 17 0 Commander 22 6 27 0 iv 0 
45 17 0 27 6 27 0 1” 0 
46 is 0 27 «6 30 0 r 21 0 
47 22 0 27 6 30 0 3 6 
48 22 0 27 6 30 0 Fleet Paym'tr. $33 0 Command r 
49 22 0 §33 0 30 0 33 (0 
50 §22 0 33 0 $33 0 33 0 
to 
55 22 0 33 0 83 0 33 «0 





* If not promoted to Chief Engineer, can retire at 45 on £150, or at 50 


on £175 per year. 


+t If not promoted to Commander, can retire at 45 years of age on £300 per year. 


{ Can retire after 20 years’ service, if promoted to Fleet Su 


eon on £365 per year. 
The rates of daily pay for Engineer Officers of and above the rank of Chief 


ngineer in the above table are such as would prevail under existing 


arrangements, if all Engineers were promoted to senior rank at 36 years of age (the present age of promotion to Chief Engineer); as a matter of fact, 
the Fleet Engineers now at the head of the list, and whose age is from 46 years upwards, do not, on account of late promotion to Chief Engineer, 


attain the maximum rate of 22s. until 49 or 50 years of age. 


There are too many lieutenants required on the active list to 
make it possible for all to be promoted. As compensation, at 
forty-five years of age a lieutenant can retire on £300 per year; 
i.e., a8 much as many staff engineers at that age receive for full 
active service. 

Promotion to the ranks of commander and captain, although 
entailing half-pay service, is generally preferred to retirement as 
lieutenant. ‘‘Charge pay” to engineer officers is an allowance 


described in the appendix on page 13 of the ‘‘ rankand pay” state- | 


ment of 1889. It ranges from 1s. to 9s. per day. During the three, 
four or five years not in commission no ‘‘ charge pay” is received. 
The present rates of pay for engineer officers—slightly improved in 
1886—are little better than in 1870. Two brothers compete for 
entry as engineerstudents R.N. One fails, but subsequently enters 
the Navy as a surgeon at the age of twenty-two, with as much pay 
and the same relative rank as his engineer brother will have at 
the age of thirty-five. There are actual cases of this. 

The officer in charge of accounts and the medical officer may 
each obtain 33s. per day full pay, without allowances; but the 
engineer officer of same rank, age, and service, can only obtain 
22s. per day without allowances. The five chief inspectors of 
machinery and the seven inspectors of machinery are the sole 
prizes of the engineer branch—numbering 672 officers—which few 
can get. 

As to relative rank, by “captain” is meant the officer in com- 
mand, whether of the rank of “captain,” “commander,” “ lieu- 
tenant,” ‘‘sub-lieutenant,” or “‘ midshipman.” The captain is in 
principle as much responsible for the machinery as the chief 
engineer, because he—the captain—is ultimately responsible for 
the whole ship. The “chief engineer” is directly responsible only 
to the ‘‘ captain.” 

The relative rank now held by the chief engineer is usually 
second in grade to that of the captain. This has grown out of a 
long history of necessity and in order to promote efficiency, and 
to enable chief engineers to represent to their captains, without 
embarrassment or improper hindrance, the needs and difficulties 
that arise from time to time. Were it otherwise, the require- 
ments of the machinery and the men of the steam department, 
only understood and appreciated by the practical engineer, would 
be stifled and suppressed by undue subordination, and inevitable 
mischief result. k for the civil branches is thus a measure of 
the responsibility borne. This should be the case for all rank in 
the public service. The duties of the engineer are departmental, 


and although the knowledge required is not inferior as to difficulty 
of attainment, it is too incomplete, or directed too much to one 
particular end, to enable the engineers to assume command. They 
consequently have no desires in this direction, nor to see the 
present rank on board ship extended. 


As to the proposals to make executive officers engineers, I would 


{§ Maximum. | 


to its advisability. There must also be the opinion of trustworthy 
experts as to its practicability. Mere engine-driving is a small 
me of the knowledge and skill required. ‘There must be a ready 
nowledge of the signs of derangement, how to correct derange- 
ments, their causes—only learnt by the practice of the actual 
processes of manufacture of the different parts in the workshops. 
| It is bad to approach this question of engineering duties with the 
assumption that comes from ignorance or half knowledge, and 
| flippantly say, ‘‘ There is no difficulty ; all is simple and easy.” 
| is better to hear from experts. 

It isabsurd to eal te torpedo lieutenant as having any 
engineering qualifications. His knowledge is confined to the action 
of the Whitehead torpedo, acquired during a few months. A 
knowledge of the nature and strength of material, of the propor- 
tioning of parts and means to an end, and uses of tools neces- 
sary in dealing with its machinery for adjustment and repair, 
such as can only come from workshop training, he has none at all; 
as well call a navigating officer a sextant-maker, or an optician. 
The duty of the torpedo lieutenant in a commissioned ship is to 
“‘set” the torpedo for depth and range, place it in the torpedo 
| gun, and correctly discharge it at the enemy. This final and all- 
important duty—for which the torpedo exists—is better done by an 
officer not concerned with the mechanical efficiency of such an 
intricate machine, for similar reasons as in the case of the locomotive 
driver and engine fitter. 

Any exceptional natural ability shown by a few lieutenants for 
mechanical work must not be taken as warrant of the capacity of 
the average lieutenant. Systems of training for officers must deal 
with average attainments and possibilities. We cannot all be 
geniuses! Inferences from history are often misleading. Although 
the executive and navigating duties have recently been combined, 
with efficiency, a combination of the duties of the executive an 
engineer officers does not necessarily follow. Navigating a shi 
has always been part of the executive training and duty of a deck 
officer, and is always carried out on deck. Engineering, a special 
and difficult profession, totally different from that of the navigator 
or executive officer, is carried on out of sight below, under 
altogether opposite conditions and methods, 

As to the objections urged against improving the pay and status 
of the engineer officers, I could rT! no serious improvement in status 
is asked for, but it is pretended that the due subordination of engl- 
neering duties to the authority of the executive would in any case 
prevent it. This is a juvenile objection from the younger section 
of the executive branch. The mistake the junior executives make 
is that they constitute the ‘‘ executive,” whereas only the “cap: 
tain” can exercise executive command ; but, whatever the rank © 
the surviving executive cfficer, no officer of the civil branches, of 
whateverrank, can domore than represent objections, but must obey. 

Under the change advocated it would be inevitable that, unless 
officers in charge of machinery are all to be of very limited exper 
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s than thirty-three years of age, it would often happen 
that the head cf the engineering branch would be an executive of 

“ rank of commander. When engineering necessities would 
= 1r0 the first consideration, such an officer could, in the absence 
i captain, often take his own way, and make the necessities of 
his department the paramount consideration, commanding every 

. utive officer below him, whether for gunnery, torpedo, or 
= vating duty, to the possible disadvantage of the ship as a whole. 
wT , present the chief engineer can command nobody, and 
may be subjected to the orders of a midshipman or warrant officer, 
in the absence of any higher executive officer. 

The gunnery, torpedo, and navigating lieutenants keep up a 

‘calous rivalry for importance, The present engineer is a depart- 
mental head only, and a rival of none of these. _ 
Consider the effect on the promotions and retirements of execu- 
tives, if their list is to be increased by 600 or 700 engineers, with 
the same number as at present of captains and admirals. Com- 
manders and lieutenants will be in a chronic state of discontent, or 
the Navy Estimates must be enormously increased. ; 

The degree of friction and cross purposes derivable and possible 
from the proposed change is quite impossible at present. No 


officer of the civil branches is strong except in the approval of the 
saptain. 
— subordination of the engineering duties is therefore not the 
thing really aimed at. The proposal arises from a class feeling. 
Executive officers are entered by a system of nomination, subject 
to the approval of the First Lord. The result is that all authority 
and power are exercised by the privileged nominees of naval 
families. They thus get to regard the Navy as the personal 
property of a closed “‘ring” or ‘‘preserve,” mainly for their 
benefit, and are intensely jealous of the appearance of importance 
or equality by any outsiders, The engineer officers enter by 
unrestricted public competition, and have always been regarded as 
of an inferior caste. This feeling is the natural outcome of such a 
system, which is at the bottom of the whole question. All con- 
siderations of efficiency for the public service are forgotten where 
the pre-eminence of executive caste is threatened. The Navy 
ought to be as freely opened to public competition as is the Army. 
The present system, by narrowing the area of selection, fosters 
inferiority of ability, and screens it from failure under competition. 
It is this feeling which not only stands in the way of the engi- 
neer braach afloat, but denies its proper representation for adminis- 
trative purposes upon the Board of Admiralty. The voice of the 
present Engineer-in-Chief is stifled in the inferiority of position 
accorded to his office. He cannot suggest, cannot initiate, must 
wait to be asked for an opinion. In a steam navy such as ours, 
with 400 or 500 steamships, with a personnel composed of nearly 
one-third engine-room complements, there is absolutely no respon- 
sible adviser to the First Lord, no administrator capable of antici- 
pating the interior requirements and economy of the steam depart- 
ment. Admirals are selected and placed upon the Board for the 
superior excellence as seamen, gunners, &c., the result being that 
while more elaborate and necessary plans are carried into effect 
with regard to training and organising the fighting or seamen 
element, for the highest pitch of immediate readiness, the stokers 
are entered at an adult age from the least skilled strata of the 
labouring population, an —- a burden of anxiety upon the 
engineer officers for results and success, and remain a long time 
inefficient, no attempt being made, except by the engineer officers 
on board their own ships, to train them for their work. Engine- 
room artificers enter raw from the manufacturing centres, where 
most minute division of labour is carried out, and have very 
limited ideas and no experience of general engine-room duties, 
which they should be able to perform immediately they are sent 
to a sea-going ship. NEMO. 
London, August 20th. 
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THE THERMO-DYNAMICS OF THE AUTOMATIC VACUUM BRAKE. 


Sin,—Your correspondent “F, C. 8.” has again succeeded in 
putting on record some of his extraordinary notions concerning 
thermo-dynamiclaws. Hedoesnotseem tothink it at all necessary to 
beaccurate. We had occasion last week to correct him for attribut- 
ing to Thomson a celebrated experiment made by Joule, and de- 
scribed as Joule’s in the text-books. But, instead of accepting our 
correction, he defends his error by asserting that ‘‘ Thomson went 
over Joule’s ground with more accuracy, and carried out himself 
the identical bottle experiment.” For aught we know to the con- 
trary, Thomson may have repeated the experiment, though we 
believe it is not on record ; but as to his going over Joule’s ground 
with more accuracy, this he could scarcely do, for Joule’s skill as 
an experimentalist is famous, and it was proved that he obtained 
from the particular experiment all the information it could be 
expected to give. ‘‘The question of names is, however,” says 
“F.C. 8.,” “of no consequence at all.” But, as we shall see 
directly, his memory, which has played him false in this secondary 
matter, has led him into a very foolish error of a much more serious 
character. 

“F.C. S.” next refers to our remarks on “ free expansion ;” and 
we gather from what he says that he does not understand the 
meaning of theterm. He contends ‘‘ that under no circumstances 
can air expand freely.” Well, he had better read Chap. xiii., on 
“Free Expansion,” in Maxwell’s ‘‘Theory of Heat.” We have 
explained minutely, both in our second article and again in ourletter 
last week, the reasons why the air which leaks through the antomatic 
vacuum brake apparatus cannot fall appreciably in temperature, 
and we proved by an experiment with an actual train that instead 
of a fall in temperature, there is an actual very slight rise of tem- 
perature, which we fully accounted for. The correctness of our 
arguments is borne out by the experimental result, and both are 
quite independent of the name which is given to the process of 
expansion under these conditions. ‘F.C. 8.” first of all attributed 
to us the statement, which we never made, that the air expands 
without doing work, and now he is taking exception to the 
phrase “ free expansion,” after having expressed the opinion “that 
the question of names is of no consequence at all.” It appears, 
however, that ‘even this point is unimportant, and beside the 
sy issue, which,” says fe C. §.,” “I will now endeavour to 
state,” 

Now, your correspondent, with his treacherous memory, has 
gone to Buxton and left our paper behind. But as he has “read 
these papers twice over,” peat fancies” he knows them ‘pretty 
well,” he boldly states that we have maintained that the dew- 
point is raised by expansion, whereas in our first article, page 510, 
he will find it stated ‘that the effect of expansion at constant 
temperature must be to dry air, i.e, to lower the dew-point.” The 

true issue,” then, is a phantom of his own creation! What he 
calls our ‘novel views ” are children of his own, not ours; for the 
views which he attributes to us are the exact opposite of those 
Which we expressed! It is a pity that he did not wait until he 
could refer to our paper, as it would have saved him the trouble of 
writing the twelve lines of meteorological and other nonsense 
Which follow. He says, ‘The vapour of water is always close to 
the critical point.” “What does he mean? If he means the 

_ critical point of temperature,” the term invented by Andrews to 
signify the temperature above which a gas refuses to show signs of 
liquefaction under ressure, this has been estimated in the case of 
Water vapour to be 778 deg. Fah., a temperature not much belowa 
dull red heat. ‘F.C. S.” then goes on to say, ‘‘and meteorologi- 
cally it is stated that as the pressure of the air rises the dew- 
point changes, and for this reason a fall in the barometer will, 
other things being equal, cause rain.” Now, when “the pressure 
of the air rises” the barometer rises ; a fall in the barometer indi- 
cates ex nsion of the air, and a consequent lowering of the dew- 
point, ‘This of itself is against the fall of rain ; it is the cooling of 
the air due to the expansion which causes rain, if the air be suffi- 
ciently moist to commence with. 

a Tt is, in fact, abundantly evident that the imaginations of 

k are anything but ‘logical and clear.” Having proved 
his misstatements to be unreliable in matters of fact, as 


C8” 
Limself by 





well as of principle, what value does he suppose anyone will attach 
to the unwarrantable and ridiculous conclusions which he deduces 
from our articles! What reason has he for supposing, from any- 
thing we have said, that ‘‘ freezing cannot take place” in the auto- 
matic vacuum brake, ‘‘ even if water be admitted to it”? Un- 
doubtedly if water gets into any part of the brake apparatus, 
including the ball valve, faster than it can evaporate, it will freeze 
if the temperature be low enough, and nothing we have said can 
be construed into a statement to the contrary. We regret that a 
gentleman using the initials ‘‘ F. C. S.” should have been led to 
exhibit such a lamentable want of scientific knowledge, and such 
an unfortunate propensity for inaccurate statement. 
Charnwood-street, Derby, R. M. DEELEY. 
August 16th. L, ARCHBUTT. 





Sir,—The axiom that there is nothing so fallacious as facts, 
except figures, is well illustrated in the discussion upon the above 
subject. ‘‘An Engineer” has assured us that the Board of Trade 
Returns for the past four years furnish as many as 214 disproofs 
of the ‘‘dry brake theory,” and “F.C. 8.” admits that 129 of 
these cases ‘‘do not bear on Messrs. Deeley and Archbutt’s theory 
at all.” After this admission, one is surprised to find ‘F. C. 8.” 
basing a calculation of the number of frost failures per week upon 
these very 214 cases, and demanding to know how the average so 
arrived at can be reconciled with the dry brake theory. This 
correspondent has hitherto borne such a conspicuously impartial 
part in the discussion that he must be hard pressed indeed for an 
argument to be induced to take up this illogical position. Having 
reduced ‘‘ An Engineer's” figures by 129, ‘‘F. C. 8.” proceeded to 
argue that the remaining 85 cases are “‘ fatal to the theory of 
Messrs. Deeley and Archbutt.” An analysis of these 85 cases of 
cylinders, pistons, or diaphragms sticking, due to ice, water, or 
frost, and freezing of ball valve, shows that 64 only occurred to the 
automatic form of the vacuum brake, that 18 of these were due to 
the presence of frozen water in the engine brake cylinder, and that 
two are insufficiently defined in the Board of Trade Returns. 
There thus remain 44 cases of freezing of cylinders or pistons of 
passenger vehicles, and of this number the South-Western Railway 
has the credit of 39, or say 88 per cent. This law, this fatal law, 
which practically leaves the whole of the other railways scot free, 
and makes a victim of the South-Western Company alone, is 
assuredly most erratic in its operations, 

Does it not occur to ‘“‘F, C. 8.,” to Mr. Stretton, and to ‘An 
Engineer” that if there be a “‘ law by which atmospheric moisture, 
rain, or snow is drawn into the apparatus at every joint,” it is 

assing strange that during the four years ending at 3lst Decem- 

r, 1889, only five cases—omitting the South-Western—of frozen 
cylinders on passenger vehicles, numbering 21,865, are recorded in 
the Board of Trade Returns? Of these five cases, that upon the 
North-Western on the 15th December, 1888, is reported to have 
been caused by ‘‘a quantity of water passing from the engine and 
lodging in the brake cylinder of carriage,” and it is reasonable to 
suppose that the remaining four failures were due to a like or 
similar cause. When it is remembered that one-third of the entire 
locomotive stock of the South-Western Company consists of tank 
engines—running a large proportion of their mileage tank first— 
and that during the six months ending 30th June, 1886, eight out 
of the fourteen cases of frost in cylinders were ascertained to be 
due to condensed steam, an explanation of the unfortunate posi- 
tion occupied by that railway in this analysis is not perhaps far to 
seek, 

“F, C. S.” has, it will be seen, forgotten to complete the 
amusing—but as he has told it entirely irrelevant—story of the man 
in the village stocks. According to the authorised version the 
Earnest Reformer being well versed in the laws, assured the culprit 
that he could not possibly have reached his unfortunate position by 
the operation of the law. The mere fact that the man was actu- 
ally in the stocks was surely no proof that his punishment was 
prescribed by the law, nor is the presence of water in the train 
pipes a proof that it has arrived there by the operations of a law— 
fatal or otherwise. 

Mr. Stretton is, I observe, still engaged in propounding that 
fearful and wonderful conundrum, which, being founded upon a 
baseless assumption, does not admit of an answer. It has been 

proved to demonstration that water cannot enter the pipes except 
y way of the ejector, and Mr. Stretton’s conundrum therefore 
resolves itself into a desire to know how water gets into a place 
where it never has been, and under the conditions of his question, 
never could be found. ‘F.C. 5.” has already suggested a plan 
by which leakage from the injectors would become impossible, and 
although the plan would, I fear, be cumbersome in practice, there 
are many other means of attaining this desirable end. It would 
be easy to enumerate several railways using the vacuum automatic 
brake which are never troubled with the presence of water in the 
train pipes. AUTOMATIC, 

August 18th. 





Sir,—It is very easy indeed for Messrs. Archbutt and Deeley to 
write, p. 128, that there is no occasion for them to trespass further 
on your space, but that is no reply to the points raised in my 
previous letter; it simply evades the difficulty. I am perfectly 
well acquainted with the arrangement and practical working of 
the brake upon the Great Western Railway; it is the old Sanders- 
Bolitho system of a pump to maintain the constant vacuum, and 
the large ejector to release the brake. 

I have previously mentioned that I some time back had occasion 
to make some experiments, and that the results proved that the 
water which forms the ice is accumulated moisture which has been 
drawn into the apparatus. To put this matter quite clearly, I will 
ask Messrs, Archbutt and Deeley to take a train of twenty 
carriages, and place them in a siding on a wet, damp day; have 
no engine or ejector, but create a vacuum by means of a small 
hand pump. Let the brake be applied and released a few times, 
and the vacuum maintained for some hours. At the end of this 
experiment, water, or in winter ice, will be found in the apparatus. 
Now the question is, ‘‘where has that water come from?” It 
certainly cannot have come from steam or the ejector; it can only 
have come from the moisture, rain, or damp, which has been 
drawn into the pipes. That was the only conclusion at which I 
could arrive. 

Your correspondent, “F.C. 5.,” p. 128, points out very truly 
that if the theories of Messrs. Archbutt and Deeley were correct, 
the vacuum brake could not freeze, yet the Board of Trade returns 
record 214 cases in four winters; and the regulations issued by 
Mr. Webb of the London and North-Western Railway as to pre- 
vention of ice in the automatic vacuum brake clearly show that 
that brake is very liable to become frozen. 

The letter signed ‘‘ Automatic,” p. 128, does not bring forward 
any new fact or argument, but simply objects to my reference to 
the recent Carlisle collision. I do not speak upon that case with- 
out grounds. I examined the wreck, and was present 
throughout the whole of the inquiries, and there is not the least 
doubt that the cause of that disaster was the ice in the vacuum 
pipe between the engine and the tender. 

t is most important, more especially to engine-drivers and fire- 
men, that the whole facts relating to the thermo-dynamics of the 
automatic vacuum brake should be fully understood, and it is on 
these grounds that I am anxious for the whole truth as to the 
freezing of the vacuum brake to be correctly ascertained. 

Fleetwood, August 16th. CLEMENT E, Stretton, C.E. 





THE EDUCATION OF ENGINEERS. 


Sir,—The education of engineers is a subject which year by 
year forces itself more and more before the minds of those either 
interested for their own sakes or for those near and dear to them. 
You have recently pointed out in a leading article that in spite of 
the apparent march of science, and the increase in number and 
excellence of schools fur imparting scientific instruction, the young 
engineer is not gaining that information which should make him a 


marketable commodity of high price, which is, indeed, the point 
aimed at now-a-days. 

The young man—the young woman may well be overlooked—who 
enters on a course at one of our great colleges is informed, possibly 
in an “‘assembling day” speech, by the dean or principal, that if 
he sticks well to his work the professors and demonstrators will do 
their utmost to make a competent engineer of him. 

Now if the professors do strive to mould good engineers from 
the given material—and we believe they do, in their own light— 
they must assuredly have a special definition of ‘‘ a competent 
engineer.” It would be a matter of no small interest to compare 
the definition given by the professor—the dealer—with that given 
by the buyer in the market. They must indeed be widely different, 
or how is it that the practical money-making man sets least value 
on your leading student, and takes the one, O Professor, that you 
have scorned; the vagrant, who wandered away after sordid 
practice when you would have led him to the heights of theory ; 
who talked of pounds, shillings, and pence, when you ploughed 
wearily through the glories of z, y, and 2’s; who preferred to chat 
with your workshop instructor about actual engines, rather than 
to listen to your abstruse calculations on theoretical machines. 

What employment is there for al] the theoretical men our 
colleges are turning out! Their theories are too deep, or they are 
not clever enough to make them of practical value. The market 
is glutted with scientific books, and the institutions and societies 
are getting tired of listening to papers compounded on calculation 
and laboratory experiments, instead of on experience gained from 
actual day-by-day work. 

Then, too, is it not a matter to be very much regretted that 
everything is given up to this thirst for science? The science 
student enters a college when he is little more than fifteen, and 
from that day he begins to forget all that he has learnt at school, 
till, when he has left college and is out in the world with his 
fellows, he pines for a lost knowledge which would have helped 
him toa place in society. That general knowledge—one of the 
items the possession of which tends to form a gentleman, by open- 
ing and expanding the mind ; that gives the envied power to the 
conversationalist and author; that marksa man for respect in 
society—is forsaken for a learning which can only be used in the 
presence of the highly learned in the same branch, and which in 
the long run fails too frequently in its object to make money. 

Is it impossible to institute a college for practical mechanical 
engineers’ instruction, where the course shall be for a year, imme- 
diately before or after a well-worked three-year—at least—appren- 
ticeship in good shops? Would it not be well for those who have 
influence to consider the practicability of forming such a college, 
which, while helping the student to a really useful knowledge—the 
great power—would not hinder him from obtaining and maintain- 
ing that learning which alone can make him a graceful and useful 
addition to society and his fellows ? 

Sir, forgive me if I take up too much space. But this is a sub- 
ject which is worthy of the deepest attention, and, unless taken in 
time, will force itself rudely before the consideration of the world. 

Colchester, August 17th. LaRRY. 


Sir,—In your last issue, under the above heading, a letter 
appears signed ‘‘ Manchester,” dated Australia, June, 1890. Your 
correspondent begins his letter by commenting on certain ideas 
communicated by Professor Kernott, of Melbourne, to your paper, 
and your reply of November 29th, 1889. Not having seen these 
letters, I cannot discuss them here. ‘‘ Manchester” condemns 
Professor Kernott for posing as a ‘‘ practical man,” and speaks of 
his ideas as such as ‘‘ verdant.” My object in asking you to pub- 
lish this is to defend Professor Kernott from a cowardly attack of 
some one under the mask of a xom de plume. 

I have the pleasure of knowing Professor Kernott personally. I 
have met him constantly at the meetings of the Victorian Institute 
of Engineers, and have heard him in discussion frequently on 
various subjects, such as testing cement, boiler explosions, strength 
of materials, &c., and on such occasions he never po: as a 
‘* practical man.” His ideas and suggestions were neither those of 
a ‘‘book-man” nor a ‘‘ would-be practical man,” but just what 
one would expect from any gentleman holding the position he does 
of Professor of Engineering in the Melbourne University, or from 
any professor of engineering in one of our British Universities. 
In the Victorian Institute of Engineers we had many gentlemen 
holding British degrees, M.I.C.E., &c.; and I can assure you, Sir, 
Professor Kernott’s ideas and expressions of opinion were always 
attentively listened to, and seldom improved by these gentlemen. 
Next, your correspondent attacks the engineering class Professor 
Kernott ‘‘ conducts ably as a teacher,” and goes on to call the 
graduates from this class ‘‘school boys,” and ‘‘ entirely innocent 
of any practical knowledge of material or work.” I have met a 
considerable number of the Melbourne M.C.E.’s, and each and 
every one of them has, in my opinion, received as good an educa- 
tion at the Melbourne University as the average C.E, from any of 
the British Universities. 

Your correspondent will probably, if listened to, induce some 
gentlemen who have graduated in this country to go to Victoria, 
with the impression that they will have no difficulty, considering 
their superior training, in securing any appointment, in preference 
to the ‘‘ schoolboy” engineers of that Colony. Let me assure any 
such engineers from this country that they will find in the 
Victorian engineer one who can hold his own with his British 
brethren. Iam not in the confidence of the Victorian Cabinet— 
nor do I fancy your correspondent is—so I cannot combat his 
statement that the Government is seriously embarrassed over their 
railway loans. The railways in Australia are all, as you are aware, 
under Government control, and there is, I think, oftener political 
manceuvring at the bottom of wrong estimates than engineers’ 
calculations. 

I feel grateful, and I am sure the Medical School of the 
Melbourne University will feel so too, for the flattering assurance 
that they are conducting their business properly and training 
their students thoroughly, at least according to ‘“ Manchester’s” 
ideas. The last sentence of your correspondent’s letter is, I 
think, most uncalled for, that ‘‘the engineering class of the 
Melbourne University is simply a farce.” Such published utter- 
ances from an unknown hand can only have the effect of causing 
bitterness between professional men in this country and Australia. 
I trust abler friends of Professor Kernott will send you a more 
fitting reply to what I consider a most unjust and, as I have 
said before, cowardly attack. E. N. MacILwalne. 

Belfast, August 13th. 


STRESSES IN CRANES. 


Srr,—I think your correspondent ‘‘Crane Post” will find a 
solution to his problem by first finding the resultant of the forces 
acting along the two parts of the chain, and on either side of the 

ulley at the top of the jib, and then taking this resultant as the 
ase line on which to build up his force diagram. 

That the chain D does certainly relieve the tension rods can be 
easily seen by taking a particular case. Suppose the two parts of 
the chain D make equal angles with the jib B, then—neglecting 
friction—the forces acting along these two parts of the chain wili 
coincide in direction with B, so that, if we suppose B to be weight- 
less, C will undergo no stress whatever. 

‘*Crane Post” may test this practically by means of a suitable 
model having no tension rod. hit If the height of the crane post 
from the pulley E to the bottom end of the jib be made equal to 
the length of the chain D between the pulley E and the end of the 
jib, the jib will rest in equilibrium. (2) If the height of the post 
be made less than the length of the chain D, which I suspect is the 
case in ‘‘Crane Post’s” present model, the jib will fall. (3) If the 
height of the post be made greater than the length of the chain, 
the jib will rise until it reaches a certain position which corresponds 
with case (2). F. Duncan, 

August 18th. 





(For continuation of Letters see page 160, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of Yy icati 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Enoine-Driver (Windy Bank).—We have not published drawings of the 
locomotives to which you refer. 

CLEVELAND.— The engineer whose works you criticise knows quite well what he 
is about. Wedo not think you need have any apprehension. 

J. E. B.—1 in 4 means a rise vertically of 1 in a@ horizontal distance of 4. 
lin 4 usually means a rise of lft. in a horizontal distance of 4ft. 1 to 4 
means the same thing. 

E. H. (Manchester).—T7he question being discussed is, the possibility or im- 
possibility of a vacuum brake being rendered useless by ice. Your letter 
really refers to an entirely different matter, the discussion of which must for 
the present be postponed. The publication of your letter would only tend 
to confound the issues. 








WIRE DOOR MATS. 
(To the Editor of the Engineer.) 
Sir,—Can any of your readers give me addresses of manufacturers of 
wire door mats, and machines fer making the same? M. I. M. E. 
August 20th, 





STEEL-FACED IRON FOR DIES. 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers be kind enough to give me the address 
of the makers of steel-faced iron for piercing dies, or tell me where this 
material can be obtained ? Dis. 

August 20th. 


FLOATING WATER MOTORS. 
(To the Editor of The Engineer.) 

Sir,—Can you or any of your numerous readers inform me where I can 
find any information respecting a floating water motor used in France on 
some of the rivers, consisting, I believe, of two barges moored in the 
rapid stream and carrying drums, over which endless chains with floats 
attached are driven by the current ? Water. 

Edinburgh, August 12th. 


CONCRETE CHIMNEYS. 
(To the Editor of The Engineer.) 

Sir,—Do you or any of your pres go ey know if any tall chimneys 
have been built in concrete? I should like to suggest that chimney caps 
could be moulded in concrete. Would this be better than finishing off a 
tall shaft with a cast iron capping? I am inclined to try this, as I have 
all the materials wherewith to do so at hand, and would save time waiting 
for castings. 1 should like to know the opinions of your readers on the 
subject. J. G. 

August 14th. 
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advice to the Publisher. Thick Paper Covies may be had, if preferred, at 
increased rates. 
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MEETINGS NEXT WEEE. 


LiverPooL ENGINEERING Society.—Saturday, August 30th, visit to the 
Liverpool Overhead ye ed the kind permission of the engineers, 
Sir C. Douglas Fox and Mr. J. H. Greathead, MM. Inst. C.E. 
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ENGINEERS IN THE ROYAL NAVY. 


WE publish this week an important letter on an im- 
portant subject. Our correspondent supplies in a com- 
pact form a great deal of information not generally 
accessible, and states succinctly what it is the engineer 
officers of the Royal Navy want. The engineering con- 
ditions, if we may use the words, present in our ships of 
war and our Government steam factories are highly 
anomalous, and, in many respects, very remarkable. 
They are, no doubt, the result of the complete change 
which has taken place in a comparatively few years in 
the art of maritime warfare. It is, perhaps, impossible 
to conceive of a more conservative type of man than a 
sailor no matter what his rank. In days gone by, the 
strongest objections were always urged to innovations of 
any kind in the construction of hulls, the arrangement 
of rigging, the shape of sails, or the method of working 
guns. Under such circumstances, it is not remarkable 
that the introduction of steam power into warships was 
regarded as an unwarrantable intrusion. The earlier 
engineers were mere “shovels,” men of little or no edu- 
cation outside their own avocation. As events pro- 
gressed, however, the sailor pure and simple found him- 
self pushed on one side by the engineer. It was but 
natural that he should fight against this; and even in the 
present day we find admirals and post captains totally igno- 
rant of engineering, asserting that nothing more is wanted 
in ships of war than engine drivers. Abuses die slowly; and 
some little time must elapse before the importance of the 
engineer is generally recognised. There are not wanting, 
however, signs that this desirable end will be reached at 
a not very distant date. There are both captains and 
admirals who not only admit the importance of the engi- 
neer, but demand that he should be awarded his proper 
position. It is most desirable, however, that this feeling 
should extend upwards. Captains and admirals by 
example and precept may do a great deal ; but the Board 
of Admiralty is all powerful, and it is, beyond all 
things in this connection desirable that we should have 
an engineer “ Lord,” one not an engineer in name but in 
fact. 

So much has been done of late years to provide special 
training for naval engineers, that it might easily be 
assumed that the importance of the engineer branch of 
the service was fully recognised. This is not the case, 
however, and the reason is sufficiently simple, although 
it is seldom perceived or properly understood. In point 
of fact there are two distinct classes in every warship. 
To paraphrase a statement of ‘“‘Nemo’s,” we have the 
men above deck and the men below deck. There are in 
every warship two distinct crews, each crew with its own 
officers and its own duties. In the old sailing days there 
was but one crew, but one set of officers. The existence 
of marines—soldiers at sea—is not a contradiction of this 
statement, for in one sense it bears out our arguments, for a 
certain amount of friction constantly went on between 
the marines and the sailors. We have then in the service 
two sets of officers, two sets of men. There is a divided 
responsibility, and in all such cases there is certain to be 
trouble. Putting the captain of a ship on one side, the 
remaining officers have little or nothing to do, as com- 
pared with the engine-room staff. If it came to actual 
fighting, the case would be altered. In the old days of 
sails, the officers were continually employed. Sails have 
entirely disappeared in our largest ships, and will soon 
become things of the past. There devolves, then, on the 
sailor element of our ships nothing but routine duties. 
The old-fashioned sailor had to sail his ship and fight. 
The modern sailor has only to fight, and in peace time 
there is no demand made on him in this direction. But 
the work of the engineer daily becomes more and more 
important. The natural and obvious conclusion is, we 
think, that the engineers in the Navy should be in all 
respects put on a footing of perfect equality with what is 
known as the executive branch. We do not, however, 
adopt the view recently put forward that the engineers 
should become executive officers. That would, we believe, 
make confusion worse confounded. Our contention is 
that in the matter of pay, and allowances, and comfort, 
they should rank with any other branch of the service. 
If, for example, the education and importance to the 
ship of an assistant engineer are as thorough and complete 
as those of a lieutenant, then the pay and privileges of 
the engineer and the lieutenant should be equal. As to 
details, it is unnecessary to repeat here what “ Nemo” 
says in another page. 

The comparison which is frequently instituted between 
the engineering staff of our warships and those of 
Atlantic liners is founded ona misapprehension. The 
engineering duties of such ships as, say, the Trafalgar 
and the Teutonic are carried out on quite different sys- 
tems. The Teutonic carries eighteen engineers and a chief 
engineer. There is besides a small army of greasers. 
The Trafalgar will carry a chief engineer, and three 
assistant engineers, and twelve engine-room artificers. 
These artificers are fitters, erectors, coppersmiths, &c., 
and in no way on a par with the engineers of the 








Teutonic, who nearly all hold first-class certificates from 
the Board of Trade. They have all had sea experience, 
and they are accustomed to the continual use of engines 
of the largest size driven as hard as they can go. We 
believe that it would be very much better for the Navy 
if more men of the Atlantic liner type were employed in 
it, but this would cost more than the present system. It 
is doubtful, however, if it would be dearer in the long 
run, if we bear in mind the frightful cost in mere money 
of the incessant breakdowns for which our warships 
are notorious. It may perhaps be said that we are digress- 
ing from the consideration of the position of engineers 
in the Navy. But the efficiency of our fleets is a matter 
of even greater importance. The entire system is, we 
believe, open to improvement, not only with regard to 
the pay and promotion of the 670 men on whom so much 
devolves, but in the management of engines, boilers, and 
the machinery in general of our warships. It is quite an 
open question if the best results can be obtained from ~ 
the employment of one or two highly-trained men and 
a great many fitters and erectors. It appears that in 
this respect the practice of the great steamship com- 
panies is much to be preferred. In the Navy there is 
too great a gap between the engineers and the artificers. 
An intermediate class is wanted, and could be provided 
at a moderate outlay. It must not be forgotten that the 
engines in men-of-war are, for the most part, much 
lighter, much more crowded together, and much weaker 
in proportion to the power to be got out of them than is 
the machinery of the mercantile marine, and it is 
reasonable to say that more skill is needed on the part of 
those who have to run those engines and boilers. There 
is more need for men with heads, and not less need 
for men with hands; but the engine-room artificer is not 
expected to have a head. He is only paid to work, and 
not to think, and it is quite possible that to the want 
of thought much of the disaster which attends the 
steaming of our warships is indirectly due. The cost of 
breakdowns nevers seems to be considered. Yet we have 
every reason to believe that it would astonish the tax- 
payers if they had the details before them. We do not 
refer to the cost of a disaster in case of war, which might 
have to be paid in millions, but to the regular dockyard 
bills for repairs to engines and boilers in peace time. 

Whether a change will ultimately be forced on the 
Admiralty by the mere pressure of events or not, it is 
hard to say, but meanwhile it is certain that some steps 
should be taken to satisfy the engineers of the Royal 
Navy. Their wishes, as set forth by ‘‘ Nemo,” represent 
nothing very exacting. The sum which would suffice to give 
them the augment in pay of which they speak is neither 
absolutely nor relatively large. As to rank, they demand 
nothing that may not be conceded without wounding the sus- 
ceptibilities of the executive branch of the Service. That 
the whole system of engineering in the Navy can be im- 
proved we feel certain. We have on morethan one occasion 
said as much. But the most important step to effecting 
improvement will, we hold, consist in the appointment 
of an Engineer Lord of the Admiralty. Until such an 
appointment is made, engineers in the Navy will never 
take their proper position in the eyes of the sailor ele- 
ment. If the engineer only had the same status as the 
executive officer, friction would be diminished, and com- 
plaints would be less rife. We are not too hopeful, 
however, that a change will be effected for the better so 
long as Government can obtain all the engineers 
required under the existing conditions. We are glad 
to see that, according to the latest information avail- 
able, the supply of students is falling off. For thirty- 
two engineers studentships last year, of 177 com- 
petitors eighty-five obtained above 780, the minimum 
qualifying marks. This year, for forty studentships, 
ninety-three competed. The standard of minimum 
marks having been raised to 880, only thirty-four 
candidates qualified; but in order to fill up the numbers, 
all candidates who had reached the lower standard of 
last year—and there were six—were accepted. Of the 
forty thus obtained, it is understood that four have since 
failed to pass the medical examination; so that it has 
only been possible to obtain thirty-six for appointment. 
This year, also, fifteen appointments as assistant 
engineers would have been made from young engineers 
trained in the technical colleges and private engineering 
firms ; but only five candidates offered, and of these only 
two have succeeded in finally qualifying. The facts 
scarcely bear out Lord George Hamilton’s view as to an 
unlimited or even sufficient supply. 


THE CAPITAL AND WORKING OF OUR RAILWAYS. 


THE Railway Returns of capital and traffic for the 
past year, and the General Report of the Board of Trade 
on the accidents that have occurred on the various 
lines of the United Kingdom in that period, have just 
appeared as Parliamentary documents, furnishing a 
comprehensive view of the progress of railway under- 
takings, and the service which they render to the public. 
The total length of line open for traffic at the end of the 
year was very nearly 20,000 miles, or about double what 
it was some thirty years before. Since 1854, single lines 
of rail have been increased in length fully fourfold; but 
double lines or more have been augmented at a slower 
rate, the increase being not much above one-half. At 
the present time the double and multiple lines are not 
very greatly in excess of the single, the length of the 
former being 10,853 miles compared with 9090 of the 
latter. Thirteen companies report having 363 miles of 
railway with four lines of rail or more; 144 miles of three 
lines; 6282 miles of double lines, and 3258 of single. 
The total mileage is 10,047, showing that these com- 
panies contributed fully one-half the entire length of 
railway in the United Kingdom. The North-Western 
has the longest stretch of four lines or more, the miles 
being 146. The Midland comes next with 82. It 
would be well if all the companies gave the same 
particulars. The total paid-up capital of all the 
railway companies in the United Kingdom at the 
close of 1889 was £876,600,000, a sum far in excess of the 
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National Debt. The capital for each mile of railway 
amounts on the average to £44,000. Of course this 
includes the rolling stock, as well as other appliances of 
the line. As might be supposed, the amount of capital 
per mile is rising, a process which has been continuous 
since 1872. In 1854 the capital was £35,523 per mile. 
Exclusive of season-ticket holders, the number of passen- 
gers last year exceeded 775,000,000, being very nearly 
seven times the number in 1854. Including receipts from 
season tickets, carriages, horses, and post-office mails, the 
passenger traffic last year brought in £32,631,000. This 
is not much more than three times the amount received 
in 1854, although the passengers were multiphed nearly 
sevenfold. It will be at once perceived that a consider- 
able change must have taken place in the conditions 
under which the passenger traffic is worked. The facts 
point to a considerable increase in the number of short 
journeys, and a reduction in the fares. The receipts per 
head for the passenger traffic have dropped from Is. 10d. 
to 10d., a very striking result, connected no doubt with 
the extraordinary influx of third-class passengers, whose 
patronage it is now found profitable to cultivate. 

The receipts from the goods traffic have risen more 
rapidly than those which are due to passengers, the in- 
crease since 1854 being fourfold. The goods traffic brought 
in more than £41,000,000 last year, which, added to the 
receipts from passengers, make up a total of £73,717,000. 
The sum total shows £3696 per mile of line open, and a 
fraction more than 4s. 10d. per train mile. Per mile of 
line the increase is large since 1854, but per train mile 
there is a reduction from 5s. 6}d. A heavier traffic, and 
one worked at less cost to the public, accounts for these 
variations. Taking in the miscellaneous items, the total 
exceeds £77,000,000, a splendid rise on the year before, 
when the total receipts were 472,895,000. But the 
working expenditure rose considerably, going up from 
£37,762,000 to £40,094,000. This reduced the gain, but 
still left a good balance, the net receipts rising from 
£35,133,000 to £36,931,000, bearing the proportion of 
421 per cent. to the paid-up capital, in place 
of 4:06 in the year before. In 1886, the proportion 
was slightly below 4 per cent. In the particulars as 
to the receipts, the predominance of the third-class 
traffic is very striking. The receipts from third-class 
passengers, including parliamentary, were £19,785,000, 
whereas the first-class only produced £3,188,000, the 
second-class £2,705,000, and the holders of season or 
periodical tickets £2,196,000. The receipts from 
passengers, exclusive of supplementary items, being 
£27,874,000, it will be seen that the receipts from the 
third-class were more than two-thirds of the total, espe- 
cially as some of the season and periodical tickets would 
be third-class. In point of numbers we see an extraordinary 
disparity. The first-class passengers slightly exceed 
30,000,000, the second-class are under 63,000,000, and the 
third-class are more than 682,000,000, the grand total being 
above 775,000,000, in addition to 1,271,000 holders of season 
and periodical tickets. The last-named are reckoned in the 
General Report on Accidents as accomplishing 140,000,000 
journeys in the year. Adding this number, we get an 
aggregate of 915,000,000. The number of miles travelled 
by passenger trains last year was 161,000,000. The goods 
trains accomplished less, their mileage, including the 
mineral traflic, being 139,000,000, Above 3,000,000 miles 
may be added for mixed trains. To work this traffic there 
were very nearly 16,000 locomotives, 36,000 passenger 
carriages, 13,500 other vehicles attached to passenger 
trains, and more than 503,000 wagons, besides 14,000 
other carriages or wagons. Excluding the locomotives, 
the total becomes 567,000. 

The General Report on the railway accidents of the 
past year shows that more than 1000 persons were killed 
during that period in the working of the railways, and 
above 4800 injured. Included in these numbers are 183 
passengers who were killed, and above 1800 who suffered 
injury. But the deaths of ninety-five of these passengers, 
and the injuries received by 813, are considered chiefly 
due to want of caution on the part of the individuals 
themselves. Thus the railways are only held directly 
responsible for eighty-eight passengers killed and 1016 
injured, these being sufferers from accidents immediately 
connected with the trains. Of the eighty-eight as many 
as eighty perished in the Armagh disaster, where also 
262 were injured. That catastrophe makes a mark on 
the record of 1889, like the Tay Bridge disaster of 1879, 
when, out of seventy-five passengers killed by train 
accidents during the year, seventy-three were lost in that 
single and terrible affair. It is thus that the deaths in 
those two years are rendered exceptionally high, when 
otherwise they would have been singularly few. So far 
as the killed are concerned, last year does not show so 
high a proportion as 1874, when the deaths were one in 
5,556,000 of the passenger journeys. The best propor- 
tion in the last sixteen years is afforded by 1885, when 
the ratio of passenger deaths was one in 116,000,000. 
Exclusive of journeys by season ticket holders, the pas- 
senger deaths due to railway accidents last year were one 
in 8,809,000 of the journeys taken, and the cases of 
injury one in 763,000. Including the passengers killed 
and injured during the year from all causes, whether 
through heedlessness on their own part or not, the killed 
appear as one in 4,236,000, and the injured as one in 
423,280. These ratios are not so good as those of 1888. 

It is a matter for uneasy reflection that so many of the 
officers and servants of the companies meet with death 
and injury in the course of their duties. The present 
report shows 435 killed and 2769 injured, including ser- 
vants of contractors. Of this number only four were 
killed and 117 injured by train accidents. Irrespective 
of this distinction, the killed were one in 796 of the 
number employed, and the injured one in 125. The 
actual proportions must be better than these, the number 
employed being taken as recorded in 1884, when a Par- 
liamentary return showed it to be 346,426. The number 
was also known in 1874, when the deaths were one in 
320 and the injured one in 89. Painful as the present 
state of affairs may seem, there is an immense improve- 





ment compared with the years immediately following 
1874. We need not look far to see where the fatalities 
most abound. We naturally look to the shunters, and 
we find these pre-eminent, as being killed last year at the 
rate of one in 202, the injured being one in 18. In 
absolute numbers killed the permanent-way men stand 
highest, the fatalities among them being 91. Porters 
come next, numbering 61. But there is something par- 
ticularly startling in the statement that of the men 
employed in shunting operations, including coupling and 
uncoupling vehicles, no fewer than 127 were killed in the 
course of the year. In this respect it is hard to discern 
any improvement. 

The train accidents of the year were sixty-nine. Look- 
ing back to 1877, we find that these disasters are, on the 
whole, diminishing in number. They are tabulated in 
twelve classes, and the most numerous consist of colli- 
sions within fixed signals at stations or sidings. Such 
accidents in 1889 amount to twenty-five, the second rank 
being taken by accidents from trains entering stations at 
too great speed, occurring in twelve instances. Eleven 
accidents arose from engines or vehicles meeting with 
obstructions, or leaving the rails in consequence of 
obstructions, or from defects in connection with the 
permanent way or works. Accordingly, in these three 
classes forty-eight accidents out of the sixty-nine are 
accounted for. In three cases out of the eleven just 
named, it is mentioned that the automatic continuous 
brake did good service in stopping the train. Concerning 
the twenty-five collisions within fixed signals at stations 
or sidings, it is mentioned that nine of the accidents were 
mainly due to mistakes of signalmen in block working, 
arising from forgetfulness or want of care, while eleven 
were chiefly due to want of care and vigilance on the part 
of the engine drivers. In three instances the satisfac- 
tory action of the continuous brakes is said to have been 
apparent in lessening the effects of the collisions. Four 
accidents occurred on inclines, and among these we have 
the terrible disaster on the Great Northern of Ireland. 
This is declared to have been the most serious of any 
railway disaster on record in this country, and it is 
pointed out that the accident would not have happened 
had the train been fitted with the automatic continuous 
brake. In an enumeration of the circumstances which 
contributed to the accidents in 1889, it is shown that the 
contributory circumstances were as many as 113, whereas 
the accidents themselves were but sixty-nine. It is 
singular that fifty-one of the circumstances, that is to 
say, nearly half, are specified as “ negligence, want of 
care, or mistakes of officers or servants.” Of the sixty- 
nine accidents, fifty-eight occurred on fifteen lines of 
railway, the North-Western having eleven, the Great 
Western ten, and the Midland five. 

To the loss of life and cases of injury already men- 
tioned must be added many others of a somewhat extra- 
neous character. Among the killed were 267 trespassers, 
84 suicides, and 72 persons making use of level crossings. 
In all these instances we find an increase compared with 
the previous year. With respect to the working of the 
lines, it is shown-that progress is being made with 
the absolute block and interlocking systems, and the 
Act of 1889 is relied upon to accelerate such improve- 
ments. The statistics of continuous brakes are also 
given, concerning which we fear there is need of some 
revision, if the brakes are in all cases to be worthy their 
name. Mr. Courtenay Boyle, who prepares the general 
report, refers to the Penistone accident, and draws atten- 
tion to the correspondence which took place between the 
Board of Trade and the railway authorities concerning 
the necessity of frequent and careful examination of 
locomotive engine axles. The locomotive engineers of 
the principal railways passed a resolution in January last, 
that in order to meet the wishes of the Board of Trade, 
there should be a special examination of an axle when it 
had run about 250,000 miles, and at each 100,000 miles 
run thereafter. This is to be in addition to the critical 
examination every axle undergoes each time the engine 
is in the shop for repairs. Mr. Boyle’s final remark is 
one of regret at the number of instances in which 
servants of the companies, performing duties connected 
with the trains to which accidents occurred, had been at 
the time of the accident on duty for a large number of 
hours. This is an evil which is undergoing correction, 
and we may hope to find it rapidly brought within 
narrow limits. Coupling this with the additional powers 
which the Legislature has conferred on the Railway 
Department of the Board of Trade, it ought to come to 
pass that railway accidents and their fatal consequences 
will undergo marked diminution. But it is, nevertheless, 
true that the account of death and injury is largely 
composed of cases in which the Board of Trade or the 
companies can interfere to little purpose, unless it be in 
regard to those individuals who are employed on the 
several railways of the United Kingdom. 





AN INLAND ARSENAL AT SHEFFIELD. 


THE naval manceuvres are very closely watched at Sheffield 
every year. This is only natural, when it is remembered 
that the great establishments of that town produce the 
armour-plates which clothe our warships, the projectiles 
which pierce them, and the guns from which the shells are 
fired. At Sheffield, also, are made the great steel brackets, 
rudders, anchors, &c., which form so important a feature of 
modern shipbuilding. It did not escape notice, therefore, 
that prior to the late evolutions a number of vessels had to 
put to sea in an unfit condition. The reason assigned was 
that the attention of the authorities had been mainly directed 
towards the completion and fitting out of two newlarge vessels, 
and consequently they were unable with existing accommo- 
dation to keep pace with the necessary repairs and renewals 
to the greatly increased number of vessels we now possess. 
It was further suggested, by a leading London paper, that 
provision ought to be made in the North for work which the 
Government dockyards cannot overtake. Sheffield has a 
remedy ready-made—the construction of a naval arsenal in 
that town. It is urged that Sheffield is in the very heart of 
the steel, iron, and coal industries; has many manufacturers 
who are famous for their production of warlike material ; and 
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is thus exceptionally well located for an inland arsenal, \), 

should Sheffield, it is asked, continue to manufacture ouat 
armour, and other warlike stores to send miles away to be 
completed, when she could finish them at home, and thus add 
to her own wealth while saving the national pocket to an 
enormous extent? The Sheffield Canal scheme would have 
to be extended to suit the new requirement; “ but takin 

into consideration,” says a writer in the Sheffield Telegraph 

“the great desirability and utility of being able to carry on iron. 
clad building where all the material required is at hand, without 
the difficulty and cost of transit for, say, 300 miles, sure) 

the Government might be induced to assist the canal scheme 
to such an extent as would be necessary to accommodate the 
largest vessels afloat.” It is a large request; but Sheffield js 
given to large things. 


COST OF KEEPING THE RHINE NAVIGABLE, 


ACCORDING to a recent report of the United States Consy) 
at Manheim, the Germans are cudgelling their brains over 
plans to make the Rhine navigable for steamers as far gg 
Kehl or Strasburg. To keep the stream in bounds and nayi. 
gable, Alsace and Lorraine have expended since 1840, when 
those States entered into an agreement with Baden to correct 
the current, down to 1889, £1,764,140; and since 1852, when 
the Rhine began overflowing its banks, £1,782,770 for dykes, 
Baden paid for correction and keeping the current in order 
from 1838 to 1888, £2,277,710; for dykes and flood preventers 
since 1840, £167,730. For the harbour of Manheim alone 
the State has profitably paid £924,290, and for the small 
harbour £87,460. Bavaria, Baden’s neighbour on the left 
bank, has paid from 1846 to 1888, £364,450; and the Palati-. 
nate communities, towns and villages, have paid for dykes 
£215,660. Ludwigschafen’s harbour cost £100,000. Hessen, 
further down, paid a total, including cost of the department 
having control of the Rhine waters, and the dyke building 
where the river runs through Hessen, from 1824 to 1887-8, 
£544,640. Prussia, which takes up the Rhine after Hessen, 
= from 1840 to 1889-90, £2,105,970, and in addition, for 

arbours of safety at Emmerich, Lorely, Oberlahnstein, 
Oberwenter, and Riidesheim, £65,000. These sums, amount- 
ing to £6,852,910, do not include either the cost of keeping 
the breakwaters, walls, and wharves, or that of protecting the 
dykes, or the enormous amounts paid for extending the har. 
bours of Hockfelden and Ruhrort. These figures show that 
the Germans find it more than worth while to make and keep 
their rivers navigable. It would be an interesting study to 
find out how much has been expended, not on the Rhine 
alone, but on the Elbe, Main, Oder, and Weser, to say nothing 
of the hundred smaller streams, waterways, and canals. 


CLYDE NAVIGATION, 


For some time past, owing to the difficulty in obtaining 
wagons and railway facilities for removing the iron brought 
to Glasgow, the state of the mineral traffic has become very 
congested. Not only have constant complaints been made 
by shipowners as to the detention of ships, but during last 
year it is estimated that nearly 100 steamers were prevented 
from going to Glasgow from this cause, and delivered their 
cargoes at Greenock or Port Glasgow. During this year 
the situation has become worse, and since the Ist of January 
as many as 125 steamers, laden with 128,000 tons of ore and 
pig iron, have had, for want of accommodation at Glasgow, to 
unload at other ports. During the last ten years the imports 
of iron ore from Bilbao have risen from 40,000 tons to 
500,000 tons—the quantity delivered at Glasgow last year, 
The Clyde Trustees being constantly urged by the shipowners 
to remedy the present block, and believing that the fault 
lies with the railway companies in not providing a sufficient 
supply of trucks, have turned their attention to the Railway 
Commissioners, from whom they are advised by the counsel 
whom they have consulted that a remedy can be obtained. 
Unless this appeal to the railway companies has more e Ject 
than has hitherto been the case, it is said a formal ap, eal 
will be made to the Commissioners. 
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The Law and Practice under the Patents, Designs, and Trade 
Marks Acts, 1883 to 1888, with the Practice in Actions for 
Infringement of Patents, and an Appendix of Orders and 
Forms. By Witi1AM Norton Lawson, M.A., of Lincoln’s- 
inn, Barrister-at-Law, Recorder of Richmond. Second 
edition. London: Butterworths, 1889. 

The Patentees’ Manual: a Treatise in the Law and Practice 
of Patents for Inventions, with an Appendix of Statutes, 
Rules, and Foreign and Colonial Patent Laws, Inter- 
national Convention, and Protocol. By JAMES JOHNSON, 
of the Middle Temple, Barrister-at-Law, and J. Henry 
JOHNSON, Solicitor, Assoc. Inst. C.E., Past-President of the 
Institute of Patent Agents. Sixth edition. London: 
Longmans and Co. and Stevens and Sons. 

THE appearance of new editions of these books will have 

been welcomed by all practitioners. What with altera- 

tions in the law by statute and rules, and what with the 
increased number and importance of judicial decisions, 
which, by reason of the greater number of reporters, 
official and otherwise, are more accessible than used to 
be the case, the necessity of frequent and accurate revision 
of text-books is manifest. Mr. Lawson has considerably 
increased the scope and matter of his book over his 
previous edition, while, of course, preserving the same 
arrangement—a scheme under which he gives his notes 
and authorities under the various sections of the Act to 
which they immediately relate. The arrangement is 
unquestionably convenient, especially when speedy refer- 
ence has to be made to the Act, as in Court or conference. 

The first edition was a very good book; the second is 

excellent. 

The authors of “The Patentees’ Manual” have con- 
siderably enlarged and, in some respects, rearranged out 
old friend. Respectable in its antiquity, the book shows 
no sign of decrepitude; and so far as we have had an 
opportunity of testing this edition, we have found it con- 
cisely accurate in all respects. The practical experience 
of over forty years of one of the authors has enabled him 
to give a value to his work which would be wanting In 
that of a young practitioner. The appendix of foreign 
and colonial patent law is very useful. This edition 18 
better than any that has gone before. 

Although these books treat of the same subject, neither 
pretends to be exhaustive, and each contains something 
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that is not present in the other. The two books should 
be side by side in the professional library. 


The Law of Trade Marks and their Registration, and Matters 
connected therewith; including a Chapter on Goodwill. By 
Lewis Boyp SEBASTIAN, B.C.L., M.A., of Lincoln’s Inn, 
Barrister-at-Law. Third edition. London: Stevens and 
Sons, Limited. 1890. 

FIFTEEN years ago, when the Bill which ultimately became 

the Trade Marks Registration Act, 1875, was under discus- 

sion, we were very sceptical as to the direct benefit the 
community was to gain in return for the amount of litiga- 
tion and expense that we anticipated would follow. We 
venture to think that our doubt as to the former is still 
shared by a great many, but a glance at this portly tome 
of 650 pages leaves no doubt as to the latter. It is not 
too much, perhaps, to say that if it had not been for the 

Act, hundreds of judicial decisions would not have been 

pronounced, and this book would not have been written. 

However, we had the Act; it has been repealed and 

replaced by other legislation, and we are now the pos- 

sessors of a rather complex system of procedure and a 

new body of law. What benefit traders and consumers 

have received they best know. It is scarcely necessary 
to say that Mr. Sebastian does not waste his space by 
discussing the question of expediency. He confines him- 
self to an exposition of the law and practice, a subject 
which he has made his own from a very early date under 
the new system. His work has long been a standard 
text-book for the practitioner, and the new edition, which 
has not come before it was wanted, promises to be as 
useful as its predecessors. It has grown by an addition 
of 150 pages upon the former 500, and the cases cited 
have increased nearly one-half during the past six years. 
The decisions of American and Colonial Courts are cited 
more freely in this work than in any other English legal 
work with which we are acquainted, and, we think, 
wisely. It is true that they are not “ authorities” for 
our Courts, but as the expression of opinion of learned 
judges administering a law developed from our own, they 
are very valuable, and entitled to the highest respect. 

In addition to a collection of forms and precedents, Mr. 

Sebastian includes the Merchandise Marks Act, 1887, the 

United States statistics, 1870-81, and the Treaty with the 

United States. The book is compact, exhaustive, and 

trustworthy. 


The Practical Engineer’s Handbook, comprising a Treatise on 
Modern Engines and Boilers, Marine, Locomotive, and 
Stationary, and containing a Large Collection of Rules and 
Practical Data, relating to recent Practice in Designing and 
Constructing all kinds of Engines, Boilers, and other Engi- 
neering Work, the whole constituting a Comprehensive Key 
to Board of Trade and other Examinations for Certificates 
of Competency in Modern Mechanical Engineering. By 
Water S. Hutton. Third edition. London: Crosby 
Lockwood and Son. 1890. Crown 8vo., 478 pp. 

Tue third edition of a work we have favourably noticed 

on the appearance of the two first needs few remarks. 

Further experience with it confirms our previously 

expressed opinion of its value. It is a book fairly 

described by its title, except as regards the use of the 
word treatise, which is not used in the usual sense. It 
is eminently a practical engineer’s handbook, containing 

a vast collection of the sort of information that mecha- 

nical engineers in practice are constantly requiring. 
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XAILWAY RaTES.—The draft classification issued by the Board of 
Trade for those items of the merchandise traffic which specially 
concern the electric trade is, according to the abstract made by Mr. 
A. P. Trotter for the Electrical Trades section of the London 
Chamber of Commerce as follows:— 














| Class pro- | re 
Old Clear-| Class in posed by om led by 
classifi-| ing Deposited Chamber | "Seed ry 
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Commerce. | — 
Dynamosin cases 2 3y = Omitted 2 2 
Batteries packed | 3 on ee a) 8 
Sulphuric acid . . 4 Special) Omitted ‘ not dealt with 
Telegraphic bat- | 
teries., .. .. 3 3. | Omitted 3 3 
Electric storage | | 
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Telegraph posts. . 1 1 | Omitted 1 B 
Reflectors, glass 4 4} 5 4 4 
Sponge cloth .. 2 2 | Omitted 2 3 
Steel bars, bun- | 
nae Sees ar 2 | Omitted 2 | 2 
elegraph cable dy 4y Omitted 3 | 3 
ire, cotton wi 
covered ., ../ 9 ts a } 2 





THE MANCHESTER SHIP CANAL.? 
No. IL. 


As already stated, the bottom width of the canal is 
120ft., and the depth 26ft., and this is provided under the 
railway viaducts and between all permanent structures, 
which will enable ships to pass each other at all parts; 
the surface width varies according to the nature of the 
material through which the excavation is carried from 
120ft. to 200ft. The Suez Canal was intended to have a 
bottom width of 72ft. and a depth of 26ft., the section 
providing for 26ft. depth of water for 72ft. in width, 20ft. 
deep for 95ft., and 15ft. for 112ft. in width, the slopes 
being 2 to 1. When opened for traffic the depth was not | 
more than 20ft. in several places. Gares, or places at | 
which vessels could pass each other or moor, were pro- | 
vided by widening the channel at intervals of five or six | 
miles, and the speed of all vessels going in the same 
direction was limited to that of the slowest. This 





caused great delay and inconvenience, and the first | 


recommendation of the sub-commission appointed in 


1884 was that the canal should be widened 50ft. through- | 


out its length. This would give a minimum of 122ft., or 
2ft. wider than the minimum width fixed for the Man- 
chester Ship Canal. This width has not yet been 
attained throughout the whole length, and the depth is 
now about that fixed for the Manchester Canal, viz., 26ft. 


The Amsterdam Ship Canal has a bottom width of | 


87ft. and a depth of 23ft., and has answered its purpose 
admirably, enabling the class of vessels navigating to 
pass each other, and thus avoiding delays incurred in the 
Suez Canal. 

On the Manchester Ship Canal the bulk of the excava- 
tion is in alluvial deposit drift, clay, marl, and sandstone, 
and the sections vary accordingly. The greater portion 
of the cutting is sloped at 14 to 1—Cross Sec. No. 1—and 
pitched with rubble sandstone, hand packed, taken to a 
depth of 2ft. below the bottom of the cutting. The pack- 
ing is 2ft. wide at the bottom, diminishing to lft. 6in. at 
the top, and this packing is employed at all sections except 
where sandstone rock is found. The sandstone is battered 
at 2in. to a foot—Cross Sec. No. 3—and modifications of 
these slopes are shown on sections Nos. 2 and 4. These 
four are typical sections of the cutting throughout. 

To enable him to deal with a contract of this magni- 
tude, involving the removal of 50 million cubic yards of 
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; months of the commencement of operations. In the 
| interval that has elapsed these numbers have been 
greatly augmented, and there are now employed three 
French, three German, and eighty-six other excavating 
machines of the type supplied by Messrs. Ruston and 
Proctor, Whittaker and Priestman, 175 locomotives, many 
of them six-wheeled, 140 steam engines, 150 cranes, 6500 
wagons, and 14,000 men and boys, the value of the plant 
approximating £1,000,000 of money. 

The large amount of work done by machines is one of 
the notable features of the contract, and cannot fail to 
arrest the attention of all persons conversant with the 
execution of large engineering works. While providing 
such an aggregation of plant, the contractor did not 
neglect the welfare of the large number of men who were 
to work it. On each section, at convenient places, wooden 
huts and stores have been erected; a hospital for the 
| accommodation of the injured is built on every other 
| section, at a place convenient of access from either, and 

a place of worship has been provided on each section, so 
| that the spiritual wants of the men and their families 
| might not be left uncared for. This betokens a great 
| advance from the humanitarian point of view, and shows 
| that employers of labour are ready to face the responsi- 
| bility that lies at their door, and not to consider that all 
| obligation to their men ceases on the payment of the 
| daily or weekly wage. 
| To carry his views into effect the contractor has built 
| upwards of 400 wooden huts at different parts of the 
| canal, nine stores, and nine mission halls. One of Mr. 
| Walker’s first objects was to connect his different offices 
| and depdts by railway and telephonic communication 
| Of the latter there should have been no difficulty, but 
| many months elapsed before the necessary arrangements 

with the numberless landed interests and the Post-office 
| authorities could be adjusted. As the canal is taken for 
| long lengths through a thinly populated country, the 
| telegraph was not always conveniently available. 
| The railroad was no small work of itself. It is thirty- 

six miles from end to end, and to meet the requirements 

of the contractor in removing earth and stone, conveying 
| plant and stores of all descriptions, it has been necessary 
| to lay 220 miles of single line. The ordinary 4ft. 8}in, 
| gauge has been adopted, and a thoroughly good temporary 
| road, well sleepered, with rails 56 1b. to the lineal yard, 
| fished at the joints, has been laid from Manchester to the 
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SECTIONS OF MANCHESTER SHIP CANAL. 


excavation, building five sets of ship locks on the line of 


the canal, and three locks connecting the canal with the | 


Mersey between Runcorn and the Weaver estuary, 
the completion of docks at Manchester, as well as 
the deviation of four lines of railway, it was neces- 
sary that the contractor should make ample and 
well-considered preparations. He engaged to finish 
the contract in four years from the commencement 


under a heavy penalty, and that a premium should | 


be paid if he finished before the contract time had 
expired. No one could have realised the situation more 


thoroughly than the late Mr. T. A. Walker, whose death | 
is deplored by all connected with the undertaking, from | 


the directors of the company to the workmen on the job. 


Fortunately, Mr. Walker lived to see the organisation | 


complete, and since his decease, in November last, his 
executors and highly competent staff have continued the 
operations most successfully. 
ground to cover, about fifty million square yards of earth- 
work, and an engineering work of magnitude every mile 


or so, it was necessary both for the engineer and the | 
Mr. | 


contractor to divide the responsibility out of doors. 
Williams has divided the work into nine sections, with a 
resident engineer and one or more assistants on each. 
Mr. Walker, having to deal not only with the work 
but with the men and materials, has to provide a more 
numerous staff, and has on each section an agent, with 
the necessary complement of sub-agents, contractors, 
engineers, storekeepers, &c. Each section has its own 


plant and workshops, with machinery for the repair of | 


plant, timekeepers, &c., and is worked as a separate 
contract, the whole being under the control of the chief 
office at Manchester. 

On the contract being settled, plant was at once placed 
upon the works in great quantities. The stoppage of the 
operations at Preston Dock, and the near completion of 
the Barry Docks, on both of which Mr. Walker had been 
employed, facilitated the concentration of suitable 
machines of modern construction in numbers that 
astonished men who had long experience of public 
works. The makers of machines were also requisitioned, 
and as the revival of trade had hardly commenced to be 
felt they were able to respond to the call with alacrity. 
The result was that in the summer of 1888, there was 
collected and at work 65 steam excavating machines, 87 
locomotives, 8000 wagons, 50 steam pumps, 50 steam 
cranes, and other plant in due proportion, while 8500 
men were employed. By this means an impression was 
rapidly made upon the excavation, and an output of 
1,800,000 cubic yards per month accomplished within six 








1 For preceding article see p. 34 ante. 


With thirty-five miles of | 





eastern shore of the Weaver estuary, and from the western 
shore to Eastham. The estuary, being 500 yards wide at 
this point, has not been bridged. Trains for conveying the 
workmen are run along this line night and morning. The 
completion of the line, as now laid, involved the building 
| of seventy-four bridges, some of them, where the river 
| was crossed ‘on the skew,” running into long lengths. 

The receipt of material and stores is facilitated by the 
proximity of the canal to the Mersey, and by junctions 
with the neighbouring railway companies. (See map, 
| page 34.) The most important wharf is at Eastham, 
| where the bulk of the waterborne material required for 
| the sections between Eastham and the Weaver estuary 
|are in the main discharged. This wharf is in daily 
| requisition, and there are usually vessels lying in 
the river awaiting their turn. Granite from Cornwall, 
cement from London, timber from Liverpool and 
| elsewhere, and stores of many descriptions, are dealt 
| with here. The connection with the railways is at 
| Ellesmere Port, and from thence, east and west, 
material is distributed im the railway companies. 
wagons to the different stores and important works’ 
Similar facilities for the reception of material, both by 
water and rail, are provided at the Bridgewater Docks, 
immediately below Runcorn, and further east, at Latch- 
ford, these connections are made with the London and 
North-Western Railway Company; while nearer Man- 
chester junctions are formed, near Irlam and Cornbrook, 
with the Cheshire lines; and as the monthly consumption 
of coal amounts to 10,000 tons, and of cement to 8000 
tons, these means of communicating with the outside 
world are of great importance to the contractor, and 
must bring a considerable amount of additional traffic to 
the railway companies. 


| 








RyLaNpD’s Iron, STEEL, TIN-PLATE, COAL, ENGINEERING, AND 
ALLIED TRADES Directory, 1890.—We have received a copy of 
this directory, published by the proprietors of the “‘Iron Trade 
Circular,” Birmingham. It is an alphabetically and geographically 
arranged and also a classified directory of the iron, steel, tin-plate, 
engineering, and allied trades of the United Kingdom, in conjunc- 
tion with Ryland’s map of the ironworks, iron ore mines, and coal 
measures. It contains the names of all the iron, steel, and tin- 

late makers, copper, lead, tin, and zine smelters, all with their 
rh and trade marks, and of the iron ore mines and collieries 
and coke makers. A special feature of the new edition is the 
addition of brands to the lists of finished iron makers, pig iron 
makers, steel makers, and tin-plate makers. This will, no doubt, be 
greatly valued by buyers, as it will save any cross reference, and 
shows at a glance the whole of the brands of iron, steel, or tin- 
plates in any district. The directory is well printed in clear type, 
the maps are on a sufficient scale to be easily read, and the edges 
are coloured, so that the different sections are readily found, 








158 


THE ENGINEER. 





Ava. 22, 1890, 








MAIGNEN’S WATER SOFTENING 
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APPARATUS AT CORNWALL WORKS. 





MAIGNEN’S WATER SOFTENING APPARATUS 
FOR STEAM BOILER FEED. 

By the engravings above and on page 159, which we 
engrave from a freehand sketch made in Messrs. Tangyes’ 
works, we illustrate the arrangement of water softening 
apparatus erected on Maignen’s system at the Cornwall 
Works of Messrs. Tangye, Birmingham, and similar to that 
erected at the London and South-Western Railway Com- 
pany’s Works at Nine Elms, where the apparatus supplies 
softened feed-water for a large battery of fixed boilers of the 
locomotive type. The plant shown is capable of softening 
and clarifying a minimum of 500 gallons per hour. The 
water to be treated is generally about 36 deg. of hardness, 
and contains, apart from the lime, &c., in solution, large 
quantities of earthy substance in suspension. After treat- 
ment, the hardness is reduced to 6 deg. or 7 deg., and is 
brilliant and free from any suspended matter. The plant 
consists of three cylindrical cisterns of an aggregate capacity 
of 1200 gallons. An iron cone, see page 159, is loosely 
dropped into each cistern, and the connections between the 
tanks are made in such a manner as to guide the water in an 
up-and-down direction. This arrangement, apart from its 
facilitating the mixing operation, assists the precipitation of 
the solid matter. 

On the top of the first tank is placed an automatic reagent 
feeding apparatus similar in action to a pug mill, and 
arranged so that it gives a definite proportion of reagent to 
water. The hard water to be treated enters so that it passes 
over @ water-wheel as shown in the engravings. The motion 
given to this wheel iscommunicated to a feed wheel inside a 
hopper which contains the reagent and sends out a definitely 
proportioned quantity through a small slot. This slot can 
be minutely regulated so as to soften the water to the desired 
degree. 

In order to bring the water and the reagent into intimate 
contact with each other, the water is made to pass through 
2in. orifices at the apex of the two cones in the first and 
second or mixing tanks. By the time the water has reached 
the outlet of the second tank the chemical action is complete 
and clarification commences, and in order to hasten this | 
operation a series of inverted wrought iron funnels is placed 
in the third cone. Each funnel has an india-rubber ring 
round the outer edge, to form a tight joint between the | 
edge of the cone, so that no water can rise to the top 


of the tank without having taken an in-and-out course | 


through the series of funnels. The effect of this arrangement 
is to precipitate the solids inside and on the surface of the 
funnels, and on the flat plates between them. By the time 
the water reaches the top of the third tank it is comparatively 
clear, but not sufficiently so for feeding steam boilers. 

It therefore has its final clarification through a large form 
of Maignen’s “‘ Filter Rapide.” This—see page 159—consists 
of a series of hollow wood frames stretched over with pure 
asbestos cloth. A rubber ring is fixed on the outlet of each 
frame, forming a tight joint between the body of the filter 
and a false bottom which receives the softened and filtered | 
water. The frames are all held firm by a couple of racks 
and thumb-screws. The method of cleansing the apparatus | 
is very simple. Each tank is fitted with a blow-off cock at 
the bottom, and the deposit on the filter frames is removed | 
by passing a hose between them. The tanks and the filter 
are cleared of their solid contents about once a month or six 
weeks, and the asbestos cloths are readily accessible and 
renewable. The material being indestructible, they never 
need renewal if fairly treated. 

The mixture of reagents employed is that known as “ Anti- 
calcaire.”” It is varied according to the requirements of the 
water as found by analysis in each case, so as to remove the | 
required proportion of the permanent and temporary hard- 
ness. This mixture costs, we are informed, about 1d. per | 
1000 gallons softened for, say, Thames water. 


line, says the steaming qualities of the boilers have been 
increased since using the softening apparatus, and they are 
free from incrustation. 








IRON TRADES EMPLOYERS’ ASSOCIATION. 





THE eighteenth annual report of the Iron Trades Employers’ 
Association, which was adopted at the annual meeting, held 
in Newcastle on the 7th inst., deals with a number of 
questions of special interest to the engineering and iron 
industries. After briefly noting that a reaction in the iron 
and engineering industry would seem to have commenced, 
and that the signs of depression in the near future are 
becoming evident, the report proceeds to take a general 
survey of trade during the past year, and the various 
exceptional conditions by which it has been surrounded. It 
must, says the report, be reluctantly declared that the past 
year has not been a profitable one to engineers, as the sudden 
increase in the volume of work produced by no means 
ministered to their profits. The rising prices of material, 
and the immediate and often extravagant demands made by 
the workmen for increased wages rates and diminished hours 
of labour, have told greatly against the enterprise of the 
country by the disheartening effect they have had upon 
those whose capital is necessary for maintaining the national 
prosperity, with special reference to the industries in which 
the members are engaged. In regard to the wages question 
as affecting the engineering and iron trades, the report adds 
that the experience of the members of the above Asso- 
ciation does not differ from that of employers in other trades, 
inasmuch as every industry has been greatly disturbed 
by the combined demands of workmen for higher wages. 
Taking the leading districts where the Association has 
members, the upward tendency of wages may be generally 
taken at from 10 to 15 or even 20 per cent. In the ship- 
building and marine engineering districts the advanced rates 
are most strongly marked. There are, however, some 
districts where the supply of skilled labour has been plentiful 
enough to enable employers to meet the demands of their 
workmen by partial concessions to their best hands only, and 
to succeed in resisting all further claims for general advances. 
So far as the wages question presents itself at the present 
time, there is, the report adds, every prospect that rates have 
reached their highest point, as trade is on all hands admitted 
to be falling off, and in the shipbuilding industry its relaxing 
activity is so distinctly marked as to have a very direct effect 
upon nearly every other branch of the iron and engineering 
trades of the country. The difficulties that have arisen 
with workmen during the year have principally grown out 


| of demands for advanced wages which have been general. 


| combined with 
| enough to justify a reference to them. 


| that in the end the wages rates will 


There have, however, sometimes been other movements 
the wages question which are serious 
In this category 
come the organised attempts made by trade unionists 
to fix the principle that each day should stand by itself, 
with the entire abolition of overtime practice where 
possible, under the specious pretext that if carried out 
with vigour their unemployed members will propor- 
tionately cease to be a charge — their funds, and 

e greatly increased by 
the extra pressure forced upon employers of labour to com- 
plete their orders within the narrowing limits which would 
be forced upon them by the abolition of overtime. In Liver- 


| pool, Birkenhead, Bolton, Halifax, and other places, the 


overtime question as thus stated has been made a prominent 
feature during the year in the demands put forward for 
advanced wages rates, and under pressure owing to the sudden 
impulse given to trade, the attempts made in this direction 
have been partially successful. In Halifax, where the move- 
ment for placing each day upon its own merits was most 


| effectively organised, and the struggle greatly protracted, the 


The apparatus, such as that used at Nine Elms, requires | masters, firm in their determination not to give way to the 


no attention, except about once per day to fill the reagent hopper, 


and, of course, once a month or so to clear out sediment. | 
Mr. W. Adams, M.I1.C.E., locomotive superintendent of the 


|men upon the principle of taking each day on its own 


merits, have met the question at the end of a strike 
of nine weeks’ duration by ceasing to work overtime 


altogether. The vexed question of placing each da 

upon its own merits, or in other words, of paying aan 
time rates before the normal week of fifty-four hours 
has been worked, is a perpetually recurring difficulty, and the 
custom of taking overtime practice and pay into account 
varies greatly not only as between districts when compared 
with each other, but even between engineering shops in the 
same district. In the meantime all the trade unions in the 
engineering and kindred trades are trying by organised and 
persistent efforts to abolish overtime practice, thus limiting 
the productive power and value of invested capital, whilst 
enhancing the daily wages rates of an increasing number of 
workmen brought into employ under the conditions sought to 
be enforced. In Bolton, where there has been a long contested 
struggle on this question, the employers have successfully 
maintained the principle of fifty-four hours’ work before over. 
time rates are to be taken into account. The question of 
reducing the number of working hours to eight per day has 
the report proceeds, made no very direct progress during the 
year. On the Tyne and Wear and in someother engineering 
and shipbuilding centres on the North-east Coast and on the 
Humber a movement has, however, been carried out by which in 
effect the working hours have been fixed at fifty-three per week 
the men ceasing work on Saturday an hour earlier than hereto. 
fore. The change was effected without much disturbance by 
an arrangement made at conferences between employers and 
workmen, in which mutual concessions were made without 
any appearance of ill-feeling on either side. The step taken 
had its origin in the shipbuilding and marine engineering 
districts, and does not appear to have been carried from the 
North-East Coast to other engineering centres inland. The 
question, however, of an eight hours’ day, to be secured 
either by legislative enactment or by the combined forces of 
trades unionism, is being constantly paraded before the 
country, and has found its place among the debateable 
questions in Parliament, so that employers may before long 
have to face the problem in a much more pronounced form 
than it has hitherto taken. Preceding reports have had to 
make reference to the apprentice question, and the systematic 
steps by which the trade union leaders in the engineering and 
shipbuilding trades have constantly tried to force employers 
to accept conditions which, if acted on generally, would in 
the not far distant future go far to destroy the industrial life 
of the nation. Thus, from carefully prepared information 
which has been got together for the preparation of this por- 
tion of the annual report, it has been proved that in three or 
four of the most important steam shipbuilding and marine 
engineering centres of the kingdom, the efforts of the trades 
unions are now as heretofore unceasingly directed to a 
severely narrow limitation of the number of apprentices to 
be brought into the trade. In the shipbuilding department 
the men try to establish the principle of one apprentice to 
five adult workmen. In the engineering department the 
limitation is fixed at the ratio of one apprentice to three 
adult engineers. The question has led up to no serious 
difficulties during the past year, but the men’s committees 
never allow it to sleep for any long period. Their reports 
make frequent reference to it, and their members are called 
upon to watch the whole matter with zealous care as a safe- 
guard to the well-being of their union. In connection with 
this section of the year’s report, the secretary adds that whilst 
the engineering trade unions are doing all they can to limit 
the number of youths taken on as apprentices, they are 
equally active in the steps they take to induce all appren- 
tices when they have barely completed their term of pupilage 
to join their ranks as unionists. It is probably due to action 
such as this that the unions are greatly indebted for the 
large accessions to their members’ list during the past year, 
as it is well-known that the increases boasted of are generally 
among the younger workmen. 

During the year none of the members have reported any 
difficulties in regard to the piecework question. This, 
however, by no means proves that the leaders of the men’s 
unions have withdrawn their hostility to the principle and 
practice of piecework, because in some instances in the same 
district, whilst the members have beén left undisturbed in 
the practice of piecework, neighbouring establishments have 
had to face the opposition of the men’s unions, who, in their 
rules and in the official notices issued to local districts, show 
their aversion to piecework in the most determined and 
uncompromising terms, and resists its introduction wherever 
there is any prospect of their efforts being successful. With 
regard to legislative questions, although no enactments had 
been passed during the present session having very direct 
reference to matters which might arise between employers 
and workmen, and other legislation affecting more especially 
capitalists and employers, remained in abeyance, the rating 
of machinery question had made substantial progress, and 
had now been raised to one of national importance, which 
would demand an early and satisfactory settlement. In 
conclusion, the report refers to the resignation of Mr. 
Hutchings, the late secretary, after a connection with the 
Association since its formation in 1871, and the unanimous 
election of Major Adrian H. Hope as his successor to the 
office. 








DELTA METAL SCREW - PROPELLER BLADE 
WITH STEEL CORE. 


WitH a view to the production of a rigid screw blade, 
having the protective or anti-corrosive qualities of the Delta 
metal blade, the Delta Metal Company is now making a 
combination blade consisting of Delta metal and steel. An 
annealed steel blade is first made of dimensions less than 
those of the required finished blade. This is placed in & 
mould, and upon it is cast a coating of Delta metal, to which 
is given the desired form. The steel core is made with 
flange, through which the bolts fastening it to the boss pass, 
so that core and cover are held by the same bolts. The 
cover, however, is found to adhere with such tenacity that, 
we are informed, a pull of 15 tons per square inch is neces- 
sary to pull it off. The core is, moreover, cast in such @ 
form that the Delta coating grips it in every direction. The 
Delta metal, like ordinary bronze, retains the form given to 
the mould, and does not distort in cooling. If a propeller 
blade tip is broken off, a new tip may be burned on. AD 
insulating material is used at the junction with the propeller 
boss to prevent galvanic action, but it is mentioned that 
strips of zinc pinned to frame below the water-line will, in 
any case, prevent the corrosion which occurs when bronze 
blades are used. There seems to be a general consensus of 
opinion now in favour of bronze propellers of some kind, in 
consequence of, it is said, their easier movement through the 
water. Hence an expensive metal is coming into fashion for 
screwand even for trading boats, and anything which will give 
the advantages of bronze with the rigidity of ‘steel will be 





welcomed if the price is favourable. 
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250-H.P. VERTICAL ENGINES, MANNESMAN TUBE 
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LETTERS TO THE EDITOR. 


(Concluded From pege 153.) 


RING BEARINGS. 


Sir,—In the article upon white metal Learings in THE ENGINEER 
of June 2lst, the principle laid down that these allow of accommo- 
dation and distribution of stress or strain, thereby equalising | 
pressure and reducing friction, is undoubtedly a correct one, which 
would be at once recognised by all engineers who have had | 
machinery continuously running with few opportunities for repairs. 
Spherical bearings certainly offer facilities for this, but are some- | 
what difficult—at least at present—of universal application. In 
the patent ring bearings, as per accompanying drawing, applied 











| 
4 S WY < 
A A A—Ring Bearings. BB—Axle. | 
to railway wagon and locomotive axle journals—or to any form of 
axle or shaft—one of the important advantages attained is the 
distribution of the load and the accommodation to varying strains, 
torsion, and irregular pressure, which are caused by travelling 
over bad roads, curves, and irregular gradients. It will be 
observed that the load—in railway wagons for instance—is borne 
by the upper surfaces of the lubricating rings, through which the 
journal traverses, and they have sufficient play not only to allow 
the journal to revolve easily, but also to move freely either way, so | 
far as the original fit permits. For instance, should the load bear | 
most heavily on the one axle journal, the rings take the pressure | 
and revolve more slowly than the journal, which still moves easily, | 
thereby dividing the pressure or friction and reducing torsion upon | 
the shaft itself, while the opposite axle bearing revolves at ease, rings 
and all, accommodating to any twist or lifting of the axle or shaft; 
the rings carrying round the lubricating material, and presenting 
a fresh surface to the pressure from the brasses when the load 
changes to that side of the wagon. One or more of the rings may | 











take the load of the same bearing, while the others revolve easily ; 
the journal in the meantime still going round, well lubricated and 


| at ease. 


| Road, Assam ? 


| being :—Length over all, 287ft.; breadth, 39ft.; 
| Q1ft. 3in.; 


In the excellent phrase used by THE ENGINEER, the secret 
lies in ‘‘ equalising stresses and affording the surfaces a chance to 
give and take.” The ring bearings being completely self-lubricating, 


a railway wagon has run with them for some months with only one | 
or two supplies of lubricating material, and the surfaces of the | 


journals, rings, and brasses were as good as when they left the 
shop, and showed no perceptible signs of wear and tear. It isalso 
claimed for these bearings—which are patented by Mr. Heward, of 
London, and the agents for which are Messrs. Llewellin and James, 
Bristol—that less wear and tear is caused throughout the working 
parts of the wagon—or machine—owing to the adaptation of the 
friction and load, upon the principle before described. 
North Navigation Company, James L, HEWARD. 
Bridgend, August 18th. 





THE SUSPENSION BRIDGE OVER THE DOYONG, ASSAM. 


Sir,—With reference to the engravings of the suspension bridge 
for the India-office which you illustrate in this week’s issue of your 
paper, may we ask you the favour to state in your next issue that 
we are the builders of this bridge for the Wokamokokchung Bridle 
JOSEPH WESTWOOD AND Co. 
Napier Yard, Millwall, London, E., 

August 15th. 








LAUNCHES AND TRIAL TRIPS. 


On Wednesday the s.s. Alfalfa, a steel screw vessel built for | 


Mesers. A. Holland and Co., London, by Sir Raylton Dixon and 
Co., Middlesbrough, took her trial trip from the Tees. This vessel 
is built on the frame principle, having poop, raised quarter- 
deck, long bridge, and topgallant forecastle, her leading dimensions 

depth, moulded, 
with a carrying capacity of about 3300 tons. Her 
engines, which have been fitted by the North-Eastern Marine 
Engineering Company, Sunderland, and are of 180 nominal horse- 
power, having cylinders 2lin., 35in., and 57in., by 39in., proved 
perfectly satisfactorily on trial. 

Messrs. Wm. Doxford and Sons launched from their yard at 
Pallion, on Saturday last, a large cargo steamer, the Fazilka, built 
to the order of the British India Steam Navigation Company, of 
London, Glasgow, &c. This vessel is of steel, with cellular bottom 
fore and aft, a teak upper deck and poop bridge, and forecastle, to 
Lloyd’s 100 Al class. Herdimensions are: Length, 380ft.; breadth, 
48ft.; depth, 29ft. 3in. The engines are the crdinary triple-expan- 


| Sion three-crank, by Messrs. Doxfords, the cylinders being 28in., 


46in., 74in., by 5lin. stroke, supplied with high-pressure steam 
from three exceptionally large boilers, capable of driving the vessel 
11 knots loaded with 6000 tons, on a remarkably light draught of 
235ft. She is fitted for their East African trade, and has eight 
steam winches, 7in. by 12in. The vessel is also fitted with eight 
iron derrick cranes, by Messrs. Doxfords. The officers and engi- 
neers are accommodated on the port side of the bridge, while on 
the starboard side there is accommodation for twelve first-class 
passengers, splendidly got up to the company’s usual first-class 
style, and with captain’s room on top of bridge, with flying bridge 
over and wheel-house on flying bridge, with open front. Her keel 


was laid on the 13th May, so that she has been built in the short 





time of three months and four days, and is intended to sail about 
September 30th. Messrs. Doxfords have also a duplicate vessel 
under way for the same owners, who are also the owners of the 
large ship Golconda, built by Messrs. Doxfords in 1888, 


The s.s. Rangatira, built by Messrs. Wm. Gray and Co., and 
now owned by Messrs. Shaw, Savill and Albion Co., London, is nearly 
| 400ft. in length ; breadth, 47ft.; and depth, 29ft. 4in., and is by 
| far the largest that has ever been built at the port of the Hartle- 
“sey and has a carrying capacity of about 6250 tons. She has 
| been fitted with two sets of refrigerating machinery, the holds 
| being lined all over with a non-conducting material, so as to 
entirely insulate them from the atmosphere. This has been done 

to enable the ship to be put on Messrs. Shaw, Savill’s New Zealand 
| line of steamers for carrying frozen meat to this country. This 
| one vessel when fully loaded can carry over 70,000 sheep carcases 
| atone time. It is necessary to reflect on the immense extent of a 
| flock of 70,000 sheep when seen in the field to realise what this 

really means, and to illustrate in a measure the effect of the enor- 

mous increase in the carrying capacity of modern steamships. 

The main engines for driving the vessel have been supplied by the 
Central Marine Engine Works, of Messrs. Wm. Gray and Co., and 
| are of the triple-expansion type working on three cranks, The 
| cylinders are 27in., 43in. and 72in. diameter, with a piston stroke of 

45in. Steamissupplied by three very large double-ended boilers con- 
| taining in all twelve furnaces, all of which lead into one great 
funnel 10ft. in diameter. The working pressure of the steam 1s 
160 lb. per square inch. The engine-roem is replete with every 
| modern appliance, and is arranged throughout in the most con- 
| venient manner, giving rather the appearance of the engine-room 
of a large passenger steamer than that of a cargo carrier. The 
vessel proceeded to sea for the first time at 4 a.m. on the 14th inst., 
having on board Captain McKirdy, the marine superintendent, 
and Mr. 8. 8. Carrick, the superintending engineer for Messrs. 
Shaw, Savill, and Albion Company, and Mr. T. Mudd, representing 
the engine builders, The vessel is under the command of Captain 
Burton ; the engine room, with its total of twenty-five hands, being 
under the charge of Mr. Arthur Hollingworth, chief engineer. 
The vessel was manceuvred for a couple of hours to the orders of 
| Sir William Thomson’s compass adjusters,and afterwards pro- 
| ceeded to the measured mile, the engines being put full speed 
ahead, when it was found that the average speed taken over four 
runs was, we are informed, 114 knots per hour. Everything con- 
tinued to work in a perfectly satisfactory manner, there being no 
water applied to any ie whatever, and the engines running 
so quietly as not to be heard on deck. The trial over, the vessel 
proceeded at once to London, and a_ telegram has been 
received, showing that she made the run from Hartlepool to 
the Royal Albert Dock, London, in 244 hours, against a strong 

ead wind, everything having worked to the superintendent's 
entire satisfaction. The s.s. Rangatira has been fitted with a 
loose-bladed propeller, the blades of which are of manganese 
bronze and were cast at the Central Engine Works. The casting 
of propellers in bronzes is attracting some attention on the East 
Coast for cargo carrying vessels, and has been made a special 
feature of at the Central Engine Works, where a furnace has been 
put down quite recently for the special purpose. Although the 
cost of this metal is considerably higher than either cast iron or 





steel, there can be no doubt of the higher speed attained by a 
vessel so fitted, and the difference is by many owners considered 
to more than repay the extra outlay. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


4 saTisractoryY tone continues to characterise the iron trade. 
‘Almost week by week there are increased signs of a recovery from 
the preceding depression. The tone of the Iron Exchange on 
Thursday, in Birmingham, was decidedly better. Finished iron 
was in more extended request, both for home and export, and pig 
iron was consequently in better demand. It was considered a 
satisfactory sign that trade keeps good in the North, and the 
opinion was expressed that the remainder of the year will bea 
much more prosperous period than the last few months have been. 
The hope was indulged that the improvement would not be dis- 
inted by wages disputes, as is so often the case when business 
begins to get better after a period of ie, ae At present, 
however, there is no sign of disturbance locally, either in the iron 
or coal trades, and the arrangements recently arrived at in both 
departments are being amicably continued, apparently to the 
satisfaction of both labour and capital. 

Marked bars are in good request at £8 10s., and more employ- 
ment than has for some time been possible is now the rule at the 
leading works. Common bars are selling freely at £6 15s, upwards, 
and merchant qualities are also in better demand, ; ’ 

It is satisfactory to be able to state that business in galvanised 
iron continues to improve. More encouraging communications 
than for some time past are being received from the chief foreign 
and colonial markets for galvanised sheets for roofing and other 
purposes, and this state of things is very welcome to the gal- 
yanisers, for they have been without much b fora - 
able period. Galvanised sheets are £12 to £12 10s, for doubles, 
The present recovery in this department is not without a favour- 
able influence upon ordinary sheets, which are in better demand. 
Prices remain £7 2s. 6d. for singles, and doubles £7 12s, 6d. ) 

Hoops and thin strip are quoted £7 10s.; for tube strip for engi- 
neering ‘ieee the figure asked is £7 5s., and gas strip is quoted 

:7 2s. 6d. 
* better tone is reported in the tin-plate trade. 

Considerable activity is observable at the blast furnaces, and 
sellers are experiencing more inquiries for forward delivery. It is 
believed that the market will go up and consumers are anxious to 
contract ahead for supplies. Staffordshire cinder sorts are 42s. 6d., 
part-mines, 47s. 6d.; hot blast all-mine, 70s.; and cold-blast all- 
mine, £5. 

The coal trade continues fairly active as regards the demand for 
fuel for works’ requirements. The household demand is beginning 
to improve, in anticipation of autumn and winter requirements, 

The engineering trades are in an active condition, a considerable 
amvunt of work being in hand for railway and general construc- 
tional requirements. 

The negotiations for the sale of the Earl of Dudley’s Round Oak 
Ironworks, Brierley Hill, are now understood to be completed, the 
purchasers being a syndicate, in which a Cardiff firm takes the 
leading part. The prospectus of the new company is expected 
shortly. The works at Round Oak are very extensive, and there 
is plenty of room for an enlargement, there being land vacant all 
round the present erections. The sum to be raised for the pur- 
chase is £250,000, and a good portion of this is to be expended in 
erecting other works in connection with those now existing. The 
new company propose to erect a large steel plant on the open 
hearth basic system, capable of turning out about 1500 tons of 
steel per week. This is in addition to the output now going on in 
the direction of steel production, the Earl of Dudley’s manager, 
Mr. Smith Casson, having during the last twelve months had a 
furnace in operation capable of producing from 80 tons to 100 tons 

ver week, The steel has been of excellent quality, and the results 
have been economical. 

Messrs. Noah Hingley and Sons, Netherton, who are at present 
one of the largest iron producers in Staffordshire, will be converted 
shortly into a limited liability company. Besides the Netherton 
Ironworks, the firm own the Old Hill furnaces, collieries, and iron- 
works, near Dudley, and are also large chain, cable, and anchor 
manufacturers, eir production is about 600 tons of pig iron, 
1200 tons of finished iron, 3000 tons of coal, and 200 tons of cables 
and anchors per week; and the plant and machinery, including 
130 puddling and other furnaces, is the most complete of its kind 
in the Black Country. It is understood that the proposed recon- 
struction of the affairs of the concern are for family reasons. The 
Brierley Hill Works, known as Hingley and Smith’s Works, and 
the extensive Coombs’ Wood mining and building estate, are not 
included in the proposed company. 

An —_ yer in the tube trade in Germany has recently been 
visiting Wednesbury and other towns in the South Staffordshire 
district for the purpose of inducing men engaged in the fitting and 
socket branches of the trade to go to Germany. A number of the 
men are still out on strike in the Wednesbury district against a 
reduction of wages, and in the event of their employers not coming 
to terms, they have been advised by the Executive Council of the 
Tubemakers’ Association to go to Germany, as the terms offered 
are deemed to be very satisfactory. The employer, who is now on 
a visit to the South Staffordshire district, guarantees full employ- 
ment for several years, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


_ Manchestev.—There has again been a strong upward movement 
in the iron market during the past week, and, with the exception 
of finished iron, prices all round show a further substantial 
advance. There, however, appears to be a good deal of the 
speculative element in the market, buying having been chiefly on 
the part of merchants, whilst consumers show no great anxiety to 
place out orders, Apart from the probability of a temporary 
spurt in prices, there is evidently a want of confidence in the 
permanence or legitimate character of the present advance. The 
—— iron-using industries, although still well eraployed and 
ikely to be so for some time to come, have no prospective con- 
tinued activity after present contracts have run out; and an 
unsatisfactory feature is the fact that finished iron does not share 
in the — movement of the raw material. 

Considering the holiday season of the year, there was a full 
attendance on the Manchester Iron Exchange on Tuesday, and 
there was a good deal of inquiry in the market, with prices again 
showing a strong upward tendency. The advanced rates which 
makers were quoting had, however, the effect of checking further 
business of any weight, consumers evidently having no great 
confidence in the permanence of the recent rise, and preferring to 
hold back unless they can obtain some concessions from sellers, 
In pig iron there has been a very considerable weight of buying 
on the part of merchants ; but in most cases they have bought 
largely in excess of what they have actually sold, and with a 
cessation of buying at the prices now being asked, it remains to be 
seen whether a good deal of the iron now held in second hands may 
hot very shortly again come upon the market, with the result that 
prices may be forced back to very much their old figure. The 
demand has been chiefly for foundry qualities, and in these fairly 
large sales have been made at a substantial advance upon late 
rates; but at the top figures now ruling there has been very 
little actual business done. Lancashire makers have stiffened 
up in their prices, but not to the same extent as in some 
distinct brands, which have advanced quite 3s. to 4s, per 
ton during the last week or so, For Lancashire pig iron 
Tistetions are now firm at 50s. forge to 51s. for foundry, less 24, 
sslivered equal to Manchester, and at these figures moderate sales 

ave been made, In Lincolnshire foundry iron a considerable 
a has been done at 48s. 6d., less 24, delivered equal to 

anchester; but makers are not now quoting under 49s, 6d., 





whilst there are quotations as high as 50s. 6d. to 51s. 6d., less 23, 
delivered here—but these are quite nominal, as they are altcgether 
out of the market. Forge Lincolnshire is not now quoted under 
47s., less 24, delivered here; with 2s, per ton above this figure 
asked in some instances, but there is iron to be bought at consider- 
ably less than this. Derbyshire brands also show a very substantial 
advance, the cheaper qualities being now quoted at 49s. for forge, 
to 50s. and 51s. for foundry; whilst the best — brands are 
firm at 53s. per ton, less 24, delivered here. Outside brands are 
also decidedly dearer, good foundry Middlesbrough being firm at 
54s, 4d., and Eglinton at about 57s. 6d. to 58s., net cash, delivered 
equal to Manchester. 

In the manufactured iron trade more business is coming forward, 
but prices do not at all follow the upward movement in raw material. 
Manufacturers would not take quite such low figures as have 
recently been accepted, business having been done in bars at as low 
as £6 5s. delivered in the Manchester district. Good ordinary 
qualities can, however, still be bought without difficulty at £6 7s. 6d. 
to £6 10s. In hoops and sheets prices have shown perhaps a 
stronger upward tendency, hoops now averaging £6 12s. to 
£6 188., and sheets about £8 per ton delivered in the Manchester 
district. 

In the steel trade there has been a steady hardening in prices 
both for raw and manufactured material. Good foundry qualities 
of hematite are now quoted at about 66s. 6d., less 24, delivered in 
the Manchester district. Ordinary steel billets suitable for the 
manufacture of wire or hoops are quoted at £5 9s. 6d., delivered in 
the Manchester district, and some fair orders have been booked at 
close upon this figure. Steel plates suitable for boilermaking pur- 

ses are firm at £8 2s. 6d. delivered to consumers in the neigh- 
oer ee of Manchester, and small sales have been made on this 
basis. Some fairly large orders have recently been booked in steel 
girders for mill construction, at prices ranging from £8 12s, 6d. to 
to £8 15s. per ton delivered in the Manchester district. 

The metal market remains very firm owing to the advance in 
raw material, and users of manufactured goods are now buying 
more freely, as they are evidently of opinion that there is little 
advantage to be gained by any further holding back for lower 
prices, 

The reports which I have recently given with reference to 
slackening off in the engineering industries, so far as new work in 
prospect is concerned, are now finding corroboration in the returns 
issued by the trades union organisations, The last report of the 
Amalgamated Society of Engineers showsa slight increase in the 
number of unemployed members, whilst inquiries for workmen 
received through the Society are decidedly less numerous than 
they have been for some time past. The reports received by the 
Society from various districts are still generally to the effect that 
trade continues good, but there are evident indications of a 
slackening off, and there is not that pressure of work which has 
been the case for some time past. The Society continues, how- 
ever, to rapidly increase in membership, the number admitted 
during the t month being nearly 700. Wages’ questions have 
been agitating several districts especially in Yorkshire, 2nd the 
men seem to be still successful in large measure in obtaining a con- 
cession of their demands. 

The members of the Manchester Association of Engineers on 
Saturday paid a visit to the Manchester, Salford, and Barton sec- 
tion of the ship canal works, Mr. Thomas Ashbury, C.E., accom- 
panying the party and explaining en route the varions points of 
special interest. Perhaps one matter which most impressed the 
members was the ample dock accommodation which is being pro- 
vided, the water space being 114 acres in extent, with a length of 
quays 5} miles, and the bulk of this work is in a very advanced 
state towards completion. The first set of locks at Mode Wheel 
were also inspected. These locks, with a fall of 13ft. to Barton, 
are respectively 600ft. by 65ft. and 450ft. by 45ft., and are 
to be fitted with an extra pair of gates by means of which the 
lock space may be saheo and the water saved if desirable. 
On the south side of the locks are to be erected four of Storey’s 
patent sluices, to let off the flood water when desired, these 
sluice gates being, it is stated, so delicately adjusted by means of 
counterpoise that they require very little power to raise or lower 
them, even with the pressure of water against them. On their 
way the party passed the first completed portion of the Canal, 
between which, from Manchester te Barton, a distance of about 
three miles, there is a minimum bottom width of 170ft., with 340ft. 
at water level, whilst from Barton westwards the average bottum 
width is 120ft., with 170ft. of water level, and all along a minimum 
depth of 26ft. At Barton they were enabled to inspect the pre- 
parations now being made for the construction of a swing aqueduct, 
which is to take the place of the well-known Brindley aqueduct. 
On the east side of the aqueduct was to be seen the pier, built of 
blue and red brick set in cement, with stone nosings, which is to 
assist in carrying the swing aqueduct, and on the west a similar 
pier to carry the new Barton roadway swing bridge. The two 
piers are being pushed forward as rapidly as possible, so that there 
may be no unnecessary delay in diverting the water, which will 
pass under the aqueduct through two headings. At present an 
important work is going on at the bottom of this cutting, where a 
gully is being cut beneath the temporary road space, and a head- 
ing is being driven under the present river to receive the gas and 
water pipes for this district, access to this subway being obtained 
by means of shafts at either side. 

Messrs. Fawcett, Preston, and Co., of Liverpool, who have 
recently considerably improved their evaporating apparatus under 
Chapman’s patents, have just completed orders for this plant for 
paper works at Rochdale and Darwen, and have in hand similar 
plant for a paper works near Belfast. The special features 
of this evaporating apparatus are worth some brief notice. 
The action of the apparatus is as follows:—All the waste 
liquors blown out of the Esparto boilers to be treated are con- 
stantly fed by a donkey engine into a steam generator, and 
from these liquors all the steam required to work the apparatus is 
generated. The liquor passes from the generator into a series of 
evaporators, four in number, and the steam generated in the gene- 
rator passes into the heating drum of the first vessel, the steam 
generated in the first vessel then passing into the drum of the 
second vessel, as also the heated water condensed in the drum of 
the first vessel, and so on in the case of every vessel, the steam 
generated in it, as well as that condensed in its drum, passing 
into the drum of the succeeding vessel. There is thus, first, an 
evaporation in the steam generator; secondly, an evaporation in 
the first vessel, and a similar evaporation in the succeeding vessels, 
or five evaporations in all for one application of heat. By this 
arrangement an evaporation of from 37 Ib, to 401b. of water per 
pound of coal employed is secured. I may add that, in addition 
to the orders for new plant which Messrs. Fawcett, Preston, and 
Co, have executed, they have, since the improvements in the 
Chapman evaporator were introduced, altered the evaporating 
apparatus at works in Scotland and in France to the new system 
with the greatest advantage as regards economical work and the 
general results obtained. 

In the coal trade business continues steady in all descriptions of 
round coal, and prices are fully maintained, both for house-fire 
qualities and the lower descriptions for steam and forge purposes, 
with here and there a hardening tendency, where no advance was 
made at the commencement of the month. Engine classes of fuel 
are still plentiful in the market, and some descriptions of slack 
continue a drug, with prices weak and irregular, concessions upon 
list rates being made where competition has to be met from outside 
districts, At the pit mouth best qualities of coal average 11s. 6d. 
to 12s.; seconds, 10s. to 10s. 6d.; common coals, 8s. 6d. to 9s.; 
burgy, 7s. 6d. to 8s.; and slack, according to quality, from 5s, 6d. 
to 6s, 6d. and 7s. per ton. 

The shipping trade continues active, with ordinary descriptions 
of steam coal averaging 10s. to 10s. 6d. per ton, delivered at the 
High Level, Liverpool, or the Garston Docks, 








Barrow.—There is again an upward movement in the hematite 
pig iron trade, but it is not looked upon with permanency or even 
with favour, because it is known to have been effected by specu- 
lators who are interested in ‘‘ bulling ” the market for purposes of 
their own; but the demand is not fuller, nor are the requirements 
of consumers any greater than they have been. There is, 
indeed, a prospect that the demand will be less rather 
than more, as it is not quite certain that the steel trade 
will be able to maintain its present large consumption of pig 
iron, Prices have gone up to 58s. 6d. per ton for warrants, and 
makers are asking the same price for parcels of mixed numbers 
of Bessemer pig iron net f.o.b, There are still forty-seven furnaces 
in blast, and thirty-one standing idle. Makers are not disposed at 
present to increase the output, and it is quite as well that they do 
not increase it in the face of the very large stocks held. Warrant 
stocks have certainly been reduced during the week to the extent 
of 882 tons, while from the beginning of the year they have been 
reduced by 125,462 tons, and still represent 255,082 tons. But 
makers also hold stocks independent of warrants, and these are 
very large, and will probably remain so, unless perhaps speculators 
run up the price of iron to a point which will enable makers to clear 
out a large tonnage of pig iron at a profit. 

Steel makers are not so well off for orders as they have been, 
and there is not much prospect of a large and steady trade after 
the close of the autumn season. Rails are quieter in tone, and 
orders are not very fully held, either for heavy or light sections. 
The trade doing is largely on foreign and colonial account. Prices 
are easier this week, heavy sections being quoted at £5; light 
sections, £5 15:.; and colliery sections, £6 15s. to £7 5s. per ton. 
Next to no new business is being done in steel shipbuilding 
material, which is quoted at £6 10s. for plates, and £6 for angles. 
Makers are being undersold in these classes of steel. Blooms show 
a better tone, with quotations at £5; slabs are quiet at £5 1s.; and 
an average trade is doing in tin-plate bars at £5 1s. per ton. Billets 
are a good business at £5, and hoops command a good market at 
£8 10s. A steady request is experienced for steel boiler plates, 
which are at an average price of £7 10s. per tov. 

There is nothing new to report in shipbuilding. Engineers, 
boilermakers, and ironfounders are well employed. 

Iron ore finds a quiet market, although an improvement has set 
in inthe pig iron trade generally. Prices are steady at 10s. to 
12s. per ton net at mines for ordinary qualities. 

The coal and coke trades are steady and firm, with prices 
unchanged. 

Shipping returns are not so satisfactory this week. The exports 
of pig iron and steel from West Coast ports during the week 
represented 17,572 tons, comparing with 24,558 tons in the corre- 
sponding week of last year. There has been an increase on the 
aggregate tonnage for the year so far by 3656 tons, the shipments 
this year to date being 683,262 tons, and for the corresponding 
period of last year 679,606 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A MORE hopeful feeling seems to be springing up in regard to 
the future, and in some branches of manufactured iron orders 
come in freely. The upward movement in the Glasgow market 
has stimulated buying. A report has been current for some days 
that an American syndicate has been formed to buy up all available 
Scotch warrants with a view of controlling the market, but no 
reliable confirmation of the statement is to hand, and it is generally 
discredited. Hematite pig iron is selling here at prices ranging 
between 62s. 6d. and 65s.; common forge iron at 45s. 

Coal and coke are commanding top prices. In house fuel, con- 
sumers who did not lay in supplies at the end of July are taking 
care to provide for winter before the September advance is imposed. 
There are literally no stocks anywhere, and the collier is practically 
regulating the output to the demand. All round the prospects for 
the autumn are very encouraging. 

In railway material, tires and axles are still quoted at £10 5s. te 
£10 10s. per ton. The tenders recently asked for include con- 
siderable quantities of materials for the Madras Railway. Springs 
are being turned out in large weights on Queensland and Indian 
account. The home demand is fully maintained. 

The half-yearly meeting of the shareholders of Messrs. Vickers, 
Sons, and Co., River Don Works, Sheffield, was held on the 
14th inst., Mr. T. E. Vickers, J.P., the chairman of the company, 
presiding. The report stated that the works had been well em- 
ployed during the half-year, and although prices had not advanced 
to the extent they should have done to fully meet the increased 
cost of fuel and wages, yet the profits showed an improvement 
upon last year. The general good trade throughout the country 
had created a great demand for machinery, and had consequently 
occasioned considerable delay in the delivery of new tools ordered 
for armour plate and gun making. This had prevented the pro- 
gress in these two departments to be less than the directors 
desired. They, however, expressed pleasure at having delivered 
the all-steel armour plates for six second-class cruisers, and the 
first large gun made by the company had been proved at Woolwich. 
The report was adopted. An interim dividend was declared of 24 
per cent., less income tax, equal to 5 per cent. per annum on the 

referred 5 per cent. stock, and on the original unconverted stock. 
No interim dividend was declared on the ordinary shares, it being 
regarded as desirable to pay a dividend on the ordinary shares once 
a year only. It was stated, however, that the sharehulders must 
not conclude on that account that no dividend has been earned, 
The shareholders afterwards inspected the additions recently made 
to the works for the purpose of producing finished guns and 
armour plates. 

The Sheffield Chamber of Commerce have had before them the 
important question of the expiration of European Commercial 
Treaties. A Committee has recently been appointed by the 
Government to consider this subject, and Sheffield has two repre- 
sentatives on this body—viz., the Right. Hon. A. J. Mundella, 
M.P. for the Brightside Division, and Alderman F. Brittain, a 
member of the Chamber of Commerce. Mr. C, E. Howard 
Vincent, C.B., M.P., has informed the Chamber that he is not 
satisfied with the answers he has received to the questions he has 
addressed to the President of the Board of Trade and the Under- 
Secretary of State for the Colonies on the subject of these treaties. 
He submits to the Chamber that all the interests of Sheffield and 
the United Kingdom lie in developing inter-British trade, which 
already approaches £200,000,000 a-year, the exports practically 
balancing the imports, instead of being only half of them, as in 
the case of foreign countries. He adds, that if we can obtain 
preferential treatment of British goods in British Colonies, 
‘*so much the better for us.” 

The Sheffield people are at present interested in a central station. 
Two companies serve the town—the Midland, and the Manchester, 
Sheffield, and Lincolnshire. The one has a station in the district 
known as ‘‘ The Park,” and the other at the top of Furnival-road 
—fully half-a-mile apart. The London and North-Western were 
casting about some time ago to find a site, but nothing has come of 
it as yet. A plan has been published by Mr. Frederick Ward, a 
well-known local merchant and manufacturer, for a central station 
in the heart of the town. The position suggested is Snighill, which 
is central enough. The plan has been brought under the notice of 
the London and North-Western and the Manchester, Sheffield, and 
Lincolnshire Companies. 

The United States pursues its prohibitive policy. On the Ist of 
this month there came into force a new Act which imposes an addi- 
tional duty on merchants and manufacturers. When goods are 
consigned to an agent for sale in America it is now necessary, in 
addition to preparing the usual invoice, to make a declaration and 
astatement. This statement must show (1) the cost of the raw 
goods and their manufacture combined ; (2) all other charges inci- 
dental to the preparing of the goods ready for shipment; (3) and 
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a percentage of not less than 8 per cent. in addition, so as to bring 
the value of the goods up to their market value here. The Act 
also provides for the appointment of a new set of appraisers in the 
United States. The necessary forms for the declaration and state- 
ment are being prepared at the Sheffield Consulate. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

At the weekly meeting of the iron trade, held in the Exchange, 
Middlesbrough, on Tuesday last, the attendance was but scanty. 
This week is regarded as a general holiday throughout the 
Cleveland district, on account of the races, held annually at 
Stockton-on-Tees. These are largely attended by ironworkers of 
all kinds, and it has been found impossible to carry on the works 
in the district for want of them, with the sole exception of the 
blast furnaces. The wonder is that even these are not deserted, as 
the men are not in the habit of considering to any great extent the 
wishes or convenience of any other class than theirown. Most busi- 
ness offices are closed, and many business men avail themselves of the 
opportunity to go away from home fora holiday. Notwithstanding 
the poor attendance, the general tendency of prices on Tuesday last 
was upwards. Not much business was, however, actually done. 
The price of No. 3 g.m.b. was about 46s.; forge iron was about 
42s. 6d. The principal upward movement was in the finished iron 
trade, especially as regards ship-plates. These have risen from 
£5 2s. 6d., at which figure they were quoted three months ago, to 
£5 15s., which was the price on Tuesday. Bars and angles have 
risen only about 5s. per ton, and steel plates and angles the same. 
Several thousand tons of iron plates were purchased towards the 
close of last week, and early this week, the latest sales being at the 
highest prices. Even now it is considered that there will not be 
much profit left for the manufacturer. At the minimum prices 
touched, there must have been considerable loss; and orders would 
not have been accepted under such circumstances except that, 
without them, it would not have been possible at the time to keep 
the works fully going. Some of the plate mills are now fully 
provided with orders for the remainder of the year. 

The members of the proposed Chemical Union are not to be 
allowed to have everything their own way. It is reported that a 
meeting has been held of the Papermakers’ Association, the con- 
stituents of which have taken alarm at what they considera serious 
menace to their interests. At this meeting they took into con- 
sideration the best means for preventing the rise in price of caustic 
alkali and other substances used in the process of bleaching, which 
will probably take place should the Chemical Union become 
successfully established. The papermakers resolved to use every 
legitimate effort to prevent the change, and in case of its being 
consummated notwithstanding, they decided to either start new 
chemical works, or to raise capital for extending the operations of 
the patentees of the ammonia process. 

Mrs. Bolekow, widow of the late Mr. H. W. F. Bolckow, M.P., of 
Marten Hall, Middlesbrough, one of the pioneers of the Cleveland 
iron trade, died at 33, Prince’s-gate, London, on the 15th inst., at 
the age of sixty-six years. She was well known and much 
respected by almost all of the older generation connected with the 
North of England iron trade. 

Working men in the Cleveland district are still very unsettled. 
Between 200 and 300 members of the Enginemen, Boilermen, 
Cranemen, and Firemen’s Association employed at the Eston Steel 
Works have given in their notices to leave in fourteen days, unless 
the officials of their Association are recognised by the employers 
independently of those representing other trade societies. Hitherto 
the wages of the above workmen have fluctuated according to a 
sliding scale, which was negotiated between the Ironmasters and 
the officials of the Blast Furnacemen’s Association. This they regard 
as unsatisfactory, as they are not altogether in sympathy with 
the blast furnacemen, and prefer to be represented by their own 
officials. If their application be not granted, they propose to 
endeavour to enforce them by adopting similar means at all the 
ironworks in the district. 

The blast furnacemen proper are becoming more and more 
urgent in their demand for eight hour shifts instead of twelve 
hours. There would be no objection to this if they would submit 
to a reduction of wages in proportion. But they are not willing to 
submit to any reduction whatever. If they should succeed in 
enforcing their demand, which many persons connected with the 
trade think probable, it will have the effect of increasing the cost 
of production of pig iron at least 2s. per ton. 

It is somewhat curious that while the blast furnacemen are 
clamouring for eight-hour shifts, puddlers will not entertain the 
idea on any consideration whatever. The Westbourne Puddling 
Forge at North Stockton, belonging to Messrs. W. Whitwell and 
Co., has been standing for several weeks because the employers 
decline to carry them on except on condition that the men work in 
that way. This seems to show that the rea] question in the minds 
of the men is a curtailment of working hours, on condition only 
that earnings are not to be lessened proporticnately. 

By a notification just issued from the War-office, with respect to 
a re-arrangement of the home military districts, which has been in 
progress for some time, Newcastle-on-Tyne is, in future, to be the 
centre of a sub-district of the North-Eastern main district, as 
regards the Royal Engineers. From that city control will be exer- 
cised henceforth over the whole of Northumberland, Durham, and 
the North Riding of Yorkshire. The officer in command will, in 
future, regulate not only the regular troops connected with the 
engineer department, but also all the volunteer engineers, and the 
submarine mining corps. 

The annual meeting of the Consett Iron Co. was held at New- 
castle on Saturday last, Mr. David Dale, chairman of directors, 
presiding. The report was adopted, and also the recommendation 
of the directors to pay a dividend of £1 17s. 6d. per share forth- 
with. It was announced that Mr. E. M. Baimbridge, of Newcastle, 
who has long occupied the position of vice-chairman, was about to 
retire, and his son, Mr. T. H. Baimbridge, was elected to fill his 
place. Mr. Spencer, of Newburn, also desired to be relieved of 
his duties as director, and Mr. Fenwick, of Newcastle, was 
appointed to succeed him. Although so handsome a divi- 
dend as 33 per cent. has been declared, there are some 
shareholders who grudge the withholding of the difference 
between that and 52 per cent., which was earned, for pur- 
poses of buying coal royalties and otherwise improving the value 
of the company’s property. It is very seldom that the allowance 
made for depreciation in large industrial concerns is not open to 
criticism. When there is great prosperity, as in the present case, 
the directors usually incline to take advantage of their position to 
place a very full, and perhaps excessive amount to the credit of the 
depreciation account. On the other hand, when a concern is not 
prosperous there is generally a disposition to ignore depreciation 
to too great an extent. The general feeling is that the Consett 
directors, who have conducted the affairs of the company with 
such remarkable ability and success, have also acted wisely in the 
distribution they have decided upon of the earnings of the company 
for the past year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow iron market has been very excited and irregular 
this week. A large business has been done in warrants, at prices 
which have fluctuated as much as 1s. per tona day. While values 
have thus been unsteady owing to heavy alternate buying and 
selling transactions, their course has on the whole been upward. 
The report that buying has been taking place on behalf of an 
English-American syndicate, although still lacking confirmation, 
has exercised a very considerable influence on the market, which 
has also been affected by apprehensions that it may be necessary 
to blow out furnaces owing to a dispute with the furnacemen. 





This dispute is of a rather serious nature, inasmuch as if the 
demands of the men were fully conceded, it is calculated that they 
would add from 25 to 30 per cent. to the present wages. On this 
account the ironmasters are naturally inclined to resist to the 
utmost this new claim on the part of their workmen. 

The pig iron shipments in the past week have been much smaller 
than of late, amounting to 7097 tons as compared with 9245 in the 
corresponding week of last year. There was despatched to Canada 
1285 tons ; South America, 80; United States, 850; France, 194; 
Italy, 340 ; Australia, 80 ; Germany, 470; Holland, 305; Belgium, 
440; other countries, 170, the quantity sent coastwise being 
2883 against 2161 in the same week of 1889. 

The prices of makers’ iron are all very firm, and in a number of 
cases advanced ls. to 2s. per ton. G.M.B., Govan and Monkland, 
f.o.b. at Glasgow, are each quoted No. 1, 50s. 6d., No. 3, 50s.; 
Carnbroe, No. 1, 51s. and 50s. 6d.; Clyde, 60s. and 54s.; Gart- 
sherrie, 60s. 6d. and 55s. 6d.; Summerlee, 62s. and 56s. 6d.; Colt- 
ness, 62s, 6d. and 56s, 6d.; Langloan, 62s. and 56s. 6d.; Calder, 63s. 
and 54s.; Glen ock, at Ardrossan, 60s. 6d. and 53s, 6d.; 
Dalmellington, . and 52s.; Eglinton, 51s. and 50s.; Shotts, at 
Leith, 63s. and 57s.; Carron, at Grangemouth, 62s. 6d. and 55s, 6d. 

A considerable amount of pig iron continues to be withdrawn 
daily from stock in Connal and Co.’s Glasgow stores, 

No. 4 forge iron is more in demand, and prices are very firm. 

During the past week there was shipped from Glasgow sewing- 
machines worth £3705; machinery, £3431; steel goods, £6913; 
and general iron manufactures, £18,292. There has been a very 
marked improvement since this time last week in the malleable 
iron trade ; this is due, no doubt, to some extent to the fact that 
the upward movement in pig iron has induced many buyers who 
hesitated before to come forward now with their orders. Towards 
the end of last week business was comparatively brisk, and it is 
reported to have been even more so during the last two or three 
days. The orders coming to hand are said to be for the most part 
of a miscellaneous character, drawn from almost every class of 
customers, while they are as a rule, although numerous, not very 
large in amount. Along with the increase of business there is an 
advance in price, but the increase is chiefly confined to the lower 
grades of iron, which have risen during the last fortnight 5s. to 
7s. 6d. per ton. The lowest grade of common bars is now quoted 
at £6 to £6 2s. 6d.; second grade, £6 5s.; highest grade, £6 10s. ; 
best bars being 10s. higher; hoops, £7; sheets, £8; and nail-rods 
£7, all less 5 per cent. discount. The advance in price had become 
a necessity to the maker, owing to his having to pay more for 
crade iron and for fuel. A great many inquiries have been made 
for unbranded iron for the Eastern markets; but, although higher 
prices are offered than were current some time ago, makers are 
not anxious to book this class of work, owing to the fact that its 
delivery is far forward. 

The steel trade is also exhibiting more activity. The disputes 
with the workmen are now settled, and furnaces and mills are in 
full operation. Quite a number of new contracts, both for 
steamers and sailing ships, are being gradually placed with Clyde 
builders, and the material required for these is adding largely to 
the work of the steel makers. The prices of steel are consequently 
improving. Ship plates have been done at £6 10s., less5 per cent., 
but the quotations range up to £6 17s. 6d. Boiler plates have 
been placed at £7 10s., and they are quoted at from £7 5s. to 
£7 12s. 6d., according to the nature of specifications. The price 
of angles is about £6, this and the other figures quoted above 
being less the usual discount of 5 per cent. for delivery in Glasgow 
district. 

The coal trade is very fully employed, the various harbours being 
crowded with vessels waiting their turn for cargoes. The end of 
the strike at Cardiff has not, so far, relieved the pressure here for 
export. Inland consumers of coals find it difficult to obtain ready 
supplies. The prices are firm, the following being the rates f.o.b. 
at Glasgow harbour :—Splint coals, 9s. 6d. to 9s. 9d.; main coal, 
9s. 3d. to 9s. 6d.; ell, 9s. 9d. to 10s. 3d.; and steam coal, 10s. 9d. 
to lls. 4d. The output of coals is now very large, as the holidays 
are over in all the mining districts, but supplies are being fully 
cleared off in almost every instance. The colliers are working 
steadily and earning good wages. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE great incubus has been removed, and with an amicable 
settlement of the dispute between the employés of the Taff Vale, 
Rhymney, and Barry at the close of the week considerable anima- 
tion was given at the port of Cardiff in particular. At present it 
cannot be said that the tide of trade has been restored. That 
cannot at present be expected, and there is still some degree of 
uneasiness amongst the railway signalmen and the dockers. The 
signalmen have raised some objection to the settlement brought 
about by Mr. Inskip, the chairman of the Taff Vale Railway, on 
the part of the joint railway companies, and Mr. Harford, as 
representing the men. A fortnight has been given by the signal- 
men to settle the point at issue—the number of hours to be 
worked—ard they threaten that if their demand is not conceded 
they will give notice. 

Swansea has reaped a good deal of advantage from the strike on 
the Taff and other lines, and last week totalled up 50,000 tons of 
coal instead of the average 23,000 which is exported. The Great 
Western Railway, and branches leading thereto, have been busier 
than has ever been the case. The coal traffic has been excessive, and 
there is an impression, and one, I think, fairly based, that it will take 
some time to divert the coal traffic into the old channels. At the 
Cardiff port a good deal of tonnage continues to keep aloof, from 
uncertainty as to getting supplies. Coalowners state that a certain 
amount of business which had been calculated upon has gone to the 
North; but they rely upon the speedy settlement of all labour 
troubles, and upon the known excellence of their coal, to bring the 
trade back. 

As showing how satisfied the railway authorities were of a 
speedy cessation of the strike, I may state that in an hour after 
articles of peace had been signed, based on mutual concessions, 
locomotives were at work on all the lines, and passenger trains 
were soon in running condition. The first passenger trains were 
poorly filled, the public not having been so confident of a settle- 
ment. Barry totals for last week ending Wednesday show the 
result of the strike; only twenty-two steamers were despatched. 
Total tonnage in round numbers 24,000. 

I have failed to obtain reliable quotations at Cardiff for either 
house or steam coal, trade being conducted with extreme caution. 
Some coalowners think that 14s. 6d. will be the governing price 
for best steam, others that lower prices will rule, and will be 
necessitated in order to get trade into the old rut. 

Patent fuel is at 14s.; coke is still high, varying from 23s. to 
23s. 6d. Pitwood shows a tendency to decline from the stocks in 
hand, and is selling at 16s. to 16s. 6d. 

The dispute at the Great Western Colliery has been brought to a 
conclusion, In this case comparatively few hauliers stopped the 
colliery, and there is a good deal of discussion in the district about 
the matter. It is strongly urged that no stoppage should have 
occurred, but the question settled one way or the other by 
arbitration. 

There have been some labour disputes at Swansea, and at one 
time it was feared that a prolonged lock-out was likely at the 
Morfa. Fortunately there are hopes now of avoiding notices being 
given. 

The Caerphilly miners, in total disregard of the conclusions 
arrived at by the Aberdare meeting, have proposed—at a meeting 
of the Caerphilly Miners’ Association—to have a weekly holiday, 
the same to come into effect from the beginning of the new year. 

At a meeting of Barry shareholders it has been proposed to erect 
a statue to the late Mr. Davies, at Barry. Ten per cent. dividend 
was declared at this meeting, and prospects were said to be so good 





that an export of 5,000,000 tons of coal per annum might fair] 
calculated upon. It will be interesting to note how the growth of 
the Swansea coal trade, as aided by the Rhondda and Swansea 
a | Railway, will affect this. 

good deal of iron ore continues to come in. This week, Ebbw 
Vale and Rhymney received large consignments. Prices continue 
about 14s, 

Mr. Pritchard Morgan’s letters to the Times and his complaint 
about the restriction of the gold industry of North Wales by the 
Government is discussed freely in Wales, and the general verdict 
is that he has substantial reasons on his side. Hundreds of men 
are now idle in the Dolgelly district, and shares are quoted, he 
states, at ls. each. The matter is deserving of a more generous 
treatment, we would think, unless the Crown, claiming gold as its 
—— should itself work the North Walian gold fields, 

istricts are unquestionably rich. 

It is interesting to note the progress of the mineral industries in 
North Wales. At one lead mine in the neighbourhood of Holywel] 
120 per cent. has been realised. A visitor describes it as like a 
coal mine, the lead is so thick, The coalfields of the North are in 
good working condition, and are deriving some advantage from the 
South Walian paralysis. At a meeting of the Cambrian Archao. 
logical Society, now being held at Holywell, interesting referenco 
has been made to early coal working by a British prince in the 
thirteeth century, one Ithel ap Bleddyn. 

Rhondda and Swansea Bay shares are at 12}. 
generally is good. ‘Tin-plate quotations are firmer, and with a 
tendency to advance. Stocks are rapidly decreasing at the Prince 
of Wales Dock. The excess of export last week over stock was 
considerable : over 82,000 boxes were exported, and 63,219 sent to 
stock. Stocks at Swansea now consist of 159,439 boxes, Tin-plate 
has a healthy character generally. 

Labour organisations are solidifying at Newport, and there 
seems a likelihood of trouble ahead. 

Messrs. Mackay, of Newport and Hereford, have just received 
the contract to widen the Great Western Railway between Maidep- 
head and Twyford, at a cost of over £100,000. The constructions 
of this firm in Wales have been most ably carried out. 

‘‘ Shot-firing ” discussions are rife at Plymouth collieries. 

I am glad to note that on the eve of my dispatch there is a firmer 
tone on Cardiff Exchange, and the dockers’ question looks better, 
Things appear to be settling down, and the next week's work wil] 
be better. 

The iron and steel trades are satisfactory, prices firm ; tin bars 
likely to advance. 

Mr. D. P. Jones, late of the Crump Meadow collieries, has been 
appointed manager of Fernhill. 

As a result of the strike, only two-thirds of the railway employés 
on the Taff and Rhymney are at work. As trade improves the 
hands will be taken on. 


be 


Some 


Swansea trade 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THIs week there isa slight—a very slight—symptom of approach- 
ing improvement to note in the general tone of the iron market in 
these parts, the fact being that there is a tendency to firmness, 
and—if as yet only in special cases—a return to more lively 
demand, 

The Silesian iron market continues to show its former cheerless 
aspect, As yet, the blast furnaces have undergone no change, but 
there is a weakening perceptible in the demand for wrought iron, 
which would, if continued, naturally lead to a further limitation in 
the production of pig iron. The output of ores has been consider- 
ably reduced of late, in consequence of the harvest. In the steel 
trade the present stagnant condition is keenly felt. Machine and 
wagon factories are still supplied with work previously booked. 

A pretty favourable development characterises the Austro- 
Hungarian iron market. Demand and employment have increased, 
while prices have gained in firmness upon the week. In iron ore a 
brisk business at firm quotations is going on. In the crude iron 
trade, foundry pig meets with regular sale, and the demand seems 
to be rather increasing. As regards malleable iron, bars, hoops, 
and girders are in improved request, and most works well employed 
for the near future. The plate and sheet trade has also further 
improved, the latter especially meeting with ready sale, as is 
generally the case at this time of the year. 

A slight improvement continues in the French iron market. 
Donen and employment have increased in almost all branches, 
especially in the bar and sheet trade. 

Although Belgian iron business remains, on the whole, quiet. 
Still, there is an improved request noticeable in the malleable iron 
trade, and orders are coming in more freely. On the Ist inst. 
thirty blast furnaces were in blow, out of forty-six. In July 
72,695 t. pig iron were produced in Belgium, against 81,635 t. in 
July last year. The production of coal in Belgium was, in 1889, 
19,869,960 t., against 19,218,481 t., the year before showing a plus 
of 651,479 t. This is the strongest output Belgium ever arrived at. 

The miners’ wages have also considerably increased. The yearly 
Pay was, on an average, in 1888, 869f., while in 1889 it was 950f. 

f there is any change to report in the condition of the Rhenish- 
Westphalian iron industry, it is perhaps in the direction of slight 
improvement. In some branches of business prices have shown an 
approach tosteadiness, Ironoresare still in weak request. It appears 
the dulness of the trade here has not been without influence on 
Luxemburg minette, for most sorts have, though only slightly, 
decreased. Red iron ore stands at M. 9 to M. 10°50; roasted ditto, 
M. 12°50 to M. 13 p.t., net, at mines. Luxemburg minette is 
quoted M. 3°30 to M. 2°40 p.t. Pig iron, generally speaking, 
remains strongly neglected ; but, as has been above remarked, in 
some special cases an improved request has been noticed. Prices 
on the whole continue depressed, buyers refusing to pay list 
quotations. . 

Stocks are increasing, in spite of production vagy | been limited 
to the utmost. In spiegeleisen business seems to have taken a 
rather favourable turn of late ; we are told an order for 3000 t. has 
been recently booked for America. Nevertheless, prices have 
suffered a further decrease. Last week’s notation was for spiegel- 
eisen, 10 to 12 p.c. grade, M. 75; good forge quality, M. 72; 
No. 2, M. 70°50; No. 3, M. 55; foundry, No. 1, M. 75; No. 3, 
M. 61; basic, M. 55; Bessemer, M. 75 p.t. at works. Very little 
change can be reported concerning the finished iron trade. Makers 
complain that fresh orders are scarce, and that specifications 
against existing contracts are coming in very slowly. Inland and 
foreign demand for bars continues dull. Plates and sheets are in 
irregular demand. The employment of foundries, machine, and 
wagon factories has remained the same as reported in last letter. 

he following are the present list prices p.t. at works :—G 
merchant bars, M. 165 to 170; angles, M. 175; girders, M. 150. 
hoops, M. 175 to 180; bars, in basic and Bessemer, M. 165 to 175, 
in some cases M, 180; billets, ditto, M. 112 to 115; heavy boiler 
“— M. 240; tank ditto, M. 200; plates, in basic and Bessemer, 

. 205; tank ditto, M. 180; sheets, M. 180 to 190; iron wire rods, 
common quality, M. 145 to 150; drawn wire, in iron or steel, 
M. 160; wire nails, M. 170 to 175; steel rails, M. 146 to 151; steel 
sleepers, M. 140 to 150; complete sets of wheels and axles, M. 320 
to 340; axles, M. 240 to 250; steel tires, M. 230 to 250; light steel 
rails, M, 125 to 140. 








Tue Town Council of Rochdale propose to make grants, 
under the powers conferred upon them by the Technical Instruc- 
tion Act, 1889, to certain institutions in Rochdale for the promo- 
tion of technical instruction. At one of these institutions instruc- 
tion is given in the following subjects, which are not included in 
the branches of science and art with respect to which grants are at 
present made by the Department of Science and Art, but for which 
sanction has been given, viz.: (1) Cotton spinning ; (2) cotton 
weaving ; (3) cloth weaving; (4) plumbers’ work. 
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NEW COMPANIES. 


THE following companies have just been regis- 


tered :— =. 
Atlus Engine Company, Limited. 

This company was registered on the 9th inst., 
ne pee of £12,000, in £1 shares, to acquire 
the business of the Atlas Engine Company, Poole, 
Dorset, upon terms of an unregistere agreement 
of Mth ult., between Edward Sparshott West 
Field and Peter Gotto. The subscribers are— 





E, Sparshott West Field, Poole, engineer 1 
Poter Gotto, Poole, engineers...) «4 1 
C. Lamb Gotto, 54, Oxford-street, stationer.. 1 
) F, Penny, 8, Trafalgar-square, Brompton, ‘ 
a Brunel Armitage, 5, New Broad-street, engi- ‘ 
HH. Gotto, 54, Oxford-strect, stationer 1 


J. Haynes, ‘2, Jufnell Park-road, fancy goods 

salesman .. oh Saat we Oe 4 i sak 

The first two subscribers are appointed 
managing directors—in lieu of a board—and will 
each be entitled to £12 per month, and after 
three years to such increased remuneration as the 
company in general meeting ma determine ; 
qualification, 500 shares. Solicitors, Messrs, 
Walter Deverall and Co., 5, New-square, Lin- 
coln's-inn. 





Brussels Ship Canal Syndicate, Lunited. 


This syndicate was registered on the 11th inst., 
with a capital of £100, in £1 shares, to aid a 
scheme for deepening and widening the canal 
between Brussels and the sea, and any other 
scheme for establishing water communication 
with Brussels. An agreement cites that by an 
agreement of 14th August, 1889, Jean Dubrucq 
agreed to make over to Messrs. Percival Fowler 
and Power, of 16, St. Helen’s-place, a concession 
for the said scheme. To meet out-of-pocket 
expenses, the sum of £2000 is to be borrowed by 
the syndicate, and in the event of a profit being 
made, the sum advanced is to be repaid, together 
with a bonus of five times the sum so advanced, 
The subscribers are:— 

Shares. 


§. J. Steadman, 23, Old Broad-street, solicitor .. 8 
B. B. Van Praagh, 28, Old Broad-street, solicitor 8 
A. Sims, 23, Old Broad-street, solicitor... ..  .. 4 
P. Fowler, 16, St. Helen’s-place, engineer 25 
J. M. Power, 16, St. Helen’s-place, engineer 25 
1 


T. C. Hersey, #, Gracechurch-street, engineer 5 
J. H. Lancashire, 9, Gracechurch-street.. ..  .. 1 

The subscribers are appointed directors. Soli- 
citors, Messrs, Steadman, Van Praagh, and Sims, 
23, Old Broad-street. 


Charlaw and Sacriston Collieries Company, 
Limited, 

This company was registered on the 12th inst., 
with a capital of £300,000, in £10 shares, to 
acquire and work collieries, mines, and lands, &c., 
belonging to the businesses carried on by Sir 
George Elliot, Bart., M.P., W. Slingsby Hunter, 
c¢. E. Hunter, and F. Coleman Hunter, under 
style of the Owners of Charlaw Colliery. The 
subscribers are :— 


8 

*Sir George Elliot, Bart., M.P., 1, Park-street, 

ED, © nce Re Wermae Gh ie aw les 
*G. W. Elliot, M.P., Scruton Hall, Bedale .. .. 1 
*George Elliot, Scruton Hall, Bedale .. .. .. 
*W.S. Hunter, Over Dinsdale Hall, Darlington, 

OE gcc) ea 3a oe) caved) eh, of . 
*C. E. Hunter, Chester-le-Street, coalowner 
F. C. Hunter, 75, Portland-place, W., coalowner.. 
Mrs. C. E. Hunter, Chester-le-Street .. ..  .. 

The number of directors is not to be less than 
three, nor more than seven; qualification, 200 
shares; the first are the subscribers denoted by 
an asterisk. Mr, C, E, Hunter is appointed 
managing director at a salary of £1000 per 
annum. Registered office, 34, Grey-street, New- 
castle-on-Tyne. 


et et 





Gordon Electric Traction Syndicate, Limited. 


‘This syndicate was registered on the 13th inst., 
with a capital of £2400, in £10 shares, to pur- 
chase the invention of Jobn Gordon, of a system 
of electric street car traction, the provisional pro- 
tection for which is dated 5th May, 1890, No. 6083. 
The subscribers are :— 

Shares. 
John Gordon, 13, Nettleton-road, New Cross, elec- 

Lele oo, ee eT a ae 
Wilhelm Luttge, 21, Lime-street, merchant... .. 14 
A. F. Koebel, 6, Fenchurch-street, merchant .. 5 
J. C. Merryweather, Greenwich, fire engine 

cca .,, Ser A iar are | 
i. Pasco Williams, Blackheath, fireengineer .. 10 
M. V. Money-Kent, 34, Victoria-street, 8.W., 
engineer ne eee oe Pee ee ee 
H. RK. Goring, 17, Leadenhall-street, merchant .. 10 

Most of the regulations of Table A apply. Mr. 
John Gordon is appointed managing director. 
Solicitor, Mr, Gilbert Robins, 11, Pancras-lane. 








Nickel Steel Syndicate, Limited. 


This syndicate was registered on the 12th inst., 
with a capital of £75,000, divided into 1500 A 
or £6 per cent. cumulative preference shares, and 
6000 B or ordinary shares of £10 each. It pro- 
poses to carry into effect an unregistered agree- 
ment with the Société Anonyme Le Ferro Nickel, 
for the purchase of certain patent rights not 
specified. The subseribers are:— 

Shares. 
H. Marbeau, 10, Rue de Louvois, Paris .. 
M. Geny, C.E., 18, Rue de Vignon, Paris .. .. 
rs Woteett, C.E., 14, Square des Batignolles, Paris 
J. F. Hall, C E., Pitsmoor, Sheffield .. .. .. 
F. Rey, 147, Leadenhall-street, merchant 

W. Merrick, 8, Old Jewry, solicitor... .. 1... 
C. Turner, 39, St. John’s Hill-grove, Wandsworth 

The number of directors is not to be less than 
three, hor more than seven; the subscribers are 
to appoint the first. The company in general 
meeting will determine remuneration. Solicitors, 
Messrs. Merrick and Co,, 8, Old Jewry. 


1 
1 
J 
] 
1 
1 
1 





Mills’ Patent Sectional Boiler Company, Limited, 


This company was registered on the 11th inst., 
With a capital of £100,000, in £5 shares, to 
a all the interest and patent rights of Mr. 

ohnson Mills and Mr. Jonathan Gresty jointly 
and severally in certain letters patent numbered 





and dated: 7077 (1888), 12,545 (1888), 9938 (1889), 
11,488 (1889), 12,482 (1889), all of which are im- 
OV ts in tion with water-tube steam 
oilers, together with all patents, privileges or 
advantages, either at home or abroad, now held 
or hereafter to be acquired, and in particular for 
France, Germany, and the United States of 
America and the territories thereof, in accordance 
with an unregistered agreement dated August 
8th, made between Johnson Mills and Jonathan 
Gresty, of the one part, and Wm. H. Stubbs, as 
trustee for the company, of the other part. The 
first subscribers are:— 


8) 

“Gerald Peel, Jackson-street Mills, Manchester, 
COUN OURMMIOE 4. ss cn ce ss 08 oe 0s 2 
*T. Holt, Atlas Ironworks, Rochdale, engineer . . 1 
1 
1 





*C. Tattersall, E Office, Royal Exchange, Man- 

We SE. cs, oc cc ae 08, 08 cc 
J. Gresty, 46, Victoria-buildings, Manchester .. 
“F. H. Bowman, West Mount, Halifax, cotton 





GUNIIIET 0, se as ps 06 oe 06 «0 0. oe 1 
J. Graham, Disley, Cheshire, chartered 

ROCOUMERTIE 2. 0c oc 0c ce 00 ce co oe 1 
J. Mills, 46, Victoria-buildings, Manchester, 

engineer 58 seh os 4 1 


There are not to be less than three nor more 
than nine directors; the first are the subscribers 
denoted by an asterisk and Captain E. P. Peel; 
qualification, £500 in shares; remuneration, 
£1200, divisible. Registered office, 77, King- 
street, Manchester. 





Universal Railway Coupling Syndicate (Lock’s 
Patent) Company, Limited. 

This company was registered on the 7th inst., 
with a capital of £3000, in £1 shares, to acquire 
the invention of Chas. Lock for railway car 
couplings, for which letters patent (in England) 
were granted on 6th June, 1888, No. 8276. The 
ourchase consideration is £2000in fully-paid shares, 
The subscribers are :— 


8 

Charles Lock, 5, Peckham-terrace, Upton Park, 

inventor ae re ee ee eee 

. J. Lock, 20, Tavistock-terrace, Holloway, 
TEE ke as we 8 ae oe os 1 

J. Alexander, 9%, Fenchurch-street, manager to a 
(ie eon iG Ea Se aaa 
H. Pound, 99, Fenchurch-street, merchant... .. 1 
E. W. Brooks, 99, Fenchurch-street, clerk .. .. 1 

J. L. Gill, 24, Aldermanbury, agent and mer- 


ME oh. cuas Waar MS welled. viet! a 1 
E. Brouks, 57, Hemingford-road, N., clerk .. 1 
Registered without special articles. Solicitors, 


Messrs, Evans and Batchelor, 43, Great Tower- 
street, 








TENDERS, 


HESTON AND ISLEWORTH SEWERAGE. 
Contract No, 7. 

THE following tenders have been received for 
constructing seven miles of sewers, a Shone’s 
—— ejector station, and two large filter 
eds of polarite and sand, at the sewage works; 
Mr. W. B. Bromley, M. Inst. C.E., engineer :— 





Nowell and Robson .. -. £26,527 
Leonard Bottoms +. 22,856 
W. Neave and Son 21,340 
James Dickson .. ee 20,170 
Sa eee 20,001 
B. CookeandCo. .. .. .. 19,610 
James Hayward (accepted) .. 19,465 
Sey Tics. Sass 60s os 17,950 








Patents Act, 1888.—On the 14th inst., at 
Bow-street Police-court, Mr. Blanchard Wontner, 
appearing on behalf of the Institute of Patent 
Agents, conducted a prosecution before Sir John 
Bridge, under the first section of the Patents 
Act, 1888, against Thomas Ferry Atkinson, trad- 
ing as Brown and Atkinson, at 55, Chancery- 
lane, who, not being a person registered under 
the Act, had described himself as a patent agent. 
After evidence from the Registrar, the magistrate 
imposed a fine of six guineas and 23s, costs. 


NAVAL ENGINEER APPOINTMENTS. —The follow- 
ing appointments have been made at the Admi- 
ralty :—Staff engineer.—Robert Mayston, to the 
President, lent, to date August 2nd. Chief 
engineers. — Joseph Langmaid, to the Inde- 
fatigable, to date August 5th; Frederick A. 
Cocks, to the Philomel, to date August 2nd ; 
and William G. Parsons, to the Warspite, addi- 
tional, to date August 4th. Engineer.—Thomas 
Thorne, to the Indus, to date August 2nd ; and 
Frank W. Hawkins, to the Nymphe, to date 
August 4th. Assistant engineer.—John G. 
Liversidge, to the President, additional, to date 
September Ist. Fleet engineer.—Felix Fore- 
man, to the Victoria, to date August 14th. 
Chief engineer.—Charles W. Thorne, to the 
Melampus, to date August l4th. Engineer.— 
Henry A. Madge (temporarily), to the Terror, 
additional, to date August 14th. 


LauncH.—On the 18th inst. Messrs, Withy 
and Co., Hartlepool, launched a large steel screw 
steamer, the Capenor, built to the order of Mr. 
George Steel, West Hartlepool, for Messrs. Steel, 
Young and Co., of London. This is the 175th 
vessel in the builders’ books, and the 33rd_ built 
in the Hartlepools for the same owners, twenty- 
nine of these having been built by Messrs. 
Edward Withy and Co. She isa fine type of a 
modern cargo boat, measuring over 300ft. in 
length, and built throughout of Siemens-Martin 
steel, with a large measurement and deadweight 
capacity, and built to the highest class at Lloyd’s. 
The vessel has a long raised quarter deck, short 
poop, long bridge house, and a topgallant fore- 
castle. The holds are fitted with iron grain 
divisions and iron cargo battens; all decks, deck 
erections, skylights, bulwarks, bulkheads are con- 
structed of steel and iron, Cellular bottom fitted 
all fore and aft for water ballast. The greater 
portion of the plates are in 24ft. lengths, making 
the structure of the ship very strong. Four 
steam winches, two donkey boilers, patent steam 
steering gear amidships, screw gear aft, direct 
steam patent windlass, stockless anchors hauling 
into hawse pipes, and other modern appliances 
are fitted for the handy working of the vessel. 
The saloon and cabin providing accommodation 
for the captain, &c., is handsomely finished. 
The steamer will be ri as a two-masted 
fore-and-aft schooner, and will be fitted with 
triple-expansion engines by Messrs. T. Richard- 
son and Sons, Hartlepool. 
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12,518. RenpeRinc Canvas Rot-proor, J. Williams, 


** 
* 


ndon. 

12,514. Feepinc Fver to Boers, G. Little and J. 
Stevenson, London. 

12,515. Manuracrure of Steet Cannon, J. Johnson.— 
(J. A. Potter, United States.) 

12,516. Boots, J. Cook, Leicester. 

12,517. VENTILATION of Boots and Suogs, R. F. Smith, 


ndon. 

12,518. Necxtizs or Cravats, H. E. Kyle.—(A. G. 
Ronan, Canada.) 

12,519. Hanp Puorocrapaic Cameras, W. W. Beasley, 

irmingham. 

12,520. Pipe Patterns, J. Booth, jun., London. 

12,521. Stain Rop Eyes, T. H. Lawton and F. H. 
Young, Birmingham. 

12,522. Construction of JACQUARD MACHINES, W. and 
H, A. Fielding, Manchester. 

12,523. Repucine Vatves for Steam, C. Stuart, Fenny 
Stratford. 

12,524. Apparatus for Drittinc Hoves, C. Stuart, 
Fenny Stratford. 

12,525. Fisninc, M. Hunter, Bognor. 

12,526. Pire Warp Let-orr Motions of Looms, F. 
Foster.—{R. Foster, United States.) 

12,527. CuitpREN’s Roap VEHICLES, C. Longbottom, 
Bradford. 


12,528. CircULAR Knittinc Macuives, W. I. James, 
Stafford. 


12,529. Dygrmsc Hanks of Yarn, E. and D. Sykes, 
Huddersfield. 

12,530. Puzz.x or Toy, J. Beesley, Coventry. 

12,581. Mountinc Cuain AprenpacEs, T. Wilcox, Bir- 
mingham. 

12,582. Evecrric Licutine, 8. Pitt -(S. Harlé and 
Co., France.) 

12,533. Sorreninc Water, C. E. Gittins, London. 

Raisinc and Lowerinc Lamps, O. Krabbes, 

mdon. 

12,535. Dryinc, &c., Susstances, E. Barlow and R. 
Cunliffe, London. 

12,586. Cuttinc Guass Tubes, H. Becker, Germany. 

12,587. Screw Prope.uers, J. Callister, London. 

12,538. Winpow Fastener, J. Philbey, jun., London. 

12 539. Bouts of Sare and Stronc-room Doors, H. W. 
Chubb, W. H. Chalk, and H. 8. Ball, London. 

12,540. Rotuinc Miis, J. H. Strick and J. P. Rees, 
London. 

12,541. SANITARY ARRANGEMENTS of Bui_p1nos, E. T. 
Truman, London. 

12,542. CrrcuLaATIoN of WaTER in SuRFACE CONDENSERS, 
E. Guigon, London. 

12,543. RITING and Drawixc Pencit, F. Wuzel, 
London. 

12,544. CLocks, C. E. Ramspott, London. 

12,545. SHapinG Hats, E. Edwards.—(F. André, jun., 
France.) 

12,546. INsecticipE, E. Edwards.—(G. Calor, Germany.) 

12,547. Dies for Forminc Caps, Lips, &c., W. Love, 
London. 

12,548. TuBe CLEANERS, W. H. Watson, London. 

12,549. LozeENGE-MAKING Macuines, W. E. May, 
London. 

12,550. Propuction of New Dirpnenyt DeRIvATIVvEs, 
J.Y.Johnson.—{ The Badische Anilin and Soda Fabrik, 
Germany.) 

12,551. FasTeNInG Boot Laces, &c., E. and W. Row- 
botham, Manchester. 

12,552. VicNeTT1Inc PHotoGcrapss, J. H. Berd, London. 

12,553. Separation of Trin from other Mera.s, I. A. F. 
Bang and M. C. A. Ruffin, London. 

12,554. TYPE-WRITER ScaLe Puates, J. P. Megeath and 
H. A. Iddings, London. 

12,555. Composition for Use in Treatinc Sxeep for 
Foot Rot, A. J. Learner, London. 

12,556. AppLiances for the THeaTricaL Stace, E. 
Guitton, London. 

12,557. Grate Bars, C. A. Tilloy, London. 

12,558. Harvesters, A. C. Bamlett, London. 

12,559. Mixinc and Kygapinc Macuines, C. Sacco, 
London. 

12,560. Taitt Tucs for Harness, R. Lunt and T. 
Cooke, Liverpool. 

12,561. Countine and ConTRotiine Apparatvs, R. O. 
Ostmann, London. 

12,562. GeneRaTING Exectricity, W. O. Stanley, 

mdon. 

12,563. CLEANSING and Disinrectinc Dratrns, J. C. 
Merryweather, London. 

12,564. Fire Enoines, J. C. Merryweather and D. D. 
Coath, London. 

12,565. RecuLatine the Fiow of Water, H. W. Teed, 
London. 

12,566. ELecrric Arc Lamps, E. C. Russell, London. 
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12,567. ILLUsTRATING by Means of CoLours on Gass, 
A. Lamb, London. 

12,568. REPRODUCING ARTICULATE SpEEcH, C. Adams- 
Randall, London. 

12,569. Bott Fastenrnes for Winpows, P. E. Ayton, 
Birmingham. 

12,570. Rupper Tires for VeLocipepes, R. J. Alpe, 
Worcester. 

12,571. MerHop of Rincine Cai BE Ls, E. Brookes, 
Stafford. 


12,572. Banp Saw Guipes, C. E. Wright, London. 

12,573. Stream Pumps, H. J. Allison.—(7he Bruno 
Nordberg Company, United States.) 

12,574. TARY Pump, G. F. Strawson, London. 

12,575. MARINE PROPULSION by MaNnuAL Power, G. 
Quick, London. 

12,576. TREATMENT of YARN, J. Sutcliffe and J. Green- 
wood, Manchester. 

12,577. Furniture Castors, I. Chorlton and G. L. 
Scott, Manchester. 

12,578. ADsuUsTABLE Svurrorts for Backs, R. E. 
Macaughten, Churchdown. 

12,579. Vatves, E. W. Buckley and G. Blake, Man- 
chester. 

12,580. Drawinc Coke from Coke Ovens, C. W. 
Bartholomew and J. Oxley, Barnsley. 

12,581. ENveLoprs, L. A. Bramall and L. Briggs, 
Barnsley. 

12,582. AUTOMATIC-TENSION Buinp Rack, J. M. Tucker, 
South Norwood. 

12,583. Ro_tt Paper Howpers, F. W. Drosten, 
Glasgow. 

12,584. Supp.yinc Gas, J. Hawkyard and J. Braddock, 
Manchester. 

12,585. KNAPSACKS 
G ‘ow. 

12,586. Securinc Nuts to Screwep Bo.ts, W. Har- 
rington, Kidderminster. 

12,587. Toys, R. Mayall, jun., Royton. 

12,588. Toys, R. Mayall, jun., Royton. 

12,589. PREVENTION of ‘‘CrIB Bitinc” by Horses, H. 
R. Hume, London. 

12,590. ComBInED Raitway Switcw and Lock, O. W. 
Brenizer, London. 

12,591. CoupLines for WaTER-cLosets, J. J. Ricketts 
and F. J. Torrance, London. 

—_ Macuinery Drivine Betts, J. and A. Hendry, 


or Satcuets, J. W. Bennett, 


W. 

12,593. APPLIANCES for the WorkiNnG of PunKaus, R. 
W. 8. Pinhey, London. 

12,594. Foa SicnaLtinc Apparatus, J. Radcliffe, 
Birmingham. 

12,595. SLUBBING INTERMEDIATE, &c., FRAMES, W. Lord 
and 8. Garside, Manchester. 

12,596. PREVENTING OVERTURNING of VEHICLES, R. 
Whittington, London. 





— Hook or Fastener for Pictures, A. Smith 

mdon. 

12,508. Catcnes for Fite Capinets, W. I. Ohmer 
London. 

12,599. Lockinc Fastener for Sasnes, J. T. Brown, 


London. 

12,600. Potisuinc Leatuer, T. B. Wood and J. M 
Pillans, London. 

12,601. Cigar and Cicaretre Hovpers, &c., P. Poudra, 


ne CoIN-FREED AvuTomMaTic ScaLes, O. Wagon, 

ndon. 

12,608. Brick-Makinc Macuinery, M. B, Atkinson 
and D. W. Stockstill, London. 

12,604. RecuLatine Tension of Drivinc Banps, E. P. 
Draper and I. A. Lyon, London. 

12,605. Wires for Decorative Puxposes, F. Iles, 
Birmingham 


12,606. HyacintH Guasses, A. Cay, London. 

12,607. ARTIFICIAL Stone, C. George, London. 

12,608. WHEELS, J. Sawyer, London. 

12,609. Sicnau Licurs, J. Y. Johnson.—(C. H. Keyl and 
F. A. Douglas, United States.) 

12,610. SEwinc and QUILTING MACHINES, 
Haddan.—{D. H. Coles, United States.) 

12,611. Sprrroons, L. Brechtelsbauer, London. 

12,612. Spring Ho_per or Rack for UmBRELLAS, &c., 
F. Redman, London. 

12,613. GuN ATTACHMENTS, V. F. von Kalchberg, 


H. J. 


ndon, 

12,614. Nur Lock Wasuers, The Positive Nut Lock 
Washer Company and M. H. Spear, London. 

12,615. GroovED PULLEYS or WHEELS, W. Skaife, 
London. 

12,616. PeENHOLDERS, B. B. Goldsmith, London. 

12,617. Mecuanism for Motor Enoints, E. Worms and 
A. 8. Zwierzchowski, London. 

12,618. Drivine Gear for Cyc.rs, E. Worms and A. 8. 
Zwierzchowski, London. 

12,619. Proputsion of Boats, Canors, &c., H. J. 
Nuthall, London. 

12,620. BEaRINGs for Suarts, R. W. Moffett, London. 

12,621. Derectine Leakaces in Som Pires, R. T 
Crane, London. 

12,622. Stipe Vatve for Steam Enaines, O. L. Ward, 


London. 

— Sewine Macurnes, H. Lefeber and J. C. Wilson, 

mdon. 

12,624. Coatinc Metats with Leap, A. M. Clark.— 
(W. G. Horgan, United States.) 

12,625. Direcrory Apparatus, A. M. Clark.—(J. F. 
Deeves, F. Gauthreaus, A. R. Brousseav, J. G. Byrd, 
H. Maspero, BE. H. Hyde, P. Thompson, J. Barkley, 
and P. Capdevielle, United States.) 

12,626. NickeL, L. Mond, Liverpool. 

12,627. NickEL Piatine, L. Mond, London. 

12,628. WeLpiInc Metats by Execrricity, H. E. 
Fowler, London. 

12,629. Trucks or Bocres for RaiLway VEHICLEs, 
T. H. Bowles and G. A. Aenchbacher, London. 

12,630. Steam Generators, D. Almy, London. 

12,631. Corp, &c., SrRETCHER, E. Barker, London. 

12,632. Racquet or Patm for a Game of Bau, E. 

rker, London. 

12,633. Apparatus for Steam Borers, J. N. Aronson, 
London. 

— Dynamo Exectric Macuines, T. M. Foote, 

mdon. 

12,635. SucarR Rerininc, H. H. Lake.—(L. Sternberg, 
United States.) 

12,636. CoLourn Printinc, H. E. Newton.—(G. W. 
Turner, United States.) 

12,637. Forminc Parts of WINE GLASSES, J. M. Napier, 
London. 

12,638. Compressed Fue, G. Frank, London. 

12,639. MANUFACTURE of ARTIFICIAL FUEL, R. Schimper, 
London. 

12,640. Stony PotycHrome Decorations, F. F. von 
Ainbach, London 

12,641. Propucinc GENERATION of CHLORINE Gas, 
C. T. J. Vautin, London. 

12,642. Moutps and Cutis for Mera, W. J. Nunn, 


ndon. 

12,643. Drittinc Macuines, J. Hornsby and C. Roe, 

London. 

12,644. Usinc UMBReELLas on Boats, W. 8. Simpson, 
London. 


on. 
12,645. FumiGaTING Pants, I. 8. and J. T. McDougall, 
Lond: 


on. 
12,646. Sarp’s Course Inpicator, W. C. Hart, Dover. 
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12,647. SoriTarres, J. Abraham and F. Munford, Isle 
of Wight. 

12,648. ApJusTING the Loap on Heavy Carts, W. 
Hollingworth, Eckington. 

12,649. Smoke Consumption, G. W. Grosvenor and J. 
Bedford, Kidderminster. 

12,650. Watcn Keys, E. Alexander, Dundee. 

12,651. PARALLEL RULERS, F. 8. Pett, Dover. 

12,652. BLEACHING, &c., YARN in the Hank, 8. Spencer, 
Manchester. 

12,653. Sarety Fastenine of Pornts and Sicna.s, T. 
Pares, Worcester. 

12,654. Measurinc Apparatus, G. Tetley and E. 
Deane, Leeds. 

12,655. Fiusninc Tanks, L. Stanworth, London. 

12,656. Hanoinc Siipine SasHes of Winpows, T. G. 
Normanton, Barrow-in-Furness. 


W. F. How, London. 

12,658. Packace for Hoipine Buive, R. L. Sandie.— 
(The Sawyer Crystal Blue Company, United States.) 

12,659. QUICK-BOILING KETTLE, W. P. Miller, London. 

12,660. Gas Iron for TarLors, &c., A. B. Thomson, 
Edinburgh. 

12,661. APPARATUS used in Maxine SupuHare of 
Ammonia, R. and J. Dempster, Manchester. 

12,662. MecnanisM of Looms for Wravine, 1. 8S. Lodge 
and G. Littlewood, Huddersfield. 

—_ MANUFACTURE of ROLL Tosacco, F. Salomon, 

iblin. 

12,664. BEER BARREL and similar Taps, T. Dipple, 
Birmingham. 

12,665. DecoraTinc Gass, T., 8. and A. Furnival and 
C. Toft, Birmingham. 

12,666. ANNEALING TERNE, &c., PLates, W. Brazell, 
Bristol. 

12,667. CASEMENT Stays, A. Lovekin, Birmingham. 

12,668. Keepinc Currs in SLrEves of Coats, H. F. 
Schwarz, London. 


12,669. PHotrocRapHic Cameras, T. Miller, Man- 
chester. 

12,670. TREATMENT of CERTAIN MINERALS, J. Simpson, 
Liverpool. 


12,671. TRovusERS SpLasH PREVENTER, M. J. Nicolas, 
Manchester. 
12,672. Suips’ CATTLE Firtincs, J. M. Thomas, Liver- 


12673. Soap TaBLets, F, W. and C. W. Kitto and G. 
Herschell, London. 

12,674. RarLway Brake Pipe Covpiine, J. J. 8. List, 
London. 

12,675. Hanp Cameras, W. G. Roberts, Leytonstone. 

12,676. Strpinc Winpow Sasues, C. H. Maxsted and 
A. Bell, London. 

12,677. Supports, &c., for OperaTine Sienazs, 8. T. 
Dutton, London. 

12,678. Tramcars and Motors, P. M. Justice.—(C. 
Baldwin, United States.) 

12,679. Cork Extractors, I. N. Mills, London. 

12,680. Tires for Cycies, &c., H. Faulkner. 

12,681. SaniraRY Appliance, E. P. Nesbit, London. 

12,682. TuBes and Recutators of Feepinc Borr.es, J. 
Frost, London. 

12,683. Drawinc Orr Liquips from Jars, F. Speedy, 


ndon. 

12,684. VaRNISHES, J. S. Fairfax.—(F. Crane, United 
States. 

12,685. Exnaust SteAM DiscuarGE Pires, J. Clemin- 
son, London. 

12,686. Stirrvups, D. J. Tribe, London. 
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12,687. PortasLe Foipine Strep Lapper, G. Chaillet, 
London. 

12,688. Borinc Hoies in Brusx Stocks, A. W. Nash 
and W. M. Smelt, London. 

12,689. BLeacuinc VeceTaB_e Fisres, K. Trobach and 
G. J. Bruck, London. 

12,690. Gas Motor Enornes, G. McGhee and P. Burt, 
Glasgow. 

12,691. Lapiss’ Ripisc Hasrts, H. F. and F. Hoare, 
London. 

12,692. Type for Printina, J. 8. Scott and F. B. Mills, 
London. 

12,693. Wacons, &c., J. P. Bayly.—(J. Clouse, United 
States. 

12,694. THREE-THROW Raitway Switca, J. P. Bayly.— 
(J. Johnson and J. Pierson, United States.) 

12,695. Car Trucks, J. P. Bayly.—(P. Williame, United 
States.) 

12,696. New Toy or Game, J. P. Bayly.—(B. Trenan, 
United States.) 

12,697. Licutinc Figes, J. P. Bayly.—(M. McOmber, 
United States.) 

12,698. PREveNTING the Cominc-orr of Snogs, J. P. 
Bayly.—(C. Ziegler, United States.) 

12,699. Fanninc Mint, J. P. Bayly.—(R. Floeter, 
Canada.) 

12,700. Cuurns, J. P. Bayly.—(H. Cooper, United 
States.) 

12,701. Parer Houper, J. P. Bayly.—({C. Mee, United 
States.) 

12,702. Low Water ALarM for Borers, J. P. Bayly. 
—(J. MacFarlane, United States.) 

12,703. Lerten SHEET and EsveLope, E. Tonglet, 
London. 

12,704. Forminc the Heaps of Boxts, C. Wenner, 
London. 

12,705. CHiLpRey’s Game, W. Stranders and W. 
Forrest, London. 

12,706. InRiGaTors, J. J. Botter, London. 

12,707. Posta, Wrappers, T. 1. S. Appleton and G. 
W. Cave, London. 

12,708. Canp.estick, F. W. Jenkins, London. 

12,709. Apptiances for DELIVERING MILK, T. and J. 
W. Marns, London. 

12,710. Brakes for CARRIAGES, 
Jeenel, Germany.) 

12,711. OTOGRAPHIC Lens Suutrers, J. J. Foster 
and H. Flack, London. 

12,712. Gas Cooxinc Stoves, 8. Leoni, London. 

12,713. Evecrric Marys, 8. Z. de Ferranti, London. 

12,714. Biast Pires of Locomotives, W. Adams, 
London. 

12,715. Derivatives of ALIZARINE, B. Willcox.—(Far- 
benfabriken vormals F, Bayer and Co., Germany.) 

12,716. Depostrion of ALLoys, 8S. O. Cowper-Coles, 
London. 


E. Edwards.—(A. 
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12,717. Uriiisation of Gases, H. B. Yardley, Leyton- 
stone. 

12,718. DeLrverine Distnrectant Liquips to FLUSHING 
Cisterns, G. Taylor, Liverpool. 

12,719. Mowrnc Macurnes, H. M. Marsden, Sheffield. 

12,720. Carpets, 8. Wood, Halifax. 

1 1. Brick, J. T. Fryer, Halifax. 

12,722. MacuiNe for OPERATING on LEATHER, W. James, 
Birmingham. 

12,723. MULTITUBULAR Steam Boers, P. R. Cody, 
Manchester. 

12,724. Trousers’ Borrom Protector, J. Baier and J. 
Potter, Lendon. 

Storm Ow Bacs or Drums, T. P. Coubro, 

London. : 

12,726. Potisuinc Wire, J. Shottin and J. Shottin, 
jun., Manchester. 

12,727. Sprinc Fastener for Laces, M. de G. Hurl- 
stone, South Norwood. 

12,728. Automatic Tension of Tapes, M. de G. Hurl- 
stone, South Norwood. 

12,729. Compounp of Sucar with Sats of PHospHorvs, 
H. Cumber, Guernsey. 

12,730. Nut Locks, E. C. Ibbotson, Sheffield. 

12,731. Comep TusuLarR Boiters, F. Tudsbury, 
Sheffield. 

12,738. GuarpD or Sarery Razors, J. R. Watts, 
Sheffield. 


12,733. SHeet Metar Cans, W. T. Seymour and Sey- 
mour and Co., Stockton-on-Tees. 
12,734. Instantangous SuHutrers for Cameras, L. C. 
Niebour, Surrey. 
12,735. ArtiriciaL Stem for Ferns, &c., G. Johnson, 
Birmingham. 
12,736. TELEMETERS, A. Barr and W. Stroud, Glasgow. 
12,737. Conpuctinc Execrric Currents, J. . M. 
Munro, Glasgow. 
738. Dryinc IysoLus.e SussTances in a Divipep 
ATE, J. Bowing, London. 
39. Finisnmyc Iravian Ciorus, J. Kirk and B. 
Lee, London. 
12,740. Automatic SsutTtLe-cvarps for Looms, J. 
Peel and G. Booth, London. 
12,741. PHoroGrapHic OBpsectives, E. 
United States. 
12,472. PLoves or Cuttivator, A. Till, North Scarle, 
near Lincoln. 
12,473. Mourn Bas for Horsgs, J. A. Wilson and F. 
M. Young, Dundee. 
12,744. Makisc Twistep Gun Barres, W. James, 
London. 
12,745. Puncninc Hores in Sxates, J. H. Dagge, 
Liverpool. ‘ 
12,746. PNeumatic Tires for Wueets, S. Bunting, 
Birmingham. 
12,747. Lever Fastentnc for Corsets, A. M. Ayles, 
London. 
12,748. Boat-DEeTacHInG Gear, J. Sample, London. 
12,749. ConTROLLING Marine Encrves, W. H. Thomp- 
son, Old Charlton. 
12,750. CLEANSING 
London. 
12,751. Tanninc, J. B. Scammell and P. W. Ellis, 
London. 
12,752. Procurinc a Licut in a Hat while SHELTERED 
from the Winn, B. P. Alderman, London. 
12,753. Crosinc Doors, E. C. Urry and G. A. Farini, 
London. 
12,754. Steam Feepinc Apparatus, E. C. Urry and G. 
A. Farini, London. 
12,755. Apparatus for CLEANING Boots, J. and O. P. 
Macfarlane, London. 
12,756. Extractinc Sepiment from Liquors, F. W. 
Levierge, London. 
2,757. Steves, R. H. J. G. Huet, London. 
Oprentnc Envecores, H. M’Leod and H. O. 
aringbould, London. 
2,759. PappLte Wuee s, J. T. Bartlett, London. 
2,760. Moron Operatep by Exp.osives, J. H. V. 
Stallaert, London. 
12,761. Squeezinc Water from Mops, &c., W. P. 
Thompson.—(G. Gamlen, United States.) 
ItLustonaRY Devices, H. W. Wieland, London. 
12,763. Evecrricat Batreriss, E. Buffet, London. 
12,764. Dianres, &c., C. Dressler, London. 
12,765. OVERLAPPING Buiocks for FLoorine, E. Gregory, 
Richmond. 
12,766. Puotocrarnic Apparatus, E. Bloch, London. 
12,767. Matcu, &c., Cases, A. J., H. C., and W.C. 
Needham, London. 
12,768. Cap, &c., for Borries, C. Dodson, London. 
12,769. DouBLe-TrRED Pyeumatic Sprinc Croce, W. 
Synnock, London. 
12,770. CHmpren’s “ Mair-cars,” G. W. Oldfield, 
London. 
- Rattway Foo Sicnaturne, W. Varney and E. 
ukes, London. 
. Traction Motors, J. 8S. Baldwin, London. 
» Fivuiw Pressure Brakes, H. an 
London. 
12,774. Granp Pranororte Actions, C. J. Coxhead, 
London. 
12,775. Potissinc, &c., Boots, J. Firth and A. Barker, 
London. 
12,776. Knittinc Macutnery, A. Wrightson, London. 
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Topacco Pires, T. Birnbaum, 
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12,777. Courptincs for Extecrric Conpuctors, R. H. 
Gould and T. Gottschalk, London. 

12,778. Cur-orr VALVE Gear of MoTive-POWER ENGINES, 

Milne, Glasgow. 

12,779. Suetrers, G. J. C. D'U. Skinner, London. 

12,780. Beps for InvaLips, W. W. Watson, London. 

12,781. Pires, H. C. Werner, London. 

12,782. PRESERVING Liquors, J. Anderson, London. 

12,783. Removine Knots from Sirk Tureaps, H. H 
Lake.—(S. G. de Montauzan, France.) 

12,784. Exvecrricat TRANsMisston, R. 
(W. J. Brewer, United States.) 


15th August, 1890. 


12,785. Exp.osive, A. L. Brociner, London. 
12,786. Buiocks of Inpia-RUBBER, C. Macintosh and 
Co. and J. Bagnall, Manchester. 
12,787. IypIaA-RUBBER THREAD, C. Macintosh and Co. 
and J. Bagnall, Manchester. 
12,788. Banso, &c., A. J. Wilmshurst, London. 
12,789. Tires for Waeexs, J. and H. J. Brookes and 
E. J. Pratt, Smethwick. 
12,790. Ruvers, E. Ball, London. 
12,791. PaPeR-MAKING Macuinery, J. H. Shorrock 
and J. Martin, London. 
12,792. Dinner Piatrs, &c., J. Heyes, London. 
12,793. TREATMENT of Gratin, &c., J. A. Fawcett, 
Wakefield. 
12,794. Propuctxe Nove Errects in the Decoration 
of Ceramic Wars, G. A. Marsden, Longport. 
12,795. Preventine Pire Keys from Fouuine, J. F. 
Wilkinson, Leeds. 
12,796. Screw-nalL, T. J. Roome, London. 
12,797. FasTeNER for Boots, &c., J. Whittaker, Bir- 
mingham. 
12,798. WHEELS for VeLocipepes, &c., A. S. Cartwright, 
Birmingham. 
12,799. Reversinc AppLiances for Suups, J. Simpson, 
Liverpool. 
2,800. Seats or Bencues, W. Taylor, Driffield. 
12,801. VeLocirepes, R. M. Woodhead and P. Angois, 
Nottingham. 
12,802. Woven Wire Easy Cuarrs, J. Pring and Son, 
Sandbach. 
12,803. Stups and Sourrarres, F. G. Edwards, London. 
12,804. Ixsecticipe for DestroyinG Lysects, F. King, 


W. James.— 


Water Gavce Fittines, W. Tully, 


D. Gravell, 


12,805. Drivixc Betts, J. McQueen and W. Moores, 
12,807. Harr Pix, G. E. Arnold, London. 
12,809. : Mica 
Italy.) 
12,812. SurFacE ORNAMENTATION, W. P. Thompson.— 
mdon. 
12,815. Carpinc Enoryes, T. Barker, Bolton. 
0 
12,817. Tires for Bicycies, &c., T. Bartlett, London. 
Williams, Ne rt. 
12,821. Neckties, W. J. Wheatley and A. Want, 
12,824. Watcn and CLock Movements, J. Gunther, 
Tangyes 
Limited and R. Chapman, London. 
12,827. DyNamo-ELecTRIC Macuines, H. J. Hilton, 
A. B. McMillan, London. 
Johnson and 8. L. Holdrege, United States.) 
12,832. Exvecrrican Watt Meter, &c., E. Wilson, 
London. 
Boyle, London. 
London. 
“United States.) 
12,840. Game, A. G. Edwards, London. 
12,842. Toy, T. Fennelly, London. 
12,844. Protection AGcarnst ContTaGcion in WATER 
12,846. Bakers’ Ovens, G. Davies, London. 
G. Macculloch, London. 
12,850. Discnarcinc Smoke for ConceaLinc Troops, 
12,851. ATmospHERIC Gas Burners, 8. Switzer, 
London. 


London. 
Manchester. 
12,806. AvvEeRTiIsING, A. C. Smith, London. 
12,808. Repuctnc Vatves, R. Charlton, Newcastle-on- 
yne. 
London. 
12,810. Liquip Artomiser, A. J. Boult.—(F. Ernst, 
12,811. Tires of BicycLe Wueexs, R. F. Sproule and 
J. M. Gillies, Liverpool. 
(A. Stingl, Austria.) 
12,813. Vatve Gear for Steam Encines, W. Stubbs, 
12,814. PHotocrarHic Printinc Meter, H. A. L. 
rry, London. 
12,816. Reocisterinc the Heicur of Persons, G. W. 
H » London. 
12,818. Brtuiarp Tastes, R. J. Clarke, London. 
12,819. Cotumn Type Printinc InstrRuMENTs, 8. D. 
wpo 
12,820. Prope.tinc Water VeLocipepes, &c., E. P. 
Jerrard, London. 
London. 
12,822. TicuTeninc-ur Ropes Securinc Hay &e., J. 
jie, Glasgow. 
12,823. Lanterns, F. J. B. Allen and B. Cars, London. 
mdon. 
12,825. CHatn Lartinc PuLitEy BLock, 
12,826. Ensurrnc TiGuT Fit on the Hips of APPAREL, 
G. Benger, London. 
London. 
12,828. Coverinc Emery WaHeets, M. E. Farnes and 
12,829. Sewrsc Macuines, N. Wheeler, London. 
12,830. Seconpary Batreries, H. H. Lake.—(G. A. 
12,831. Manvuracture of ARMOUR-PLATES, E. Zappert. 
—(C. Searneo, Austria.) 
London. 
12,833. CycLop#pic Pusuication, &c., G. Weichold, 
12,834. Beverace, F. Sauer, London. 
12,835. APPARATUS for TRANSMITTING Sounps, R. K. 
12,836. SEPARATING Precious Metazs, R. E. Shill, 
12,837. Sewer Traps, J. J. Costello, London. 
2,838. Looms for Weavinc, H. H. Lake.—(F. Lacey, 
12,839. Macuinery for Makinc Lace, 8. G. Packer, 
London. 
12,841. Lanterns for Lecturers, &c., 
London. 
12,843. Burntnc Liquip Hypro-carsons, P. Hum- 
bert, jun., London. 
CLosets, 8. Robinson, London. 
12,845. Panorama, H. Motte, London. 
12,847. Water VeLocirepe, E. Séguy, London. 
12,848. Corn-actuaTeD Box, H. Y. Dickinson and A. 
12,849. Boot CLieaninc Macuine, H. Y. Dickinson 
and A. G. Maceulloch, London. 
W. N. Hutchinson, Eastbourne. 
16th August, 1890. 
London. 
12,852. Curistmas and Birtupay Carps, J. T. Foot, 
12,853. SeraraTinc Cream from Mik, J. R. Howlett, 
Staffordshire. 


12,854. ApsusTABLE Wrencu, W. G. Gass, Great 
Lever, near Bolton. 

12,855. Makinc Stockincs and Socks, J. Morris, 
Leicester. 

12,856. Rotary Sauttte Box Looms, E. Keighley, 
Halifax. 
,857. Pencit Protector and SHaRPeneR, &c., J. T. 
Ridge, Bristol. 

12,858. Pornttess and Hoxiprast Harr-pins, A. 
Marsden, Stockton-on-Tees. 

12,859. SuppLyinc O1w to Burners, W. G. Robinson 
and F. Plumb, Manchester. 

12,860. Apparatus for Makino Gas, &c., J. T. Key, 


Leeds. 

2,861. Gas Enoines, &., A. E. and H. Robinson, 
Manchester. 

12,862. SigNALLING Apparatus, J. Westley and W. H. 
Grimes, Manchester. 

12,863. Dryinc, &., Sanp, W. E. Keys.—(J. McDonald, 
Japan.) 

12,864. Soap, E. J. T. Digby, London. 

12,865. Breakinc Tramcars, G. Corson, Bradford. 
2,866. Soap and Conrectionery, H. M. Marsden, 
Sheffield. 

12,867. Boor CLeanine and 
N. 8S. Hawks, London. 

12,868. Movutpinc Sucar Composirions, T. Moore, 

asgow. 

12,869. VeLocipepes, A. Langlands, G. Weaver and F. 

Hansing, London. 
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12,870. Drivinc Gear of Mancce Routers, W. Stuart, 
London. 

12,871. Hottow Fire Bar for Furnaces, C. Whitfield, 
London. 

12,872. Fasteners for Enps of Braces, A. R. Buckton, 
Keighley. 

12,878. Permanent Way of Raitroaps, C. R. Bonne.— 
(F. Schunk, Germany.) 

12,874. Evecrric Switcu, C. R. Bonne.—({The Actien 
Gescllschast Mic and Genest, Germany. 

12,875. Cookinc Ranogs, &c., J. N. Greenall, London. 

12,876. Crampinc and Howpine Fax, &c., . 
Brereton, Liverpool. 

12,877. Casa ReeisteRiInG and CHECKING APPARATUS, 
J. McG. Carson and T. R. Withercomb, Manchester. 

12,878. IngsaLinc Bromic Erayt, &c., I. Levy and J. 
Schreiner, Liverpool. 

12,879. Knitrinc Macuines, T. Gadd and J. Marriott, 
London. 

12,880. UmBreLita Runners, A. Silber, London. 

12,881. Compinep SELF-REGULATOR and Srop-cock for 
Gas, &c., T. 8. Borradaile and A. Joy, London. 

12,882. Spray Propucers, G. A. Nussbaum, London. 

12,883. Lupricators, W. Dick, London. 

12,884. TRAVELLING Trunks, M. C. E. W. Gladstone, 
London. 

12,885. PorTieRE and Door Curtain Rops, M. Stern, 
London. 

12,886. Dress Fasrentnos, &c., C. H. Avery, London. 

12,887. Ink Wet, J. P. Bayly.—(J. Antes, United 
States.) 

12,888. Gates, J. P. Bayly.—{/J. Harland and J. Milroy, 
United States.) 

12,889. Stipe Joint and Coupiine for DentaL ENGINEs, 
J. P. Bayly.—(D. Coulson, United States.) 

12,890. Saw Fiuisc Macuine, J. P. Bayly. — (J. 
Moseley, United States.) 

12,891. Car Couptrines, J. P. Bayly.—(J. Davis and C. 
Lewis, United States.) 

12,892. InsecricipE, J. P. Bayly.—(J. Miller and P° 
McMaster, United States.) 

12,893. Fastentnc Down Carpets, J. P. Bayly.—(?. 
Beamish, United States.) 

12,894. Cement, W. R. Taylor, London. 

12,895. Or, Water Gas, A. M. Hay, London. 

12,896. REFRIGERATING ApPpaRatus, H. Imray.—(Com- 
pagnie Générale pour la production du Froid, Procedés 
&. Fixary, France.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


426,653. APPARATUS FOR THE MANUFACTURE OF 
Axes, H. Aiken, Pittsburg, Pa.—Filed Novem/er 
29th, 1889. 

Claim.—(1) In an apparatus for the manufacture of 
axles, the combination of a stationary die, a movable 
die, said dies having in their adjacent faces recesses 
suitably shaped for the formation of an axle, a fluid- 
pressure cylinder for operating the movable die, and 
plungers operative in opposite directions between the 
adjacent faces of said dies, substantially as set forth. 
(2) In an apparatus for the manufacture of axles, the 
combination of an a stationary die, a lower 
movable die, said dies having their adjacent faces 
suitably recessed, rails having their inner ends on a 


426653) 











level with the face of the movable die when at the 
lower limit of its movement, movable dogs mounted 
on said rails, and interposed mechanism whereby the 
die in its movements may reciprocate the dogs, sub- 
stantially as set forth. (3) In an apparatus for the 
manufacture of axles, the combination of a stationary 
upper die, a movable lower die, crutches or strippers 
arranged in recesses or slots in the lower die and 
capable of vertical movement, and a stop for arresting 
the downward movement of the crutches before the 
lower die reaches the lower limit of its movement, 
substantially as set forth. 

426,673. Suir’s Winptass, F. S. Manton, Providence, 
R.1.— Filed Febrvary 8th, 1890. 

Claim.—{1) A windlass having a bed-plate for 
securing it to the deck, and having its shaft arranged 
athwartships, and a pair of metallic warping - bits 
secured to said bed-plate on a line perpendicular to 
the shaft, substantially as described. (2) A windlass 
having a bed-plate for securing it to the deck, a 
warping-bit K, secured to the a and serving 
as a pawl-bit, the bit K!, also secured to the bed-plate, 


[426673] 





each bit being provided with an arm &?, having a 
flange k®, and bolts uniting the flanges, substantially 
as described. (3) A windlass having a bed-plate for 
securing it to the deck, a warping-bit K, secured to 
the bed-plate and serving as a pawl-bit, the bit K!, 
secured to the bed-plate, each bit having arms /! i2, 
the latter having reduced ends and flanges k*, and 
bolts uniting said flanges, substantially as described. 
427,044. Srzam Enoine Inpicator, A. B. Calkins, 
Bridgeport, Conn—Filed August 5th, 1889. 
Claim.—(1) The combination, with the piston cylin- 
der of a steam engine indicator, of a rotary adjustable 
exhaust ring surrounding the same, having outlets in 
its periphery that communicate interiorly with the 
exhausted side of the indicator piston, for the pur- 
poses set forth. (2) The combination, with the piston 
cylinder of a steam engine indicator, of a rotary ad- 
justable exhaust ring surrounding the cylinder, a 
circumferential condensing chamber within the ring 
communicating with the exhausted side of the indi- 
cator piston, and outlets to said chamber located upon 
one side of the periphery of the ring. (3) In a steam 
engine indicator, the combination of a piston eylinder, 
bearing longitudinal ribs on its exterior extending a 
part of its length, a concentric cylinder case within 











ee 
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which said cylinder ribs fit to form channels outlets 
in the cylindric case opposite a part of the members 


of said channels, and a chambered rotary ling sur. 


rounding said outlets bearing the final outlets jy 
adjustable positions, substantially as described 


426,702. SiaG-escare FOR TUYERES, J.C. Banseiey 
and &. L. Davies, Great Falls, Mont.—Filed October 
24th, 1889. 

Claim.—(1) The combination, with a blast-pipe or 
tuyere having an auxiliary outlet, of a destructible 
cover held over the said outlet and serving to normally 
close the latter, substantially as shown and described, 
(2) The combination, with a short pipe or nipple 
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opening into the bottom of a blast-pipe, of a destruc. 
tible cover held on the under side of the said pipe, 
substantially as shown and described. (3) The com- 
bination, with a short pipe or nipple opening into the 
bottom of a blast-pipe, of a destructible cover held on 
the under side of the said pipe, and a clamping-plate 
for holding the said cover on the said pipe, substan. 
tially as shown and described. 


427,060, CentRiruGaL Pump, J. Edwards and J. R. F, 
Kelly, Brooklyn, N.Y.—Filed February 6th, 1890. 

Claim.—(1) In a centrifugal pump, a wheel having in 
one piece the hub & i’, the front head disc LL, 
extending to the full diameter of the pump, with lug 
ribs nn”, the annular back head disc p L’, extending 
from the funnel C, with Ing ribs »” n”, the rings MM, 
extending from said hub and radially terminated at 
about two-thirds of the distance from the centre of 
the wheel to the periphery of the said front and back 
wheel discs, and the detachable blades N, attached to 
the lug ribs n” x”, substantially in the manner and 








for the purposes described. (2) In acentrifugal pump, 
the circular yoke O O, having the adjustable sleeve 
TT and stud bolts o 0, in combination with the front 
head D D and shaft coupling P P, whereby by adjust- 
ing the said sleeve in the said yoke the wheel of the 
pump is longitudinally adjusted and centrally held 
against the force of its suction within its chamber, 
substantially as specified. 


427,195. Arc Lamp AtracuMent, A. P. Seymour 
Syracuse, N.Y.—Filed February 11th, 1890. 

Claim.—(1) The combination, with the pan or frame 
and the frame C, of the piece I and the screw ¢?, the 
piece I being pivotted upon the frame C and acting in 
combination with the screw and the pan to hold frame 
Cin place. (2) The frame C, provided with seat Dand 
lugs dd, in combination with the jaw F, having 


shoulders f , and a tail piece fitting the lugs d¢, and 
screw @, substantially as described, (3) In a carbon 
holder for arc lamps, the combination, with « frame 
having a fixed seat at one end and a lug at the other 
end, of a jaw shaped at one end to fit said lug and at 
the other end to fit the carbon, and a screw ing 
through said jaw between its ends and entering the 


frame, substantially as described. 
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ELEC 


Ay installation on the alternating system, supplying 
180 cixteen-candle laps by transformers to various 
isolated parts of the Exhibition, has been carried out by 
The dynamo is run on the stand of the firm in the 
Machinery Hall, being driven by a belt from a Robey 
vertical engine of 8}in. cylinder and 8in. stroke, and giving 
an output of 15 amperes and 1000 volts at 1200 revolutions. 
he field, which is excited by a small directly driven 
dynamo with a current of 11 ampéres, consists of ten 
magnets—Fig. 1—arranged radially, the pole pieces of 
which are extended in a radial direction so as to cover 
the armature coils on both sides. The armature core is 
built up of rectangular iron wire wound on a gun-metal 
hub, each turn being insulated by thin paper. Two gun- 
metal rings mounted on a hollow gun-metal sleeve serve 
to deliver the alternating current from the armature 
coils to the brushes, the insulation between the rings 
and sleeve being by ebonite rings and washers. The 
bearings, Which are of gun-metal, are in halves and 
lined with ‘ Esco ” anti-friction white metal, these being 


BURGH EXHIBITION. 


Messrs. Ernest Scott and Co., of Newcastle-on-Tyne. | 


| 

ib ing-rod. Th al of both sets of coils | stations i al lighti is sk d 
’ , INEERING AT THE EDIN- | >fa8s connecting-ro e removal of both sets of cous | stations in a central lighting system, is shown connecte 
TRICAL ENG x | is thus easily effected by removing the cap. The gun- | up as in ordinary work; and the employment of accumu- 


| metal terminals to the two circuits are mounted on wood | lators in the propulsion of tramcars is exemplified by a 


| covered with asbestos, and the fuses on porcelain bases 
| inside the box. On the stand ten incandescent lamps of 
| 100 volts are run in series off the dynamo terminals. 
In direct current machines Messrs. Scott exhibit their 
| well-known four-pole type dynamos and one two-pole 
| type. Of the former there are two specimens running— 
one a 15-unit compound wound machine, supplying 
| about 200 16-candle lamps to exhibitors’ stands in’ the 
| Machinery Hall and Locomotive Section, and the other 
| a 9-unit machine on one bed-plate with a Robey engine 
as designed for ship lighting. These machines, which, 
together with all the other electrical machinery exhibited 
by this firm, have been designed by Mr. W. C. Mountain, 
appear to be built on good constructive lines. The 
| general form of the machines is rectangular; that is, the 
limbs of the 4-pole field form the four sides of a square, 
the pole-pieces being respectively at each corner. The 
| whole framework is so placed that one pole is above, one 
| on each side, and one below the armature, the pole-pieces 
themselves being recessed in the usual way to direct the 
lines of magnetic force into the armature core. 


| 


completely equipped car of the same construction as 
those made for the Birmingham line. The automatic 


| appliances referred to are the same as have for some time 
| been in use by the Chelsea Electricity Supply Company, 


where they have performed their functions satisfactorily, 
and without any interruption since starting. The most 
noticeable piece of apparatus is the automatic transposing 
switch, which is essentially a horizontal rocking frame 
carrying at the end of each arm a number of contacts. 
When the switch is down on one side these contacts dip 
into mercury cups in connection with sets of cells, and 
put them in series on the charging main, while when down 
on the other side, the opposite set of contacts put the 
batteries in parallel and connect them to the distributing 
mains supplying the district lighted. At Chelsea each 
transposing switch operates four batteries of fifty-five 


_ cells each ; these being all connected in series when the 
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VOHN SWAIN 


supported by east iron pedestals accurately bored and 
fitted with adjustable caps. The outside frame, forming 
the yoke and support to the field magnets, is in two 
castings bolted together horizontally. 

The high tension primary current passes out to the 
various points of supply by copper. cables, consisting of 
seven wires of No. 20 B.W.G., where the transformers 
reduce the pressure to 100 volts. The transformers in 
use are wound for the supply of twenty, thirty, and forty 
lights. We illustrate a twenty-light trarsformer in Fig. 2. 
The whole is enclosed in a cast iron box with water-tight 


The upper and lower pole pieces are cast in one piece, | 
while the two side poles are in halves to allow of removal 
of the upper part of the field for inspection or removal of 
the armature. Two brushes only are employed, the 
commutator sections at similar potential being connected 
in the usual way for this purpose. The commutator | 
sections are of hard drawn high conductivity copper, | 
insulated by mica, and are mounted on a gun-metal | 
sleeve, secured by coned ends and a lock-nut. This | 
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joints, in accordance with the Board of Trade require- 
ments for outdoor work; while the transformer itself being 
insulated from the box, there is no possibility of a shock 
on touching it, in the event of a leak on 
the primary or secondary mains. The 
design has been to permit ready access 
to and removal of the coils, for which 
purpose the iron plates forming the core 
are cut, as shown in Fig. 3. The lower 
block of U-shape plates is held by the 
hollow casting A, and by means of the 
two set screws through this casting pres- 
sure is applied to the plates. The coils 
are then slipped over the upright limbs, 
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admits of the removal of the commutator bodily without | 
disarranging the sections. The engines running these 
machines are all Robey vertical engines, with crank 
shafts running in oil, and fitted with the Pickering 
governor. An arc lamp for running in series or parallel, 
or with alternating currents, and various installation 
accessories, are exhibited, amongst which is a handy 
resistance coil—Fig. 4—the turns of which are wound on 
a cylinder with slate body, and the adjustments made by 
a hand-wheel acting on a screw and spring traveller. 
In accumulator work, the exhibit of the Electric Con- 
and the cap, consisting similarly of plates | struction Corporation is of special interest. The whole | 
pressed together by set screws in the casting B and | of the ingenious apparatus devised for the em of | 
orming one solid block, is placed on the top and held | automatically connecting accumulators to the charging 
finnly in contact by tightening the nuts on the vertical | and discharging circuits, where these are used in sub- 
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switch is over to the charging side, and in four 
parallels when over to discharge on the lighting circuits. 
Each sub-station has two such sets of 220 cells, one set 
or half battery undergoing charge while the other_set is 
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discharging. The automatic action of the transposing 
switch is effected by means of an apparatus like a 
mniniature gasometer, which collects the gas from one 
plate and rises when the quantity of gas given off 
indicates a state of complete charge of the battery. 
This movement closes the contact of a local circuit, 
which causes an electro-magnet on the transposing 
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FICS 
switch to rock it over to the discharging side. The 
movement, also, of the switch itself in rocking over 
closes another local circuit, and throws the switch on 
the other half battery over to charge. There are also 
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exhibited some ingenious pieces of apparatus for main- 
taining automatically the electrical pressure constant 
on the lighting mains. These consist of the governor, 
temperature compensator, step-by-step traveller, and 
mercury contact switch. The latter is in connection 
with a set of cells used in opposition to the main 
batteries, and by the number so in opposition the 
potential of supply is regulated. The governor con- 
trols the action in the first instance, being a solenoid 
of fine wire connected to the point in the lighting 
‘mains where constancy of - potential is required, 
‘and it is by the contacts made in accordance 
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with the position taken up by the core of this instru- | 


ment that the number of cells opposing the main 
battery, and therefore the potential of supply, is 
regulated, the same being effected through the medium 
of the step-by-step apparatus and mercury contact 
switch. Another piece of apparatus automatically 
insures that the rate of discharge from the two half- 
batteries, when these are both discharging in parallel, 
shall be the same. This apparatus is acted upon by the 
main currents from the batteries, and effects the regula- 
tion by cutting out opposing cells from that half-battery 
which is supplying less current than the other. Here 
we have a system possessing many advantages, and in 
which the details have been worked out with great care 
and to a successful issue. The apparatus described, as 
x stands collected together in the exhibit of the 
Corporation, certainly appears complicated; but an 
examination shows that there is nothing unnecessary, 
and that in the design and construction every care has 
been taken that the movable and balanced parts are 
good mechanical pieces of work, and not easily liable to 
derangement. 

The special feature of the tramcar exhibited is in 
the regulation of speed by changes in the arrangement 
of the accumulators only, no resistances being used. 
The motor is carried by one of the two trucks on 


which the car body is mounted, its framework being | 


supported on one side by two bearings on one of 
the driving axles, and on the other by a strong spring 
riding on a bearing on the other axle. Both axles of the 
truck are acted upon, through a double system of speed 
reducing helieal wheels, by the motor shaft. The 
form of field, which is of the double horse-shoe type 
with two central poles, permits the supporting 
frame, which forms in reality the yokes to the field, 
to be of iron. 
springs held to- 
gether, as shown 
in Fig. 7, by 
rubber bands at 
their upper ends. 
The contacts 
touching the 
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FIC. 7 to the commuta- 

tor surface. The 
cells are slipped in at the side of the cars under the 
seats, and are arranged, in the first instance, in double 
cell boxes measuring 17in. long by 6in. wide by llin. 
deep. Five such boxes form 
one tray of ten cells, and 
each tray when fixed in the 
ear makes electrical connec- 
tion with the reizhbourin; 
trays by stout spring contacts 
of copper. Altogether 100 
cells are used per car, and 
these are connected to the 
driver’s switch in four sec- 
tions. The different positions 
of the switch, according 
to the speed and power 
required, put these sections 
either in series, cut one ovt 
leaving three in series, cor- 
nect the four sets in two 


parallels, or put all four in 
parallel. Another position 
of the switch disconnects 


the motor from the lat 
arrangement, and allows the 
batteries to equalise their 
charge. 

A Sprague electrical tram- 
car truck forms also one of 
the exhibits of the Corpora- 
tion, together with the gear 
and running contact wheel used in this American over- 
head system. The motor brushes used are of ylated 
carbon held up to the commutator in guides by springs. 
Details of this system, which is in extensive use in 
America, are already geneially well known to English 
engineers. 

Some specimens of Elwell-Parker 8-horse power trans- 
formers form also part of this exhibit. 


magnetic circuit consists of two columns of soft iron 
plates. The primary and secondary circuits are wound 
on an oblong form with rounded ends, and the ends of 
the wires brought to terminals mounted on porcelain 
plates PP. Square iron plates are slipped over so as com- 
pletely to enclose the two longest limbs of the coils. 
The whole is enclosed in a water-tight cast iron box, in 
the cover of which—Fig. 6—are packed glands AA and 
BB through which the connecting wires pass out. These 
transformers are wound for 1000 volts in the primary and 
100 volts and 60 ampéres in the secondary. 

In connection with alternate current working, a switch- | 
board is exhibited on which is mounted a large double- | 
pole switch, fuses in earthenware boxes, a Cardew volt- 
meter and an Elwell-Parker ammeter, the latter consist- 
ing of a bent soft iron needle pivotted excentrically to 
the coil It was the original intention to light the stand 
off a large alternator, but this has since been removed, | 
and the lighting is effected by a direct current Elwell- | 
Parker shunt dynamo of 18,000 watts used for charging 
the accumulators. This is driven by a double-cylinder 
Bertram engine fitted with the Pickering governor. 

Scotland, like Switzerland, having abundance of water 

ower at command, and considering that it is most pro- | 
bably by this means that a large share of the develop- 
ment of electric lighting and power in the country will 
depend, it is somewhat surprising that no great trans- 


The brushes are composed of vertical | 


commutator are | 
about | 


these springs, and | 





One of these is | 
shown open in Fig. 5, where it will be seen that the | 


mission of water power, electrically, from a distance is 
shown in the Exhibition, similar to what was done at 
some of the continental exhibitions, notably at Munich. 

At the stand of Messrs. Carrick and Ritchie, of Edin- 
burgh, in the Machinery Hall, a very good show of tur- 
bines is to be seen, one of which is in actual operation 
trom the town water mains at a pressure of 701b. This 
is termed a jet water motor, and is coupled to a small 
dynamo which serves to light the stand with a few lamps. 
Something on a much larger scale, which would more 
prominently have demonstrated the utility of this appli- 
cation of electricity to the transmission of power, might 
have given a considerable impetus to the industry in 
Scotland. Messrs. Carrick and Ritchie also show a 
Girard turbine suitable for falls up to 500ft., and which 
developes 2}-horse power with 50ft. head, and 38-horse 
power at 300ft. head. Water enters the turbine horizon- 
tally and is projected against the inside of the wheel, the 
latter being on a horizontal spindle. Another form is 
Messrs. Ritchie's patent Waverley turbine, the axle of 
which is vertical. Two types are shown, in one of which 
10-horse power is developed with 15ft. head, in an open 
flume; while in the other the water enters through a pipe 
sideways, and developes 21-horse-power with 40ft. head, 
this type being suitable for falls up to 80ft. 

A well-constructed two-pole dynamo—Tl'ig. 8—is exhi- 
bited by Mr. Wilson Hartnell, of Leeds. The field is 
entirely of soft annealed forged iron. The peculiarity of 
the machine is its large commutator, some 10in. in 
diameter. Great attention has been bestowed upon 
brush-holders, bearings, and lubricators, which are of 
excellent practical form. One of these machines giving 
163 ampéres and 110 volts at 960 revolutions is run in 
the stand belting off a 6-horse Marshall horizontal 


| engine fi with Hartnell’s governor, and supplies 
eurrent to light the stands of Messrs. Poole and White 


and the Fowler-Waring Company, and to run a smaller 
machine as a motor. An excellent form of main eircuit 
switch is exhibited, which we illustrate in Fig. 9. There 
are two horizontal bars for connecting to the main 
terminals of the dynamo, and three pairs of contact 
blocks to each bar. One of the blocks of a pair is con- 
nected through fuses to the bar, while the other goes to 
one of the lamp circuits. The switch levers are pivotted 
at the back of the board, and act on the contact closers 
in a vertical direction. The latter are composite bars or 
rods in two halves, with thick vulcanised fibre insulation 
between, sliding in vertical guides and carrying cireuit- 
closing brushes. Each of these thus forms a double-pole 
switch, and it will be seen that three circuits, each with 
its double-pole fuse and switch, are in this manner sup- 
plied from the board. We may mention that during the 
gas strike _in Leeds last month this firm was ealled upon 
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to execute a piece of work on remarkably short notice. 
In less than twelve hours the dynamo, counter-shafting, 
and fittings, excepting engine, for sixty-six lamps were 
installed in the composing and machine-rooms of the 
Yorkshire Post. 

Messrs. Swinburne and Co., of Teddington, show 
specimens of their special form of transformer, to which 
they give the term of ‘The Hedgehog.” The coils are 
wound on a single cylindrical bobbin, through the centre 
of which the iron core passes. The bundle of iron wires 
forming this core protrudes at each end of the bobbin, 
and the stray ends are curved outwards in the natural 
direction followed by the magnetic lines, but the magnetic 
circuit is not complete, as in most other transformers. 
One huge transformer of this type is exhibited to which 
a system of cooling by water circulation is applied, and 


| which is stated to have an output of 300,000 watts, at an 


efficiency of 98°75 per cent. 








Ir has been decided to postpone the trials of the 
Thunderer, which, after seven and a-half years of service, has 
undergone a therough refit at Portsmouth, besides being supplied 
with new engines and armament at a cost of over £114,000, until 
after the main steam pipes of her engines have been strengthened 


| with coils of wire. 


PorTRAITS OF ENGINEERS.—Hanging on the walls of the meeting- 


| room of the Institution of Civil Engineers there are at present 


three portraits, all by the same artist, Mr. William M. Palin. The 
portraits are of Sir George B. Bruce, Mr. George T. Livesey, chair- 
man of the South Metropolitan Gas Company ; and the secretary. 
Mr. Palin has also painted the portraits of other engineers, 
so that he has come to be designated ‘‘ Artist in Ordinary to the 
Civil Engineers.” The portraits are all exceedingly good, vigorous, 
and true, and they receive such very appreciative criticism from 
the many visitors of the Institution, that Mr. Palin will no doubt 
become acquainted with the difficulties of too many commands, 








CROYDON CORPORATION WATERWORKS, 


ADDINGTON PUMPING STATION, 

THE new pumping station for the water supply of 
Croydon, together with the reservoir, was completed 
and formally opened on August 2nd, 1888. The works 
are close to the village of Addington. Here a well, 10ft. 
in diameter, is sunk, all in chalk, to a total depth of 200%, 
In the lower portion of the well headings were driven in dif. 
ferent directions, in driving which several important water. 
bearing fissures were met with. The yield of water in 
the well is at the rate of 2,491,000 gallons in twenty-four 
hours. The total length of headings is 813 yards, and 
these afford a storage capacity of about half a million 
gallons. The engine-house, containing the pumping 
machinery described in Professor Kennedy's report, is 
built over this well, and the water is delivered through 
a 2lin. main into a covered reservoir on the Addington 
Hills. The overtiow level is 465ft. above Ordnance datum, 
or 87ft. above the highest part of the borough. The 
whole of the work was designed and carried out under 
the supervision of Mr. Thomas Walker, Engineer to the 
Croydon Corporation. Further details as to the reseryoir 
and well will be given at a later date. 

It was deemed desirable that an independent report on 
the performance of the engines, boilers, and pumps 
should be prepared, and Professor Kennedy undertook 
the work. We give his report here, while the supple. 
ment which we publish illustrates the entire plant. ‘The 
results obtained were, it will be seen, excellent.! 


19, Little Queen-street, 
Westminster, S.W., 
22nd May, 1890, 
Messrs. EASTON AND AwpERsON, Limited, 
3, Whitehall-place, 8.W. 


Dear Sres,—In accordance with instructions received 
from you in March last, I have carried out a complete trial 
of the boilers and machinery at the Addington pumpng sta- 
tion, Croydon, and have pleasure in now reporting the result 


to you. 

Date-~4 sath a short rehearsal of the various measure. 
ments on the 12th April last, and carried out the trial itself 
upon the I7th A 

jects.—The object of the trial was to determine as com- 
pletely as possible the efficiency of every part of the plant, as 
well as the combined efficiency of the whole. The principal 
quantities to be determimed are therefore represented by the 
following ratios:—(1) Pounds of water evaporated per pound 
of coal, which mts the boiler efficiency; (2) pounds of 
feed-water used per indicated horse-power per hour, which 
represents the thermal efficiency of the engines; and (3) 
useful work done in raising water per indicated horse-power, 
which represents the mechanical efficiency of the engines. 

In order to obtain these ratios and others connected with 
them with the greatest possible accuracy, I adopted the 
system of making such complete measurements as would 
enable me to account for the whole heat of the fuel if possible, 
or in any case to leave so small a balance unaccounted for as 
to show that no error of importance could have been made. 

For this pope I not only weighed the coal and the feed- 
water, but I also had |both coal and furnace gases sampled 
and analysed. I was able to measure, also, the total 
quantity of water pumped, as well as the total indicated 
horse-power and the total feed-water used. Before proceed- 
ing to give any of the results of these measurements, I may, 
in the first place, say something as to the manner in which 
they were made. 

Methods.—The coal was weighed in quantities of 4 cwt. ata 
time—2 cwt. for each boiler—against certified weights. The 
water was measured through two feed tanks, one or other of 
which was continually receiving the delivery from the hot 
well, while the other was being emptied by the feed-pump. 
These tanks were calibrated L. weighing water into them 
immediately after the trial. The whole of the pipes from 
the feed tanks to the economiser, and from the econoniiser 
to the boilers, were visible, so that any leak could have been 
detected. The water which passed through the jackets and 
which lodged in the high-pressure valve chest was drained 
off separately and weighed before being thrown to waste. 
Supplementary feed-water was added through the measuring 
tanks as required, to make up forthis. The indicated horse- 
power was measured by four McInnes’ indicators—one 
attached to a very short pipe on each end of each cylinder. 
The two upper indicators stood upon the cylinder covers, 
the two lower ones were attached to horizontal pipes 
coming out from the cylinder walls in the usual way. 
Indicator diagrams were taken every half hour throughout 
the trial, and have been worked out by planimeter. 
Diagrams were also taken from the standpipe just 
above the principal delivery valve, to check the pressure in 
this pipe. The depth from the engine-room floor to the 
surface of the water in the well was checked by a tape. The 
height from the engine-room floor to the head of the rising 
main at the reservoir into which the water was delivered— 
which is at the same level as the reservoir overflow—is 
officially stated to be 138ft.; but, owing to some doubts as to 
the correctness of this, after the trial was over I carefully 
measured the pressure in the main, both with the engine run- 
ning and stopped, by means of a standard gauge which was sent 
to Mr. Casella and checked by a mercury column after the 
observations were taken. The pressure shown by this gauge 
—after slight corrections were made in accordance with Mr. 
Casella’s observations—corresponded to a head of 144ft. of 
water above the engine-room floor when the engine was 
stopped. When the engine was running at its normal speed 
the pressure corresponded to 149-5ft. of head above the engine- 
room floor, the frictional resistance being thus equivalent to 
5-5ft. of head. In the calculations made below I have 
assumed the real height of the reservoir inlet to be 144ft. and 
not 188ft. above the engine room floor. The whole of the water 
pumped by the engine was delivered into the reservoir between 
Addington and Croydon. This reservoir is divided into two 
parts by a high wall. One part was pumped very low before 
the trial commenced, and into this half the engine made its 
whole delivery; the other half of the reservoir serving to keep 
up the Croydon supply, and being entirely disconnected from 
the half which was in use. I had the dimensions of the half 





1 Nore.—Since the engine started in August, 1888, a spare bucket and 
clack have been put in the well pump, and the reservoir pump has been 
examined—in May, 1889. Beyond this it has not been in any te 
overhauled or examined, even for the trial which took place in ite 





ordinary course of work. 
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which was used during the trial carefully measured before- 
hand, and I fitted up a float gauge to show the actual level 
of the water at each instant during the trial. An observer 
Was stationed beside the float throughout the whole of April 
17th, and noted the level every five minutes near the start 
and finish and otherwise every quarter of an hour, As the 
total rise of water in the reservoir was over 7ft., and as the 
probable error of reading the level was only about O-lin. plus 
or minus, I believe I have been able to arrive at a very exact 
determination of the quantity of water pumped. 
Boilers.—The boiler-room contains three Cornish boilers 
Placed side by side, each boiler being 26ft. 10in. in length and 
5ft. in diameter, with one internal furnace 2ft. 9in. in 
diameter. The boilers are set in brickwork and covered with 
sand to prevent loss of heat. The middle boiler was out of 
use, the two side ones being those employed during the trial. 
' ne of these boilers was cleaned a few days and the other a 
ortnight before the trial. All the brickwork was carefully 
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examined for air-leaks, and all leaks found were luted up. 
The damper from the unused boiler to the’ main flues was 
closed and carefully luted up a few hours before the trial. 
The dampers of the other two boilers were opened fully and 
all air spaces round the damper chains, &c., luted. The only 
damper used for regulation during the trial was one between 
the economiser and the chimney. The gases after leaving 
the boilers passed along a brick flue in the boiler-house to a 
Green’s economiser outside, and thence through a damper to 
the chimney. The temperature of the gases was taken every 
quarter of an hour during the trial, both at a point in the 
main flue within the boiler-house a few feet from the boilers, 
and at a point a few feet beyond the economiser. Samples 
of gas for analysis were drawn off close to the first-named 
point every half hour and collected over mercury. The 
chimney draught was taken with a U gauge close to the second 
thermometer and within about 12in. of the base of the 
chimney. 
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Engines and pumps.—The engines are of the compound 
beam-rotative type. The high-pressure cylinder is 20in. in 
diameter, and 47:9in. stroke. The low-pressure cylinder is 
33:97in. in diameter, and 71-8in. stroke. The strokes were 
measured directly, the diameters taken from gauges in your 
possession. The pumping is carried out in two stages, the 
lower, a well pump, delivering into a tank below the engine- 
room floor; the upper, a force pump—called below the 
“reservoir pump ”—delivering through the rising main to the 
reservoir. The well pump is worked from the crank end of 
the beam, and is of the bucket-and-plunger type, 19:25in. 
diameter, and 71:87 stroke. The reservoir pump is worked 
from a prolongation of the low-pressure piston-rod, and is 
19in. in diameter, and 71-8in. stroke. The rising main is 
2lin. diameter, and the total length of main between the 
engine house and reservoir is 9500ft. Both cylinders are 
steam jacketted, both on sides and ends, and the jacket water 
from the two was separately collected. The air pump is 
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worked from a prolongation of the high-pressure piston-rod. 
The water from the well pump passes outside the tubes of a 
surface condenser on its way to the tank from which the 
reservoir pump takes its supply. The whole of the water 
pumped is thus used for condensation. Its rise in tempera- 
ture is, therefore, very small—as will be seen below—but to 
insure accuracy, the thermometers used were such as could 
be read to J, deg. C. These thermometers were read twice 
every quarter of an hour throughout the whole duration of 
the experiment. 

Trial.—Steam was turned on to the jackets at 6.25 a.m. on 
the day of trial, and the engines were started at 7.10 a.m. 
The trial commenced at 8 o'clock, a running start being 
made. The fires were stoked last before the trial at 7.45, 
they were then left until the steam pressure, which was 
nominally 100 lb. per square inch, began to fall. At 8 o’clock 
a.m., when it had fallen to 97 Ib., and was falling somewhat 
fast, I gave the signal for the trial to start. The feed pump 
was on during this time. It will be seen from the diagram that 
the fires were not sufficiently strong to keep up the pressure 
which fell to 95 by 8.5 a.m., when the first weighed coal was 
put on the fires, and then to 94, and did not begin to rise until 
four minutes afterwards. The counter was noted at 8 o’clock, 
and every half-hour afterwards, all the various gauges being 
also noted either every half-hour or every fifteen minutes. 
The time of first and last stoking of each lot of weighed coal 
was noted throughout the trial. The work remained very 
steady, as was to be expected, throughout the whole day. 
The revolutions per minute for any half-hour period never 
exceeded 20-6, or fell below 19°3. The boiler pressure also 
kept very constant throughout the day—the stoking being 
very good—its mean value was 98-4 lb. per square inch above 
atmosphere. Practically no smoke was at any time visible, 
even immediately after stoking. The trial was declared at an 
end at 6.3 p.m. Its duration, therefore, was 10 hours and 
3 minutes. The last quantity of weighed coal was put on the 
fire at 5.40, at which time the steam pressure was just 100 Ib. 
It fell about 14 1b., but recovered, and remained at 99, until 
6.3, at which time it began to drop rapidly. I, therefore, 
thought it advisable to take 6.3 as the end of the trial, 
although the pressure was a little higher than at the com- 
mencement. It will be seen clearly, I think, from the work 
being done as shown in the diagram, that the value of the 
fires at 6.3 p.m. was at least as great as at 8 a.m. On 
examining the coal line in the diagram, it will be noticed 
that it rises somewhat rapidly during the first few hours, as 
if—which was really the case—the bulk of the fires was 
somewhat increasing during that time. From about half-past 
one onwards, however, it will be seen that the line is very nearly 
straight. The weather during the trial was fine throughout, 
the atmospheric temperature being 51-0 deg. Fah., and the 
barometer standing at 29-09, or 14-28 1b. per square inch. 

The total coal put upon the fires was 22121]b., which is at 
the rate of 219-8 lb. per hour, taking the trial as lasting 10 
hours 3 minutes, as given in the last paragraph. As a check 
on this it may he noticed that if the time be taken as from 
the last stoking before trial—7.45 a.m.—to the last stoking of 
weighed coal—5.40 p.m.—the coal consumption would be 
223 1b. per hour. If, on the other hand, the time be taken 
between the last stoking of the first lot of weighed coal— 
9.30 a.m.—and 5.40 p.m., the consumption per hour would 
be 216 lb., or, if the straight part of the line on the diagram 
be taken, the consumption would be 2151b. per hour. All 
these quantities very closely agree with that which I have 
taken, and which I believe to be the most accurate. The 
fires were cleaned and clinkered about 5 p.m. The total 
amount of clinker taken out was 68 ]b., and the total amount 
of ash formed during the whole trial was 1661b. I have had, 
not only the coal, but also the ash and clinker separately 
analysed. 

The temperature of the furnace gases immediately after 
leaving the two boilers was, on the average, 328-6 deg. Fah., 
which will be recognised as an extremely low figure. In 
passing through the economiser this temperature was still 
further reduced to the remarkable figure of 171-5 deg. Fah., 
at which temperature the gases entered the chimney. The 
chimney draught was 0°25in. of water. 

The mean number of revolutions per minute was 19-92. 
The maximum and minimum have already been given. The 
mean indicated horse-power in the high-pressure cylinder 
was 85-8, and in the low-pressure cylinder 55°5. The mean 
initial pressure in the former was 96°8 lb. per square inch 
above the atmosphere, the mean vacuum in the condenser 
was 13°48 1b. per square inch, while the mean atmospheric 
pressure was 14°28lb. per square inch. It will be seen that 
the loss of pressure between the boilers and engine was very 
small, namely, only 16lb. per square inch, although the 
distance between them was about 30ft. 

The well pump, as has been mentioned, was slightly larger 
than the reservoir pump, the surplus quantity of water 
delivered being determined over a period of about four 
hours by the rise of level in the upper tank. This water 
simply runs back again to the well. The net quantity of 
water delivered was 87,803 gallons per hour, which is 99°8 per 
cent. of the total capacity of the reservoir pump, the slip of 
the pump being, therefore, 0-2 per cent. The head between 
the mean water level in the tank from which the reservoir 
pump sucks and the top of the rising main at the reservoir 
was 157ft., which corresponds to a static pressure of 68 lb. 
per square inch. Allowing for friction, as already given in 
this report, this head is equivalent to 162-5ft., which corre- 
sponds to a static pressure of 70°41b. per square inch. The 
mean height between the level of the water in the well and 
that in the tank was 91ft. 3in., and this, added to the 157ft., 
makes the total 248ft. 3in. between the mean level of the 
water in the well and the top of the rising main. The 
pressure corresponding to this is 107-5 lb. per square inch, or 
109-9 lb. per square inch taking the frictional resistance into 
account. The net work done in pumping—or actual quantity 
of water pumped, multiplied by the height of lift—amounts 
to 3,631,427 foot-pounds per minute, or 110-04-horse power. 
The gross work done in pumping, including the work done 
against the frictional head, and the small amount of work 
done on account of the extra capacity of the well pump, 
amounts to 3,734,560 foot-pounds per minute, or 113°16-horse 

wer. 

A summary of the principal results of the trial, as well as 
of the principal observations made, is given in the appended 
table No. I. 

In table No. II. are given the analyses of the coal, ash, and 
clinker. It will be seen that the coal was of a very good 
quality, having a calorific value of about 14,654 thermal 
units per lb. The ash collected contained 61°6 per cent. of 
carbon ; the clinker only 3-0 per cent. of carbon, so that the 
separation of the ash and clinker must have been very exact. 
Deducting the combustible matter in the ash and clinker, 
te whole weight of incombustible matter during the day 








amounts to 5°9 per cent. of the weight of the coal, which 
agrees very well with the 5-2 per cent. found on analysis. 
The fuel for analysis contained a sample taken from each 
4 cwt. of coal, the whole weighing about 301b. The whole of 
this was pounded up and most carefully sampled, and 
analysed for me by Mr. C. J. Wilson, F.C.S. The quantity 
of feed-water evaporated per hour was 2294 lb.,? assuming 
that there was no priming, the evaporation was therefore at 
the rate of 10°42 1b. of water per lb. of coal. The water was 
fed into the boiler from the economiser at the temperature of 
119°8 deg. Fah. The steam temperature was 336°4 deg. Fah. 
The equivalent evaporation from and at 212 deg. Fah. was 
therefore 11'831b. of water per lb. of coal. As each Ib. of 
coal was equivalent to 1:011]b. of carbon, the equivalent 
evaporation per lb. of carbon value—a very convenient 
standard for measurement—was 11:7 lb. 

The feed-water evaporation at this rate corresponds to 
78:1 per cent. of the whole heat of the fuel, which figure 
therefore represents the boiler efficiency. 

Table III. gives Mr. Wilson’s analyses of the twenty 
samples of furnace gas which he collected. It will be seen 
that they are, on the whole, very uniform, and that in no 
case was any carbonic oxide found to be present. Calculating 
from these analyses, I find that the weight of air passing 
through the furnace per pound of fuel must have been very 
closely 21-3 1b., so that the weight of the gases going up the 
chimney must have been very closely 22-3 1b. for every pound 
of coal put upon the fire. All this gas was raised from the 
temperature of the air, namely, 51:3 deg. Fah. to 328°6 deg. 
Fah. Taking the mean specific heat of the dry gases as 
0-238, and allowing, in addition, for the heat carried away 
by the small quantity of steam formed by the combustion of 
the hydrogen in the coal, the heat carried away by the 
furnace gases corresponds to 1511 thermal units per pound of 
coal, or 10°3 per cent. of its whole calorific value. In passing 
through the economiser, however, the gases are reduced to a 
temperature of 171-6 deg., so that, instead of 10:3 per cent., 
only 4°47 per cent. is actually finally carried away up the 
chimney. The feed-water, in passing through the economiser, 
was raised from 57:2 deg. Fah. to 119°8 deg. Fah., which 
corresponds to 663 thermal units per pound of coal, or 
4:53 per cent. of the whole heat of combustion. Added to 
the 4-47 per cent. given above, this makes 9 per cent., and 
the difference between this and 10°3 per cent. represents the 
loss by radiation from the boiler flue and economiser between 
the two thermometers. No loss was incurred by imperfect 
combustion, and the heat expended in evaporating the small 
quantity of moisture in the coal only amounts to 0:1 per cent. 
Adding together the figures named, as in the heat account in 
Table IV., it will be seen there remains a balance of 11:5 per 
cent. unaccounted for, which must chiefly represent the 
loss by radiation from the boilers and flues. 

I find, on examination of a number of trials which I have 
made of similar boilers, that the unaccounted-for balance, 
including radiation, is often very much over 10 per cent. 

Table V. gives the heat account for the engines as distinct 
from the boilers. Here I have started with the total amount 
of heat received by the feed water per minute, which 
amounts to 44,315 thermal units. Of this the indicated 
horse-power corresponds to 6040 thermal units, or 13°6 per 
cent., which proportion represents the absolute engine effi- 
ciency, or fraction of the heat received by the engine which 
has been turned into work. The heat rejected in the con- 
densing water amounts to 32,840 thermal units per minute, 
or 74:1 per cent. of the heat received. 

The heat rejected in the jacket water, assuming it to have 
given up all its heat down to 212 deg. Fah., through the 
cylinder walls to the steam in the engine amounts to 701 
thermal units per minute, or 1°58 percent. By a calculation, 
for which a formula is given in the appendix—which I have 
frequently verified in engine trials, where I could measure 
the amounts of condensing water directly—I find that appa- 
rently about 8-6 per cent. of the whole feed water which 
entered the high-pressure cylinder as steam—or 7°5 per cent. 
of the whole feed—left the low-pressure cylinder as water, 
not as steam, to go to the condenser. This water repre- 
sents steam condensed somewhere within the cylinders, on 
account of loss of heat to external or other surfaces. 

Its thermal value works out at 2840 thermal units per 
minute, or 64 percent. The water from the steam chest drain 
represents a loss of heat by radiation of 446 thermal units, or 
1-01 per cent. The balance unaccounted for—see Table V.— 
therefore amounts to 1448 thermal units, or 3-3 per cent. Of 
this probably the greater part is due to loss by radiation from 
the jackets, a quantity which I had no opportunity of deter- 
mining. It could be found approximately by finding how 
much steam is condensed in the jackets while the engines 
are standing hot. In many such measurements which I 
have made with a small engine I have found that the water 
coming from the jacket drains when the engine is standing, 
and when therefore presumably no heat was passing to the 
interior of the engine, was more than half as much as the 
whole condensation when the engine was running, and the 
jackets presumably performing their properfunctions. Ifonly 
half as much heat were thus wasted in this case, it would 
account for the whole balance of 3°3 per cent. 

The water lifted by the reservoir pump per minute was 
14,634 lb., this quantity being that which corresponds to the 
water pumped into the reservoir. As has been already stated, 
the water raised by the well pump somewhat exceeded that 
lifted by the reservoir pump. The amount of excess was 
measured by the rise in the tank during three hours, and 
amounted to 239]b. per minute. The quantity pumped by 
the well pump was therefore 14,8231b. per minute. The 
total work done in pumping, including this excess, and 
allowing also for the friction in the mains, has already been 
given as 3,734,560 foot-pounds per minute, which is equivalent 
to 113-16-horse power. As the gross indicated horse-power 
was 141°3, the mechanical efficiency of the engine was 
therefore 80°1 per cent. The ratio of the net work done in 
pumping—110-04-horse power—to the indicated horse-power 
is 77°9 per cent. The diameter of the rising main is 2lin., 
so that the velocity of the water along it must have been 
97°3ft. per minute. The total work done, including friction, 
&c., makes the duty of the engines and boilers 113,244,000 foot- 
pounds per 1121b. of coal. Excluding the friction in the 
rising main and the excess water from the well, and taking 
only what I have called net pumping work, the duty works 
out to 110,823,000 foot-pounds of useful work done per 1121b. 
of coal; or put otherwise, to 9895 lb. of water lifted 100ft. 
high per pound of coal. 

I had the quantity of steam shown by the indicator cards 
carefully calculated for a point very near the end of the 





2 The actual quantity pumped was a little greater than this ; but there 
was asmall leak from the safety valve of the economiser, which was 
caught continuously and weighed, and which has been allowed for in the 
figures given. 











stroke in the low-pressure cylinder. I find that at this periog 
the amount of steam accounted for by the diagrams was 88-9 
per cent. of the whole measured quantity given to the engine 
There was therefore about 11°8 per cent. of water in the mixed 
steam and water filling the low-pressure cylinder at the end 
of its stroke. By the calculation above mentioned I make 
out that the steam going through the engine to the condenser 
contains 8°6 per cent. of water, so that there was, as might be 
expected, a slight re-evaporation going on during the exhaust, 

Table I. contains a number of particulars as to the rate of 
combustion, transmission of heat through boiler-plates and 
so on, which I have worked out; they may, no doubt, be of 
interest to you, but I need not here epitomise them. 

This report is accompanied by five tables, one tracing show. 
ing the whole of the results and a tracing of a set of indicator 
cards nearest to the mean, as well as of the same cards 
combined.—Faithfully yours, 

(Signed), ALEXANDER B. W. Kennepy, 


APPENDIX. 

A number of years ago, in connection with my engine 
trials at University College, I worked out the following 
formula which can be used for any engine trial where the 
condenser water is actually measured, to determine the 
actual amount of water passing to the condenser with the 
steam at exhaust in any engine. 

n = the amount of feed water going to the engines per 
minute (not including jackets (here 33-32 lb.) 
C = lbs. of condensing water per minute. 
(14,873 Ib.) 


Hw = The heat given up by each Ib. of water leaving the 
cylinder at the temperature of the exhaust. 
(84-4 Th. U.) 
H s = The heat given up by each pound of steam leaving 


the cylinder from the temperature of release. 
(1070°1 Th. U.) 
— Hw 
Hs" 
Hc = heat taken up by each pound of condensing watcr 
per minute (2°208 Th. U.) 
He 
M=C x : 
“Hs 
Using these symbols, the calculated weight of water in the 
mixed steam and water (n lbs.) leaving the cylinder per 
ss , ; 33°32 -— 30-6: 
minute amounts to { — " lbs. (in this case ans ohh a 
(1 — a) 1 — 0-0833 
2°86 Ib. 


TABLE I.—Addington Pumping Station. 


Date of trial April 17th, 1800 
Duration of trial 10 hrs, 3 min. 
Type of engines. Compound beam 
Cylinder diameter : 20°00in, 

53°07in, 

47-Oin, 


High-pressure. . 
Low-pressure .. 


” 
Piston stroke: High-pressure .. 


a Low-pressure . 718in. 
Pump diameter: Well pump 19°25in. 
os Reservoir pump .. 19°0in. 
Pump stroke: Well pump .. TiS7in. 
Reservoir pump Tisin. 


” deeb ies 
Boilers: Number of main boilers .. .. .. .. 2 


Type { Cornish, with Gal- 


a loway tubes 
Furnaces; Total number 2 
Heating surface—total.. 914°8 aq. ft. 
Grate area—total . 35°74 sq. ft. 


Mean beiler pressure, above atmosphere... 
Mean admission pressure—high-pressure cylin- 
der, above atmosphere .. .. .. .. .. -- 96°SIb. 
Mean effective pressure—high-pressure cylinder 57°6 Ib. 
os . ow 99 «. 8°58 Ib. 
Mean effective pressure reduced to low-pressure 
cylinder oe 6 eo ee ee ee 
Mean vacuum in condenser 
Revolutions per minute—mean sad 
Mean indicated horse-power — high-pressure 
cylnder . 85'8 


98°41 Ib. per sq. in. 


” 
” 


” 
178i. vs 
13-48 1b. 


19°92 





Mean indicated horse-power — low-pressure 
cylinder ade abee ten aw 55°5 
Mean indicated horse-power—total 141°3 
Coal burnt per minute val eee at 8-07 Tb. 
” hour san eh. as. oy 220-08 Ib. 
m square foot of grate per hour 616 Tb. 
Coal burnt per square foot of heating surface per 
hour Sari the oe ae ae eer ee a 
Coal burnt per indicated horse-power per hour... 1°561b 
Carbon value of coalasused .. .. .. «. «. LOD 
Carbon value equivalent per indicated horse- 
coup edt neh TT ae ar ee 1°58 Ib. 
Temperature of furnace gases leaving boiler .. 328°6 deg. Fuh. 
I o entering chimney.. 171°6 deg. Fah. 
Feed-water per minute ; a 28 Ge ay See 
i. ae ae en eet 
* sq. ft. of heating surface per hour 2°51 1b. 
ee Ib. of coal, actual .. .. .. .. 10°42Ib. 
Feed-water per lb. of coal from and at 212 deg., 
including economiser .. .. .. .. «. «. 12°50)b. 
Feed-water per Ib. of coal from and at 212 deg., 
SO ee eae eee 
Feed-water per Ib. of carbon value from and at 
212 deg., including economiser .. .. .. .. 12°38Ib. 
Feed-water per lb. of carbon value from and at 
212 deg., boileralone .. .. .. .. .. «- 11°72Ib. 
Feed-water per indicated horse-power per hour,. 16°241b. 
= total pump Po = -- 20°28ITb. 
” net yy ” 20°85 Ib. 
Feed temperature before economiser 57°2 deg. Fah. 
” on entering boiler 119°8 deg. Fah 
Head of water, reservoir pump, actual.. .. .. 157ft. 
*” on including friction 162-5ft. 
Mean head of water—well pump .. .. .. .. 91°25ft. 
Work done in pumps—total, including friction, &c. 11816 H.P. 
” ” RP ree 
Total water pumped to reservoir per minute 14,6384 Ib. 


Mechanical efficiency of engines .. .. .. «. 
Ratio of water lifted per stroke to capacity of 
Dump POT mimeo ow 85 t ke we ee 
Velocity of water in pipes .. 
Length of rising main.. .. . 


99°8 per cent. — 
97°34 ft. per min. 
9500ft. 








Water raised 100ft. per pound of coal . .. 9895 net pounds 
Duty, foot-pounds per 112 Ib. of coal, net .. .. 110,823,000 
Duty, foot-pounds per 112 Ib. of coal, including 

friction, &c... . 113,244,000 


Rate of transmission of heat through boiler sur- 


face per square foot per minute .. 53°74 thermalunits 


Jacket water per indicated horse-power per hour 1°92 Ib. 
Jacket water perminute .. .. .. .. .. .. 4921». 

Rise in temperature of condensing water 2°208 deg. F. 
Quantity of condensing water per minute .. 14,873 Ib. 
Mean height of barometer during trial.. .. 29°09in. 
Mean atmospheric temperature » Barnet trial 51°83 deg. F. 


TABLE II.—Analysis of Coal. 


Moisture .. 1°30 per cent. 
Ash .. 5°22 





5°22 ” 
TEwOM ks sk se 86°83 ” 
“EE are a ae a eek ” 
Sulphur, nitrogen, oxygen, &c., taken by dif- 2°75 
MI AK bad oni das oh Wa" ap tome © Se i a 

10000 


cece. ae. eas, 14,654 th. units, 
15°17 Ib. of water per Ib. of coal. 


Calorific value. . 
Evaporative power 
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Analysis of Ash, 
Moisture .. ae elem 0°75 per cent. 


ignition = carbon " Re 
Loss on ignition = car nee if 
Mineral matter ike 88°13 8 
Equal to 61°58 per cent, carbon on dry ash, 100-00 vs 


Analysis of Clinker, 
Jo, ate cce) ar can! darcy 0°10 per cent. 
CAEDOM 66 ac fe ce se ew BB n 

VOSS 


Moisture .. ++ 
Loss on ignition 


Mineral matter " 


100°00 PF 
TaBLE II],—Analysis of Furnace Gases. 
nwonty samples were taken during the trial 
= Sa 1 2 and 20 were analysed separately. 
ss 3, 4, and 5 were mixed in equal volumes and analysed. 


” 4 
6, 7, and 8 ” ” ” ” 


. 9, 10, and 11 ” ” ” ” 

», 12,13, and 14 ,, ” ” ” 
15, 16, andl7s,, ” ” ” 
18 and 1 


‘i Calculated to 100 volumes of dry gas. 


No, of nar a ae Oxygen. Nitrogen. Total. 
> ae . . 

5 9°00 0°00 10°50 80°41 100°00 
B  seesene we SR 0°00 8°45 80°39 100-00 
3, 4, and 5 . 9°42 0°00 9°95 80°68 100°00 
6, 7,and 8 . 9°14 0:00 10°62 80°24 10000 
9,10,and 11... 10°84 0:00 9-09 $0°57 100°00 
12, 18,and 14... 9°73 0°00 9°57 80°70 100°00 
15, 16, and 17 9°56 0°00 10°18 80°26 100°00 
igand19 .. 8°85 0°00 10°85 80°30 100°00 
aceite 117 0-00 8°46 80°37 100°00 
eat... seks, Stor, wee 9867 .. 80°48. — 
Mean by weight 14°23 0°00 10°65 2. 75°22. 

TaBLe 1V.—Heat Account: LRoiler and Economiver. 
Thermal units. Per cent. 

Total heat of combustion of 1 1b. of coal .. 654... _ 
Total heat of combustion of coal per minute .. 53,692 1(0°0 \ 
Heat taken up by feed water per minute in 

MER Sear ag me tee: aac ose se ae 61,080 7S | 
Heat taken up by feed water per minute in 

oconomiser Pe tae ee ee 2,481 .. 4°53 
Heat taken up in evaporating moisture in coal 54 0-10 
Heat carried away by furnace gases after leav- 

ing economiser co ee ce oe ee oe 2809 447 
Loss by radiation, &c., from economiser, by 

difference as described at Sse. An Ce ous 1°30 
Loss by radiation from boiler and otherwise 

unaccounted for .. Rar Ski “aa: “age eee ee 11°50 

53,692 100°0 
TABLE V.—Heat Account: Engine. 
Thermal units. Per cent. 

Heat taken up by feed water per minute 44,315 100 0 
Heat turned into work re ier 6,040 13°63 
Heat rejected in condensing water .._ .. .. 32,839 74°10 
Heat lost by radiation, &c., corresponding to 

the condensation of 7°5 per cent. of the 

whole feed, which left the low-pressure 

cylinder as water... .. .. «+ «+. «+ « 2,840 641 
Heat rejected in jacket water, taking it as 

water at the temperature of the steam : wn oss 1°58 
Heat loss by radiation, &c., corresponding to 

the condensation of the steam in the steam 

chest, and its rejection from the steam 

chest drain ATL ee oR ee 440 101 
Heat lost by radiation or otherwise un- 

qcooumied Sor.. «0 sc cs 2 of o« «6 1,448 .. 3°27 

44,314 100°00 








MAGNOLIA METAL ROLL BEARINGS. 





THE accompanying engraving shows a bearing in use in the 3lin. 
steel plate rolling mill, Stockton Forge Company. The bearing is 
cast first, and is of a special phosphor bronze made by tke Phosphor 
Bronze Company for bottom chilled plate roll necks and other 


V2 MAGNOLIA 
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bottom roll necks. ‘ After the bearing is cleaned and dressed in 
the ordinary way, a segment of core of proper radius is placed 
against the bearings, and Magnolia metal is then run into the recess 
provided for it. This is stated by the men to be the very best 
kind of bearing for the heaviest possible work. Many other 
methods are suggested, but this is the cheapest and best. If the 


en 





MAGNOLIA METAL 








SECTION ATA.A 


bearings were not of a phosphor bronze, the end thrust of the roll 

ould wear the collar A away and render it necessary to change the 
not ane} when the Magnolia face of the bearing was quite good and 
per all worn away. Mr. Cooke, the manager, is extending the 
7 = Magnolia metal in the plate mills, and states that fourteen 

og ago he put a pair of new bearings on the necks of the steel 
Plate mill, top chilled roll hosphor bronze at one end, Magnolia 





at the other. The Magnolia is as good as when put in.” 
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ENGINES OF THE DEE. 


THROUGH the courtesy of Mr. W. Sykes, of St. Peter’s 
Ironworks, Newcastle-on-Tyne, we are able to give our readers 
an interesting engraving, which we have reproduced from an 
original tracing, of the 200-horse power engine spoken of by 
the late Mr. Nasmyth in his autobiography as the one built 
by Maudslay and afterwards put in H.M.S. Dee. Mr. Sykes 
traced it from Mr. Nasmyth’s private drawings many years 
since :—‘‘ Mr. Maudslay had next a pair of 200-horse power 
marine engines put in hand. His sons and partners were 
rather opposed to so expensive a piece of work being under- 
taken without an order. At that time such a power as 
200-horse nominal was scarcely thought of; and the 
Admiralty Board were very cautious in ordering marine 
engines of any sort. Nevertheless, the engines were pro- 
ceeded with and perfected. They formed a noble object 
in the great erecting shop. 
detail all Mr. Maudslay’s latest improvements. 
fact, the work was the sum total of the great master’s 
inventions and adaptations in marine engines. The Admiralty 


at last secured them for the purpose of being placed in a very | 


fine vessel—the Dee, then in course of construction. Mr. 
Maudslay was so much pleased with the result that he had 
a very beautiful model made of the engines; and, finding 
that I had some artistic skill as a draughtsman, he set me to 
work to make a complete perspective drawing of them as they 


stood, all perfect in the erecting shop.”—“ Autobiography of | 


James Nasmyth,” page 73. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPOR 


Japan: Trade of Hiogo and Osaka in 1888.—The foreign 
trade of 1888 was the largest that has ever taken place at 
Hiogo. It was also a profitable one, both to foreign and 
Japanese merchants and producers. Experienced foreign 


residents are confident that this large trade is but an earnest | 


ater and more valuable one in the future. Imports 
fogo increased by £1,338,036, or 48:25 per cent. over 


of a 
into 





They embodied in every | 
In | 





1887. British shipping entering the port increased by 156,153 
| tons, or 42°9 per cent., decreasing in proportion of the whole 
| from 69-4 to 68-1 per cent. Imports of metals increased by 
| £190,754, or 70-4 per cent.; the increase is especially notice- 
able in articles of British production, such as bar and pig 
iron, rails, &c. The metal trade of this port continues to be 
full of promise, so much so that it may, within a few years, 
assume the commanding position now held by cotton manu- 
factures—34 per cent. of the total imports. Iron bar 
increased by 5045 tons, or 10215 per cent., and in value from 
£6 Os. 24d. to £6 14s. 102d. per ton; iron nails by 1705 tons, 
or 59-2 per cent., and in value from £11 6s. 5d. to £12 13s. 8}d. 
per ton; iron pig by 9651 tons, or 252 per cent., and decreased 
in value from £4 9s. 11}d. to £3 15s. Ofd. per ton; iron plate 
and sheet by 193 tons, or 9°9 per cent., and increased in value 
from £6 15s. 74d. to £8 4s. 64d. per ton; iron rails increased 
by 5746 tons, or 80°3 per cent., and in value from £4 9s. to 
£4 18s. 63d. per ton; lead by 125 tons, or 10°05 per cent., and 
in value from £17 12s. 2?d. to £19 3s. 53d. per ton; zinc 
decreased by 191 tons, or 14°65 per cent., and in value from 
£18 1s. 44d. to £19 18s. 73d. per ton. The traffic on the 
railway between Hiogo and Otsu, rid Osaka and Kioto, in- 
| creased by £12,130, or 11:35 per cent.; the number of passengers 
| carried was 2,749,311, and the quantity of goods 251,909 tons. 
Of the receipts, 79 per cent. was derived from passenger, 
and 21 per cent. from goods traffic. The first section from 
Hiogo to Hemeji on the Sanyo Railway was opened at the 
end of December. The section is thirty-four miles long. The 
line is a single one, of the usual Japanese gauge, 3ft. 6in., and 
cost £230,000. All material used in the construction of the 
railway and machinery for machine shops was obtained from 
England, and further orders have been sent to British makers 
for iron and steel girders, for bridges in the next section of the 
line, also for more brake vans, locomotives, and passengers’ 
carriages. No engineering difficulties were encountered in 
the construction of this section, except in the crossing of two 
rivers, which, as is usual in the case of Japanese rivers, afford 
very bad foundations, and necessitated the sinking of wells 
for the permanent bridges. When completed, the Sanyo 
| railway will form an important link of a Grand Trunk Line 
‘from Awomori in the extreme north of the main island ta 
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Kumamoto or Kagoshima in the south of the Southern chain—Fig. 4. Again, the above may be roughly found 

Island. The ler constructing the Sanyo Railway con- LETTERS TO THE EDITOR. multiplying the load on the crane by the radius of the jib, and 

sists of 1300 shareholders from all parts of Japan, with a (We do not hold ourselves responsible for the op of our dividing the product by the length of the crane post to the point 
capital of £2,134,647 in shares of £164 each ndents.) of et eng won es —- bo 7 = ‘ 

& 2,134,037 | es a ° . wi readily seen from Figs. 1 a avoid strai 
Japan: Trade of Nagasaki in 1888.—The trade of Naga- STRESSES IN CRANE POSTS. the tie-rods due to the load, the resultant of the combined pull pe 


saki increased considerably over that during 1887. British 
imports, including those from Hong Kong and the Straits 
Settlements, increased by £79,451, or 70°35 per cent., and in 
proportion of the whole from 47-3 to 52-2 per cent. British 
shipping entering the ports of Kuchinosa and Nagasaki 
increased by 84,772 tons, or 26°35 per cent., and its propor- 
tion of the whole from 37-15 to 41-85 per cent. The large 
Corean and Vladivostock business continued during the year, 
but there are no customs or other statistics on record, so any 
estimate must necessarily be a rough one. Exports of coal 
increased by £65,848, or 22-9 per cent. Takashima coal, as 
in former years, was in active demand, most being contracted 
for in advance. The quantity sold was 467,786 tons. The 
prices realised were at 


Dust Coal.—Per ton. Lump Coal.—Per ton. 


Nagasaki... .. .. fs. 1}d.tol2s. 4d. . . 12s. 11}d. to 15s. 14d. 
Kobe and Osaka .. 12s. 77d. to lés.11}d... .. 18s. 6d. to 20s. 103d. 
Yokohama .. 12s. 4d. to 18s. 10d... .. 17s. 34d. to 17s. 10}d. 


The prices in Nagasaki and Yokohama were low, due to 
none being sold in the market. There were very heavy 
demands for the coal, and the mine having run short of 
stock, had to refuse all sales in the two above-mentioned 
parts. The output of the mines in the Karatsu and Taku 
districts averages 6500 tons a month. The average prices 
were, of the former, 12s. 4d., of the latter from 8s. 6d. to 
15s. 5d. per ton. A superior quality of Karatsu coal, known 
as Hayama, is finding favour. The output during the year 
was 40,000 tons, and the price rose from 8s. 6d. to 17s. 
aton. The Imabuku Mine produced 100,000 tons, at from 
5s. 3d. to 7s. 8$d. a ton. In the province of Chikuzen there 
are from 300 to 400 small mines, with an output of 570,000 
tons. The coal from these mines resembles that of Karatsu, 
and is sold principally at Kobe and Osaka. The average 
prices were from 12s. 4d. to 13s. 103d. a ton. The strike in 
Australia caused a great demand for Japanese coal, and the 
output of Takashima coal having been all contracted for, 
caused an enormous development of the interior coal 
industry, resulting in an advance in value of 50 per cent., 
which continued till the end of the year. This greatly 
benefitted the small mineowners, enabling them to use 
foreign machinery of the better sort instead of the Japanese 
cheap imitations. Owing to the failure of Australian 
supplies and the strikes on the Pacific slope in 1888, the first 
shipments of Japanese coal to America took place. 

Java: R«.*lways and harbours.—The United States Vice- 
Consul at .’atavia reports: The system of railways in the 
Netherlands India dates from 1862, when a concession was 
granted to the Netherlands India Railway Company to con- 
struct a line from Samarang to the independent States of 
Djokjokarta and Sourakata, with a branch to Cembarawa. 
The line opened in 1873 is 126 miles long. The Government 
constructed lines eastward from Djokjokarta to Pasarouan 
vid Sourabaya, with branches to Blitar, Malang, and Pro- 
bolingo, and westward from Djokjokarta to Tjilatjap. The 
cost of construction of these lines has averaged £9300 a mile. 
On the west of the island the company made a line from 
Batavia to Buitenzorg, which the Government continued to 
Bardong, in the Preanger Presidency, subsequently extending 
it to Garoet with tne intention of joining the line from 
Djokjokarta to Tjilatjap, the only port on the south coast of 
Java. It is expected that this line will be open for traffic in 
two years, though the prosecution of the work through the 
mountainous country entails much expense and labour. A 
branch line from Batavia to Bekassi has been completed, a 
line from Tagal to Margosari is open beyond Banjaran, and 
a short line to Tangerang is proposed. The cost of con- 
struction of these lines has averaged £13,333 per mile. Since 
1875 the average annual expenditure on Government railways 
and the new harbour works at Tandjong Priok has been 
between £586,666 and £666,666. The Netherlands India 
Railway Company contracted to repay to the Government 
the advances made during the construction of the lines, and 
in addition a share of the net profits. These sums have been 
regularly paid, and during the last ten years the share- 
holders have received annual dividends of 8 per cent. The 
rolling stock on all the lines is small in pattern, simple in 
style, and durable. In Sumatra, a line has been made by 
a private company to connect several Deli tobacco planta- 
tions, and a branch is being laid to Babougan. At Padang 
the Government ‘has constructed a part of the line to Moira 
Kalabang to the base of the mountains, and is carrying on 
the most difficult part of the undertaking, a three-railed 
track, such as is used in Switzerland, being necessary to reach 
the highlands. A thorough survey of this region has been 
made by the Government engineer, who states that there 
are most extensive beds of coal of the best quality lying near 
the surface. It is expected that the opening of the line will 
be attended by a great increase in the supply and cheapness 
of coal, which is obtained at considerable expense from 
Australia, England, and Japan. At the military station in 
the northern port of Sumatra, there is an excellent steam 
tramway, similar to those in Batavia and Sourabaya. At 
the former place the line is seven miles long, extending 
through the principal streets of the city from the harbour to 
the suburbs. The locomotives are of German make, from 
Dusseldorf. They are provided with steam at the termini 
from stationary boilers. The steam enters at 2001b. per 
square inch pressure, and is sufficient for maintaining, 
with a train of four tram cars, an average speed of 
ten miles an hour. A dividend of 6 per cent. is declared 
annually. The absence of natural harbours in this country 
has induced the Government to supply the deficiency 
by constructing, at Tandjong Priok, one of the most 
important works of the kind in the East, at a cost of 
£1,666,666. In 1875 work was begun on the harbour at 
about six miles from Batavia, consisting of jetties extending 
outwards and inclosing a sufficient space to accommodate a 
large nun.wver of vessels. The depth was then increased, and 
a large wharf constructed, sufficient for the usual require- 
ments of shipping entering Batavia. Hoisting apparatus, 
offices, and warehouses were added, and the harbour was 
officially opened in 1887. Since the removal of the Govern- 
ment iron dock from the island of Ourest to Sourabaya, the 
only dock remaining in this vicinity is a small one at Amster- 
dam Island, 200ft. long, and capable of containing vessels of 
2000 tens. Application has been made to the authorities for 
a concession to construct a dock, at an estimated cost of 
£125,000, in that part of the harbour set apart for the pur- 
pose, capable of containing vessels of 3000 tons. The Govern- 
ment works and repairing shops for the railways are also at 
Tandjong Priok, and here, as at Sourabaya, repairs to vessels 
may be effécted. 





Sir,—I send the following for the consideration of your corre- 
spondent, ‘Crane Post.” ; 

Consider Fig. 1: the chain is shown parallel to the tie-rod. 
Given the weight P, the point of application of the force bc, the 
climax of the force ¢ a, we construct the diagram of Fig. 2. Now, 
the stress in the chain is always equal to P, and the chain acts as a 
tie-rod. On referring to the diagram, it will be seen that when 
the rod ad is equal in length to cd, the stress in ad will be exactly 
equal to P; in this case the chain takes the stress resolvant on the 
tie-rod exactly, and the frame would be in equilibrium without the 
tie-rod. Again, when the rod a d is greater than c d, the stress in 
ad is greater than P, and the tie-rod takes the difference. Again, 
if the rod a d is less than ¢ d, then the stress resolvant in « d is less 
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Fig 3 











than P, and there is then a stress of compresssion in ad and of 
tension in dbl. The difference of these cases affects the tie-rod 
only, the effect on the post being the same as if the load were 
directly secured to the top of the strut. 

In Fig. 3 the chain is not parallel to the tie-rod. Construct a 
diagram for the frame, v xz y, having given the stress in the chain 
—equal to P—the point of application y, and the climax at +. By 
this means we find a weight P’, and subtracting this from P we 
we get a weight P’. If this difference is negative, then P” will 
be upward, and ad will be in compression and d/ in 
tension. Wecan now construct a diagram for the frame proper 
viz., < x y, having given the weight P’, the point of application y, 
and the climax at 2, we thus find the stress in the tie-rod. 

In Fig. 4 the chain is parallel to the strut or jib, and affects it 
only by the addition of a stress of compression equal to P. 


August 25th. Y. Cc. 





Sir,—In answer to the questions of your correspondent ‘‘ Crane 
Post,” in your issue of August 15th, I forward the following 
solution by graphic statics. I have taken the sketch given with 
his letter to be to scale, and the angles, &c., of the accompanying 
four tigures are in accordance therewith. In the said figures ;;in. 
represents 1 cwt., and, as in his sketch, A represents centre line of 
post; B, centre line of jib; C, centre line of tension-rods; D, 
centre line of crane chain; E, pulley; F, barrel. 

In Fig. 1 the effect of the pull of the load of 20cwt. and the 
resistance of 20 cwt. of the chain D, acting on the centre of the 
pulley at point of jib, is found—by the parallelogram of forces— 
to be the same as a force of 334 cwt. acting in the direction shown 
by arrow. 

In Fig. 2, from the point at which the tie-rods C support or are 
fixed to the jib B draw a line parallel and equal in length to the 
line representing the resultant force of 334cwt. found in Fig. 1. 
From the extremity of the said line draw a line parallel to the tie- 
rods C, meeting the jib Bina point. Measuring this line—which 
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represents the total pull on the tie-rods—we find it to be, by the 
unit already mentioned, 9 cwt. 

In Fig. 3 the tie-rods C are shown acting on their point of 
attachment to the crane post A with a force of 9 cwt.—as found in 
Fig. 2—in the direction shown. This force may be resolved, by 
parallelogram of forces, into two forces—one acting upwards, in a 
line with the centre line of the crane post A, and amounting to 
4cwt.; the other force acting in a horizontal direction on the 
crane post, and amounting to 8} cwt. - 

In Fig. 4 the effect on the crane post A of the pull of the chain 
over the pulley E is found. The chain D pulls with a force of 
20 cwt. in the direction E D, and also with a force of 20 cwt. in the 
direction EF, The combined effect of these forces on the crane 
post is the same as a resultant force of 24cwt. acting on the 
point E in the direction shown. Measuring off this force from the 
centre of the pulley E, and in the same liné as beforé, we find that 
it in turn may be resolved into two forces, one vertical and oné 
horizontal, the vertical component acting downwards with a force 
of 13ewt., and the horizontal component acting on the crane post 
at the centre of E with a force of 20éwt. So that the total force 
tending to bend thé crane post equals 285cwt., Scwt. due to 
thé pul of thé tié-rods—Fig. 3—ati cwt. dué 6 thé pull 6f thé 





the chain over the pulley at the top of the jib must come in the 
same line with jib, and so amount to compression of the same only, 
In other words, the jib must bisect the angle made by the chain ) 
and that from which the load of 20 cwt. is suspended, 

It must be remembered that although the crane be arranged go 
that the tie-rods have no strain “due to the load,” yet they will 
always have to take the strain due to half the weight of the jib 
half the weight of the tie-rods themselves—also the weight of the 
chain suspended from the pulley at the top of the jib, and that of 
half the length of chain between jib pulley and crane-post pulley E, 
This total load may be taken as if suspended from the point of 
attachment of the tie-rods and jib, and the effect or strain on the 
tie-rods found in the same way as Fig. 2. So that in no case can 
the tie-rods be exempt from a certain amount of strain. G, ', 

Edinburgh, August 20th. 


BUENOS AYRES RURAL EXHIBITION, 


Sir,—An exhibition which has just closed here, after remaining 
open barely a month, presented several features of interest, not 
only to engineers, but to all those who are in any way concerned 
with, or affected by the development of Argentina. It could 
neither be described as a national, nor as an international exhibj- 
tion ; but, speaking broadly, I may say that its founders had two 
objects: first, toshow the urban population and foreign visitors 
what the country districts could produce; and, secondly, to let the 
landowners and farmers see what foreigners, and the large import- 
ing and commercial houses of the capital could offer them, 
Visitors who did not keep these two objects in view, considered 
the show a badly organised, and a very incomplete attempt at an 
international exhibition ; whereas, the object of its founders was 
not only less ambitious, but certainly, at the present time, more 
practical. To express the exhibition in mathematical language, | 
should say,—Add the Royal Agricultural Show to the late “ Indus- 
tries” and ‘‘Colonies” of South Kensington, and divide by a 
hundred. Taking into consideration the difference between the 
industrial development of the two countries, and the fact that 
Argentina can or does produce what England requires, and that 
England does or can produce what is needed here, I still think 
that a description of some of the exhibits will not be without 
interest to your readers. 

The exhibition was held at Palermo Park, towards the north of 
the city, and easily accessible by tram or rail. The grounds were 
small, probably not more than five or six acres in extent. The 
main building, an ornamental construction of wood and brick, was 
about 180 yards long by thirty yards wide. There was a gallery 
round each wing, and a second storey inthe centre. In the grounds 
were numerous smaller buildings for separate exhibits, and rows 
of sheds for horses, cattle, sheep, poultry, &c. Of course, as an 
engineer, I first turned to the machinery. Messrs. Hornsby, 
Robey, Ruston and Proctor, Garrett, Marshall, and Foster had all 
good exhibits in the machinery hall, and Messrs. Clayton and 
Shuttleworth some thrashing machines, &c., in an annexe, which 
was chiefly taken up with American mowers, The best English 
machinery exhibit was undoubtedly that of Messrs. W. Foster and 
Co. Messrs. Marshall and Co. showed a neat vertical boiler with 
horizontal tubes, and a handsome portable fitted with Head 
and Schemioth’s straw-burner. 

On seeing the old familiar names I could almost have imagined 
myself at ‘‘ The Royal,” and I proceeded to the different exhibits 
to ask what novelties had been introduced since last year, or in 
what manner English makers were endeavouring to meet the 
peculiar requirements of this country; but alas! my endeavours 
were in vain. Attendants capable of answering questions, either 
in English or in Spanish, were conspicuous by theirabsence. Occa- 
sionally one saw a labourer with a feather broom removing the 
dust, but most of the machinery was left unguarded, and the rich 
extancievos from the country, seeing no one who could give them 
any explanations, simply passed through and went on to the cattle. 
I heard this complaint from numerous visiturs at all periods of the 


| exhibition, and there is no doubt that exhibitors lost a good deal 


by this negligence on the part of their agents. With other countries 
running us so close, and occasionally taking first prizes over our 
heads, British engineers should be careful not to throw away in the 
show-room the advantages they have, by means of good workman- 
ship and cheap production, gained in the factory. 

The sale of agricultural machinery in Argentina is enormous 
and it is likely to extend very considerably if the needs of the 
country are taken into consideration. But for this part of the 
world it is as advisable as it is for Spain, that a thrashing machine 
should be steel-framed, and it is requisite that the portable which 
drives it should be capable of burning straw. In a country where 
straw has no saleable value, and coal costs £5 a ton or even more, 
this is very important. Yet if the same portable is to be used for 
baling wool or alfalfa, as it must be on small esfancias, it must 
burn coal, though at the same time be economical. Both for 
lightness and strength, cast steel should always when possible be 
substituted for cast iron in agricultural machinery for South 
America. : 

It seems to be the general opinion here that the best agricultural 
machinery comes from the United States, and I observe that the 
first prize for ploughs was awarded to a firm from that country. 
But in my opinion the best ploughs exhibited were by Messrs. 
Howard, of Bedford; and there were some Swedish ploughs which 
I thcught better constructed than those which took the first prize, 
and very little inferior to the English. Amongst miscellaneous 
machinery, 1 noticed a well-made Babcock and Willcox tubular 
boiler. This type of boiler is being rapidly introduced into this 
country, capedielty for electric lighting. There were also a good 
collection of stoneware pipes from Messrs. Parker and Hassall, of 
Nottingham, and some strong brick-making machinery by Messrs. 
Whitehead, of Preston. The average hand-made brick of this 
country is about as bad as I have seen anywhere, and the brick- 
laying is decidedly the worst; but machine-made bricks are 
gradually coming into use, so that we may look for a marked 
improvement during the next few years, ’ 

*robably no exhibit attracted greater attention than the stand 
of the Wolseley Sheep Shearing pee Your readers will 
probably know the machine—a small apparatus with three 
triangular blades; something like a diminutive edition of a reaping 
machine, and driven by flexible shafting—but it is new in this 
country. I sawa sheap sheared by it in five minutes, far more 
neatly than a practised hand would do it with shears; and the 
makers claim that whilst in no way injuring the animal, they can 
get five or six ounces more wool off a sheep after a good shearer 
has left it. But there is such a thing as shaving; too fine! In the 
southern parts of this province, we often have returns of cold 
weather, with biting winds, long after shearing time, and the 
owners of pedigree stock always like gin. to 4in. of wool to be left 
on, preferring a lighter clip to the loss of life which one cold niet 
might bring them. I have no doubt that the manufacturers coul 
devise a special arrangement of the tines to prevent too close 
shearing; and in other respects the machine, when once fairly 
started in this country, is likely to do well. 

There was a good display of wood: there were planks more than 
24in. wide, of cedar, walnut, quebracho, and lancewood, and also 
some quebracho logs 40in. in diameter. This wood, though whe 
cross-grained, and very hard to work, is much used in ry 
America for pilés and sleepers. It néver rots, and is said to | 
impervious to the terédo. It would be worth trying in Europe, 
and espécially in the Mediterranean as a substitute for greenheart, 
as it could bé imported at less than half its price, if taken in any 
quantity. : perigee OM 

At thé éxhibition of a sodiéty calling itéélf ‘‘ Rural théré we 
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erous miscellaneous products; many of them, suchas 
naturally "kins, had already been exhibited at the Paris Exhibition 
hae rear; and the specimens of maize, wheat, linseed, rice, &c., 

Ay as fine as could be seen anywhere. It would be hardly 
he ible to name a product which was not shown; tobacco, wine, 
raisins, honey, Wax, saffron, salt, sugar, &c., are all produced in 
large and yearly-increasing quantities ; and the sam oles of all these 
a very good. But there was one exhibit that by its intrinsic merit, 
poe the great future that seems to lie before it, attracted more 
eh than any other vegetable product. It was sent in by 
M Auguste Hamonet, a well-known horticulturist, of this city, 
and consisted of a very well arranged collection of ‘‘China grass,” 
verhaps better known as rhea, or by its French name ramie, The 
hibit consisted of some young plants, looking very like nettles, 
bundles of the canes, about 7ft. long and }in. to fin. diameter, the 
same decorticated and in various stages of preparation, bundles of 
repared fibre, bleached and unbleached, and a collection of woven 
5 a of all descriptions, M. Hamonet claims that ramie grows 
well only in the hotter parts of the tropics, and that what is raised 
in the Argentine Chaco has a fibre which is finer, though more 
tenacious than that produced in Asia. The textile examples are 
most varied. Damask tablecloths, handkerchiefs which seem to 
be of the finest silk, tapestry curtains, guipure, and lace, were inter- 
spersed with sailcloth and similar coarse fabrics, and there were also 
some samples of rope which resemble manilla hemp. Altogether 
it may be said that ramie is a not inefficient substitute for silk, 
cotton, hemp, flax, and jute. M. Hamonet has some two thousand 
acres under cultivation with this plant. He says that the best 
machines for preparing it are made by M. Favier, of Villefranche, 
and Mr. N. de Landsheer ; and that no English manufacturer bas 
made a satisfactory machine. I expect that some of our Wake- 
field, Halifax, or Bradford houses would have something to say on 
this point. I hear that ramie is also being cultivated in Paraguay, 
and it is quite likely that Bolivia will follow suit, and that we 
shall soon be able to look on it as an established article of South 
American export. 4 y ; 

Finally, | will mention a very good display of galvanised sheeting 
and miscellaneous articles by a new company, La Galvanisadora 
Argentina. The sheets were as well turned out as any we could 
see at home ; and though the foreman, Mr. Bright, the workmen, 
machinery and plant, spelter and black sheets, all came from 
Europe, it was still creditable to the company to have produced 
goods fit for exhibition in so short a time. Whether it will pay to 
make galvanised corrugated sheeting in this country is a question 
of protective duties ; but if the Government are lenient in their 
duties on spelter, acids, &c., small galvanising works would do well 
in many parts of Argentina, to galvanise marine work and acces- 
sories for sheeting. 

The next Rural Exhibition will be in 1892, and I think we may 
expect to see a marked improvement in all branches. This country 
js so vast, and its climate, from the tropics to Terra del Fuego, so 
varied, that it is capable of producing every vegetable substance 
known to commerce. It is, therefore likely tobe, both directly and 
indirectly, a good customer to English engineers for many years to 
come. | hope, therefore, that on the next occasion, in 1892, we 
shall not enly see more English applicants for space, but that 
numerous English visitors will make the exhibition the excuse for 
atrip to South America, and that they will see a still better col- 
lection of the country’s products brought together under the 
auspices of the Sociedad Rura! Argentino. W. W. 

Buenos Ayres, July 21st. 


THE THERMO-DYNAMICS OF THE VACUUM BRAKE, 


Sin,—On my return to London, I read Messrs, Archbutt and 
Deeley's reply to my letter written in Buxton. Your correspon- 
dents say hard things of me which I shall not attempt to waste 
your space by noticing further. 

The contention of Hespes. Archbutt and Deeley is narrowed by 
their last letter. They have given away their case. They admit 
that if water gets into the brake pipes or cylinders in cold weather 
it will be frozen. The further contention that the water cannot 
get into the brake does not concern me. It refers to the mecha- 
nical construction of the brake, with which I have nothing to do, 
As I understood your correspondents in the first instance, they 
contended that even if water got into the brake cylinders, &c., it 
would not be frozen. That is the point I disputed. It seems that 
I misunderstood them. 

They still contend that the brake is a dry brake—that is to say, 
that no matter whether the external air is or is not saturated, no 
moisture can condense in the pipes or on the metal surfaces. I 
have said that this may or may not be true. If it is true, then the 
fact amounts to a discovery, and naturally one asks why it is that 
moisture is not deposited on the metallic surfaces. _ Messrs, Arch- 
butt and Deeley explain the phenomenon by saying that a cloud- 
less layer interposes itself between the metal and the cloud. This 
is, I repeat, a new thing. Nobody else has ever said anything 
about it. Quite apart from brakes, it is an announcement which 
does not lack interest. To what are we to attribute the 
henomenon! But one possible explanation suggests itself to me. 
t is that the metal surfaces being hotter than the air inside the 
pipes radiate heat, and so prevent the formation of cloud. This 
seems reasonable ; but let us suppose that air at 25 deg. Fah. is 
drawn into the pipes on a cold, foggy winter’s day. It seems hard 
to believe that under the circumstances the pipes undera carriage, 
exposed and chilled by rushing through the air, could possibly 
radiate heat enough to prevent the deposition of moisture on them. 
I cannot elicit any certain utterance on this point from your corre- 
spondents, To illustrate my meaning, I may point out that on a 
cold winter's night the vapour due to the breath of the passengers 
will freeze on the window panes. Soon after the train has entered 
station, not necessarily covered in, the ice will thaw ana the 
glass will clear. Ina very little time after the train is again in 
motion the ice will re-form. 

As Messrs. Archbutt and Deeley have admitted that the brake 
can be frozen up, I need not extend this letter by further alluding to 
the Board of Trade returns. It is proper to say, however, that I 
find, on again referring to ‘‘ An Engineer’s” letter, that the list of 
failures he gives is for four years, not for one year. As a matter 
of fact, however, a single case of freezing in the cylinder of a 
vacuum brake would suffice to render your  cetiamondbaks’ theory 
invalid. In its present form, as I understand, it is simply that the 
action of the ejector cannot lower the temperature in the apparatus 
sufficiently to produce ice, and that no matter how humid the air 
may be, no congelation can take place during warm weather, and 
that during cold weather no freezing can take place because the air 
is dried. I never asserted or believed for a moment that the 
vacuum brake could be frozen in warm weather. I still believe 
that it can be frozen in cold weather, and, as your correspondents 
admit that if water gets in it will freeze, there is no longer any 
dispute between us. They have conceded all that I contended 
for, and I have only to ask them now, as a matter of scientific 
Interest, quite apart from brakes, to explain the cause of the 
cloud-free layer. Is my explanation right or wrong ? 

One other point deserves notice, and I may perhaps be permitted 
to write about it here, although it has really nothing much to do 
With brakes. I refer to what is known as the free expansion of a 

., Messrs. Archbutt and Deeley hold that such a thing is 
possible. Now, I think it is impossible. Something, however, 
turns on the sense in which the words “free expansion” are 
used, J fancy that your correspondents would say that when a 
cork is blown out of ‘a soda water bottle, the CO, expands freely ; 
that is a. conventional use of the words. In that sense the gas 
expands freely. In the strict sense, the words mean that a gas 
spunds without doing any work. But it seems to me to bo 
obvious that no possible means can be devised for expanding a gas 
Without doing Work. Let us suppose that we have an absolute 
vacuum at oné end of a tube, and a cubic foot of gas under heavy 

ressuré at thé other énd, ‘ind that thé eas i8 restrained by a 

Phrigm. Lét this bé suddénly broken up, and thé Gas permittad 





to rush into the vacuous space. Work will be done in overcoming 
the inertia of the gas, which will reappear when the vis viva is 
taken out of the gas by collision with the end of the tube. For 
further information on this point, I would refer your correspon- 
dents to Dr. Anderson’s well-known book. ‘They will there find a 
calculation of the energy expended in ejecting some 750|b. of 
powder gas out of a 110-ton gun. 

If Messrs. Archbutt and Deeley can show the world how to 
expand a gas without permitting it to do work, they will have 
made an important contribution to the art and science of physical 
research, F. C. 8. 

London, August 28rd. 


Sir,—There remains one point which was raised by one of your 
correspondents, and which we have not fully discussed, it is the 
statement that rain may be drawn into the automatic vacuum 
brake apparatus through leaky couplings and bad joints, or, as 
your correspondent rashly expressed it ‘‘ at every joint,” and may 
accumulate and freeze, A general statement of this kind is very 
much more easy to make than to substantiate. A consideration 
of it involves in some degree an extension of the subject of our 
paper; and as there was another and more important matter which 
we wished to dispose of by itself, we reserved this question of rain 
for separate consideration. We are not sorry the question has 
been raised, for the idea that rain may injuriously affect the inte- 
rior of the brake apparatus has just enough plausibility about it to 
give it the semblance of a fact. We will see to what extent the 
idea will stand examination. 

With a total leakage area in the brake apparatus exceeding 
05 square inch—equals the area of a round Tole about fin. in 
diameter—the small ejector cannot maintain the required vacuum. 
We have therefore to consider where the leakage takes place, and 
ascertain how much, if any, rain could be drawn in. One way of 
looking at the question is to suppose that all the leakage occurs at 
one hole, and that this hole is fully exposed to the rain and 
receives its own proportion of it. The total annual rainfall over 
any considerable tract of the British Isles does not exceed about 
40in. This depth of water on an area of ‘05 square inch amounts 
to 2 cubic inches, or 1°154 fluid ounces. At the mean annual tem- 
perature of 50 deg. Fah., this quantity of water would be evapo- 
rated in less than ten minutes by the current of rarefied air leaking 
through the brake apparatus; that is to say, the brake could 
evaporate in ten minutes as much rain as could fall on the total 
leakage area in a whole year! 

If there were a surface where the rain could collect and discharge 
itself through an orifice into the brake apparatus, the case might 
be different ; but, as a matter of fact, the main leakage area is 
around the piston-rods, which are underneath the carriages, and 
the only exposed parts of the apparatus are the pipes and 
couplings between the vehicles. ee present surfaces which 
are round and placed either vertical or sloping at high angles, 
and which consequently throw off the water rapidly. Moreover, 
when the train is running, these parts of the brake are generally 
shielded from the rain by the high ends of the coaches, and the 
strong currents of air which pass between the coaches also prevent 
the concentration of water at any point. This shielding effect of 
the ends of the coaches has been denied; but most railway 
passengers will have noticed thatalthough when a train is standing 
still or moving very slowly the rain may fall vertically past the 
carriage windows, yet as soon as the motion of the train becomes 
rapid the rain drops appear to be falling at a high angle with the 
vertical. 

It has also been stated that when the brake is applied the coup- 
lings open, and when the vacuum is created the rain is drawn in. 
It is puzzling to know upon what ground this statement has been 
made, for it is so opposed to the facts. No amount of description 
or explanation would show the error so convincingly as a simple 
examination of a coupling, which probably any of your readers 
could make for himself. The forces acting upon the cast iron ends 
of the coupling pipes at their junction tend to press together the 
upper faces, which are prevented from lateral movement by guiding 
lugs which engage corresponding slots; the lower faces are kept 
together by hooks or horns which hinge into one another without 
any play. The actual air-tight joint is made by india-rubber rings 
which are fixed in grooves on the cast iron faces in such a manner 
as to project at an angle, and consequently press one against 
another even when the metallic faces are held a little apart. The 
effect of a vacuum in the pipes is only to press together more 
tightly the surfaces which remain close together when the pipes are 
full of air. As itis the lower tae of the coupling faces which 
would part if the hooks allowed of it, the alleged opening of the 
couplings on applying the brake could have but one effect, viz.:— 
to allow of the escape of water rather than to cause water to be 
drawn in. : 

The dryness which we have shewn to be the natural condition of 
the interior of the automatic vacuum brake apparatus when 
properly designed is, therefore, not in any way dependent upon 
the external atmospheric conditions, L. ARCHBUTT, 

Charnwood-street, Derby, R. M. DEELEY, 

August 22nd. 





Sir,—Is it too much to expect Mr. Stretton to furnish your 
readers with a plain answer to a very plain question? He 
wants to know, and continues to inquire, how the water 
gets into the brake pipes of a train in which the vacuum has been 
created by means of a pump, no injector in use or connected with 
the apparatus. I have ventured to point out in my letter of the 
15th inst. that he does not even pretend that in any experiment 
made by himself, water or ice has been, under such circumstances, 
found in the train pipes of the vacuum automatic brake. He has 
been asked to state how, where, and under what circumstances 
the experiments which proved to his satisfaction that ‘‘atmo- 
spheric moisture is drawn through the joints of the couplings” 
were made. His letter of the 22nd inst., whilst evading the ques- 
tion, which is surely deserving of a reply, asks Messrs. Archbutt 
and Deeley to undertake an experiment which he suggests, but 
does not actually state, has convinced him of the fallacy of the 
‘dry brake” theory. Iam sure that in asking Mr. Stretton to 
state how, where, and under what circumstances this most in- 
teresting experiment was carried out, I am but voicing the request 
of very many of the readers of your journal who are interested in 
the discussion which has been raised by the publication of the very 
able paper of Messrs. Archbutt and Deeley. AUTOMATIC, 

August 26th. 





Sir,—May I ask Messrs. Archbutt and Deeley to refer me to 
any meteorological authority for the statement contained in the 
last five lines of the third paragraph of their last letter. 

It will be new to many of your readers, as it is to me, to learn 
that unless there is a fall in temperature there will be no fall of 
rain when the barometer drops, PETER PRATT. 

Keswick, August 26th. 


DYNAMICAL NOMENCLATURE, 


Str,—I have been much exercised in my mind by the letters of 
Dr. Lodge, Mr. MacGregor, and others which have recently appeared 
in your pages. I flatter myself that I have been a not unsuccessful 
mechanical engineer. I am at the wrong side of fifty, anl my 
experience has been tolerably extensive. Now, I have nevor had 
occasion to use any one of the terms over which the professors are 
wrangling, and I write this letter in the hope that some reader of 
THE ENGINEER, professor or otherwise, will kindly give mo = hint 
as to the utility of such words as‘‘Celo” and ‘‘Barad,” andscon. I 
suppose they are useful to physicists, but they seem to me to 
be about as applicable to the wants of a mechanical en ineer 
like myself, as the nomenclature of geology or ticlogy. 
May I ask further, whereabouts a knowledge of pure dynzmics 
would come in handy to a man designing.» &team engine ; c> how 
if hé hit on oné design without a knowledge of pure dynoy “3, he 





could hit ona better one with that knowledge? I have at the 
present time to supply an undertype engine of about 50-indicated 
horse power to a customer. It will be identical with several built 
off the same patterns. In designing it neither I nor my draughts 
man ever mde a single dynamical calculation. We have not 
troubled our heads about momentum, or celos, or velos, or 
poundals. I have taken care that it is balanced, and that there 
shall be a little compunies in the’cylinders. In what direction is 
it likely that I could have improved on this design if I had mastered 
all the dynamics that Professor Greenhill or Dr. Lodge could teach 
me! 

I do not ask this in any carping spirit ; but honestly, for informa- 
ation. I have many dynamical text-books on my shelves, and J am 
not ignorant of algebra ; I can use Molesworth with great ease ; 
but not one of these text-books gives me any information as to 
how the principles taught are to be applied to serve my purpose as 
a maker of engines and other machinery. For example, almost 
the first thing that comes to my hand, | turn to Professor Ken- 
nedy’s book for some information about belting, and I find a 
tremendous formula for the proper tension of a belt intended to 
transmit a given power. How am I to know when my belt bas 
that tension? Is there any weighing machine which can be put 
into a belt to tell you? My plan has always been to tighten the 
lace of a belt which slips until it doesn’t slip. This is crude, 
perhaps; but I can’t see how to get the formula to work. All the 
dymanics in the world are no use if you cannot apply them in your 
business. I asked a friend the other day, a gentleman who teaches 
dynamics toa class of young engineers, how they were applied in 
practice. His reply was that he had nothing to do with practice. 
He only taught principles, and I must apply them in practice. 

I think that if someone would give me a hint as to how to begin 
I could find my way afterwards. ‘To be of use to me dynamics 
must tell me how to make a cheaper engine, and a better engine 
than I make now. So far all my customers are better pleased with 
their engines than I am with the profits. Any suggestions will be 
valued by AN OLD Hanp. 

Birmingham, August 26th. 


Sir,—As this subject is now receiving attention from Dr. Lodge, 
Professor Greenhill, and others, will you permit me to direct 
notice to the need for accurate definition of some dynamical terms, 
not units. 

One of my sons, at a large public school, is in a class specially 
established to pass the London University matriculation. To test 
his progress I asked him a few dynamical questions the other day ; 
among others, What is force?’ He gave me a fairly correct text- 
book definition, ‘‘ Anything which causes or modifies motion in 
direction or amount.” Next I asked for an illustration, and he 
replied, ‘‘A horse is a force; the wind is a force.” Beyond all 

uestion, his answers complied with the definition, although that 

efinition is intended to mean something quite different. Aé 
least one competent physicist holds that the word “force” ought 
to be expunged from the dictionary. Is it too much to suggest 
that an improved definition of the word might be introduced ! 

Another word concerning which great mental confusion exists is 
‘‘reaction.” I never yet came across an all-round definition which 
could be accepted as quite satisfactory. It is supposed to balance 
a force, and yet not to be a force, &c. &c. Why should we not 
have a clear definition of it, about which there could be no wrang- 
ling or mental confusion ? 

Another word is ‘‘ weight.” This seems to be used in some text- 
books in a sense quite different from that in which the grocer or 
the coal merchant employs it. Has a body falling freely any 
weight? Does its weight depend on its velocity! Are we to 
assume that it is only when a pound is at rest that it weighs a 
pound? This wants clearing up. To show how necessary it is 
that it should be cleared up, I may point out that it is impossible 
that a weight of 1 lb. falling 1ft., at any velocity, shall give out a 
foot-pound of work; on the other hand, it is impossible to raise a 
pound Ift., at any velocity, by the expenditure of only one foot- 
pound of work, unless special precautions are in both cases taken 
to absorb the momentum. 

ere are several other matters which need consideration, but 
it would, I fear, add too much to the length of this letter to say 
anything about them now. The difficulties I name are very real to 
a great many students, though for professors they may have ro 
existence. 3 
Leicester, August 24th. 





THE LIVERPOOL OVERHEAD RAILWAY. 


Sirn,—We note in your. issue of the 15th inst. a description of 
the above, with illustrations, in which you state that Messrs. 
De Bergue, of Manchester, are supplying the whole of the rivetting 
plant. A large portion of the ironwork is, however, rivetted by 
hydraulic rivetters of special design manufactured by us, also 
hydraulic jiggers for lifting the plates. 

GODDARD, MassEY, AND WARNER. 

Nottingham, August 26th. 





THE MANCHESTER SHIP CANAL. 


Srr,—Referring to the article on the Manchester Ship Canal in 
your last issue, we would point out that in giving the names of 
makers of steam cranes, excavators, and single chaingrabs, you have 
omitted ours. We may state that we have supplied seven of the 
steam crane excavators, as illustrated and described in your issue 
of the 8th inst., and ten of the single-chain grabs, all of which 
have and are giving the greatest satisfaction. 

Liverpool, August 26th. JoHN H. WILson AnD Co. 





ASBESTOS CURTAINS—A PRACTICAL TEST. 

Sir,—As the recent destructive fire at the Queen’s Theatre, 
Manchester, was the first occasion on which a ‘‘ Victor” metallic 
asbestos drop curtain has been severely and practically tested, it 
may be interesting to know that the favourable comments of the 
press upon this form of curtain a year or two ago were completely 
justified by the result, the asbestos curtain supplied by this com- 
pany having most successfully withstood the fury of the flames and 
isolated the fire. THE UNITED ASBESTOS COMPANY, LTD. 

J. ALFRED FISHER, General Manager and Secretary. 

London, August 27th. 








THE RatTING VALUE OF OBSERVATORIES.—Amongst the appeals 
just decided by the Camberwell Assessment Committee is one of 
more than local interest, viz., whether an observatory, built in the 
grounds attached to a gentleman’s residence for purposes of obser- 
vation and scientific research, can be said to add to the annual 
value of the premises. Sir Henry B , at considerable cost, 
erected not long since an observatory in his grounds, and in due 
course the Overseers assessed it at £100 gross value. Mr. W. H. 
Blanch, assessment surveyor, who conducted the appeal on behalf 
of Sir Henry, against the assessment of his property as a whole, 
objected particularly to the assessment placed upon the observa- 
tory, on the ground that, instead of adding to the annual value of 
the hereditament. the observatory had, in his opinion, reduced it. 
Overseers, he contended, were too prone to assume that an expen- 
diture of money must necessarily increase annual value; whereas 
it often, as in Sir Henry Bessemer’s case, operated the other way. 
The observatory, fitted as it was with one of the most magnificent 
telescopes found in the country, was doubtless a source of amuse- 
ment and instruction to Sir Henry; but if the honse and grounds 
were in the market to-morrow, a gréat difficulty would be experi- 
enced in finding a tenant who would use the observatory as it was 
being used at the present time. The Assessment Committeé, whilst 
not conceding all that was asked on behalf of the appellant, made 
a substantial reduction on the assessment. 
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THE BROKEN HILL PROPRIETARY COMPANY’S 
SILVER LEAD MINE. 

In our impression of August Ist we gave a general 
account of the mines of this company. We now give 
particulars of the plant. The first illustration shows a 
pair of 18in. by 60in. winding engines, which are now 
working at McGregor’s shaft on this mine. It will be 
seen that these engines wind on the first motion. They 
are fitted with reels 5ft. diameter, with spider arms, 
capable of holding 1800ft. of flat steel wire rope 5in. wide 
by jin. thick. The most noticeable feature about these 
engines is that they are run with a wide open throttle, 


being regulated and stopped solely with the expansion | 


gear, which thus enables the utmost economy in steam to 
be obtained, consistent with the pressure, speed, and load. 
These engines, as well as other similar ones on adjoining 


| large bustle pipe running round the furnace by canvas 
| piping, the pressure used being about 11 ounces per 

square inch. Each tuyere is provided with an inspection 

hole and a valve for regulating the supply of air. The 
| top of the furnace up to the charging platform is of brick 
| lined with firebrick, and is supported on strong cast iron 
| angles mounted on the four columns to be seen at the 
| corners of the furnace, the brickwork being kept together 
| by angle irons braced with jin. bolts about 18in. apart. 
| The flue for each furnace is led from the top just under 
| the platform down diagonally at the back into the main 
| flue, which runs the whole length of the smelting-house 
| into the large wrought iron stack at theend. This stack 
is nearly 200ft. high, and is, owing to its height, of use 
| not only to carry off the fumes, but also to increase the 

draught and so save the blowers, and leaves the charging 
platform free from incumbrances in the shape of hoods, 


| 





mines, have been found to handle very easily, and will | as, in spite of the size of the opening for charging, not | 


effect considerable saving 
in coal and water when 





winding from _ greater 
depths than at present, 
the economy of water 
being of almost greater 
importance than that of 
fuel in this district. A 
drawing and descriptica 
of the action of this cut- 
off gear was published in 
our issue of April 4th. 

Of the seven shafts on 
this mine two only are 
fitted with first motion 
winding gear. The others 
have a pair of 12in. by 
24in. Tangye engines, 
driving a_ shaft with 
reels and brake wheels 
geared5to1. The shafts 
are considerably larger 
than those usually found 
on the gold and copper 
mines of these colonies, 
each hauling compart- 
ment being 3ft. 6in. by 
dft., a pumping compart- 
ment 6ft. by Sft. being 
put down alongside of 
them. Those shafts where 
water is making have 
Cornish lift and plunger 
pumps, 9in. diameter by 
7ft., the latter being put 
in every 200ft., provision 
being made in strength 
of surface and balance 
bobs, and an arrangement 
of rods for the addition 
of another similar set of 
pumps alongside of them, 
should the water become 
troublesome at depth. 

The lode being what 
is ‘known as a fissure 
vein, and over 200ft. wide 
in places, the square set 
system of  timbering 
which was originated in 
Germany, and is almost 
exclusively used in 
Nevada, has been 
adopted here, as it en- 
ables the whole of the 
lode material to be stoped 
out without leaving 
columns to support the 
cap. Some of the stopes 
in this mine are already 
nearly 100ft. up from the 
drive. Most of the ore 
met with so far being 
oxidised, and carrying 
silver and lead in varying 
quantities, with but a 
trace of gold, is suitable 
for smelting direct, and 
owing to the number of 
different kinds of ore, 
galena, carbonate, kaolin, 
&e., can be used in what- 
ever proportion may be 
necessary to maintain an 
average output, and to 
facilitate smelting. As 
tluxes, marble, limestone, 
and ironstone, are used, the two former being found 
in pockets distributed about the neighbourhood within 
a reasonable distance, and the latter being blasted 
off the cap of the lode, which course has the double 
advantage of saving cost of transport and permitting the 
extraction of whatever silver and lead there may be in it, 
which, owing to its poverty, would not be worth treat- 
ment on its own account. 

The smelting furnaces are, as will be seen from the 
illustration, of rectangular form, being 10ft. by 6ft. inside 
the brickwork, and stand 19ft. high from the slag dump 
level to the charging platform. The crucible base is 
built of wrought iron plates jin. thick, rivetted together 
and braced with old rails, being filled inside with fire- 
bricks and cement, the former being built in the shape of 
an inverted arch to obviate the possibility of any loose 
brick rising from its place and floating on the top of the 
molten slag and bullion. On this firebrick foundation are 
a series of hollow cast iron jackets provided with holes 
for the reception of the tuyeres, water being circulated by 
means of l}in. pipes through both. The air necessary 
for combustion is brought to the tuyeres from the 
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corners with bolts and corner pieces similar to those used 
on the brickwork above, and are so arranged that an 

one jacket can be removed, and a new one inserted with. 
out disturbing the others or any portion of the brick. 
work, except the small piece immediately over it ang 
beneath the cast iron angle pieces before mentioned, In 
some cases it has been found advisable to use wrought 
iron jackets made of boiler-plate when the water is very 
dirty, and cast iron has cracked owing to the mineral] 
matter deposited on the sides. 








THE VICTORIA TORPEDO, 


Our Birmingham correspondent sends the following descrip. 
tion of this torpedo :—Messrs. Heenan and Froude, Aston, 
near Birmingham, are at date busy on the construction for 
the Government of the new form of torpedo known as the 
Victoria. The new torpedo adopts many of the familiar 

contrivances of the White. 
head, Schwartzkopf, and 








other forms, but is indebted 
for its chief advantages to 
the inventions of Mr. Read 
Murphy, of Melbourne, 
under whose supervision it 
is being constructed. The 
advantages claimed for the 
invention are that it affords 
means by which a torpedo, 
bearing a general resem. 
blance to the Whitehead, 
can be discharged from any 
selected spot of the coast, 
or from an anchored cage 
at some distance from 
the coast, without any 
preparations which will 
occupy more than an 
hour or two, and hence 
without any knowledge on 
the part of an enemy of the 
place or the direction from 
which he may be exposed 
to attack. When fairly 
launched, the torpedo will 
have a range of two and 
a-half miles. During the 
whole of its course its 
speed can be regulated from 
the discharging place; it 
can be steered to port or 
to starboard with great 
accuracy, and thus guided 
in such a way as to strike 
the ship towards which it 
is directed, notwithstand- 
ing the movements of the 








WINDING ENGINES, BROKEN HILL MINE. 
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SMITHY FURNACES, BROKEN HILL MINE. 


the slightest whiff comes up through to the platform. 

The slag is drawn off at either end of the furnace 
through spouts inserted in the brickwork immediately 
below the jackets, and is run into slag pots, which are 


latter, and it can be ex- 
ploded whenever desired. 
With certain modifications 
it can also be discharged 
from torpedo boats or 
larger ships. The specimen 
of the new torpedo which 
is now in course of con- 
struction will be of the 
same shape as the White- 
head, or, in other words, 
will bear a general resem- 
blance to a porpoise, and 
will be 24ft. in length. It 
will be driven by a pro- 
peller of four blades, worked 
by a store of compressed 
air, which is contained in 
the body of the machine, 
and in addition to the pro- 
peller, it is provided with a 
dorsal fin, and with two 
rudders, one vertical and 
the other horizontal. It 
will be connected with the 
shore, or with the ship on 
a temporary platform from 
which it is discharged by 
an insulated cable carry- 
ing electric wires. For 
the land torpedo this cable 
will carry three electric 
wires of seven strands each, 
and will weigh a fraction 
more than 1} oz. per yard; 
but the cable for naval use 
has only one wire, and 
weighs less than 40z. per 
ard. The torpedo now 
eing made will carry 
1200 yards of the three- 
wire cable, and the rest, 
necessary in order to enable 
it to attain its full range, 
will be at the discharging 
place. The explosive charge of the, Victoria torpedo is carried 
in the head in the usual way; but, in addition to the charge, 


- 


&. 


| the head is made to afford space for four small chambers, 


wheeled to the edge of the dump and there discharged. | 
The silver lead bullion is drawn off at the side through a | 


spout connected with a passage in the brickwork opening 
into the bottom of the furnace, where the lead and silver 
naturally collect when melted, owing to their specific 
gravity being greater than that of the slag. When 
drawn off it is received in a kettle, as shown, whence it 


taken when cool from each mould for assaying. Roughly 
speaking, each bar weighing some 83 1b. contains about 
10 oz. of silver, but the exact value varies with each bar 
and the quality of the ore smelted. The matte and base 
bullion are broken up and returned to the platform by 
lifts, to be put through again. These water jacket fur- 
naces have been found to give the best results for long 
smelting runs in America, and have been almost 
universally adopted there. 
together with small wrought iron clips, and braced at the 


which communicate with the sea through a channel closed 
by a piston, which is in connection with a valve attached to 
the compressed-air chamber. As the air escapes in working, 
the valve yields in a corresponding degree, so that the piston 
admits a quantity of water equal in weight to the air which 


| has been used, and this water fills the four chambers in 


succession. By this contrivance the specific gravity of the 
torpedo as a whole remains the same throughout its course. 


> it | The Victoria will carry an amount of compressed air weigh- 
is ladled into the bullion moulds, a small piece being | 


ing 223 lb., and will travel at various rates of speed. For the 
maintenance of its proper depth it is also fitted with the usual 


| servo-motor and horizontal rudder, acted upon by a hydro- 
| static valve, the position of which depends upon the degree of 
| pressure of the superincumbent water. The head also carries 
| a receptacle for Hume’s fluid—a preparation of phosphorus 


—which gives out flame and smoke when brought into con- 
tact with water. This fluid is discharged through a tabe in 


| the dorsal fin, and occasions a track of smoke by which, for 


The jackets are fastened | 


a considerable distance, the course of the torpedo can be 
traced and watched. The compressed air chamber, situate 
immediately behind the head, is made of Whitworth steel. 
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NEW LAGAN BRIDGE, BELFAST. 


MR. J. C. BRETLAND, M. INST. C.E., ENGINEER. 
(For description see page 179.) 
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RAILWAY MATTERS. 


Tue receipts of the Grand Central Belge Railway for 
the first half of the present year were 6,648,171f. = £265,923, 
ayainst 6,397,997f. = £255,920 in the corresponding period of 1889. 


A pEcREE of the Brazilian Government, dated 12th 
July, sanctions the plans of a railway between Natal and the 
Ceara-Mirim Valley, in the State of Rio Grande do Norte, 
guaranteeing 6 per cent. on the capital. 


Tue Brazilian Government is about to order the survey 
of a line, 400 kilometres = 250 miles long, between Caxias and 
Porto-Franco, which will traverse Maranhao from east to west, 
while considerably benefitting this State as well as that of Goyar. 


Tue receipts of the Italian Mediterranean Railway, 
which, including the secondary portion, is 4716 kilometres = 
2930 miles long, were 3,282,573 lire = £131,303 from Ist to 10th 
August of the present year, against 3,456,515 lire = £138,260 for 
the corresponding period of 1889. Though the total shows a slight 
decrease, the traffic of the secondary portion, which may be 
regarded as the feeder, has improved. 


Tue following is given in the Archiv fiir Eisenbahn- 
wesen as the railway mileage at the beginning of 1889 :—Europe, 
133,900 ; America, 190,000; Asia, 17,800; Africa, 5200; Australia, 
10,500 ; total, 357,400, as compared with 293,000 in 1884. Of the 
increase of 64,000 miles during the four years, 40,000 is in America, 
and 30,000 in the United States alone ; 11,000 miles were openedin 
1885, 17,000 in 1886, 23,000 in 1887, and 13,000 in 1888. 


WE are requested to state that reports, under section 24 
of the Railway and Canal Traffic Act, 1888, were presented to 
Parliament before the close of the session in respect of the follow- 
ing companies, viz.:—The Great Eastern, the Great Northern, the 
Great Western, the London and North-Western, the London and 
South-Western, the London, Brighton, and South Coast, the 
London; Chatham, and Dover, the Midland, and the South- 
Eastern. 


TuHE official statistics show that since the introduction 
of the new cheap rates on the Hungarian State Railways on 
August Ist, 1889, to December 31st, 1889, the passenger traffic 
increased by over 3,000,000 persons, and the gross receipts by over 
£50,000. As the total number of passengers annually carried by 
Hungarian railways has not hitherto exceeded 15,500,000, the large 
increase in five months is remarkable, and would appear to be of 
good augury for the permanent success of the new system. It is 
said that no extra expense has been incurred ; and, in fact, that 
economies have been effected in the ticket-issuing department, 
owing to the facilities now afforded of obtaining tickets at post- 
offices and other places in towns. 


Rattway carriage and wagon firms have no reason to com- 
plain of the amount of business doing just now. An example of the 
state of this trade is to be found in the experience of the Gloucester 
Railway Carriage and Wagon Company, whose second annual 
meeting has been held this week. Compared with last year, there 
is an increase of between £5000 and £6000 in the repairs and 
maintenance of wagon stock. The cost of materials has been very 
much larger than it was the year before, and the company has 
largely increased its contracts for repairs of wagons, and some of 
the contracts are of long duration. The turnover has been some- 
thing like 50 per cent. more than it was the year before. The 
concern has lately been reconstructed, and is now practically a 
new company. It is proposed to add this year £15,000 to the 
reserve fund, bringing it up to £31,000. Dividends have been 
declared to the amount of 10 per cent. and a bonus. 


In a recent issue of the Railroad Gazette some informa- 
tion was published cn English practice in various departments of 
railway operation, gleaned from the Board of Trade reports on 
train accidents. English practice, that journal says, “is a subject 
worth close study by American railroad officers, in spite of the 
many and important differences in the conditions under which 
railroad work is done in the two countries. Everyone admits that 
the lessons of experience are among the best that anyone can 
learn, and we all know that in a number of important features, 
features which are important alike there and here, the English 
railroad man has the opportunity to acquire experience lessons 
much faster than we do ; and besides, the Englishmen formulate 
in, print what one wants to know, while American roads keep 
matters to themselves. It is true that some of this information is 
given by the road involuntarily ; but it is given. It is also true 
that some of the standards advocated by the Government in- 
spectors are open to the charge of being so straight that they lean 
backwards ; but they are worthy of investigation, nevertheless.” 


A RECENT number of the Railroad Gazette publishes 
interesting data taken from a mogul express locomotive relating to 
flat spots on driving tires developed in service, and says: ‘‘ These 
flat spots have been attributed to the action of the counterbalance, 
to the angularity of the connecting-rod, and to the variation in the 
turning moments of the cranks. Whether they are due to only 
one, to several, or to all of these causes, there seems to be no easy 
way of determining; but in this case, with a mogul express loco- 
motive, there was a decided change in the line representing the 
wear of the tire after the counterbalances were changed. When 
the tires were turned for the first time as much as jin. of steel 
tire had to be removed in order to take out the flat spots. In this 
case the tires were originally 3in. thick. That portion of the 
thickness which is available for useful wear is about ljin., pro- 
vided the tires are thrown away when they are reduced to 1jin. 
To waste }} cut of a useful thickness of ljin. is equivalent toa 
loss of about 29 per cent. of the total wearing value of the tire; 
and an indisputable fact regarding this particular case is that if the 
flat spots could be avoided, the wearing material would be 3% 
instead of $3, and therefore the tire would wear 40 per cent. longer, 
and further than this, if the limit to the time of service before 
taking the engine into the shop was found in the life of the tire, 
as it is in many cases, then the engine could be kept out con- 
siderably longer.” 


A LEGAL decision was recently given of high import- 
ance to tramway companies, and their rights over the roadways 
they traverse. When the Bristol Tramway Company obtained 
power to lay down lines in that city, the roads and streets were 
paved with granite, and the company therefore, and at their own 
expense, laid down a granite pavement 1}ft. wide on either side of 
their rails. Recently the Corporation decided to have a uniform 
system of wood-paved streets, and they required the tramway 
company to lay their track with wood at their own expense. 
Subsequently, nowever, the Corporation withdrew this demand, 
and undertook to bear the cost, but the company strongly objected 
to the proposed work and change, and claimed to have certain 
rights as to local control under the Tramways Act of 1870. That 
statute provides that any disputes between local authorities and 
tramway companies shall, or may, be determined by the Board of 
Trade as arbitrators, and the Bristol Company accordingly moved 
for an injunction to restrain the Corporation until the question had 
been so settled. Judgment was given for the company in the first 
instance, but on appeal the Court of Appeal has now reversed that 
decision unanimously, holding that that proviso of the Act does not 
apply to this kind of dispute in the way maintained by the com- 
pany. The section referred to is very comprehensive, but the 
Court have ruled that while the differences to be settled by the 
Board of Trade are to concern tramways, they must also relate to 
matters which are regulated by the Act, but as a matter of fact 
this Act expressly enacts that the powers of local authorities to 
alter or improve their roads and streets shall not be interfered 
with, and that the rights of tramway companies are limited to the 
vse of the roads, 





NOTES AND MEMORANDA. 


THE six healthiest places in England and Wales last 
week were Bristol, Birkenhead, Halifax, Nottingham, Oldham, and 
Bradford. 


Tue deaths registered during the week ending August 
23rd in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 21°0 per 1000 of their aggregate 
population, which is estimated at 9,715,559 persons in the middle 
of this year. The rate was the same last week. 


In London 2487 births and 1629 deaths were registered 
last week. Allowance made for increase of population, the births 
were 203 below, while the deaths exceeded by eighty-five the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes, which had been 18:8 
and 20°6 in the two previous weeks, declined again last week to 19°2. 


TuHE Journal of the Chemical Society for August gives 
an abstract of a paper on the ‘‘Chemistry of Storage Batteries,” 
by E. Frankland. The author describes some experiments under- 
taken with a view to ascertain what lead compounds actually take 
part in the chemical reactions on charging and discharging 
secondary batteries. The experiments seem to explain the prac- 
tical observation that only half as much active material is required 
on negative as on positive plates. 


PRINTING two colours by one impression is described 
by Paper and Press:—‘‘In addition to the usual appliance for 
printing in black, that part of the forme which is intended to be 
printed in another colour is set up from types, rules, ornaments, or 
cuts made of a porous material, such as pumice, Spanish reed, or, 
best of all, walnut root. The type or cut thus =e is enclosed in 
a holder in which is a thin oily ink which it absorbs from capillary 
attraction, thus always presenting an inked surface ready for the 
impression. The upper rim of the holder has a rim or metal border 
slightly raised above the wood type, so that the ink roller passes 
over the latter without any union of inks. One revolution of the 
cylinder thus effects an impression in two colours.” 


THE number of newspapers published in all countries 
is estimated at 41,000; 24,000 appearing in Europe. Germany 
heads the list with 5500, then comes France with 4100, England 
with 4000, Austria-Hungary with 3500, Italy with 1400, Spain with 
850, Russia with 800, Switzerland with 450, Belgium and Holland 
with 300 each, and the rest is published in Portugal, the Scandina- 
vian, and the Balkan countries. The United States have 12,500 
newspapers, Canada has 700, and Australia also 700. Of ¢ 
journals published in Asia, Japan alone bas 200. Two hundred 
journals appear in Africa, and three in the Sandwich Islands. In 
the principal languages there were published 17,000 newspapers in 
English, 7500 in German, 6800 in Reena, 1800 in Spanish, and 
1500 in Italian. 


Writine on the July water supply to London, Mr. 
William Crookes, F.R.S., Dr. William Odling, and Dr. C. Meymott 
Tidy say :—‘‘ Mr. Symons writes us: ‘ The rain of the 17th was a 
very exceptional if not unprecedented one, not on account of the 
absolute totals—though one gauge, Lord Ebury's, at Moor Park, 
Rickmansworth, collected 4°19in., and another at Hillingdon, 
Uxbridge, collected 4in., and then ran over—as because of the 
very large area with upwards of 2in., and the considerable area 
with more than 3in.’ Speaking of these high returns, he has 
elsewhere observed: ‘It is perhaps noteworthy that they are all 
from stations either actually on the banks of the Thames, or 
within three miles of it.’ In view of the really unprecedented 
amount of the rainfall—in regard to the wide area of heavy fall 
more considerable even than that of July 26th, 1867—it is only to 
be wondered at that the water supply to the metropolis should 
have been so inconsiderably affected.” 


At a meeting of the Berlin Physical Society a short 
time ago, Dr. Dubois spoke on magnetic closed circuits, whose 
theory constitutes, in addition to hysteresis, the most important 
advance which magnetism has made in recent times. He gave a 
short historical review of the more important published works on 
the subject, pointing out that they were at first the result rather 
of an endeavour to make the requisite calculations connected with 
dynamos for technical purposes, and had only attracted the 
attention of physicists in a secondary and subordinate degree. 
The works of Faraday, Maxwell, Sir W. Thomson, Hopkinson, 
Lord Rayleigh, and the experimental researches of Rowland were 
briefly mentioned; Hopkinson’s formule and Lord Rayleigh’s 
graphic representations were then more fully treated ; and, finally, 
the formula for the magnetisation of a closed circuit was 
developed. Dr. Raps described an arrangement of Topler’s 
mercurial air pump, by means of which he had made it work 
automatically. 


A posTaL card was recently dispatched westward on a 
journey round the world, the performance of which it duly accom- 
plished in the then unbeaten time of 68 days. The card was 
posted at the Guildhall Post-office to commemorate the Penny 
Postage Jubilee on May 17th last, and was sent vid the United 
States to Japan, and thence reposted, vid Brindisi, back to London, 
where it arrived on the 24th ult. That performance has since 
been beaten. Another card has been posted round the world in 
the reverse direction. This second dispatch was sent on June 13th 
to Singapore, in the Straits Settlements, vi@ Brindisi, and returned 
from that port to the sender, <i4 Hongkong and San Francisco, 
reaching London on the 5th inst. The time taken by it in 
travelling the entire belt of the earth was only 53 days, or 15 days 
less time than that occupied by the first-named card in travelling 
the westward direction of the world’s circuit. This feat was 
accomplished at the very small cost of 3d. The post-marks on 
the card record that it left London on June 13th and duly arrived 
at Singapore on July 8th, which shows that the outward journey 
was accomplished in exactly 25 days. Restarting, it left that port 
the same day, and travelling onwards, cid Hongkong and San 
Francisco, it reached Shepherd’s-bush and was delivered to its 
original sender during the afternoon of the 5th inst., or 28 days— 
four weeks—after it had left Singapore, making its total time on 
the journey 53 days, or 15 days less time than that taken by the 
card in travelling westwardly. 


A NEw form of gas battery is described by L. Mond and 
C. Langer in the ‘ Proceedings” of the Royal Society. A dia- 
hragm of a porous, non-conducting material, mostly plaster of 
Role is impregnated with dilute sulphuric acid—or other electro- 
lyte—and covered on both sides with thin platinum-foil containing 
about 1500 perforations per square centimetre, which is overlaid in 
its turn by a film of platinum-black. The foil is placed in contact 
at small intervals with strips of a good conductor, so as to reduce 
the internal resistance to a minimum. Diaphragms so prepared 
are placed side by side or one above the other, with non-conducting 
frames intervening in such a way as to form chambers through 
which the gases to be employed are passed. One side of each 
diaphragm is exposed to one gas—air—the other to the other gas 
—hydrogen—the spaces between the diaphragms being so con- 
nected that the gases pass through the = series. The resist- 
ance of a plate of plaster of Paris 8 mm. thick and of 350 square 
centimetres surface was observed to be 0°02 ohm. Experiment 
showed that the maximum amount of work was obtained when the 
external resistance was nearly double the internal resistance. 
Practically, it was found most convenient to work the battery 
with an electro-motive force of about 0°73 volt, which allows a 
current of 2 to 25 ampéres to be taken out of an element with 
700 square centimetres active surface, covered with 0°35 gram of 
platinum-foil and 1 gram of platinum-black. No less than half the 
energy of combustion of the hydrogen is converted into electrical 
energy. Air batteries are described in the same ‘‘ Proceedings” 
by C. R. A. Wright and C. Thompson, 
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MISCELLANEA, 


A MASSIVE stone bridge was inaugurated on § 
Chalon-sur-Sadne, in France. It is 216m. lon 
five arches of 143ft. average span, The cost, £2: 
by a Madame Boucicaut. 


Wir reference to the notice in Tur ENGINEER of 
lst inst. descriptive of the ‘‘ Pneumatic Caulking pool 
asked to state that Messrs. Crossley Brothers, 
the manufacturers of the tool in this country. 


PROFESSOR CARNELLY, of Aberdeen University died 
somewhat suddenly at Aberdeen on Wednesday from an attack f 
influenza. He was a native of Manchester and was educated br 
Owens College. He was appointed to the Chair of Chemistry oc 
years ago. . 


Tue Government of the Colony of Victoria have 
an order with Messrs. Yarrow and Co., of Poplar, for one of thei 
most improved first-class torpedo boats. This vessel is to “4 
130ft. in length by 13ft. beam, and will have a speed of 23 eae 
when fully loaded and in sea-going condition. F 


At the great military manceuvres at Montichiari, on the 
25th inst., further experiments were made with the smokeless 
powder, the results of which were still more remarkable than those 
previously obtained, Batteries of artillery kept up a fire for half 
an hour without their position being discovered. 


Tue French Post-office authorities have lately been 
making experiments with a new wire, known as the “bi-metallic 
Martin,” composed of steel with a surface of copper. The result 
is that the wire has been adopted to replace the wires in the 
telegraph service, and it will also be used upon the telephone 
systems. 


Messrs. FLEMING AND FERGuSON, Paisley, have received 
an order for the construction of two steam barges for the Japanese 
Government, to be used in connection with the harbour works at 
Yokohama. They will be fitted by the builders with their patent 
quadruple engines to indicate 500-horse power, and will have heavy 
steam cranes on deck for handling concrete blocks. 


Dvurine the recent Manchester theatre fire, asbestos 
parte its utility. Mr. Pitt Hardacre, the owner, writing to the 
Jnited Asbestos Company, on the 23rd inst., says:—‘‘ Although 
for a long time the extent of the fire on one side of the curtain 
was so great that it must have been red-hot, still it remained 
intact, and its value was such that the stage was saved, and the 
stage stock uninjured. Had it not been for the curtain, this part 
of the theatre would have been as big a wreck as the other. When 
the new theatre is rebuilt, I shall certainly do all I can to have a 
new curtain put up on exactly the same lines.” 


THE important Canal des Alpines, in the department of 
the Bouches du Rhdéne, has long been in danger of falling into 
desuetude, owing to the great expense of keeping it up. This 
expense was formerly defrayed by the State ; but the responsibility 
has, for the past two years, devolved upon a society called the 
(Euvre Générale des Alpines. Unfortunately, however, many 
difficulties were encountered by the society, who have had now to 
appeal to the State, and the Government has decided to carry out 
the work required in the exploitation of the canal on condition that 
the society will pay a third of the cost. A really valuable canal is 
thus saved from dilapidation. 


In the Washington Senate, on the 14th inst., Mr. 
Carlisle read a letter from the Commissioner of Labour, showing 
that the labour cost of a ton of steel rails in the United States was 
1] dols. 59 cents, in England 7 dols, 81 cents, and in Belgium 
8 dols. 10 cents. He also read a letter from a large American con- 
sumer of tin-plate, stating that he had applied at all the rolling 
mills in the vicinity of Pittsburg for their price for the thickness of 
steel plate of which tin-plate for canning is made. All except one 
declared that they could not make steel plate of the required 
thinness. One firm asked 5°25 cents per pound untinned, while the 
price of tin-plate, duty included, is only 422 cents. 


It is proposed at the United States Navy Department 
to abandon the patent anchors in use on the naval vessels and 
return to the old style stock anchor. The trial of the new anchors 
has not proved entirely satisfactory, and the Bureau of Equipment 
has recommended that the old anchors be placed on new vessels, 
The old style anchor has replaced the patent anchor on board 
several vessels, the Miantonomoh, Newark, and San Francisco 
among others. Admiral Walker found the patent anchor so 
unsuited to requirements that he secured stock anchors for the 
Chicago while in Europe. For a time, at least, the Department 
will furnish only the old styleanchor, This is a very curious state- 
ment, and raises a doubt in our minds as to the sanity of those 
= are responsible for the purchase of anchors for the American 
Navy. 

In a recent article on street locomotion matters the 
Standard made it appear that much harm had been done by the 
advance of mechanical invention, But the word ruin is much too 
freely used in discussing there matters, as will be seen from the 
following extract :—‘‘ For the dislocations of industry which are 
caused by the progress of science and the march of improvement 
we are afraid these isno remedy. The substitution of percussion 
caps for flints, and of breech-loaders for muzzle-loaders, threw a 
great many people out of work fora time. The invention of gun- 
powder ruined the armourers. The introduction of railways ruined 
thousands of coach = rietors, inn-keepers, and the miscellaneous 
host of industries which were connected with them. All this kind 
of thing must be endured as best it may be. Strikes are no good 
in such cases as these, whether with a banker's balance or without 
it. There are those yet alive who can remember the time when it 
was thought a very mean thing for a nobleman to give up his 
carriage-and-four, and to travel up to town by the railway like a 
common person. The boots at the Blue Boar and the chamber. 
maid at the Red Lion were unanimous on this point, Cabs, we 
suppose, may be superseded oy other inventions, like post-horses, 
But the present generation need fear no such consummation asthat.” 
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A NEW submarine boat was described a few days ago 
by the Rome correspondent of the Standard, who said :—‘‘ A sub- 
marine vessel, which will, when perfected, have solved the problem 
of submarine navigation, has been invented by a young Italian 
engineer, Signor Balsamello.” The principal feature of the vessel 
which, ‘‘ when perfected,” is to do all that previous attempts have 
failed to do, is that it is spherical. ‘‘In the interior is room for the 
machinery, by which it is possible to propel, steer, sink, and raise 
to the surface again with perfect ease and simplicity this palla 
nautica—nautical ball—asit is called in Italian. It is, moreover, 
fitted with lenses by which those in the interior can not only guide 
their way, but also see the submerged articles that it is desired to 
bring to the surface. For this purpose the nautical ball is fur- 
nished with grapnels and hooks on the outside, which can be 
manipulated from the interior. Both on the surface and under the 
sea it can be steered either in a direct line, or turned with perfect 
ease, Among those who witnessed the experiments with this 
vessel at Civita Vecchia the other day were competent persons sent 
by the Ministers of Marine, of War, of Industry and Commerce, 
and of ‘Public Works, who are to report on this new invention. 
The ball underwent all the experiments perfectly, and without a 
hitch. It was made to sink several metres below the surface of the 
sea, and directed straight to a large ship, under whose hull it 
passed. A large flat board was then thrown into the sea, the 
nautical ball being invisible. A loud report was heard, a mass of 
water rose close where the board had been, the board was shattered 
and the ball was brought to the surface, the moment the explesin 
was over, a good forty yards off.” 
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PUBLISHER'S NOTICE. 


#* With this week's number is issued as a Supplement a Two-page 


} i Compound| Pumping Engine, Croydon Water- 
a A rr” My isher contains this 


Every cop; as rssued by the s 
Supplement, and ckeorihere are requested to notify the fact should 


they not receive it, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tae Encinger, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

T. E. B.—The terms have precisely the same meaning. 

West.—The comparative merita of the Westinghouse and automatic vacuum 
brakes are not being discussed, and we have no intention of opening our 
columns yor such a discussion, The questions at issue refer only to the 
automatic vacuum brake. A thousand failures or successes of the Westing- 
house brake would not have any effect on the soundness or unsoundneas oy 
the propositions put yorward by Messrs, Archhutt and Deeley. 








WELL BORING. 
(To the Editor of The Engineer.) 


Sir,—Can any of your correspondents inform me what system of boring 
known as the Canadian pole tool system ? Borer. 
Accrington, August 25th. 


PANELLED IRON CEILING PLATES. 
(To the Editor of The Engineer.) 
Sin,—Can you refer me to any manufacturers or agents for the panelled 


ron ceilings referred to in your issue of Ist August, p. 87, ‘‘ Miscellanea?” 
August 22nd. 


. A. E. 
[Perhaps some of our readers can send us this information.—Ep. E.} 





REPAIRING CHIMNEYS. 
(To the Editov of the Engineer.) 

Sir,—We shall be obliged if any of your correspondents can give 
us the names of any makers of chimney repairing apparatus, such as that 
¢ Seams, Brown and Porter, descri in THE EnGIneer of 14th August, 

885. &. TF. J. 

August 25th. 


GLAZED EARTHENWARE PIPES TO STAND HIGH PRESSURES. 
(To the Editor of The Engineer.) 

Sir,—Can any reader inform me in your correspondence column 
the name of a good maker of glazed earthenware pipes, about sin. dia- 
meter, that would stand a water pressure of about 15Ib. per inch; also, 
what would be a good cement for making the joints in oooh pt ? 

Liverpool, August 10th. PH. W. 
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CAPITAL AND LABOUR. 

THE labour market all over the world is in a condition 
of unrest. The air resounds with the noise of strikes 
in Great Britain and Ireland, the United States, 
Australia, France, Germany, Belgium. The agitator is 
at work, and labour, skilled and unskilled, demands 
higher wages or shorter hours, or both. In such de- 
mands alone there is no cause for alarm. We have re- 
peatedly pointed out that a strike is never successful 
unless the condition of trade justifies the employer in 
augmenting wages. Strikes under such conditions con- 
stitute a crude and wasteful, but extremely efficient 
method of adjusting wages. But there are circum- 
stances about the present movement which may well 
give rise to apprehension. Labour is asserting its claims 
in a way which is totally unjustifiable. Men assert that 
not only will they not work for a given wage, but that 
nobody else shall. Such an assertion is a direct assault 
on liberty, and the claim which it embodies can only be 
enforced by violence. Every man has a right to refuse 
to work for a stated sum; but he has no right to attack 
and intimidate another man who holds that the remunera- 
tion offered him is sufficient. Trade union violence is, 
unfortunately, not a new thing; but the fashion in which 
it is now practised and advocated is new. In past times 
the unions inflicted injuries in the dark. A typical 
example is supplied by Broadhead’s rattening work in 
Sheffield. It is true that individual cases of assault 
occurred now and then under the eyes of the public. 
But, on the whole, it may be said that such practices 
were ostensibly discouraged by the leaders of the unions. 
But all this is changed, and we find that in the present 
day violence is only prevented by the action of the 
authorities. The moral feeling of the unions no longer 
suffices to repress it. To such lengths is this spirit 
being pushed that passengers have been assaulted in 
Australia because they attempted to land from the steam- 
ships of owners who refused to comply with the demands 
made by dock labourers, sailors, and firemen. At home 
disgraceful scenes have been enacted in the metropolis, 
and in more than one provincial city. It is fair to say 
that certain of the Maker unions have taken no part in 
this warfare, but they have not been specially energetic 
in denouncing it. The most curious point in the whole 
matter is that the authorities on whom we rely for the 
maintenance of order and individual liberty have fulfilled 
their duties with lamentable tardiness and laxity. They 
seem to regard the intimidation of workmen as a very 
venial sin ; and it is only under strong pressure that they 
have interfered to maintain the law. It is difficult to 
explain the cause of this. Possibly more than one factor 
operates in this country. Abroad there is little reason to 
doubt that political considerations are the principal factors. 
Those who depend on popularity with the working man 
for their positions are not likely to interfere with him. 

Why, it may be asked, is it that the progress of strikes 
is in the present day remarkable for violence and dis- 
regard of the law to an unusual and almost unprecedented 
degree ? An examination of what takes place supplies 
the answer. The violence is not directed against the 
capitalist or the employer; it is directed against working 
men. John Noakes goes out on strike; Peter Styles is 
ready to take his place. John Noakes watches the 
entrance to the works, and the moment Peter Styles 
presents himself at the gate he is assaulted. Now it is 
clear that under these circumstances there would be no 
assault if there was no Peter Styles. In a word, the 
warlike spirit is called up by competition. The assaults 
are an evidence of weakness, not of strength. Whenever 
the members of a trades union resort to picketting and 
terrorising they are in an evil case. A strong union 
does not need to resort to personal violence. If its 
members strike, there is no one to take their place. 
The result is, either that they get what they want, or the 
employers close their works and wait for better times, or 
withdraw their capital to some other district. In many 
cases a district has been ruined by persistent strikes; 
but such ruin can only ensue when the supply of labour 
needed is limited. At present strikes are taking place in 
various places where the supply of the proper kind of 
labour is unlimited. There remains, then, for the strikers 
but one resource—they must limit the supply, and this 
can only be done by frightening away those who would 
fill the posts they have vacated. The expedient may or 
may not be perfectly successful. It will be successful if 
the authorities are too indolent or too weak to enforce 
the law. It may fail if the authorities act energetically, 
or if the conditions of trade are such that ‘the employers 
cannotin any case concede the terms demanded by the men. 

When employers of labour find that they are inces- 
santly harassed by unions, and that the law is insufficient 
to protect them, they resort to other methods. They no 
longer ask for police protection or prosecute for picketting. 
They dispense with the services of men altogether. This 
is quite possible in some trades, It can be carried out to 





an extent of which the unions are not apparently aware. 
We may cite two examples which have recently come 
under our observation. In one case, a very considerable 
trade is done in the manufacture of rivetted girders. All 
the rivetting is done by boys with rivetting machines. 
A very few men are employed to look after the boys. 
These men are paid good wages, and will have nothing 
to do with the union. The boys are not recognised by 
the unions at all. They are not apprentices; they have 


the | no trade; they have nothing to do but stick hot rivets 


into holes and close them up with the machine. The 
work is perfectly well done, and costs very much less 
than it would if skilled men were employed. The system 
is extending. In another place, where large quantities 
of machinery of rather small dimensions are turned out, 
there is scarcely a man, in the trade union sense of the 
term, employed, save as heads of departments. The 
subdivision of labour is extreme. A very large portion 
of the work is done with rotary cutters; the re- 
mainder in small lathes and shaping machines. Intelli- 
gent lads are taken into the works and taught to 
do one thing and nothing else, and they very quickly 
become proficient. Thus, for example, a boy of 
sixteen who has nothing to do but bore out small 
wheels from morning till night, very quickly learns how 
to bore with accuracy and dispatch. There is not one 
skilled man in the place for every ten lads. At one time 
only men were employed, but the union became vexatious, 
and non-union labour and machine tools were gradually 
substituted in the way we have indicated. In this way, 
and in several others which it is not necessary to specify, 
there are certain branches of trade which can be con- 
ducted without union interference. In other branches 
this is impossible, nor can we regard it as being in any 
case desirable. 

It is easy to point out that if the strikers could obtain 
all that they want, they would not be better off than 
they are now, simply because the price of all commodi- 
ties would go up; but to dwell on this point would be to 
reproduce the dreary platitudes of political economy. 
Strikers do not think of these things. If they were told 
all about them they would not believe them. There are 
unions and unions, and we believe that a great deal of good 
might be done by the spread of commercial information 
among the members of some of them. We have recently 
insisted on this point. With regard to others, however, 
nothing would be gained by explaining matters to them. 
At the present moment, however, it is futile for employers 
to talk about education of any kind as a remedy for the 
troubles which they have to endure. It would have been 
sheer waste of time to attempt to convince the South 
Metropolitan gas stokers last winter that Mr. Livesey’s 
proposals were really for their benefit. While political 
economy was being drilled into them South London 
would have been left in the dark. Employers generally 
who consult their own interests must take measures for 
the maintenance of liberty. They must insist on the 
carrying out of thelaw. In every town or business centre 
there ought to be a sufficient police force available to protect 
men who incur the enmity of the unions. The employers 
must take sufficient measures for the prosecution and con- 
viction of those who attempt to terrorise their fellow- 
workmen. They must bring pressure to bear on supine 
magistrates. It is the duty of any Government, whether 
local or not, to maintain order and enforce the law. The 
strength of the strikers, in nine cases out of ten just now, 
lies in the weakness of the authorities. This state of 
things cannot be permitted to continue. If a ship is to 
be unloaded, no body of men must be permitted to assert 
that the ship shall not be unloaded. In one word, who- 
ever breaks the law must be punished. We are perfectly 
aware that difficulties stand in the way of putting the 
law into force, but there is nothing abnormal in this. 
There are always difficulties in the way of bringing 
offenders to justice. As to the cause of the strikes which 
are daily taking place, or as to whether they are or are 
not justifiable, we need say nothing. No matter which 
way the question is answered, the fact remains that the 
law must not be broken. Police commissioners, magis- 
trates, judges, juries, have no concern whatever with the 
propriety or impropriety of a strike. Their duty so far 
consists in maintaining freedom of contract, and the right 
of every man to sell his labour at the price he pleases. 
The manufacturer or the capitalist is as fully entitled to 
carry on his business with one set of hands as he is with 
a different set; and he has ample grounds for complaint 
if interference with this liberty is permitted by those 
whose duty it is to. maintain order in the community. 
The worst and most alarming feature about the present 
upheaval is, as we have indicated, the indifference to its 
violent phases which is manifested by those having 
authority. 


THE EFFICIENCY OF ELECTRICAL RAILWAYS. 

THE proposal to work a Metropolitan railway in this 
country by electricity was, it will be remembered, 
opposed on the ground that sufficient data concerning 
electrical systems of propulsion are not available. It was 
urged, on the other hand, that some 1500 miles of tram 
line are worked by electricity in the United States with 
success. We hold that there is very little analogy 
between the working of a street car system and the con- 
duct of such traffic as that with which a full size Metro- 
politan line must deal. Apart from this consideration, 
however, we have to bear in mind the sense in which the 
word “success” is used. No locomotive, whether 
steam or electrical, can be considered successful unless 
it is competent to do the work for which it was 
designed with certainty and economy. This economy 
must be manifest in the consumption of fuel, and 
oil, and in wages, and in the outlay on repairs. It is 
a comparative term, of course, because there is no such 
thing as absolute economy or absolute waste. It is 
known that steam locomotives comply with all the 
demands which are made on them, so far as doing 
their duty is concerned. It is not possible that an 
electric motor can give better results in this direction, 
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and there is reason to believe that the electrical 
system of propulsion as a whole is much more likely 
to break down. A proposal to substitute electricity 
for steam must, then, en for its popularity with rail- 
way companies on its superior economy in the matter of 
expense. Unless the electric motor can work normal 
traffic at less cost per train mile than can locomotives, 
it will not be adopted. There is, however, one other 
point in favour of electricity which it is fair to name— 
the total avoidance of noxious gases and the maintenance 
of pure air in underground railways are of very con- 
siderable importance. How much it is worth while to 
pay for them is, however, a subject for discussion which 
we need not consider at present. 

Until quite recently, electricians have maintained that 
it was possible to get a very good result from electrical 
propelling plant. This argument was based on a state- 
ment, which we need not dispute, to the effect that the 
efficiency of a motor might very well reach as much as 
80 per cent. In other words, presuming 100-horse power 
developed by the steam engine, the motor could give out 
80-horse power. There is excellent reason for believing 
that, although such a result may have been obtained now 
and then in the course of special experimental inquiries, 
it could not be obtained in ordinary commercial every- 
day work. Be this as it may, the electricians have been 
so persistent in urging their views, that at last it was 
determined in the United States that experiments should 
be made on a really satisfactory scale to test the truth 
of the statements made by inventors, patentees, and 
others interested in pushing electrical propulsion into 
commercial importance. One such experiment was made 
last year, but it is only recently that the results have 
been made public, and a are sufficiently startling. We 
have always believed that it would be very difficult to 
devise any system of propulsion which would be better 
than the steam locomotive, but we were not prepared to 
find that the cost of electrical propulsion is at least four 
times that of the normal system. On the 26th of June, 
1890, Mr. Lincoln Moss read a paper before the American 
Society of Civil Engineers giving the particulars of an experi- 
ment carried out on the Manhattan Elevated Railway. New 
York, in the spring of 1889. This experiment seems to have 
been carried out with great care and at considerable expense, 
the plant costing not less than £6000, although the section 
of road worked was only a mile and three quarterslong. On 
another page we give an abstract of this paper, which 
contains all the salient points. The trial trains were 
made up of two, three, and at last four empty coaches 
weighing a little less than thirteen tonseach. The motor 
car was carried on four coupled driving wheels 4ft. in 
diameter, and 6ft. wheel base. Its precise weight was not 
known, but it exceeded ten tons, and was rated as 120-horse 
power. The most severe test was made on April 15th 
last year, at night. Four coaches were hauled, stops 
being made as in the ordinary working of the traffic. 
The average power exerted by the engine driving the 
dynamos was 176°8 horse power. The average power 
exerted in propelling the train was 26°7-horse power, so 
that the efficiency of the entire plant was 15°1 per cent. 
and the average loss was 84°9 per cent. We shall come 
presently to a consideration of the cause of this tremen- 
dous loss, but before doing this it is worth while to 
reply to an argument which may perhaps be advanced, 
namely, that there was something exceptional in 
the case which told against electricity. It is to be 
remembered in the first place that the electricians were 
allowed a free hand, and that if the plant was 
not what it ought to be, they really did not know how to 
make it better. But a fuller reply to the argument in 
question is supplied by the results of a somewhat similar 
experiment made by Mr. G. D. Hulett and Mr. S. J. 
Larned on the Third Ward Railway, Syracuse, N.Y., 
which is worked on the Thomson- Houston system. 
This road is about four miles in length, connecting 
Geddes or West Syracuse with the centre of the city, 
and at the time of the test seven cars were running. 
The power is furnished by two Armington and Sims’ 
engines, each of 80-horse power, driving two compound 
wound Thomson - Houston generators of 60,000 watts 
capacity, which sre run in parallel. The mean voltage 
at the station was 487, although it frequently ran up 
above 500 and fell below 470. The greatest current was 
225 ampéres, and 200 was observed several times; but in 
all cases these large currents were held at the longest but 
a few seconds before a drop occurred. Unfortunately, 
the details given by Mr. Hulett in a contribution to the 
Electrical World are meagre, no information being 
supplied as to the weights of the cars, speeds, &c.; but 
the broad facts, as given, amount to this, that the 
efficiency was 37 per cent. This is based on the 
assumption that the efficiency of the engines and 
dynamos was 62°8 per cent., that of the line 91 
per cent., and that of the motors 65 per cent. Last 
year Dr. Bell carried out an experiment with a Sprague 
electric railway in Lafayette, Ind., and found the all- 
day efficiency to be but 25 per cent. These two state- 
iments strongly corroborate the results obtained by Mr. 
Moss. “There can,” writes Mr. Moss, “be no doubt 
that a more expensive plant would have given better 
economy, but incompetent and inadequate as it was 
throughout, the 300-horse boilers, 300-horse engine, 
150,000-watts dynamos and the 120-horse motor repre- 
sented nearly 30,000 dols. to produce the commercial 
results of propelling two empty cars at twelve miles per 
hour net.” 

It is not, we think, difficult to see why the loss must be 
very great. There are too many stages between the 
generation of the steam in the stationary boilers and the 
hauling of the train. In the first place, there is loss of 
power consumed in driving the engine and dynamo; 
secondly, the dynamo cannot give back in electrical 
horse-power all the mechanical power put into it. Next 
we have loss by line resistance and leakage ; and lastly, 
we have the. lossin the motor. These losses mount up 
n the aggregate to something which finds no parallel 
when power is transmitted through moderate distances in 





workshops. The cause of the difference is not far to 
seek, and it represents the great obstacle with which 
inventors of motors for railway work have to contend. 
There is a certain speed for a motor at which its efficiency 
is a maximum, and at all other speeds its efficiency de- 
creases. But motors intended to work metropolitan 
railways must run at speeds varying from dead slow at 
starting up to the maximum answering to the highest 
velocity attained by the train. The motors are to a 
large extent similar to turbines. Nearly the same 
quantity of water will pass through a turbine whether it 
is revolving or not, and consequently a turbine may be 
overloaded and its speed reduced until its efficiency is 
almost zero. Mr. Moss found that in like manner the 
efficiency of the plant on the Manhattan line was as low 
as 2 per cent. when the trains were being started. In 
fact, at these times the power exerted was very much 
less than when the train had attained its speed, 
while the current quantity was at a maximum. There 
can be only one way out of the difficulty, and that 
consists in so ing the gearing between the 
motor and the driving-wheels that the former shall, 
when running at all, always run at the maximum 
efficiency velocity, no matter what the speed of the train. 
Whether this can or cannot be done we shall not pretend 
to say. The difficulties already encountered in gearing 
down motors are enormous. To introduce a variable 
velocity device would perhaps augment them to an 
intolerable degree. It has been proposed so to construct 
the motor that the current will bear a proportion to the 
speed at which it runs. This would no doubt diminish 
waste, but it would also diminish the torque of the motor 
just when a maximum effort is most wanted—namely, at 
starting. 

It may be said that all the data available concerning 
the working of trains by electricity are but meagre. 
This is quite true; but, meagre as they are, when inter- 
preted by theory it will be seen that the results are not 
far from what may be expected. It has long been known, 
for example, that motor efficiency is yery much a question 
of speed; and itis evident that the speed must constantly 
vary on a metropolitan line. Another fact scarcely less 
important than the speed, is the resistance to its rotation 
which the motor is called upon to overcome, the speed being 
unaltered. Thisis constantly varyingon arailway. Given 
the proper conditions, and a very high return can be ob- 
tained from plant intended to transmit power electrically. 
The problem now before the engineering world consists in 
devising methods of satisfying these conditions without 
interfering with the normal working of the traffic. The 
impossible is always that which happens; but it must be 
understood that just at present there is no reason to 
think that a metropolitan railway company would be 
justified in substituting electric for ordinary locomotives. 





ADDITIONS TO RAILWAY ROLLING STOCK. 


THE estimated expenditure of railways on capital account 
indicates in degree the extent of the railway works that are 
to be carried out; and hence the official statistics of that 
account are of vital interest. It is noticeable that the cur- 
rent rate of expenditure on these accounts is very high. 
The Great Western Railway, for instance, spent last half- 
year about £225,000 on capital account, the largest part of 
which was on additional rolling stock. The estimated 
expenditure in the current half-year is £300,000, one-third of 
which is for additional rolling stock. The North-Eastern 
Railway spent in the past half-year £304,000, and out of this 
£140,000 was for additional rolling stock, wagons and brake- 
vans claiming six-sevenths of the latter total. In the half- 
year now running the great railway of the north-east contem- 
plates expending £549,000, and £175,000 of this is the expected 
expenditure for additional rolling stock. The Midland Rail- 
way expended in the past half-year about £778,000, and out 
of this £271,000 was for additions to the working stock, 
engines and wagons taking the largest of the total. The 
estimated expenditure for the current half-year is £1,000,000 
—the largest sum to be spent by any of the railways—but the 
official statement does not give us the details of the amount 
included for working stock. Finally, the London and 
North-Western Railway expended in the past half-year 
£301,000 of additional capital, and £60,000 of this went 
for additional working stock. In the current half-year the 
estimate of the expenditure is £340,000, and out of this 
£90,000 is for additional carriages and wagons. In the 
cases of the four greatest of our railways it is evident that 
there is not only a large but an increasing nditure on 
capital account, and a very large proportion both of the past 
and of the future capital outlay is for additional rolling stock. 
With a traffic which grew rapidly in the past half-year, and 
which is still growing, it is evident that there is the need for 
that enlargement of the rolling stock to carry the growing 
traffic, both 
justified by the results. It must do much to give activity to 
the builders of rolling stock and to the timber and iron trades, 
and thus it will help to feed that enlargement of the railway 
traffic from which it has ——e It gives the assurance of 
full work for some of our industries for a period yet to come, 
and in that it furnishes some ground for belief in a con- 
tinuance of the active work that has for a year prevailed on 
our railways. 


NEW SHIPBUILDING ON THE CLYDE. 


SoMEWHERE between seventeen and eighteen thousand tons 
of new shipping have been placed with Clyde builders during 
the past few weeks, and inquiries continue to be received, 
both from home and foreign owners. This somewhat un- 
foreseen revival has, of course, occasioned the utmost 
satisfaction on the Clyde and in the West of Scotland, the 
influx of contracts implying increased business to steel- 
makers, engineers, and boilermakers, and a host of subsidiary 
branches of industry. The circumstance, indeed, may be 
considered as an indication and promise of increased 
activity for the general course of business throughout the 
country. The largest customers of the Clyde builders and 
engineers are the British India Association, who have 
placed at least three vessels, of about 5500 tons each, 
with two firms who have already built largely for them 
—Messrs. Denny, of Dumbarton, and Messrs. Inglis, of 
Pointhouse. The Clan Line Company has entrusted 


the building of four vessels of over 4500 tons each to 


apes oo and goods, and thus the provision is | P¢ 





ey 
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Messrs. Stephen and Sons, of Linthouse. The Hamb 
Calcutta Line has ordered two large vessels from builders 
on the Lower Clyde, and no fewer than seven sailing vessel 
of soumages ranging from 1600 tons to 2500 tons, have been 
ordered by various owners from Messrs. Russell and (o 
Greenock and Port Glasgow. A large hopper dredger has 
been ordered from Messrs. Simons and Co., Renfrew, by the 
Ni a Canal Construction Company, and Messrs 
Fleming and Ferguson, Paisley, have contracted to supply 
the Japanese Government with two steam hopper barges 
fitted with powerful lifting appliances. Steel rates, in con. 
sequence of these orders, and of a prior demand on the part 
of builders who anticipated the movement, have been 
advanced 5s. per ton. The orders have come at a most 
opportune time, builders’ stocks having lately assumed 
very attenuated appearance, and wages troubles havin 
begun to take form. The number of orders now in hand 
and the cheerfulness of the immediate prospect, will have 
the effect of arresting, at least for a time, all such unwelcome 
tendencies. 


MINING ROYALTIES IN ENGLAND, 


THE Royal Commission on Mining Royalties has now 
concluded its sittings, and its report is in the hands of her 
Majesty’s printers. It is expected to be available for the 
public next week. One of the principal witnesses was My. 
B. P. Broomhead, solicitor, of Sheffield, who has had more 
experience of mining leases, acquired in the course of his 
practice as head of a very large firm, than any other gentle. 
man in Yorkshire, or perhaps in England. Mr. Broomhead 
has very clear views with regard to this great subject. He 
takes Lord Cairns’ view that these leases are not leases at all, 
but practically a sale of a part of the hereditament. At 
present when a colliery worker takes a lease of coal, say for 
fifty years, if he fails to get the coal in that time the proprietor 
can step in and re-sell the coal, although the colliery worker 
may have expended his entire capital upon it. Mr. Broomhead 
holds that when the landlord has sold the coal it becomes 
the absolute property of the purchaser, and he ought to have 
facilities for removing it, even after the expiration of the 
time mentioned in the contract. On these grounds he 
contends that the landlord should be required to grant a 
renewal of the lease to the colliery worker, who is in equity 
and fairness entitled to have the coal he has paid for. At 
the Miners’ meeting at Chesterfield, on Monday, it was stated 
by Mr. W. E. Harvey, a miners’ agent, that on one of the 
Cunard steamers it was estimated 4125 tons of coal were 
used in the double run across the Atlantic. The royalty 
which went to the landlord was £206 5s., or more than the 
whole wages of the entire crew, from the captain to the cabin 
boy. There is, no doubt, room for reform in regard to these 
royalties; but it is idle to speak of them as ‘‘an abomination.” 
They are a species of property which has been purchased 
and have got to be paid for. The point is, to bring the rents 
more into harmony with modern requirements, in the direc- 
tion indicated by Mr. Broomhead. Sheer abolition would be 
sheer robbery. The remedy must come in a constitutional 
manner. 








LITERATURE. 

The Centrolinead applied to Perspective Drawing. By EF. 
MacpouGatt. Lawrence Alport and Co., 149, Queen 
Victoria-street, London, E.C. Cloth, 2s. 6d. 

Tue centrolinead is an instrument comparatively little 

known—indeed, we may say almost unknown—amongst 

engineering draughtsmen. Nor is this surprising, as it is 
essentially an instrument for the architect; by which he 
is able, with much less trouble than by the ordinary 
methods, to make a perfectly true perspective view of any 
object he may wish. It will be known to all our readers 
the trouble there is in obtaining the vanishing points for 
a perspective drawing, when it is to a large scale, so that 
the points fall far beyond the limits of the drawing-board, 
to say nothing of long straightedges, &c. With this simple 
instrument, however, no points outside the board are 
needed, and yet all the lines are made to vanish to the 
required position. The instrument, which practically 
takes the place of the T square, consists of two short 
arms pivotted to one end of a long blade; the arms are 
set to a certain angle depending on the distance of the 
vanishing point, and the drawing edge of the blade, pro- 
duced, is made to bisect this angle; the whole being then 
clamped so that, when in use, the centrolinead is very 
much like the letter Y, the arms sliding on two pins 
driven into the board. The whole theory depends on 

Euclid, 21 iii. 

The author of this little book, in his preface, remarks that 
in setting the instrument a “rule-of-thumb seems to be the 
general practice up to the present day:” and it is for this 
reason that the present little volume appears to have 
been written. The book is not intended as a work on 
rspective, but merely to show those already acquainted 
with that art the use of the centrolinead; and, with this 
end in view, the author first discusses the theory and 
setting of the instrument, and then gives examples and 
figures showing the method of drawing the ground plan, 
and then the elevation or “ representation of the picture.” 
The method of working with a fixed angle centro- 
linead is also shown. The book can be recommended to 
those engaged in architectural drawing, or to those 
interested in perspective. 


Practical Marine Surveying. </ Harry Peps, Ensign, 
U.S.N. New York: John Wiley and Sons. 1889. 

A very practical and well got up book on this subject. 
Marine surveying requires, in addition to all the opera- 
tions of land surveying, the work of sounding — no 
easy matter, and requiring special machinery—Sir W. 
Thomson’s—when the depth is great. We are pleased 
to see that the Plane Table receives adequate treatment. 
This wonderfully simple and effective instrument and all 
its applications received a very full and complete dis- 
cussion from Mr. Josiah Pierce, jun.,in a paper before 
the Institution of Civil Engineers. The book is not 
loaded with mathematical formulas; only those required 
practically are given, and this always in a concise end 
elegant form, 
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NEW LAGAN BRIDGE, BELFAST. 


MR. J. C. BRETLAND, M. INST, C.E., ENGINEER. 
(For description see page 179.) 


Half Longitudinal Section through centre Arch shewing upper portion of Pier. 
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THE NAVAL MANCUVRES. 





Tue time has come when it is desirable to take a 
general review of the operations of the mancuvres, 
which have been dealt with as they took place in the 
daily papers. The main object of the mancuvres was 
the investigation of our power to keep open our trade 
routes, and, in fact, to keep up our supply of food during 
war—an investigation which we regard as the most 
important which we could take up. Seeing 
that most of us apprehended that our 





Hostilities being imminent, the cruisers on both sides may put 
to sea to watch the movements of the opposite side, and report 
proceedings. Immediately on the declaration of war the 
‘* Hostile” fleet puts to sea and takes up the position which its 


commander may consider most suitable on the trade route which’ 


enters the English Channel from the westward. The limits of this 
route are indicated by shading on the chart which accompanies this 
programme. Twenty-four hours after the enemy’s departure from 
port, the ‘‘ British” fleet proceeds to look for him, in order to 
engage him or compel him to return into harbour. So long as the 
‘* Hostile” fleet maintains its position on the trade route all the 





to torpedo-boat attack unless protected by defences specially 
arranged. When hostilities become imminent the Reserve fleet 
will move to Portland, and will there secure itself against torpedo 
boat attack, at the same time keeping constantly in readiness to 
put to sea at the shortest notice. A division of ‘“‘ Hostile” 
to o boats, with an escorting cruiser, will assemble at Alderney, 
and use that as a base of operations against the Reserve fleet, or 
any ships of the “ British” fleet that may navigate the English 
Channel. Portland is to be considered secure against attack. 
Full value is to be given to the existing defences at Alderney. 
The ships, colliers, &c., in them will be open to torpedo-boat 

attack. As the naval forces on either side are 
d to be nearly equal, attacks on fortified 





powers of defence would fall far short of 
what is necessary, our authorities deserve 
special praise for bringing the question to 
an issue as far as possible. 

We give herewith the chief data on which 
to form an opinion as to the object and 
results of the operations—that is to say, 
first, a portion of the Admiralty official pro- 
gramme; secondly, a list of ships forming 
the English fleet A and that of the enemy C, 
with particulars taken from Lord Brassey’s 
“Annual.” We have here corrected a few 
errors in the figures, and have given the 
number of miles which vessels are capable 
of steaming at 10 knots per hour, in addi- 
tion to the approximate number of days, 
because it will be seen that the Admiralty 
map, which forms the third element in our 
data, is marked in concentric circles fifty 
miles apart, so that it is easy to measure 
the possible length of a ship’s run on the 
coal she carries when the distance is given 
in miles, whereas the number of days have 
to be multiplied by 240, and then give a 
much less accurate result. We should note 
that in this brief review we do not attempt 
to deal with any question but the primary 
one of the defence of our supplies and trade 
routes; thus we take no notice of the 
reserve fleet B, consisting of the Glatton 
and coast defence vessels, nor of torpedo 
attack, which is a special question deserving 
Separate treatment. 





EXTRACT FROM ADMIRALTY PROGRAMME, 


The poodeet object of the 1890 manceuvres is to 
ascertain under what conditions a hostile fleet could 
maintain itself on an important trade route and 
Interrupt the traffic, always endeavouring to avoid 
4 general engagement ; and also under what conditions a slightly 
superior British fleet could fully vre to bring the 
hostile force to action, and compel it to return to port, A sub- 
Pet object of the 1890 manceuvres is to obtain information as to 
y most advantageous methods of employing a considerable body 
: scouting cruisers on both sides. Another subsidiary object of 
: © 1890 manceuvres is to ascertain the measures which a Reserve 
Peta chiefly composed of coast defence vessels, whilst operating 
tom a strategic point in the English Channel, should take to 
contribute to the a of the main fleet and to protect itself 
against torpedo attack. A further subsidiary object of the 1890 
manceuvres is to ascertain what form the tactics of torpedo boats 
Png from a distant base should assume. 
following is the scheme of operations or general idea :— 










ENGLAND 


St. Mato 
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SPAIN 


FRANCE 


ports are not admissible, and are not to be made 
As the attacks on unfortified coast towns would 
not affect the general result of a war under the 
assumed conditions, such attacks are not admis- 
sible, and are not to be made. During the 
manceuvres no foreign coast is to be approached 
within five miles. 


The general position of affairs as laid 
down in the Admiralty programme was, it 
will be seen, as follows:—Admiral Sir Michael 
Seymour with the fleet C left Berehaven, the 
centre of the westward system of concentric 
circles on the map, on August 8th at 5 p.m., 
with the object of destroying or capturing 
all vessels on the trade route shaded dark 
on the map. Admiral Sir George Tryon left 
Plymouth twenty-four hours later with the 
A fleet in order to defeat the enemy’s 
object, either by bringing his ships to an 
engagement, with such superior numbers as 
would justify him in claiming the victory, 
namely, a superior strength of one-sixth, 
or else by covering the trade route in such 
a way that trade vessels might safely pursue 
their course. From the beginning Admiral 
Tryon saw and clearly said that his success 
would only be possible by the enemy making 
such false moves as to assist him. With 
twenty-four hours start of him, and with a 
fleet of equal speed and endurance and 
only slightly inferior in strength, the enemy 
might simply sweep the trade route in a 
south-west Reactions. meeting all vessels 
bringing supplies to England, and keeping 
ahead of Admiral Tryon. 








Admiralty Chart No. 2060a, North Atlantic Ocean, Eastern Part. The shaded area is the 
‘* trade route” on which Admiral Seymour will endeavour to establish himself, and from 


which Admiral Tryon will endeavour to dislodge him. 


sea-borne trade of the other side that continues to follow that 
route is at its mercy, consequently simulated attacks on commerce 
will, for the purposes of the vres, be ry; the employ- 
ment of cruisers will therefore be devoted to scouting and 
dispatch services. The “ Hostile” fleet may resort to Berehaven 
and the Shannon, which will be assumed to be isolated from the 





The duration of the operations was laid 
down as ten days, and it may be seen 
that the only ships in the C fleet not 
capable of keeping away at sea for this time, 
even steaming at 10 knots per hour, are the Neptune, 


| Audacious, and Minotaur; whereas in the British A fleet 
| the Triumph, Hotspur, Invincible, Northumberland, and 
| Black Prince, all f 


within seven days’ limit. So that, 
supposing the British fleet had succeeded in following 


rest of Ireland, and to which no intelligence will be supplied | the enemy close, in the hope of taking advantage of the 
from the other parts of the United Kingdom. The “British” necessity for ships to re-coal, the enemy, by holding 
Soteoen Chsneene Welet tne Cogn Cine or betwenk an tneearel | (oer Van See hig 00 Tanited’. wonle become proper: 
Achill Head. Berehaven and the Shannon are to be considered | tionately stronger than : he Britiah fleet. In short, ae 
secure — naval attacl:. Full value is-to be given to the | George Try on started with the knowledge that he oe 
existing defences at all ports to which the “British” forces may | doomed to failure unless Sir Michael Seymour committed 
resort. The ships, colliers, &c., in all the above ports will be open | some mistake such as no one who knew him would expect 
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him to commit. Probably Sir George Tryon consoled | 
himself, as he might very well do, with the reflection | 
that his professional reputation could in no way be | 


affected by such a failure, and that it is necessary, 
as Admiral Colomb points out, to illustrate the con- 
ditions arising in war—specially, we venture to think, 
to convince the public of the need of what we have 
before urged, namely, the establishment of definite plans, 
based on adequate means, to protect ourselves from 
starvation. The expense of the experiment is no doubt 
considerable, but it is only like a very small loss incurred, 
which awakens a careless owner to the necessity of an 


| with the appea: 


ORE DRESSING IN GERMANY. 
(Concluded from page 147.) 
Tuus far we have seen the whole of the “mine smalls” 


| divided into ten classes :—Above 1{in., between ljin. and jin., 
| fin. and ?in., #in. and }in., 
| whilst all below the last size is divided first of all into two sand 
| classes, and then into two slime classes. The material above 
| 1}in., constituting about 60 per cent. of the whole quantity 
| of mine smalls, passes on to two revolving tables about 10ft. 


fin. to Jyin., sin. to yyin.; 


in diameter. These tables accommodate ten young girls— 
fourteen to sixteen—or boys at some, who are conversant 
rance of certain ores and ore mixtures, and as 


insurance which may save him from hability to ruin. | the table revolves slowly about one-third of a revolution per 


No doubt he might equally have insured without any 
such loss, but if the loss was heeded to awaken him to 
his danger, it was in his case a great benefit. This is the 
case with our supply of the necessaries of life, to say 
nothing of the paralysis of our trade; and under these 
circumstances the money spent is admirably laid out. 
We are told that in the maneuvres of 1889 the cost in 
coal was £40,000, which brings us back, as we constantly 
are brought back, to the immense importance of the coal 
question, the supply of coal being a factor which must 
tell heavily in any future naval war. A landsman might 
suppose that it was all in favour of the enemy who 


minute, requiring one-quarter horse-power, each child picks 


_ out the lumps of ore he or she recognises, and puts them into 
| a box provided for the purpose. 
| youth empties them into a bin orinto a truck, roughly looking 


When the boxes are full a 


through to see if the work has been done well. Similar sorts 


| to those already mentioned are made in this building; 3747 lb. 


can be picked in one hour. The jin. to #in., the jin. and 
3in., the Zin. to fin., and the jin. to yyin. classes are jigged 
on coarse jigs; the jin. to s,in. and the first two spitz- 


, kasten classes on fine jigs. The jigs are not so well placed 


as the Clausthal jigs, but they are the same type of jig. 
The coarse jigs have three compartments, the sieves are 
horizontal, about 28}in. long and 193in. wide, each succeed- 


List showing Particulars of Sea-going Fleets engaged in the Manceucres, 






































| No. of Distance in’ Maximum speed in knots. 
Displace- oe a wmnate Ghat Pe G Remar 
x > capaci y | Steam can be ctu eTual at) 
| Date. Name. _ ment 1.H.P. > | at 10 | steamed Esti- with | sea with . 
mn Sone. tons. | knots at 10 knots} mated. forced | natural 
speed. speed. | | draught. draught. 

1 1889 Anson 10,600 11,500 | 1200 30 | 7,100 , 16°75) 15°9 | 14°0 ) 

2 1887 | Rodney 10,300 | 11,500 1200 3 | 8500 | 16°74! 15°9 | 14:0 j 

3 1887 | Hero... ... 6,200 | 6,000 620 21 5,200 | 15°50!/ 14°4 | 12°0 

4 , 1881 | Infiexible ... 11,880 8,010 1300 21 5,200 13°80 —- | — s 

5 1873 Triumph ... 6,640 5,110 550 7 1,680 13°75 _ —- -e | 

6 1871 Hotspur ... ; 4,010 3,060 300 4 920 12°80 _ _ = 

7 1870 Invincible... ... ... 6,010 4,830 500 6 1,580 14°C9 —_ —_ 5 

8 | 1868 Northumberland ... 10,780 6,560 756 5 1,270 14°13 — _ 

9 | 1862 | Black Prince ... ... ... ... ...! 9,210 5,770 750 44) 1,080 13°60 _ — | 
10 | 1889 | Narcissus, cruiser, Ist class... .... 5,6 8,500 900 | 33 | 8,000 18°50; 16°8 | 1474 > 
11 | 1889 | Galatea, cruiser, Ist class ... ...: 5,6 8,500 900 | 33 | 8,000 18°50 16°8 14°4 ie 
12 | 1886 | Thames, cruiser, 2nd class ... 4,050 5,700 900 36 | 8,750 18°00 15°9 | 13°0 c z 
13 1885 | Mersey, cruiser, 2nd class ... 4,050 6,000 900 36 8,750 18°00 | 16°0 | 13°2 - 
14 | 1877 | Iris, cruiser, 2nd class ... : 3,730 7,330 780 18 4,400 | 18°00 _ -~ «4 
15 | 1888 Medusa, cruiser, 2nd class ... 2,800 9,000 400 33 8,000 20°00 +18°] 15°8 7 
16 | 1886 | Mohawk, cruiser, 3rd class ... 1,770 3,500 475 29 7,000 | 17°00) 15°7 13°6 | > 
17 | 1887 Racoon, cruiser, 3rd class ... 1,770 4,560 475 29 | 7,000 | 17°00; 1577 13°6 5 
18 | 1889 | Basilisk, sloop... ... ... ... 1.170 | 2,000 160 12 | 3,000 4:50) — | — 

19 | 1882 | Speedwell, gunboat, Ist class 735 | 4,500 100 10 2,500 21°00 —- |; — 

20 | 1887 | Spider, gunboat, Ist class 525 | 3,000 80 10 2,400 19°00 | 18°4 {| 15°0 

21 | 1877 | Shannon, cruiser, Ist class ... 5,390 3,370 580 9 2,260 12°35; — _ 

22 1868 | Inconstant, cruiser, 2nd class 5,780 | 7,360 750 ll 2,780 16°20; — | — } 

1 1889 | Camperdow 10,600 11,500 1200 30 7,100 | 16°75 | 15°9 | 14-0 ) 

2 1887 | Howe... 10,300 11,500 1200 30 7,200 | 16°75, 15°9 | 14°0 ss | 

3 | 1882 | Conqueror 6,200 6,000 650 | 23 5,200 | 15°50; 14-4 | 12:0 | 8 | 

4 1883! Ajax... ... 8,660 6,440 960 | 17 4,100 | 13°25 - — = | 

5 | 1878 | Neptune ... 9,310 8,000 670 6 1,480 | 1420; — | — = | 

6 | 1871 | Iron Duke 6.010 3,520 790 16 3,900 | 1364) — | — = 

7 | 1869 | Audacious 6,010 4,830 500 5 1,260 | 13°20 — _ & | 

8 | 1867 | Minotaur... .. ... ... 10,690 5,000 750 5 1,200 14°41) — _ ro) 

9 | 1889 Aurora, cruiser, Ist class ... 5,600 8,500 900 33 8,000 18°50 = =—-16°8 14-4 Ls 
10 | 1889 | Immortalité, cruiser, Ist class 5,600 8,500 900 33 8,000 18°50 =616°8 | 14°4 f S 
11 | 1886 | Forth, cruiser, 2nd class ... 4,050 5,700 900 36 8,750 | 18°00; 15°9 | 13°0 = 
12 | 1882 | Arethusa, cruiser; 2ndclass ... 4,300 5,500 1000 46 11,000 | 17°00 — | 14°0 9 | 
13 | 1888 | Medea, cruiser, 2nd class 2,800 9,000 400 33 8,000 | 20°00) 181 | 15°8 Ve 
14 | 1887 | Serpent, cruiser, 3rd class ... 1,770 4,500 475 29 7,000 | 17°00) 15°77 | 13°6 3 
15 | 1889 | Barrosa, cruiser, 3rd class ... 1,580 3,000 160 14 3,400 | 16°50 —- | — 2 | 
16 | 1886 | Curlew, gun vessel, Ist class 950 1,500 250 42 10,000 14°50) -13°1 11 | 
17 | 1887 | Sandfiy, gunboat, Ist class... ... 525 3,000 80 10 2,400 19°00 184 15°0 | 
18 | 1878 | Northampton, cruiser, ist class... 7,630 6,070 1150 16 3,850 13°20 _ -- } 

preyed upon the trading vessels, seeing that coal, as well | ing sieve being about iin. lower than its prede- 


as food supplies, might be obtained from prizes. Hap- | 
pily this is not so; the coals taken on board a ship | 


become so completely distributed that to get them out is 
a very long process indeed, and could only be carried out 
under ve 
result. Admiral Seymour had to reckon on the possible 
approach of an enemy. He might capture merchant- 
men, no doubt, with little loss of time. For this pur- 
pose he might employ such a ship as the Aurora, which 
possesses abundant speed and coal endurance, and who 


might, if necessary, linger behind and afterwards easily | 


pick up the main body of the fleet; but the vessels 
captured must be destroyed quickly, and their coal could 
not be got out of them. These being the conditions, 
what took place was almost what had been predicted. 
Admiral Seymour held his fleet so close that he 
only sighted three trade vessels. He succeeded in 
coaling at sea, meeting his colliers by appointment. 
Admiral Tryon followed Seymour far enough to defend the 
trade from the narrow part where the tracks converge 
and run parallel for a short distance, about the latitude of 
Ushant, and from there spread up to our own shores. 
This was, no doubt, the most important part to secure. 
If information could be telegraphed to trade vessels 
leaving distant ports, they might depart from the usual 
route, and thus Admiral Seymour’s work would become 
difficult, because the sea he would have to act over would 
become much widened, and no doubt a considerable pro- 
portion of quick merchantmen would escape him. 
Nevertheless, we must remember what a formidable 
danger exists. An enemy who may coal at a nearer point 
to his sphere of action than our own fleet, might take up 
a position from which he would work incalculable 
mischief; and, in fact, gradually destroy our trading 
ships, unless attacked and beaten—and to attack him in 
superior numbers is extremely difficult, if his fleet holds 
together. We mean, if the battleships hold together so 
as to furnish a base and support to the operations of the 
quicker cruisers, who might pérform their work without 
séparating too far for nearly all to bé within call on any 
suddén alarm. We trust that the illustration we have 
had furnished us of the very sérious éxisting danger may 
carry the wéight and bring about thé good which we give 


crédit to thé projectors of thesé maneuvres to havé had | 


n viéw. 





favourable circumstances, and with small | 





cessor; the sieves for the three coarsest sizes are of 
punched steel plate, with holes ?in., qin., and jin. respec- 
tively; the next size being brass wire gauze jin. mesh. 


| The discharge of heavy material from these jigs is through a 


tube which is attached to a hole in the middle of each sieve, 
and terminates in the front wall of the jig, from which it 


| projects an inch or so; the external orifice is closed by a 


spring door, so that the discharge can be regulated. Iron 


| cans are placed beneath to receive the discharged material. 
| The lighter particles pass over a sill on to next sieve, and 
| from the last jig sieve on to a smaller sieve, where any fine 


particles and the water drain through into a special 
receptacle under the floor before the poor rock is discharged 
for conveyance to the dump heaps. The length of stroke and 
their number per minute varies from about 3in. and 110 per 
minute in the coarsest jig to 1gin. and 130 per minute in the 
finest of these jigs. The product of the coarsest jig is hand 
picked. The first compartment yields much galena; the 
second, blende, if present, or spathic iron; the third, rock 
ore. This picking is conducted by older girls on fixed 
benches, the coarse product being carried to these benches 
by youths. Much marketable mineral is obtained in sorting 
these products. The products of the finer jigs are market- 
able products in the first compartment—galena—and some- 
times in the second also—blende, or spathic iron, or galena 
and spathic iron, or pa according to the materials 
passing through—but the second compartments yield more 
frequently simply intermediate products in this, the “‘ mine 
smalls” house. The sand jigs have four compartments 
each ; the sieves are the same dimension as in the coarse 
jigs; they are of brass-wire gauze, and the meshes are 
respectively J,in., j;in., and ;',in. for the material from the 
last J,in. trommel, the first spitzkasten and the second spitz- 
kasten. In these jigs the valuable opener pass through a 
bed and through the sieves, the lighter portions proceeding 
over sills to succeeding sieves, and finally into the receptacle 
under the floor. They work at the rate of 140 Zin. throws 
per minute, and treat about 15431b. of material per hour, 
each requiring about 1-horse power. They produce similar 
products, as hutch work, to the other jigs. These treat about 
an average of 1984 lb. per hour each, requiring about 1}-horse 

wér. The throw is obta&ined by an excentric connection 

irect from the shaft. : 

All the non-marketablé products of the jigs are tegarded as 
intermediate prodncts or as waste rock; the latter of course is 
discarded, whilst fhe former are re-jigged if rich, or are crushed 
in other parts of the works where they are taken in trucks, for 
which purposé double rows of rails run the whole length 


| of thé building. We next comé to thé tréatmeént of thé slimés 
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derived from the “smalls” on the buddles; both are “ 

similar construction, but the surface inclines about 1 jn 10 
or 11 for the treatment of the coarser material, and 1 in 12 
forthe finer. These buddles are different in construction from 
those in general use elsewhere, and were introduced by Herr 
Linkenbach ; in them the buddle is stationary, the diameter 
being about 20ft. for the coarser stuff and about 24ft, for the 
other. In the centre there is a shaft which may or may not 
be a pipe connected with the clear water supply; this shaft 
revolves, and to it is attached the pipes conveying the clean 
water to be — in jets over the surface of the buddle: 
the jets can adjusted pet | just where desired, forcib]y 
or gently as required. Lower down on the shaft and revele, 
ing with it is an annular trough into which the slimes from 
the spitzkasten flow, and from one side of which they are 
delivered evenly on to the buddle, by succeeding jets of water 

first the lighter pestiches, then the medium, and finally the 
heaviest are washed to the periphery of the buddles, surround. 
ing which there are three concentric troughs to collect the 
three different products, which are directed into their proper 
troughs by iron plates attached to the revolving system at the 
desired positions. If the innermost trough is for tailings, ther, 
there will be no plate required to intercept the washings from 
the firstjets of water; but, as soon as the effect of the next 
jets of water comes into play, an iron plate is adjusted to 
receive the material washed down, and to let it run into the 
second trough, and so for the headings there is a larger plate 
to receive the materials from the strongest jet to direct 
them into the outermost trough. The advantage of this 
buddle as a slime buddle over the ordinary form jg 
that it can, on account of its greater surface and lighter 
movable parts, treat considerably more material with the 
same power, the same amount of water, and with less trouble, 
and gives a more satisfactory product, at least in the present 
instance. For example, a revolving buddle for treating 
slimes with a diameter from 16ft. to 18ft., using 22 gallons 
of clean water per minute and requiring ,,-horse power, 
would be able to treat a maximum of less than 9 gallons of 
pulp per minute containing 8 to 10 per cent. of slimes—such 
as those in question—and would se te about 530)b. of 
coarsest slimes, 440]b. of the next class slimes, and 396 lb, 
of the finest slimes per hour; whereas stationary buddles 
treating the same material would have a capacity of 
262 gallons per minute, and with the same horse-power an 
equal quantity of clean water would separate 1587 lb., 
1455 Ib., and 1322 Ib. of the respective slime classes per hour, 
Having traced the course of all the useful material from the 
‘mine smalls,” we will add a word or so about the disposal 
of the waste rock. It may here be mentioned that the whole 
of the plant above described for the treatment of the “ mine 
smalls” is in duplicate under the same roof, and both sets 
are working independently and at the same time. One end of 
this building leads to the waste heaps, the other end opens 
towards other parts of the works. Under each whole set of 
apparatus there is a great tank with an inclined base and 
three vertical sides, the deepest part being towards the waste 
heaps, into these tanks all the waste rock and accompanying 
water, except where otherwise noted above, passes; the rocky 
waste of course settles to the deepest part, and there it is 
scooped up by bucket elevators; one elevator removes it from 
the tank under the set of apparatus farthest from the waste 
heap to the other tank, whilst a second elevator removes it 
from the latter tank and discharges, in an out-house outside 
the building, either direct into trucks or to a convenient place 
for filling trucks, which are then sent along an endless chain 
tramway to be dumped at the end of the heaps; the empty 
trucks return in the same manner. 

Hence it will be seen that all the galena in the “ mine 
smalls” which was in a condition to be separated without 
further treatment, is, in this works, separated in the one 
building, and incidentally all the other useful miner@ls have 
been classified and sorted so as to be ready for immediate 
transfer to any desired spot in another part of the works, 
In this way the expense of transport is reduced to a minimum. 

In this one building 14} tons—33,0691b.—of ‘‘ mine smalls” 
are treated hourly for ten hours a day; and for all the opera- 
tions included, from the grating to the endless-chain tramway 
to the dump heap, 86-horse power is required, and is obtained 
partly from turbines, partly from steam engines. 660 gallons 
of clean water is needed per minute, and has to be pumped 
into reservoirs situated high up, so as to command a fall for 
the trommels, &c. The personnel is as follows :—Two superin- 
tendents, one engine-man, six men at the gratings—three 
at each—eight men for the trommels and jigs, forty 
youngsters picking, fifteen youths for carrying boxes and 
inspecting picked stuff and to attend to the buddles, four 
tram-men, and three men to be generally useful. 

We must now follow all the intermediate products hailing 
from the “lump ore picking house,” and from jigging the 
“mine smalls.” Of course, advantage is taken of the sorts 
obtained, in order to get only suitable ores in the mill 
together. In course of operations the softer minerals will 
naturally become more pulverised than the harder ones, and 
therefore a selection of the larger lumps for treatment in one 
part of the works, and of the smaller particles for treatment 
in the other part, is an arrangement which is followed as far 
as reasonable. In this way quartzose ores, with little spathic 
iron, but with galena and blende, find their way to what we 
will term the coarse product works, or “ coarse” works, 
whilst the spathic iron ores find their way to the “fine 
works. On their way from either mine smalls building or 
from the lump ore picking house, the various trucks-full of 
materlal over a weigh-bridge; the weight and the appear- 
ance of the stuff are noted, a sample of it is taken to reserve 
for reference, and an account is kept of the number of trucks- 
full trammed by each man in order to gauge his pay. 

The house for crushing the coarse material consists of four 
chambers. In one raised above the others are the crushing 
appliances, consisting of coarse rolls 38in. diameter, 12in. on 
the face, cast iron y, cast steel shell, These make fifty revo- 
lutions per minute, crushing 11,460 lb., or somewhat over five 
tons to f,in. and under per hour, with an expenditure of 15- 
horse power, and thirty-three gallons of water per minute. 
There is also a “fine” crushing mill on this floor. The ore for 
treatment is brought in trucks to the rolls, and is shovelled in; it 
passes into a pit, and is raised by a bucket elevator to the upper- 
most of a series of five trommels, having holes j;in., $in., 
;in., #in., and Zin. tively ; all not‘passing the Yin. 
sieve returns by & chithhel to the coafsé rolls; whilst similar 
material from thé other four passés to four-sieved coarse jigs. 
The first and second compartments yield marketable stuff, 
but the material from the other compartments is re-jigged, or 
eee into a. pit where it is élevated to the “ fine ” crusher, and 

hen falis in the same pit as the coarse crushed stuffand descends 
the series of trommels as beforé, undergoing re-jigging along 
with the other material, or passing as sand and slimes through 
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i mumel into a pit in the next chamber. From this 
"4 agree of sands, slimes and water, amounting to 
about 812 gallons per minute, is raised by a lift wheel into a 
jaunder about vd5ft. long with a fall of 1 in 13, and on the way 
3 through three sand spitzkasten of increasing size, and 
aking three classes of sand. Each class is treated sepa- 
yee on bumping tables; for the first there are six; for the 
rately four; for the third, three of these tables. ‘The tables 
are about 11ft. one by 3ft. 2in. wide; they are hung by links 
from fixed hooks, the front ones being adjustable; by their 
wn weight they fall against a transverse beam at the back, just 
come which there isa shaft carrying cams. As these revolve 
the push forward a rod, Which in turn thrusts forward the 
‘able and so gives the forward impulse to the material on the 
table ; the backward impulse is obtained by the weight of the 
table. The length of the thrust and the incline of the 
table is adjusted by raising or lowering the supporting links. 
For the coarsest sands, the incline forward is 2in. to 24in. for 
the whole length of the table, and the bumps are 80 per 
minute, and about 23in.; for the second sands the incline is 
jin. to 2in., and the bumps 90 of 1fin.; whilst for the finest 
sands the incline is 1 to 1¢in., and the bumps 100 of lin. 
The capacity of each bg our is about 26341b. of coarse, 
1974 1b. of medium, and 12121b. of fine. The water required 
is from 22 gallons per minute for coarse to 54 gallons for the 
fine. The power required per table is ;%-horse power. The 
coarse material is delivered through launders and a distributor 
directly on to three of the tables; the jerking motion inter- 
rupts the forward flow, and the heavier particles collect 
towards the upper end of the tables, whilst the turbid water 
passing off, according to its value, either flows away direct or 
passes into settling tanks to deposit any valuable matter. 
The poorer material near the end of the table is thrown to 
the head of two tables on the right, whilst the richest material 
at and near the head of the table is thrown to the head of the 
table on the left; in both these cases the material is fed into 
a hopper, where it is mixed with sufficient water, and passes 
to the respective tables, where it is re-bumped. In all cases 
the material is divided according to the judgment of the 
workmen into heads, middles, and tails. The first are re- 
treated on the tables to the left, or, if pure enough, are passed 
as finished ore, whilst the others are treated on tables to the 
right. The same system is adopted through all these sand 
bumping tables. From the last sand-sizing box the water 
and slimes, amounting to 187 gallons per minute, pass down 
a launder falling about 30in. in 90ft., to the slime conical 
sizing boxes, which are very much larger than the sand 
sizing boxes. Three classes of slimes are separated in three 
different sized boxes, and run into pits, from which they are 
pumped up and treated on Linkenbach buddles. For this 
purpose three buddles are set one over the other, and are 
arranged to deliver the same sort of material at the same 
time and at the same place, so as to facilitate the collection 
of the products; the heads are galena, the middles are blende, 
and the tailings flow away to settling tanks outside. The 
heads and middles pass into settling tanks in the building, 
from which the ore is scooped out by hand labour. 

The finished products are taken in trucks up an inclined 
chain tramway, each truck-full going to the weigh-bridge to 
be weighed, sampled, and registered. The whole of this 
section of the works requires about 45-horse power, which is 
derived from a turbine, steam power being available in case 
of need, the transmission being by shafting, pulleys, and 
belts. 88161b. of the coarse material as delivered can be 
worked up in the manner described per hour, using up 550 
gallons of clear water, and employing about eighteen men— 
one for the engines, two for the rolls, four for the jigs, seven 
for the bumping tables, one for the slime sizing boxes, one 
for the three buddles, and two trammers. 

The fine material separated in the picking house 
and the finer products of the jigs in the “smalls” 
house, also pieces rich in spathic iron, are treated in 
the next section of the works. These products are trammed 
in trucks to the rolls, one coarse set; as already de- 
scribed, and one fine set situated at a higher level than the 
other portion of this section. The material is thrown into 
the coarse rolls, passes into a pit from which it is ele- 
vated into a trommel with ,,in. holes; the coarse mate- 
rial not passing through goes to a pit and is elevated 
to the fine rolls, which are 24in. in diameter and about 
8}in. grinding on the face. When making thirty-five 
revolutions per minute, these can crush per hour 3526 lb. 
of ore consisting of galena blende and quartz, intermediate 
ony averaging in size between ?in. and in. to yin. 

he fine ground stuff returns to the first pit and goes again into 
the yin. trommel, and descends through two other trommels 
with holes ;fsin. and yin. respectively; their products are 
jigged on three three-sieved coarse jigs, two of which serve for 
the produce of the r$vin.trommel. The fine material from in. 
trommel into three small sand sizers, and the products 
are jigged on the three fine jigs of four sieves each. The water 
and slimes pass into slime sizers, and are buddled on Linken- 
bach buddles. The greet of the jigs are :—First compart- 
ment, galena; second, blende or spathic iron; third, rocky 
material, which goes back to the guide rolls, and so 
through again. In the four chambered jigs, the first gives 
galena; the second, galena and blende, or galena and spathic 
iron—the latter mixture is welcomed by the melter; the 
third, zine blende or spathic iron; the fourth, rocky stuff 
re-treated. Tailings are taken away in trucks. The buddles 

ield galena, blende, and tailings, which are disposed of as 
fore. This department can treat 99181b., over 4} tons of 
material per hour, using 550 gallons of water per minute, 
requiring 45-horse power, and nine men, one engine-man, two 
for the rolls, three for the jigs, one for the buddles, and two 
for tramming. The products are weighed, as in other cases. 
The power is derived from a turbine, and transmitted as in 
the other houses, 
_ We have now concluded the descriptions of these two 
interesting establishments, which will give some idea of the 
methods of ore dressing adopted in Germany for the treat- 
ment of complex ores, and the magnitude of the operations 
shows how very important these operations are considered 
y mining men in that country. We will bring these notes 
to a close with a final word or two about the Silberau Works, 
' connection with which there are some very striking points, 
as, for example, the utter absence of confusion, resulting in 
our, genuine work without bustle, the great cleanliness of 
€ place, no puddles, no splashed boxes, no heaps of stuff 
out of place, all steel bright, iron black, and brie looking ts 
sien of the much-advertised soaps were constantly in use. 
¢ neatness arid order extends to the waste ; Which is 
Perfectly level and tesily tu be vided for yee | ot diy other 
purpose, Another poi; everything that cat be made wéé of 
i8 tised tip G¥ Sold; even fhe qiid#ty bailifigs 
&ré 8t6 up for salé 48 oad. Wiétal. Most 


Sconomically 
fot the jigs 





utensils and machinery are constructed at the works, and for 
this purpose there. are extensive carpenters’, smiths’, and 
machinery shops. The whole works testify to the excellence 
of the management. 
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NEW LAGAN BRIDGE. 


Iv our last impression we gave an illustration of the New 
Lagan—or, as it will be called, the New Albert Bridge, 
Belfast, and we described in general terms the construction 
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of the masonry. We now publish additional drawings of 





thié bridge. Beforé going further mito desériptivé particulats 
it Will bé intéréstivig to say a little concerning thé history of 





the work. By an Act of Parliament passed in 1831 power 
was given to certain promoters for the erection of a bridge 
over the river , connecting Belfast with the County 
Down side of the river. Shortly afterwards this bridge was 
completed. It consisted of five arches of poe for the 
most part resting upon piled foundations, the width between 
the parapets being about 30ft. During its earlier history 
this structure was generally known by the sobriquet of the 
Halfpenny Bridge, a term arising from the fact of a toll being 
levied from the mgers crossing it; but, since the opening 
of the Queen’s ridge by her Majesty in the year 1849, the 
name Albert Bridge has been substituted by all but some of the 
oldest inhabitants. In the autumn of 1886 signs of weakness 
appeared in two of the arches of this bridge, caused in all proba- 
bility by the increased scour of the river, brought about by the 
development and improvement of the port. Precautions were 
taken to fence off the portions of the structure apparently 
becoming dangerous, but a sudden collapse of ya two 
arches, involving unfortunately the death of the watchman 
in charge, occurred on the evening of the 15th September. 
The Pre oye seeing that some connection across the 
river at this point was absolutely necessary, even if only for 
foot passengers, constructed a pontoon bridge close by, which 
served for the time being as a means of transit for pedestrians. 
Meanwhile they pushed forward with the construction of a 
temporary bridge, 30ft. in width, at a cost of about £3500, 
which was completed within four months from its commence- 
ment, and at present accommodates all kinds of traffic. This 
structure, however, can only be considered as a temporary 
contrivance for the ever-increasing necessities of the district, 
and consequently in 1887 the Corporation obtained an Act of 
Parliament authorising them to erect the permanent bridge. 

The contract for the construction of the bridge was taken 
by Messrs. Henry, of Belfast, for £36,500. The ironwork was 
supplied by Messrs. Handyside and Co., Derby, the granite | 
being prepared in the quarries of Messrs. Newall, Dalbeattie. 
After operations had been some time commenced, the 
memorial stone, as will be recollected, was laid in the month 
of May, 1889, by his Royal Highness Prince Albert Victor. 
By the terms of the contract, the time allowed for the com- 
— of the bridge was the 31st October, 1890, and the 

ridge will be opened on September 6th. Very great credit 
is due to all concerned for the energy with which the work 
has been carried out. We may specially mention in this 
connection Mr. W. McCammend, J.P., the chairman of the 
Improvement Committee, Mr. Litster, the contractor’s engi- 
neer, Mr: James Moore, the clerk of works, and Mr. James 
Howard, representing Messrs. Handyside. The cost has 
come out so well that the Improvement Committee have 
decided to construct two handsome granite approach walls 
on the County Down side, which will be about 100ft. in 
length, and extend along the river frontage. Messrs, 
= will also be intrusted with the carrying out of this - 
work, 

We may now resume our description of the bridge. The 
ironwork consists of three arches, each made up of eleven 
cast iron ribs, of the spans and versed sines shown on the 
drawings. The radius of the intrados of the centre arch is 
99ft. 10in., and the intrados of each of the shore arches is 
107ft. Tin. The segments forming each arched rib, both of 
the centre and the shore arches, are five in number. Each 
segment of the cast iron ribs, both of the centre and the 
shore arches, has intermediate radial stiffeners, as shown on 
the drawings. All butting surfaces of the segments were planed 
to radial lines, and most accurately gauged in the workshop 
to ascertain that these surfaces were perfectly true. No bolt 
holes were cast, but in all cases they were drilled, and all 
bosses faced. All bolts, either for joints or for connect- 
ing the wrought iron work, were turned to an exact fit. 
On the upper flange, and in the positions required, are cast 
the lugs to which the spandrel pillars and longitudinal 
girders are to be secured. The pivots are of cast iron, accu- 
rately machined to gauge, and surfaced with their beds on 
the arched ribs, and with the recess on the face of the skew- 
backs, so as to insure that each arched rib may have a per- 
fect bearing. After all the arched ribs in a span had been 
ascertained by the engineer to occupy their correct positions, 
the steel taper packings were finally finished off, and accurately 
adjusted to their required thicknesses, and placed in position 
between the face of the skewbacks and the end of the arched 
ribs, great care being taken that these gave a perfectly 
uniform bearing over their whole surface without being 
driven in, except with a small hand hammer. As soon as 
the steel packings were in place, the bolt holes were drilled 
through them, and turned bolts inserted as shown. 

The corrugated iron flooring of the bridge extends over the 
whole area of the three spans, and is of the full width of the 
bridge, as shown. The plates of the flooring break joint, and 
no plate, except theclosers next parapet, is of less length than 
will span over two spaces between longitudinal girders. 

The wrought iron longitudinal girders are continuous over 
the whole span of the arches and their bearings, and secured 
at each end to the abutments and piers in the manner shown 
in detail on the drawings. At both sides of the bridge the 
external faces of the iron arching are faced with ornamental 
cast iron work, the covering of the arched ribs being fluted, 
and the spandrils of ornamental foliated design including 
shields, which bear the city arms. The parapet also is of 
ornamental cast iron, of open and pierced pattern, sur- 
mounted by a moulded cast iron handrail, as shown in our 
engravings. 

Over the whole surface of the corrugated iron flooring, 
which had been previously coated with tar, and over the 
whole of the piers and abutments, so far as the granite sett 
pavement extends, was laid a bed of Portland cement 
concrete, finished to a fine surface, to an accurate shape, 
to form a bed for paving, asphalting, and other surface 
work. Under one of the footways are laid five gas mains, 
ranging from 16in. to 12in. diameter, and under the other 
three water mains of 12in. diameter. Besides, arrangements 
have been made for the laying underground of two telephone 
wires and one telegraphic, which will avoid the inconvenience 
of poles with the ordinary overhead communication. The 
Belfast Street Tramways Company will run a double line 
over the bridge, connecting lines being laid along the 
Cregagh-road and East Bridge-street to Cromac-street. The 
bridge and its approaches will be lighted by twelve large 
ornamental lamps, placed above the granite pedestals. 

The engravings Fey we publish, taken with what we have 
said above, éxpldin themselves. They have been selected 
from the contract drawings courteously repr at our disposal 
by Mr. J. C. Bretland. The bridge he has designed will add 
to his reputation, and is in every respect creditable to Belfast, 
The development of the city is in marked contrast With What 
is going on in other portions of Ireland; and s6éms to prove 
that; not the way to prosperity, but fhe will fo bé prosperous 
ig thé thing lacking in thé southérn Irish character. 
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KIRKALDY’S SYSTEM OF HEATING BUILDINGS. 



















KIRKALDY’S SYSTEM OF HEATING 


BUILDINGS. 

WE illustrate by the accompanying engra- 
vings the apparatus made by Messrs. John 
Kirkaldy, London, for a new system of heating 
by means of hot water, and at the same time 
for supplying baths and other requirements. 
All difficulties concerning circulation are 
avoided by the use of a small, constantly 
working steam pump, the water circulated 
being heated by means of a steam heater, 
which utilises the exhaust steam from the 
steam pump. The pump is of simple positive 
action form, and may be used as a mansion 
fire engine. The condenser is also as made 
for condensing the steam from mansion electric 
light engines, and thus preventing the noise of 
exhaust and effecting a considerable economy, 
the latter arrangement being in use in the 
electric light installation at Carlton House- 
terrace, as fitted for Messrs. Rashleigh, Phipps, 
and Dawson. Fig. 9 shows the general 
arrangement, and the details of the condenser 
and steam pump, as employed for the heating 
apparatus at Epsom Coliege, are shown in 
Figs. 1 to 8. Figs. 1 to 4 give various views of 
the steam pump, and Figs. 5 to 8 show the 
condenser and heater and the connecting and 
excentric rods of the pump. Fig. 10 shows the 
jet condenser used with the apparatus. These 
engravings are so fully lettered that they are 
self-descriptive. In Fig. 9, which shows a 
complete set of apparatus, heater and pumps 
but not the pipes; E, water to be 
heated; F, water heated; and G, boiler feed, 
which includes the condensed steam. The 
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average was seventy-four. The loss of life by 
wreck and casualty in vessels belonging to the 
United Kingdom, was 2006 in 1888-89, which, 
although exceeding the fatalities in the two 
preceding years, was twenty-six less than the 
average for the ten years preceding 1886-87. Of 
these 2006 persons lost, as many as 1333, including 
754 mgers, perished in missing vessels. The 
number lost in this way was greatly swollen by the 
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loss of 746 lives in one of the missing vessels, the 
screw steamer Vaiturna, of Glasgow. Of those on 
board this vessel, 703 were Indian passengers. 
The total number of sea casualties which occurred 
in the past year to vessels belonging to British 
Possessions abroad was 793. e total losses 
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were 246, with a tonnage of 49,744, being lower in 
both respects than in any of the preceding 
| twelve years. The serious casualties, not amount- 
ing to total loss, were 290. The loss of life was 227, 
which was largely below the average. The missing 
vessels were ii, a great improvement on previous 
years, Summarising British vessels of all kinds, 
the total number of sea casualties, comprising total 
losses and serious and minor casualties, amounted to 
7716. The total losses at sea were 753, loss of 
life 2233, and the number of missing ships 67, with 
1444 lives. The missing vessels are thus account- 
able for very nearly two-thirds of the lives lost. 
Of these vessels 60 were sailing ships and seven 
were steam ships. In the case of vessels belong- 
ing to British Possessions abroad, all the missing 














apparatus at Epsom has been tested in opera- 
tion by Mr. A. T. Betts, the engineer to the col- 
lege, and by Mr. J. R. Harding, the architect 
and ‘surveyor to the college. The following 
figures are from the results of their test :— 
“Duration of trial, 1 hour 10 minutes. Tem- 
perature of atmosphere, 65 deg. Fah.; weather, 

e; wind, N.W. Temperature of main 
water, 64 deg. Fah. Temperature of outflow 
at baths, 114 deg. Fah. Steam pressure in 
boiler, 101b. Temperature of condensed steam 
passed back as feed to boiler, 90 deg. Fah. 











Soon Swain. Crug. 


Water consumed | 


during trial for supply of steam, 203 1b. Condensed from 1153°9 | 


deg. to 90 deg. = 1063°9deg. 1063-9 units x 203 Ib. = 215,971-7 


units of heat expended. Water heated during trial, 4000 Ib., or | 
4000 lb. raised 50 deg. = 200,000 units of heat imparted to | 


water heated. Tota] quantity of fuel used during trial, the 
fire being left in same state at end as at the beginning, 29 lb. 
Water evaporated per pound of coal, 7lb. Water heated for 
baths per pound of coal, 137-91b. Quality of coal, Staveley 
good. Boiler, old vertical low-pressure boiler belonging to 
college. The heated water traversed 200ft. of unclothed iron 
pipe from heater to outlet at baths.” The heater and con- 
denser may be placed underneath the pump. In this case 
it would be horizontal, and would form the bed-plate for the 
pumps. The system described is one which offers important 
advantages for heating of buildings and baths, and condens- 
ing the steam from the pumps and other engines. 








A YEAR’S WRECKS. 


THE Wreck Abstract of the Board of Trade, issued on Wednes- 
day, shows that the total number of sea casualties which happened 
in the year ending June 30th, 1889, to vessels belonging to the 
United Kingdom, was 6923. The number of total losses at sea was 
507, with a tonnage of 183,964. This is lower, both in vessels and 
tonnage, than the record of any of the preceding twelve years, and 
ess than the average of that period by as many as forty-three 
vessels and 49,007 tons. The number of classed ships lost at sea 
in the course of the year was 182, being twenty-three less than in 
the preceding year, thirty-seven less than in 1886-87, thirteen less 

han in 1885-86, and lower by 103 than the average for the nine 
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years preceding that date. The number of serious casualties not 
amounting to total loss was 2097, and of these 1062 occurred to 
steamships. The number of missing vessels was fifty-three, com- 
pared with fifty, sixty-six, forty-four, and fifty-nine respectively in 
the four preceding years, and an average of 143 in the four years 
preceding 1884-85, 


In the four years preceding 1880-81, the | in the factory for eighteen years, and were experienced hands. 





Feed were sailing craft. The 53 missing vessels belong- 
Fres Delivery ing to the United Kingdom consisted of 46 sailing 

‘oa W. 4, ag vessels and seven steamers, ’ i 
Ou aon | } The number of merchant vessels registered in 

nia , the United Kingdom which were employed during 
i the year 1888, and remained on the register at the 

Feed close of the year, was 13,087. Loss or damage 
Delivery accrued in 1888-89 to 4794 such vessels, the percent- 


age of the latter to the former being 36°63; that is 
to say, fully one-third of the British shipping met 
with some kind of disaster. The total losses were 
2°74 per cent., the serious casualties 12°02 per cent., 
and the minor casualties 21°88 percent. Reckoning 
the number of seamen employed, and taking the 
number of deaths from all causes, including those 
from diseases, the deaths become one in ninety-eight 
of the total. Deaths by all accidents are one in 129, 
and the deaths by wrecks and casualties one in 200. 
The number of registered merchant vessels in the 
five years ending with 1888-89 declined from 14,595 
to 13,087, but the tonnage showed an increase. The 
decline was limited to sailing vessels, the steamships 
showing an increase both in numbers and tonnage. But the increase 





| of the latter in numbers was not great, being a rise from 4707 to 4820. 


The total number of seamen employed declined in the five years from 


| 189,172t0176,405. The elaborate charts which accompany the Board 


| between Flamborough Head and the North Foreland. 





of Trade report give a vivid idea of the localisation of the casualties 
on our coasts and elsewhere. The North Sea is seen to be crowded 
with the signs of disaster to the shipping of our own and other 
nations. Including both British and foreign vessels, there was a 


| total of 4272 casualties on or near the coasts of the United Kingdom 


in the course of the year. Of these, as many as 1181 occurred 
Looking 
across the Atlantic, the marks of total loss accumulate between 
Cape Hatteras and Newfoundland. 








THE ExPLosion aT WALTHAM ABBEY.—On Friday, August 22nd 
at 6.35 a.m., a fatal explosion occurred, as reported in the daily 

pers, at Waltham Abbey Government Powder Mills in the 
Goikine-down house, where, it is stated, work had commenced for 
ten minutes on the rifle fine-grain powder, known as R.F Gg, The 
entire building was wrecked, as well as surrounding ones suffering 
severely, many windows being broken in the town and country 
around to a distance of over a mile, Two men working in the 
house itself, William Napthan and William Maynard, were killed, 
the latter being blown in pieces, and the body of the former 
carried over a line of trees into the marshes beyond. Another 
man, Albert Wilson, who was changing his clothes in a shifting- 
house, before entering the building, was injured, and had a narrow 
escape for his life. e cause of the explosion is not yet known. 
The operation is one of those attended with most liability to 
danger in the manufacture of powder, but no accident has occurr’ : 
it is said at Waltham Abbey since 1870, and the men had worke 
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“ERS IN THE EAST INDIA COMPANY'S 
ENGINE NAVY. 


Tux navy of the East India Company was in many 
respects on the same footing as the Royal Navy. The 
following circular issued thirty-nine years ago is interest- 
ing and instructive. It will be seen that, taking all 
things into consideration, men who ranked with boat- 
gwains, gunners, and carpenters were as well off in the 
matter of pay, pensions, and allowances as the modern 
engineer officer, highly educated, and with a very much 

responsibi lity :— 
greater resp Yast India House, 26th March, 1851. 
REGULATIONS AS TO THE APPOINTMENT, ALLOWANCES, &C., OF 

ENGINEERS IN THE East INDIA CoMPANY’S NAVAL SERVICE, 

(1) A ppointment of engineers.—All engineers are to be emg 
by warrant, in the same manner and under the same regulations as 
the warrant officers- of the Indian Navy, Engineers are to be 
distributed into three classes, with the denomination of—first-class 
engineers, second-class engineers, third-class engineers, The 
classes are to rank relatively in that order, and the engineers to 
rank with each other according to seniority on the official list of 
their class. They are to have rank on board ship relatively with 
poatswains, gunners, and carpenters. No person will be deemed 
eligible for an appointment as engineer in the East India Com- 
pany’s naval service, or for promotion to the higher classes, until 
he shall have passed an examination before a competent engineer, 
or some other officer to be appointed for that purpose; or until he 
shall have produced a certificate to the same effect from a respect- 
able and competent engineer as to his qualification for each class, 
as hereafter stated, viz. :— ; ; ; 

(2) Qualification for first-class engineer.—No person will be con- 
sidered qualified to hold the warrant of a first-class engineer who is 
not able to keep accounts, and to make notes in the log of every 
particular of the working of the engines and boilers. e must be 
thoroughly acquainted with the principles upon which the machine 
works in all its parts, and capable of setting right any defects which 
may arise in the engines or boilers, and also to adjust the length of 
the various rods and motions, slide valves, and excentrics, He 
must have been at sea as an engineer, and be capable of working, 
starting, and stopping the engines, &c.; and able to make rough 
sketches, correct 1n ——— of any part of the machinery. He 
must be able and willing to exert himself practically as a workman 
upon occasion, either in driving, packing, or repairing the engines. 
He must be willing to instruct in his art such lads, European and 
native, as the Court or the Indian Governments may place under 
him as apprentices. ‘ 2 

(3) Qualification for second-class engineer.—He must be equal in 
education to the first engineer, and but little inferior in mechanical 
acquirements, with the exception of the nicer points of the adjust- 
ment of slides, &c., and his improvement in all such points of 
knowledge will be the road to his promotion to the post of first- 
class engineer, as vacancies occur. 

(4) Qualification for third-class engineer.—He must not be inferior 
in education to second or first engineers, and will be selected either 
from the senior class of apprentices, or appointed direct into the 
service from a factory. He must be accustomed to engine work, 
and acquainted with the principles of the engine, with the names 
of its parts, their several uses and effects in producing motion ; 
and if found qualified, he will be eligible for promotion to the 
higher grades, as vacancies occur. 

(5) Employment of enyineers on shore.—An engineer of either 
class may be required to perform duty on shore, or to make repairs 
of machinery in the Mint, or in any factory, or on board other 
steam vessels than that to which he is attached. 

(6) Outfit and passage money.—Engineers of all the three classes 
will be provided with a passage to India, at the expense of the 
East India Company, at the commencement of their engagement ; 
and on their quitting India, at the termination of their service, 
they will have a free passage home, provided their conduct has 
been satisfactory to the Government, of which a certificate must 
be produced ; excepting in the case of any engineer who may give 
up his employment before he shall have completed a period of five 
years’ service, or who may have been dismissed the service. The 
following allowances will be made for an outfit, viz.:—First-class 
engineers, £50; second-class, £35; third-class, £20, 

(7) Seale of pay and allowances of engineers :— 

For the first From the From the 
three years fourth tothe end of 
after arrival seventh year, the seventh 


inIndia. __ inclusive. year. 
First-class engineer .. .. .. £200 . £250 . £3 
Second ditto — 150 175 200 
Third ditto 100 125 150 


With an additional allowance of 4s. a day to a first-class engineer, 
3s. a day to a second-class engineer, and 2s, 6d. a day to a third- 
class engineer for such period as the steam is up, or the engines 
working, or while employed in repairing machinery in any factory, 
mint, or workshop ashore, or on board any other steamer than that 
to which he is attached, or while employed in fitting the engines 
to any steam vessel. The first engineer to be allowed 1s, a day for 
each apprentice placed under his tuition during the period such 
lads are taught by him, on production of a certificate from the 
commanding officer of the steam vessel. Engineers in the company’s 
naval service are supplied with rations, and are provided with 
quarters on board ship or ashore, at the expense of Government. 
lalf the pay of their class will be allowed to engineers, from the 
time of their signing their covenants until the date of their arrival 
in India, on its being certified by the proper officer at the India 
House that they have piven Te | there with all due dispatch ; but 
their period of service, whether with reference to full pay under 
the operation of the scale, or to furlough, or to pension, will be 
reckoned from the date of their oneal arrival in India, When 
promoted to a higher class, an engineer will have the benefit of 
service in the lower class or classes at the rate of three years’ 
Service in the lower for two years in the higher—three years’ 
Service in either of the lower classes being reckoned as two years 
in the first-class—and will become entitled to the pay and other 
benefits of that higher class accordingly. All payments made in 
the East Indies are to be at the exchange of 2s, the Company's 
mia ; that is, for each pound sterling, ten rupees. 

8) Allotment or family money.—Engineers of either class may 
allot any portion, not exceeding half their pay, for the benefit of 
their families in England. 

(9) Furlough.—An engineer of either class, after five years’ 
actual service in India as an engineer, may be allowed a furlough, 
or leave of absence, not exceeding two years in the whole, on 
account of his private affairs; receiving, during such leave of 
absence, an allowance equal to one-third of his net pay, according 
to the operation of the scale. An engineer who is compelled to 
come to England upon medical certificate, although he may not 
have served five years, will be granted an allowance of one-third of 
his net pay as above stated, during such certified sickness, pro- 
vided that his sickness do not occasion a longer absence from India 

two years in the whole ; but the medical certificate must be 
renewed every three months during such absence. The pay of an 
engineer during furlough or medical certificate will be calculated 
as hiner according to the scale, but without allowances, 

10) Pensions.—The following pensions will be granted to such 
engineers as shall have condneted thementves to the satisfaction of 
the Government abroad, and shall produce to the Court a certifi- 
cate to that effect, viz. :—After ten years’ actual service in India— 
A first-class engineer, 2s, 6d. a day; second-class engineer, 2s.; 
third-class engineer, 1s. 6d. After fifteen years’ actual service 
in India—A first-class engineer, 3s, 6d. a day ; second-class engineer, 
3s, 3 third-class engineer, 2s. 6d. a day. After twenty years’ actual 
Service in India—A first-class engineer, 5s, a day; second-class en- 
sineer, 4s, ; third-class engineer, 3s. 


COMPARATIVE TESTS OF AN ELECTRIC MOTOR 
AND A STEAM LOCOMOTIVE ON THE MAN.- 
HATTAN ELEVATED RAILWAY, NEW YORK.} 


In February, 1889, the writer was detailed from the chief 
engineer's department by the general manager—Colonel F. K. 
Hain—to conduct tests to determine the efficiency of an experi- 
mental direct electric system of motive power, as compared with 
the present steam locomotive a. The section of rcad 
chosen for the experiment was 1°76 miles long, from Twelfth-street 
to Fifty-first-street, on the Ninth-avenue line. The trial trains 
were made oP of empty cars of the new standard type, which 
weigh 29,500lb. each, empty. At first two were pulled, then 
three, and finally four. These four empty cars weighed a trifle 
less than the four-car trains, loaded, which are run on this line in 


— service, 

he generating machinery was located at the south end of the 
section, in a side street, and 400ft. west of the railway structure. 
The boilers were of the ordinary horizontal tubular pattern, set in 
brickwork on the return system, rated at 100-horse power each, 
and furnished steam at a pressure of 801b. to 901b. per square 
inch. Two boilers were used in the lighter runs, and three 
subsequently. The engine was a horizontal Wright’s automatic 
cut-off, with a single cylinder, 22in. bore by 42in. stroke, and 
worked non-condensing. The engine made from 90 to 100 
revolutions per minute, depending on the resistance, giving a 
sane speed of 630ft. to 700ft. per minute. The greatest indicated 

orse-power found during the trials was 400. 

There were four generating dynamos, nominally 50-horse power 
each. There was a 4-horse power dynamo in addition, which sup- 
plied current for the engine-room incandescent lights. The current 
was conveyed from the dynamos to the railway structure con- 
ductors by two insulated copper cables strung on poles; at the 
structure the cables were divided to connect with the three posi- 
tive conductors on the east, centre, and west tracks. The negative 
conductors were made up of the east line rails of each track ; they 
were connected by ordinary angle splice bars and bolts, and also 
were connected electrically by copper wires at each joint, rivetted 
in the flanges. The circuit was closed through the motor on the 
track by a device which had copper-leaved brushes which slid over 
the positive conductors, and the current after passing through the 
motor dynamo and its connections, was returned through the 
driving wheels into the rails, passing thence back to the generating 
dynamos. The four driving wheels of the motor were 48in. 
diameter, 6ft. between centres, and coupled to obtain the maxi- 
mum tractive force ; on the rear axle were two carefully cut steel 
gears, driven by two steel pinions keyed on the shaft of the motor; 
the brushes were movable and could be reversed to change the 
direction of rotation, but not when under headway. The exact 
weight of this motor was unknown ; it was known to be 10 tons, and 
probably weighed more. The motor dynamo was said to possess 
120-horse power. 

The heaviest test attempted was made on the 15th of April, 1889, 
at10 p.m. The train consisted of four empty cars, weighing 
29,5001b. each. This train weighed somewhat less than a fairly 
loaded four car train, such as is run on this line during the busy 
hours of the day, and the test was an attempt to imitate the run 
of such a train, stopping at all stations on the way. 

In all cases 4-horse power has been deducted from the cards for 
the engine-room lights. The automatic cut-off of the engine was 
quite sensitive, and there was considerable fluctuation in the power 
called forth; for this reason the writer took the indicator cards as 
rapidly as possible, to secure the greatest number of readings, and 
averaged a card every sixteen seconds throughout the run. An 
assistant recorded the revolutions at the instant of tracing the 
diagram, with a tested tachometer; another assistant timed each 


train at the various points along the run, the card may be placed 
very accurately at the point where the train was at the same time. 

The average power generated was 176‘8-horse power, while the 
amount recovered on the track was 26°7, making the average 
efficiency 15°1 per cent. and the average loss 84‘9 per cent. The 
average net speed, all stoppages deducted, was 9°4 miles per hour, 


section is 15 miles per hour. The power expended by the prime 
mover never went back to zero, even when the train and motor 
were standing at a station, at ‘which time there was a constant 
average expenditure of 43-horse power. This shows nearly 24 per 
cent. of the total average expenditure. : 

The greatest power of the engine was exerted when the train 
was being started. The net horse-power actually exerted upon the 
train is least when the train is being started. The dynamometer 
showed a low initia] pull, with a characteristic falling back, and the 
speed line invariably showed a hollow curve of acceleration in place 
of the full curve which would indicate a rapid acceleration of speed, 
and a correspondingly great exertion of power against the resist- 
ance of the train. From a corsideration of these facts, we may 
inquire, where was the great loss in starting, notably at Thirtieth- 
street station, where the driving engine indicated 395-horse power, 
while at the same time, but 7°6-horse power was being exerted to 
pull the train, showing less than 2 per cent. of the power of the 
engine transmitted to the train at that instant. The chief losses 
are due to several facts in the operation of electric motors. 

The action of an electric motor bears some resemblance to that 
of a steam locomotive. In the latter, in starting, the distribution 
of the steam is the most wasteful, and the average pressure on the 
pistons is the greatest; when ‘“‘notched up” so as to expand the 
steam more ically, the y is very much improved, and 
the average pressure falls comparatively low. So in an electric 
locomotive, the electrical pressure is greatest when starting, and 
the current used is py owing to the absence of counter 
electro-motive force; but as the speed increases and the resistance 
is cut out and the counter current increases, the electrical pressure 
becomes less and also the current used. 

High speed of armature is an important requisite, and as yet 
no means have been found practical to apply the motor armature 
to the driving axle direct. Direct action and elimination of gear- 
ing and intermediate contrivances is the best for all engines, 
whether stationary, locomotive, or marine, and the electric motor 
was undoubtedly at a disadvantage in being compelled to use gear- 
ing to reduce the speed. A great many trials were made under 
ae ror conditions, and one interesting fact among others developed 
is that the economy with light trains at higher speeds becomes 
poorer, apparently contrary to the general principle that the 

of stationary electric motors increases with the speed and 
the reduction of the load, and many believed that a better show- 
ing would be made with such tests. It is true that tests made 
with light trains of two or three —y cars run at a high 
speed, but making no stops, showed much better results, but such 
conditions are not at all practical in operating elevated or other 
railways. It is true that a lightly loaded stationary motor, running 
at a nearly constant high rate of speed, will show maximum 
economy, but in the case before us, where the motor was changing 
its speed continually and stopping and starting, the rule will not 








apply. 

"Wee considered advisable, in order to secure an accurate com- 
parison with a steam locomotive, to detail one to pull the same 
train of cars over the same track, using hand brakes and reducing 
the running time to that of the electric motor. A number of tests 
were made on two occasions, some at slow speed, some at schedule 
time, and one run was made to ascertain the best performance of 
the engine, which incidentally propelled the train at an average 
net et of 16% miles an hour, making all the stops. The locomo- 
tive, No. 67, was by no means the best on the line, and was not in 
the best condition, as it had a few days before been equipped with 
new brasses all around and newly-planed valve faces, all of which 





1 Abstract of a paper read by Mr. Lincoln Moss before the American 





Society of Civil Engineers at its annual convention, held in Cresson, Pa., 
June 26th, 1890. 


card accurately, so that, knowing the time of the arrival of the. 


the average service net speed in the regular operation of this- 





require plenty of time and cil to bring their surfaces to a good fit 
oan lish, The cylinders were llin. bore by l4in. stroke. The 
four } ren were 36jin. diameter. The concentrated working weight 
on drivers was 23,9001b. The total working weight was 37,900 Ib 

The maximum boiler pressure was 140 1b. per square inch. The 
average indicated horse-power was 25°92; the average net horse- 
power was 21°95, making the efficiency of the prime mover °85. 

In order to arrive at a conclusion respecting the relative economy 
of the two systems of motive power, the writer assumes the most 
tangible measure to be the cost of producing one net horse-power 
at the draw-bar. Under actual working conditions, the loco- 
motives develope on the average 1 indicated horse-power per hour 
with 61b. of good broken anthracite coal, which cost about 
4°20 dols. per long ton on board the engines of this line. In a 
short time this expense will be largely reduced by the new coaling 
plant at the Harlem river, This coal is very good, average 1 lb. 
per ey. and generates 7 lb. of steam per pound of coal, in the 
average locomotive boiler. 

The machinery used in the electric plant was of an economical 
type, but could have been better still by investing more money in 
the plant. Assuming that the engine was compounded and used 
high-pressure steam, and assuming that the plant could have been 
located on the water front, so as to obtain condensing water, and 
assuming that an inferior coal was burned, a high average figure 
would be the development of 1 indicated horse-power per hour 
with 31b. of coal. Assuming that the inferior small coal would 
cost, after unloading, trimming, storing, re-handling, and deliver- 
ing at furnaces, 3°30 dols. per long ton, and assuming an hourly 
consumption of steam of 201b. per horse-power, with an efficiency 
of ‘15 from the prime mover, the cost of 1 net horse-power by 
electricity would be 31 cents. In the case of the locomotive, the 
total cost per net horse-power hour was 1‘3 cents. This is entirely 
exclusive of extra force at generating stations and additional 
repairs, and there could be no reduction in the working force on 
board the motors, whether steam or electric. 

The foregoing estimate can only hold good with reference to the 
electric motor at a speed of 9°4 miles per hour, for beyond that 
the ratio of indicated to net horse-power rapidly increases. 
Carrying out the curve of apparent increase of indicated horse- 
power per ton of train from twelve to fifteen miles per hour, it 
seems very fair to assume an expenditure of 9-indicated horse 
power per ton of train at that speed, which would bring the ratio 
of cost up to 1 to 4°7. 

The question may be asked, what would have been the efficiency 
if, instead of one train being run on the trial section, a number of 
trains had been run? The line resistance and other demands for 
power when no train was being moved would probably have 
remained the same, namely, 43-horse power; this constant loss 
would have been divided among at most four trains on this section, 
which would reduce the average horse-power per train, at the 
low speed of 9°4 miles per hour, to 162*5-horse power, while 
the net horse-power required would remain 26°7, giving an 
efficiency of 16°4 per cent., but on the other hand, the evidence 
goes to show that if the speed was brought up to the regular 
average of fifteen net miles per hour, the efficiency would have 
emake to about 8 or 9 per cent., and this would again be reduced 
by lowering the potential of the current to a safe limit. 

A conservative estimate, based on these facts, would be that the 
cost of direct electric propulsion would be four times that of steam 
locomotion. 








EFFICIENCY OF GAS ENGINES.! 
(Concluded from page 77.) 

Society of Arts’ trials—The engine tested was of 8-horse power 
nominal, with a cylinder 9°02in. diameter, and 14in. stroke, with a 
piston-rod 1°75in. diameter at one end. The tests I purpose refer- 
ring to are those at full and at half power. In the former, or full 
power test, with the engine running at a mean speed of 198-1 
revolutions per minute, the engine indicated 15°47-horse power, 
and developed 12°5l-horse, power at the brake. The total gas 
consumption during the trial was 357°3 cubic feet per hour, includ- 
ing 7°1 cubic feet for the igniting flame: this gives a mean con- 
sumption per hour of 22°64 cubic feet per indicated horse-power, 
and 28 cubic feet per brake horse-power, neglecting the gas 

uired for ignition, or 23°10 cubic feet per indicated horse-power, 
ana 28°56 cubic feet per brake horse-power, including the ignition 
gas. The calorific power of the gas used was, at standard 
temperature and pressure, 624 B.T. units—correcting this for the 
temperature and pressure of the gas passing the meter—67 deg. 
Fah., and 14°91 Ib. per square inch—the actual heat supplied to 
the engine was 13,380 ‘Samal units per indicated horse-power 

r hour, which is made up as follows:—Converted into work, 
{9-2 r cent.; abstracted by cooling water, 35°2 per cent.; rejected 
in exhaust, &c.; 45°6 per cent. The expansion curve in this case 
was slightly above the adiabatic, the value of & being 1:350. The 
efficiencies of this engine are as follows :—Absolute efficiency, E = 
‘192; theoretical efficiency, E; = ‘38 ; mechanical efficiency, Em = 
“809. In the second trial at half power, the engine me ne at 
a mean speed of 201°8 revolutions per minute, 10-23 indicated 
horse-power, and gave out 6°30-horse power at the brake. The 
total gas consumption was 234°5 cubic feet per hour, including 
5'8ft. for the igniting flame: this gives a mean consumption of 
22°35 cubic feet per indicated horse-power and 36°30 cubic feet per 
brake horse power, neglecting the gas required for the igniting 
flame, or 22°92 cubic feet per indicated horse-power, and 37°20 
cubic feet per brake horse-power, including the ignition gas. The 
heat supplied to the engine was at the rate of 13,208 thermal units 
per indicated horse-power per hour, distributed as follows :—Con- 
verted into work, 19°4 go cent.; abstracted by cooling water, 
32°5 per cent.; rejected in exhaust, &c., 48°1 per cent. The 
efficiencies work out as follows :—Absolute efficiency, E = -194; 
theoretical efficiency, E; = °38 ; mechanical efficiency, En = *616. 

Simplex ine.—At the Paris meeting of the Institution of 
Mechanical Engineers in July, 1889, a paper, descriptive of the 
‘*Simplex ” gas engine, was all | M. Delamare-Deboutteville, 
who records certain tests conduc by Dr. Witz with a Simplex 
engine, having a cylinder 7jin. diameter, with a stroke of 15jin., 
working at a normal speed of 160 revolutions per minute. At the 
first trial, in November, 1885, the engine developed 6°70-horse 
power at the brake, with a mean consumption of 22-09 cubic feet 
of gas per brake horse-power per hour, or allowing for the tem- 
perature and pressure of the gas passing the meter, 21°55 cubic 
feet per brake horse-power per hour at standard temperature and 
pressure. As the heating value of the gas used was 607 B.T. units, 
this gives an expenditure of 13,080 thermal units per brake horse- 

wer hour, distributed as follows :—Converted into work, at 

rake, 19°4 per cent.; abstracted .by cooling water, 30°5 per cent.; 
rejected in exhaust and absorbed in overcoming friction of engine, 
50°1 per cent. In the second trial the engine developed 8°67-horse 
power at the brake, with a mean consumption of 20°66 cubic feet 
per horse-power per hour, or allowing for temperature and pressure 
of gas at the meter, 20°12 cubic feet per brake horse-power per 
hour. This gives an expenditure of 12,212 thermal units per brake 
horse-power per hour, made up as follows:—Converted into work, 
at brake, 20°9 per cent.; abstracted by cooling water, 41°4 per 
cent.; rejected in exhaust and absorbed in overcoming friction of 
engine, 37°7 per cent. The theoretical efficiency of Ey of this 
engine works out to about 40. 

Forward engine—This engine, which is made by Messrs. Barker 
and Co., of Birmingham, and is of the three-cycle type, having 
one impulse every three revolutions, was tested in June, 1888, by 
Professor R. H. Smith. In the engine tested, the cylinder was 
7'326in. in diameter, with a stroke of 15-10in. At a mean speed 
of 176°86 revolutions per minute, the engine indicated 5°54-horse 
power and developed 4°807-horse power at the brake—the total gas 
consumption being 115-2 cubic feet per hour, or at the rate of 20°79 


1 Paper read before the Liverpool Engineering Society. 
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engines representing the three types of the system of classification 


opted. 

- APPENDIX, 

sed in the paper.—Specific heat of air at constant volume 
N69 Bn. units ; tpscifio heat of air at constant pressure = “238 
B. T, units; weight of one cubic foot of air at standard tempera- 
ture and pressure = °075 1b. One B.T. unit has been taken equal 
to 772 foot-pounds. In determining the thermal value of the 
various gases, it has been assumed that, a completely in 
oxygen, the calorific values are as follows: — Hydrogen, = 
72.200 BT. units; marsh gas, C Hy = 21,510 B.T. units; olefiant 
rases, Co, Hy &c, = 20,100 B.T. units; carbonic oxide, C O = 
4350 B.T. units. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Midlands are participating to a considerable extent in the 
Bn trade ‘cappeteneiind which, happily, has just lately been 
characteristic of most of the metal centres of the kingdom. Almost 
every week affords some fresh evidence that a recovery has at last 
set in from the depression which marked the earlier part of the 
year. It is true that this convalescence is not ing at a 
rapid pace, but this is a satisfactory feature, since it affords reason 
for the assumption that when the lost ground has once been won 
back it will be steadily retained. Greatly is it to be hoped that 
this will be the case, and that a healthy trade will set in before 
autumn, and without being imperilled by a too rapid upward rush 
of prices and the prevalence of rash speculation which spoilt the 
autumn of last year. — ah 

On Change in Birmingham, on Thursday, there were indications 
that consumers alike of Pig and finished iron are relinquishing their 
laisse: faire policy, and that they are desirous, not of satisfying 
current requirements merely, but of making contracts ahead, in 
the belief that the remainder of the year will see prices consider- 
ably higher than they are at present. Sellers are more indepen- 
dent than they have n recently, and are not so much disposed 
to commit themselves forward as the recent depressed condition of 
trade might lead one to expect. For Birmingham business quota- 
tions remain about as given in last report. Marked bars are in 

request at £8 10s.; common sorts are moving freely at 
£6 12s. 6d. upwards, Sheets are more inquired after by the 

lvanisers, at from £7 to £7 58. for singles, £7 to £7 15s. for 
oubles, and £8 to £8 5s. for trebles. Galvanised sheets are in 
improved request from abroad, and the consequence is that several 
of the galvanised ironmakers in and around Birmingham who 
have been extremely slack, for a long time past, are now once more 
ffording a fair it of employment to Le De ag ogee ap state 

of things which is the occasion of much satisfaction in this district. 
Hoops remaiz: £7 10s., and the same figure is asked for thin strip. 
Tube strip for engineering purposes is about £7 5s., and strip 
is £7 2s. ba. The best brands of pig iron, in which only little has 
been done of late, are once more inning to move; and sales are 
recorded of cold blast all-mine at £5, hot blast all-mine at 70s. and 
75s. Medium descriptions are also in better demand. Stafford- 
shire part-mines are realising from 45s. to 47s, 6d., whilst the 
agents of Midland brands are doing better at about 47s. 6d. to 50s. 
for Derbyshire and ye pe sore roy as 

The prospectus is daily ex of the new company, which, as 
I last fe stated, is ‘iadarstood to be in course of formation, to 
purchase the Round Oak Works of the Earl of Dudley. Most of 
the capital is said to have been already promised from London, 
but local men will also be concerned in the undertaking, one of the 
directors being, it is stated, Mr. George Hatton, of Bilston, whilst 
the managing director will probably be Mr. R. Smith-Casson, who 
has been manager of the Round Oak Works for a number of years 
for his lordship. 

The vacancy in the es of the Adderly Park Works, 
caused by the retirement of Mr. T. R. Bayliss twelve months ago, 
has been filled up by the appointment of Mr. Wm. Henry Green- 
wood, M. Inst. C.E. In consequence of the resignation of Mr. 
Joseph Wilson as director, the board have inted Mr. Edward 
Martin Goodman to fill the vacancy, and Mr. Herbert Chamberlain 
has been appointed vice-chairman. The retiring directors are 
Messrs, John Abraham, Charles Playfair, and Thomas Ferdinand 
Walker. They are eligible, and offer themselves for re-election. 

How considerably gas engineers have been handicapped of late 
by the recent rises in coal was very well shown at the half-yearly 
meeting, held during the week, of the Wolverhampton Gas Com- 
pany. It was stated that compared with two years ago the 
difference in the price of coal to the company amounted to over 
£6000 and the wages to £3000, whilst the receipts in the products 
had only gone up £3000, showing a difference of £6000. If the 
present prices for coal and the rate of wages continue, on October 
mn the directors intend to advance the price of gas 2d. per 

t. 











NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—Although during the past week there has again 
been an upward movement in the iron market, the general opinion 
remains unchanged that it is due to other causes than any actually 
improved condition of trade. There is, however, this fact that 
should not be lost sight of, that prices, notwithstanding the very 
considerable advance, are still not at all what may be termed hig’ 
considering the cost of production; whilst the labour question con- 
tinues a very disquieting feature in the outlook for the future. 
The present conditions with to the cost of raw material, 
fuel, and labour are, consequently, not such as to encourage any 
early expectation of cheaper production, and, apart altogether 
from any speculative operations which may have brought about the 
recent rise in prices, it is not at all improbable that the advance 
—> more fully maintained than in many quarters is anticipated. 
e Manchester Iron Exchange on Tesstay was fairly well 
attended, and there was in a strong tone all through the 
market, so far as both pig iron and raw and finished steel were 
concerned, with a further upward movement in prices. The 
business — put through was, however, in most cases reported 
to be only very limited, especially in pig iron, the advanced rates 
now being Seen having evidently checked further buying of any 
weight. The conviction seems to be very general that the advance 
in pig iron has been mainly of a speculative character, and con- 
Sumers, except where they are compelled to cover immediate 
wants, hold back from buying at present rates, their contention 
being that there is no improvement in trade to justify the upward 
Movement in raw material. Certainly, so far as finished iron is 
concerned, there is en to warrant the advance which has 
taken place in pig iron; and any increased price, and this is only 
small, which manufacturers are able to secure, is not so much the 
result of actually enlarged business as because of the increased 
cost of the raw material. Lancashire makers of pig iron have not 
advanced their quotations _— those ruling last week, but they 
are very firm at 50s. to 5is., less 2), for forge and foundry 
— delivered equal to Manchester. On the basis of these 
gures they are placed in a favourable  aege as regards district 
brands, and, as a consequence, have receiving moderately 
large inquiries, which, however, they have only been disposed to 
entertain to a limited extent. Some of the district brands are 
becoming rather scarce, one or two of the Lincolnshire makers 
having withdrawn quotati altogether for the present; and 
where there are sellers it is only at an advance upon last week’s 
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cheaper brands being quoted at 50s, to 51s. for forge and foundry, 
and the best foundry brands at 54s., less 24, delivered here. Out- 
side brands offering in this market have also stiffened up in price, 
good foundry Middlesbrough ae quoted at 55s. 4d. to 55s. 10d., 
and Eglinton at 58s, to 58s, 6d. net cash, delivered equal to 
Manchester. 

In the steel trade prices continue to harden up steadily, both for 
raw and manufactured material foundry hematites now 
averaging about 67s., less 24, delivered equal to Manchester ; 
whilst for steel boiler plates the leading makers are not quoting 
under £8 5s, for delivery to consumers in the neighbourhood of 
es and are indifferent about booking orders at this 

re. 

Manufactured iron, as already intimated, shows no very material 
improvement. Rather more business, it is true, is coming to hand, 
but forges, as a rule, are only being kept going from hand-to- 
mouth, and no advance upon late prices is obtainable at all propor- 
tionaté to the increased cost of raw material. The utmost extent 
would seem to be about 2s, 6d. per ton upon late minimum rates, 
good ordinary ey of bars being now firm at £67s. 6d. to 
£6 10s.; hoops, £6 12s. 6d. to £6 15s.; and sheets at £7 17s. 6d. to 
£8 per ton delivered in the Manchester district. 

e metal market continues firm, and with the continued 
upward movement in raw material, an advance upon list rates for 
manufactured goods is looked forward to at an early date, Con- 
sumers are buying more freely than of late, and for delivery in the 
Manchester district current rates are very firm as under :—Solid 
drawn brass tubes, 84d.; solid drawn copper tubes, 9#d.; brazed 
copper gas and steam tubes, 94d. ; re brass ditto, .; brass 
wire to 20 w.g., 7}d.; copper wire to 20 w.g., 9d.; rolled brass, 2in. 
to 12in. wide to 30 w.g., 7d.; ditto above 12in. to 18in. wide to 28 
w.g., 7$d.; sheet brass, 24 by 48, 8 lb. and upwards, 8d. per Ib. 

e engineering industries throughout this district continue, as 
reported of late, well employed upon work in hand, but a slackening 
off as regards new ers seems to be very general. The ship- 
building industry especially shows a most decided decline of 
activity—at any rate, so far as the Mersey is concerned. With the 
exception that Messrs. Laird and Co., of Birkenhead, have important 
Government contracts in hand, which will keep them very busy 
for some time to come, the shipbuilding yards are rapidly com- 
pleting the vessels they have on the stocks, with practically little 
or nothing new coming forward. Where any new work is offered, 
it is only at a price so low that Ts are altogether unable 
to entertain it, and the workmen show no disposition whatever to 
meet their employers in such a way as to enable them to secure work 
to keep their yards going. In the case of one firm, where they arenow 
on the point of completing the last vessel on the stocks, I understand 
an offer was put before the men that they would build a large iron 
vessel on speculation, provided the workmen would concede some- 
thing upon the present rate of —— to place the builders in the 
position of being able to find a purchaser for the vessel when it was 
completed ; but the men declined to entertain the proposal, on the 
ground that they would not be allowed to work at any reduction 
upon the present full rate of wages. As a further illustration of 
the uncompromising attitude taken up by the men, I may mention 
that, Parteners, | the — declining activity, notifications 
have been sent out by the Boilermakers’ and Iron Shipbuilders’ 
Society to the effect that in future apprentices will not be allowed 
to work on repair jobs, which is simply another step in the direction 
of increasing the cost of labour. 

The monthly report of the Steam Engine Makers’ Society shows 
no material change as regards yg upon those that have 
been issued for some time past. here there has been any 
increase in the ber of ployed it has been chiefly on 
account of disputes rather than because of any lessened demand 
for men, and the number of out-of-work members on the books of 
the Society is still very little over 4 per cent. of the total member- 
ship. The reports as to the state of trade received by the Society 
from the various industrial centres are also still of a satisfactory 
character, 

The Trades’ Union Congress, which will hold its sittings next 
week in Liverpool, is being looked forward to with no little anxiety 
by the representatives of the leading and established trade societies 
of the country. The recently formed organisations, such as the 
Dockers’ and Gas Stokers’ Unions, appear to be making special 
efforts to have a large representation at the Congress, which will 
be attended by something like 350 delegates, and a rather lively 
time is looked forward to, as some of what may be termed the pro- 
gressive trade representatives appear determined to push their 
extreme views to the utmost. 

On a previous occasion I have noticed briefly a special method 
which has been introduced by Messrs. Kilner and Matthews, of 
Manchester, for obtaining increased supplies of water from under- 
ground sources; and, as the matter is of special importance in a 
large manufacturing centre like this, it will be interesting to refer 
to a much og undertaking of this character than any the firm 
have an, carried out which has just been completed in the 
neighbourhood of Manchester. In this case a very largely increased 
— y of water than had been hitherto obtainable has been secured 
at the calico printing works of Messrs. T. Boyd and Co., Levens- 
hulme. At these works there existed a well some 50ft. deep, and 
at the bottom of the well a bore-hole 18in. in diameter was con- 
tinued toa further depth of 380ft. In this well three kinds of 
= had been employed, and the best results obtained were from 

2,060 gallons to 15,000 gallons of water perhour. This quantity, 
however, becoming inadequate, Messrs. Boyd and Co. consulted 
Messrs. Kilner and Matthews, and after a careful examination 
of the well and bore-hole, it was decided to apply their new system 
of pumpi With this end in view, they filled up some 20ft. of 
the well with concrete, and then put down one of their new pumps 
—Z designed for this work, and arranged to lift from 30,000 to 

,000 gallons per hour to a height of about 60ft. above the bottom 
of the well. is pump was started last month, and has since been 
working day and night with very satisfactory results. When run- 
ning at a speed of twenty-four revolutions per minute, the ascer- 
tained quantity of water delivered was about 34,000 gallons per 
hour, or equal to about 2} tons per minute. The pump which has 
been put in to raise this quantity of water has a 15}in. bucket, 
with a eng. a working 3ft. stroke, and capable of running up to 
28 strokes per minute. The pump is placed 120ft. down the bore- 
hole, and one feature is that by the peculiar construction of the 
valves, and which is altogether different to any existing arrange- 
ment, it can be run at double the speed of an ordinary pump. 

In the coal trade there is a continued steady demand for all 
descriptions of round coal both for house fire consumption and iron 
making, steam, and general manufacturing purposes, with a 
hardening tendency in prices, Although the leading Manchester 
firms are making no further upward movement at present in the 
West Lancashire districts, there is a tendency to level up to a 
more or less general advance of about 6d. on common coals and Is. 
per ton on house fire descriptions. Engine classes of fuel continue 
plentiful, especially the inferior descriptions, and upon these prices 
are barely maintained, with no prospect of any upward movement 
at present. At the pit mouth quotations for best coal now average 
lls. 6d. to 12s.; seconds, 10s. 6d. to 11s.; common coals, 9s. to 
9s. 6d.; burgy, 7s. 6d. to 8s.; and slack, from 5s. 6d. for common 
up to 6s. 6d. and 7s. for the better qualities, 

For shipment there is a continued active demand, with ordinary 
descriptions of steam coal readily fetching 10s. to 10s. 6d. per ton 
delivered at the ports on the Mersey. 

Barrow.—The hematite pig iron trade maintains the improve- 
ment which set in a few days ago, and there is still a very satis- 
factory outlook. Business has increased since the advance in 
prices, and there is a greater demand for hematite at 58s. for 
mixed numbers of Bessemer iron, net, f.o.b., than there was when 
prices were 6s. per ton less. Large autumn requirements are 
attributed as one of the causes of the improvement, but there can 
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they have been, both in the hands of makers and in the hands of 
merchants and others. Prices are steady at 58s. for mixed 
Bessemer numbers, net, f.o.b., and, strange to say, holders of 
warrant iron are asking 58s. 6d. per ton, thus making the position 
of makers all the better, and enabling them to clear off surplus 
stocks which had accumulated at various works for some time past. 
Stocks again show a decrease in warrant stores, this week’s reduc- 
tion being 1189 tons less than in the previous week, and 126,651 
tons less than at the beginning of the year. The stocks aggregate 
at present 253,893 tons. 

he steel trade is steadily employed, but no new orders are 
coming to hand to maintain the present activity at makers’ works. 
Rails are a quiet trade at £5 for heavy sections. There is not 
much doing in steel shipbuilding material, as prices have dropped 
to such an extent that local makers are not in a position to quote 
for delivery. Thereis a steady trade in tin-plate bars at £5 2s. 6d., 
and a fair business in billets, slabs, and blooms at about £5, 
£4 17s. 6d., and £4 15s. respectively. The output of the steel 
mills is maintained, but it is certain that orders must be more 
freely given out if the present state of comparative briskness is 
maintained. 

Shipping is actively employed in metal exports. The > coh 
during the week represented 39 27 1 tons, compared with 13,784 tons 
in the corresponding week of last year—an increase of 8487 tons. 
The total for the year so far reaches 705,533 tons, comparing with 
693,390 tons in the same period of last year—an increase of 
12,143 tons, 

Shipbuilders and engineers have nothing new to report except 
the receipt of an order for a new dredger for the Danube. The 
Naval Construction and Armaments Company will launch on 
Saturday the first of the three Canadian Pacific Railway Company’s 
steamers for the express route between Vancouver and Yokohama. 
The new vessel is to be named the Empress of India. 

Iron ore quiet at 10s. to 12s. per ton, net at mines, for ordinary 
qualities. 

Coal and coke steady at late prices. 

The North Lonsdale Iron and Steel Company has blown out 
another furnace. It has now two in and two out of blast. The 
number of furnaces blowing in the district is forty-six, and 
thirty-two are standing idle. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THE prices of coal are stiffening, and a similar remark applies to 
blasting coke. Household coal has been very freely called for all 
the season, summer prices having been maintained since last year 
and an advance made in January. Several coalowners have = 
their cay gers up and down during the past six months, but 

enerally the standard firms have not altered. Messrs. Newton, 
Grates and Co., Thorncliffe Collieries, have quoted all the 
year, and are still quoting, as follows :—Best Silkstone, 17s. 6d.; 
thin seam, -; brazels and nuts, 14s. 7d.; brights, 
14s. 2d.; common house, 12s. 1ld. In other classes of fuel 
picked sorts are at 12s. 1ld.; screened, 10s. 10d.; and “—— 
slack, 8s. The latter quality shows a fall of 1s. 6d. per ton. is 
has been caused by manufacturers laying in large stocks early in 
the season in anticipation of advanced prices. Foundry coke has 
gone down 10s. during the year, being now at 20s. to 22s.; steel 
coke is 20s. to 24s.; gas coke, 13s. 4d. to 14s. 2d. The Denaby 
Main Company have begun to cultivate the coke business in Shef- 
field, and are now sending in large weekly supplies. Coal for 
export is in very brisk demand, causing the collieries in the West 
Riding, near the Hull and Barnsley Railway, to be exceptionally 
busy. 

Iron continues very firm, and prices are again a point higher. 
Hematites are 64s. 6d. to 66s. 6d.; Derbyshire forge iron, 46s. to 
47s.; Lincolnshire, 47s. to 48s, 6d. It is believed that the improved 
quotations in the Glasgow market are not due to syndicate 
rumours or speculations arising therefrom, but purely owing to the 
legitimate needs of the trade. The shipbuilding business in the 
North has become better. Orders for new steamers have been placed, 
and the activity in the shipbuilding yards is helping the iron trade. 
In railway material all the leading houses are fully employed. 
The home companies are replenishing their stocks. The traffic 
this summer has been something unprecedented, both in goods and 
passengers. Foreign orders are coming freely to hand, South 
America, in spite of internal troubles, being an important customer. 
There is much work doing also for India and Queensland. Tires 
and axles are firm at £10 15s. to £11; Bessemer slabs and billets 
make £6 5s. to £6 10s. The armour-plate mills are running full 
time, and will be kept in that state all this year even if no further 
orders come in. There is also much activity in finished guns, gun 
forgings, and marine material. 

In the lighter trades, the file manufacturers are busier than the 
have been for a very long time. Several firms are booked well 
into next year; generally, orders are abundant. The File Cutters’ 
Union, the most numerous trade organisation in Sheffield, has not 
a single member ‘‘on the box,” t.e., receiving allowance for being 
out of work. The File Grinders’ Union is in a similarly happy 
position. The full statement price is being paid, and the men are 
therefore very comfortable. It is believed that the demand is 
likely to be even ter during the autumn. In cutlery the 
American trade is dislocated by the McKinley Tariff Bill, which is 
expected to come into operation some time in September. Heavy 
stocks have been sent into the States, and under any circumstances 
there will be very little done with that market this year. The 
Americans are “thorough.” Not only have they doubled, and in 
some grades of goods more than doubled the duty on cutlery, but 
they are now proposing to levy duty upon the very packing cases ! 
Why should they not also tax the paper and straw used in the 

king, the nails in the boxes, and the hoops round the barrels / 

e rise in the rupee is bringing more business from India, 
Travellers are again starting for the Argentine Republic, where 
affairs appear to be more settled. 

Further supplies of ivory are expected from Africa. Mr, Jack- 
son’s caravan is expected to reach the coast in the middle of April. 
According to the 7imes, an immense caravan leaves Bagamoyo 
shortly for the Victoria Nyanza. 

The Derbyshire miners had a great outdoor gathering on 
Monday, when the attendance is believed to have been 25,000. 
Resolutions were in favour of the abolition of ‘‘all unjust 
imposts upon our industry” in the direction of mining royalties, 
condemning the penn peatcerd Liability Bill as brought in by the 
Home Secretary, and demanding a bin abolishing the doctrine of 
common employment, and ‘free of the pernicious principle of 
contracting out.” A further resolution was carried expressing 
pleasure at the fraternal feeling springing up between the miners 
of the different countries of the world, and at the determined 
unity of ing ae in the direction of an eight hours’ working day, 
ead we hereby resolve to help to bring about as early as 
P ossi e.” 

The Manchester, Sheffield, and Lincolnshire Railway Company 
is expected soon to be a link in a great chain of railways, extending 
from Manchester to Dover. Sir Edward Watkin controls the 
Metropolitan and South-Eastern, as wel] as the M. 8S. and L. The 
Metropolitan recently extended itself into Buckingham by taking 
over a small country branch line, The M.S. and L. has now to 
extend its line from Beighton to Nottingham vi@ Chesterfield— 
which it is doing—and from Nottingham to Buckingham vi@d 
Leicester. Then it will have a trunk line from Manchester and 
the Midlands to London, and a through run from Manchester and 
Sheffield all the way to Dover and Hastings. 

The Hull and ™ Railway Company has held its half- 
yearly meeting at Hull. The revenue was £127,408, as compared 

increase of £5331 on the half-year. 


with £122,077, being a 
The working expenses had been £81,633, against £80,372. The 
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decrease in the management expenses had been almost swallowed 
up by the increased cost of coal and wages. A hopeful feeling 
pervaded the meeting. 








NOTES FROM SCOTLAND. 


: (From our own Correspondent.) 

THE Glasgow warrant market was very strong in the early part 
of the week, and a large business was done in Scotch warrants u: 
to 50s. 44d. cash. From this asmart reaction occurred, an 
there have since been considerable fluctuations in the market. In 
Cleveland warrants only a moderate business has been done, but 
there has been an improved inquiry for hematite iron, There are 
seventy-eight furnaces in blast, as compared with eighty-one at 
this date last year. 

The pig iron shipments in the t week have been |: q 
amounting to 11,687 tons, against 7892 in the same week of 1889. 
There was dispatched to Canada 1560 tons ; United States, 1180; 
Hoiland, 540 ; Germany, 755; Italy, 570; Australia, 430 ; Russia, 
340; France, 315; India, 100; China and Japan, 746 ; and other 
countries, 325. The inland demand appears to be increasing, and 
the coastwise shipments were 4826 tons, against 1244 in the corre- 
sponding week. 

Prices of makers’ iron are firm; and in a number of cases they 
show advances on the week, varying from 6d. to 1s. 6d. per ton. 
Quotations are as follow :—Coltness, f.o.b. at Gl w, No. 1, 64s., 
No. 3, 57s.; Langloan, 63s. 6d. and 57s.; Calder, and 54s. 6d.; 
Summerlee, 62s. and 56s. 6d.; Gartsherrie, 61s. and 56s.; Clyde, 
60s. and 55s.; Carnbroe, 52s. and 51s.; Govan, 51s. and 50s. 6d.; 
Glengarnock, at Ardrossan, 60s. 6d. and 53s. 6d.; Dalmellington, 
54s. and 53s.; Eglinton, 52s. and 51s.; Shotts, at Leith, 63s. and 
57s.; Carron, at Grangemouth, 62s. 6d. and 55s. 6d. 

There are extensive inquiries in the market for cast iron pipes for 
India and elsewhere. 

During the past week there was shipped from Glasgow machi- 
nery to the value of £12,440 ; sewing machines, £8140; iron goods, 
£20,300 ; and steel goods, £5072. 

It has already been stated that the moulders of small pipes in 
Glasgow and district are on strike against a reduction of 5 per 
cent. in their wages. This de: ent of the pipe trade had been 
very slack for a long time, the makers were casting for stock. 
I now learn that there is considerable improvement in the inquiry 
for small pipes, but it remains to be seen whether it will be suffi- 
cient to carry off the stock. 

The malleable iron trade is again stronger since last week. 
Makers are receiving quite a number of fresh orders. The lowest 
grade of common bars is 2s. to 2s, 6d. higher, and if the present 
advance in the cost of pig iron hclds, it is ex that a further 
and a general advance in the prices of malleable iron will soon have 
to be made. Makers are now quoting £6 2s. 6d. to £6 5s. as the 
bottom price of bars, and the prices of the higher grades and of 
best bars are firmer and tending upwards. The price of hoops has 
been raised 5s, a ton, and they are now quoted at £7 5s., less 5 per 
cent.; nail rods being £7, and sheets £8. The pressure of business 
in the sheet trade is increasing very much, and for special lots 
some makers have been receiving an increase of 5s. to 7s. 6d. above 
the general price. 

Some very good orders have been placed in the shipbuilding 
trade, and others are understood to be in course of a ment. 
These contracts have greatly strengthened the position of the steel 
trade, and during the last ten or fourteen days the prices of ship 
freights have risen from the lowest point about lds. a ton, while 
the highest quotations of the best makers have risen 5s. to 7s. 6d. 

The quotations now are firm as follows :—Angles, £6 5s.; ship- 
plates, £7 ; and boiler-plates, £7 10s., each less 5 per cent. discount 
for delivery in Glasgow district. 

The coal trade continues very busy, and the pressure for 
cargoes for prompt vessels is very great. The inquiry is such at 
Glasgow that the shipping facilities of the harbour have proved 
unequal to the emergency, and steamers have to wait fully a week 
for their loading turn, while some of them are being loaded three 
vessels deep. ‘The quantity of coal shipped Senter the past week 
in Glasgow is close upon 50,000 tons, and at the Ayrshire and Firth 
of Forth ports heavy shipments have also taken place. The cur- 
rent prices, f.o.b. at Glasgow harbour, are:—Splint coals, 9s. 6d. 
to 9s. 9d. per ton; main coal, 9s. 3d. to 9s. 6d.; ell coal, 9s. 9d. to 
10s. 3d.; and steam coal, 10s. 9d. to 11s. 4d. There is a better 
inquiry for furnace coal and dross for inland consumption, and 
coke is steady with rather more inquiry. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance at the iron market held at Middlesbrough on 
Tuesday last was above the average ; the general feeling was strong 
and confident, and a considerable amount of business was trans- 
acted. Prices have been steadily advancing during the last few 
days ; and, as there is every pros of the demand being main- 
tained, and even augmented when the usual autumn shipments 
commence, buyers are showing considerable eagerness to make con- 
tracts. For prompt delivery the price current of No. 3, g.m.b., is 
now 47s. 3d. per ton, though some of the leading firms decline to 
accept that price. This represents an advance of 4s. per ton this 
month, and nearly 8s. since the beginning of June. For forward 
delivery not many contracts have as yet been made. Prices now 
are about the same as for prompt delivery; whereas, a short time 
ago, 9d. per ton less was quoted. Forge iron is in much better 

uest, and the price has risen from 41s. to 43s. per ton. 

e stock of pig iron in Connal and Co.’s Middlesbrough store 
was, on Monday last, 89,857 tons; representing a decrease of 
1301 tons during the week, and of 3145 tons since the Ist inst. 

Warrants were offered on Tuesday morning at 47s. 9d. per ton, 
but later in the day the demand subsided and the price quoted 
fell to 47s, 4d. 

Shipments of pig iron from the port of Middlesbrough have 
improved during the last few days. The quantity sent away 
between the Ist and 25th of this month inclusive reached 54,931 
tons, against 54,441 tons in the corresponding portion of July. 

A marked improvement has taken place in the finished iron 
trade. Inquiries are now more numerous than they have been for 
some time past, and several good orders have been lately booked. 
Quotations on Tuesday were as follows, viz.:—Ship plates, £6 per 
ton, angles £5 17s. 6d., and common bars £6. All free on trucks 
at makers’ works, less 24 per cent. discount. 

The steel trade is also in an improving condition. Ship plates 
are now quoted at £6 10s. per ton, and heavy steel rails at £5, free 
in trucks at makers’ works. Freights continue low and variable, 
but there has been an increase lately in the number and tonnage 
of vessels chartered. The demand for steamers for conveying ore 
from Bilbao to Northern ports has considerably improved, and the 
freight to Middlesbrough has risen from 6s. to 6s. 3d. per ton. The 
coal trade continues very firm, and coke has advanced in value 
from 2s. 6d. to 5s. per ton. Blast furnace coke is now about 16s. 
per ton delivered. 

An unusually heavy landslip took place at Scarborough on 
Sunday morning last at about eight o’clock. Part of the bold 
promontory called Castle Hill fell over into the sea with a loud 
noise and considerable vibration. The moving mass must have 
weighed several thousand tons. flagstaff used for signalling 
purposes, and an iron railing surrounding it, were carried away. 
A kitchen garden on the surface entirely disappeared. The face 
of the cliff which remains is considered to some extent unsafe, and 
precautions are being taken to prevent serious consequences in 
case of a further fall. The Castle Hill is the property of the War- 
office authorities, who make use of it for military Several 
previous landslips at the same place are on proniA The aggregate 
diminution of surface area now amounts to several acres, 





The strike of the quayside labourers at Newcastle-on-Tyne, which 
commenced four or five weeks ago, has just ee It first 
commenced from a feeling of sympathy with ish sailors, who 
were on strike in their own country for wages and privileges which 
would put them on a par with the same class in England. The 
strike Fad a special interest, inasmuch as it was an international 
one, the English labourers and sailors thinking that if the Danes 
were successful, the severity of their competition would in future 
disappear. Indeed, the superior thrift and sobriety and the more 
economical mode of living practised by Danish and Scandinavian 
sailors causes them to be a great thorn in the side of the more self- 
indulgent British tar. The Danish vessels which arrived in the 
Tyne were duly boycotted ; but, with the assistance of the officers, 
sailors, and staff of the consignees, they were unloaded with com- 

tively small loss of time. On Saturday last the officials of the 
ritish Sailors’ and Firemen’s Union and the National Labour 
Union met some representatives of the Danish shipowners, and 
renewed their demands on behalf of the Danish sailors, This was 
communicated to the shipowners at Copenhagen, who telegraphed 
declining to make any concession. The Newcastle labourers then 
decided to return to work. They were, no doubt, in extremis, 
and could not continue the struggle. International interference on 
the part of the trades unions may therefore be idered to have 
been found impracticable. 

The opposition of the Paper Makers’ Association to the proposed 
Chemical Union seems to have had considerable effect in preventing 
the latter from accomplishing their oe. The promoters of 
the union have been compelled to reconsider their original arrange- 
ment, which was that the works should be transferred to the 
Union as on the 20th of September next. It is understood that 
several of the leading manufacturers are now holding aloof from 
the scheme, and whether or not it will ever come into force is 
somewhat doubtful. 

Sir Charles Palmer, accompanied by Lady Palmer and Admiral 
Mayne, have gone to Bilbao to be present at the launch of the first 
of the three swift cruisers, which are being built there by his firm 
for the Spanish Government. The launch is to take place on 
Saturday next, the Queen Regent being expected to be present. 
The vessel, which is of 7000 tons burden, will be of the most 
modern type and contain all recent improvements. 

The recent ident hes in the Lake district, whereby 
two passengers have met with instant death and several others 
have been seriously injured, are being much commented upon in 
the North of England. Few of the tourists who every summer 
crowd upon the tops of these popular vehicles imagine that they 
are running any serious risk. Yet the events of last week show 
that the collapse of a wheel from a portion of the woodwork being 
defective, or a collision with a telegraph post, resulting from the 
necessity of avoiding an approaching cart in a narrow road, may 
be the cause of a terrible disaster. Clearly some stricter inspec- 
tion of these vehicles in those of the country where they 
are still largely used ought to be systematically enforced, just as is 
now the case with all railway rolling stock. The wheels of 
coaches are not very safe articles at best. There are several 
chances of their giving way at any time, and if they do a complete 
upset is inevitable, in view of the top-heavy nature of the vehicle 
when loaded. A flaw in the axles at any of the four points where 
the springs rest upon them may produce this. So may the burst- 
ing of any of the tires, which alone py | the woodwork of the 
wheels together. So may the failure of a linch pin and consequent 
loss of a wheel ; and so may an unusually high or low place in the 
very rough roads occasionally travelled, or a collision with another 
vehicle, or with a roadside obstacle. Another danger is the sudden 
fracture of the chain a the shoe brake or skid, when in 
action in descending a hill. There are indeed so many risks patent 
to the mind of a mechanician in travelling by coach, that it is 
wonderful that there are not more accidents than there are. The 
comparative immunity is to a considerable extent due to the 
remarkable skill of the drivers, but it is evident that this needs to 
be supplemented by more watchfulness on the part of mechanical 
experts in overhauling the details of the appliances made use of. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE Taff Vale Railway appears to have fallen upon evil days. 
The contrast between the time when its shares were at £300, and 
15 per cent. dividend was paid, and the present, is a striking one. 
Tatt stock dividend is now at 74. The railway strike was a 
grievous and costly affliction, and now the directors are charged 
with extravagant management. Ata meeting of shareholders in 
Bristol on Tuesday, the motion of Mr. White, a prominent share- 
holder, that a committee of investigation should be appointed 





sheets from £8 lds. to £9 15s. ; steel rails, light, £6 5s, to £6 15s, 
heavy £5 5s. to £5 10s. Large consignments of pig continue to 
come in from Barrow, Workington, Xc, The shipments of iron 
and of tin-plates from Burton and Sons, Newport, to Bristol and 
Liverpool, continue large. 

The tin-plate trade remains in a very promising state, both in 
the Newport, Swansea, and Lilanelly districts. At Swansea last 
week the shi t ted to 70,000 boxes, and stocks were 
lowered again. Stock now held is 156,000 boxes only, and sales 
are taking place at 3d. and in some cases 6d. per box advance, 
Next week there will be large clearances for America, Batoum 
and France. Present quotations are :—Cokes, 14s. 6d. to 14s, Od.: 
Bessemers, 14s, 9d. to 15s.; and Siemens, 15s, to 15s. 6d.; ternes. 
28s, to 30s.; charcoal, 19s. to 21s, 6d. ‘Tin has touched £97 15s. 
Rubio ore is coming very slowly into ports this week. Quotations 
range from 13s. 6d. to 13s. 9d. 

Pontypool, famous from remote times for its japanning industry 
is again coming to the front. An influential company has becn 
formed to carry on the black plate works of Mr. Alderman Joncs 
of Newport, Mon. ; 

Discussions continue relative to the formation of a conciliation 
board, and alarmists say that another rupture is imminent, aud 
wish the movement for settling by arbitration pressed on, 

A series of interesting experiments in shot firing have just taken 
place at Cymmer Colliery in order to decide the relative value of 
the various explosives. They were watched closely by a large 
uumber of coalowners and cf gentlemen interested. ‘Vhere were 
eighteen experiments, which I may briefly summarise :—Compressed 
gunpowder, ammonite, securite, bedite, carbonite, roburite, 
tonite, gelatine, in water cartridge, fired by No. 6 detonator, 
8 oz of No, 2 securite, protected with a damp cover and 
mixture of ammonia, were tried ; result quite flameless. Carbonite 
and bellite were next tried under the same conditions, with a 
similar result. Then securite was tried without a damp cover, 
with the result of along flame. No, 17 experiment was narrowly 
watched, 40z. of compressed gunpowder, with a mixture of gas 
and coal dust; result, long flame. ‘The general verdict was that 
carbonite was the most successful, on account of its flamelessness, 
It was severely tried afterwards. 

A serious case of overwinding has occurred at one of-the Ply- 
mouth collieries, and, it is feared, through carelessness. Fortu- 
nately the men were able to get out in the course of the day. The 
engine-house was wrecked, 

Nantmelin Colliery Company has tapped successfully the water 
in Cwmdare Colliery, with the result otf being able to work four 
important seams. 

‘rhe Morfa strikers remain out. At Llanelly there has been a 
dispute amongst the moulders, and seventeen have been paid off, 
The railway men at Pontypridd have intimated that if the signal- 
men’s grievances are not remedied they will make common cause 
with them, 

A small strike has been averted. The Tredegar stokers and 
others, numbering twenty-five men, have been conceded 2d, a day, 
and have withdrawn their notices. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


IN this country the general situation may at present be termed 
to be one of expectation, quiet, rather firm, but not over-hopeful. 
There has been, on the whole, a rather better feeling in the iron 
and steel trade during the week. 

Business on the Silesian iron market, however, remains as yet in 
much the same state as lately reported. A pretty fair amount of 
business is being done in finished iron, both on home and foreign 
account. The basis price of M. 170 for bars has as yet been main- 
tained. Foundries and machine factories continue well employed. 

Austro-Hungarian iron industry is, on the whole, well and 
remuneratively employed, and prices have not changed. Increasing 
tirmness can be noticed on the pig iron market, and a further im- 
provement of the general demand is expected to take place. The 
tinished iron trade remains actively employed in all its depart- 
ments, 

Iron trade in Belgium still remains without improvement. A 
tone of depression prevails in all branches, makers reporting little 
or no new business coming forward, whilst prices are weak and 
irregular. To this cheerless condition is added a new strike in 
the Borinage, by which 12,000—maybe 15,000— miners are 
unemployed. : 

There appears to be rather an improved condition perceptible on 
the French iron market. In most districts a slightly animated 
4 





i, was 
arrange, Mr. Inskip, the chairman, agreeing to it, and Mr. White 
was supported by more than 2} millions sterling of stock. The 
committee named are Messrs. David Evans, P. Macliver, ‘Thomas 
Rees, Charles Thomas, R. Vassall, J. Wetherhead, J. Wilkinson, 
and George White. Mr. White promises, as the result of his 
investigation, to reduce the expenditure on the Taff from 
£50, to as much as £100, per annum. The margin 
is a large one, and few think that anything like it will be 
attained. The mistake of the Taff was in the rivalry with the 
Barry to lower rates, and hence a drop in the dividend from 15 per 
cent. to74. The officials of the Taff are confident that the 
management is an economical one, and will bear investigation. 
Large expenditure has necessarily taken place in meeting the wants 
of the public, and of freighters, which in time will be recouped. 
These include new stations, new branches, and lengthening of 
platforms to meet an enormous passenger traffic. At the same 
meeting a motion to increase the number on the directorate was 
withdrawn. 

Every day now witnesses an increase in the business of the 
ports, especially of Cardiff and Barry. Newport, too, shows good 
totals; and Swansea shipments of coal are heavy, though the 
resumption of traffic at Cardiff has told, as all expected it would. 
Cardiff port totals are not much short of the average. This is a 
good sign, as showing how quickly the steamers have been diverted to 
their old moorings. Barry shipment last week was 60,000 tons. 
Without decrying the value of Scotch and of the best Northern 
coals, the smokeless steam of the Four Feet Merthyr remains with- 
out a superior, and with few rivals. I had an opportunity a few 
days ago of seeing the principal coal fields of North Wales, and of 
comparing values, There are many good house coals there, and 
the Ruabon Collieries are doing well. Lord Mostyn has suffered 
grievously by the inflow of the into one of his, and sustained a 
loss estimated at £4000 a year. I noticed a good deal of coal 
traffic with Liverpool and Birkenhead, principally carried on by 
Mr. Barnes, and was particularly struck with the fact that 
Cyfarthfa trucks were to be seen amongst the northern collieries, 

The Exchange at Cardiff was more animated this week, and a 
substantial amount of business done at an advance upon prices. 
Best steam was quoted at 14s. 6d. to 15s., and in some cases higher 
figures ruled, best seconds obtained 14s,, and ordinary seconds 
were sold for 12s, 9d. to 13s, 3d. per ton. Such prices for seconds 
indicate the character of the market, and point to higher prices, 
Small steam is at 8s. 3d. House coals are still firm—best, 13s. 6d. 
to 14s.; seconds, 12s. 6d. to 12s. 9d.; best bituminous small is firm 
at 11s, 3d. to 1ls. 6d. Coke is in good demand at 21s. for furnace, 
and 23s, for foundry. Pitwood remains at 15s, 9d. to 16s, Patent 
fuel moderately brisk. Extensions are going on at Cardiff. 

In the iron and steel trades there is a visible improvement both 
in sales and prices. Pig, bar, and rails have a distinct copur f 
upwards, In rails a large work is going on, both for English rail- 
ways and foreign. Amongst the exports of the week was one for 

tons rails to Santos. G Ww Pig varied from 50s. 24d. to 
50s. Sid., cash buyers ; Middles' » 478, 94d.; hematite up to 
58s. 2d.; Welsh bars are touching £6 7s. 6d.; steel bars, Bessemer, 
£5 15s.; Siemens, £6 2s, 6d.; tin-plate blooms, £5 7s. 6d.; steel 





d has been noticed, prices remaining rather firm. 

No material change can be reported to have taken place on the 
Khenish-Westphalian iron market. In the iron ore trade demand 
is weak, and the tendency of prices has not improved. The pig 
trade remains unaltered. The agreement just completed between 
the Rhenish-Westphalian Pig Iron Syndicate and the Rhenish- 
Westphalian Coke Convention is generally regarded as an im- 
portant factor in the development of iron industry. As yet 
demand for pig iron has not, or only very slightly, improved. 
Spiegeleisen has even met with a considerable reduction in price, 
M. 65 p. t. for the 10 to 12 p.c. grade having been fixed by the 
syndicate. The retrograde movement noticeable in the malleable 
iron business for weeks past seems to have come to a standstill. 
From some parts an improved request has been reported. In bars 
and girders a steady business has been doing for the last few weeks. 
Hoops have remained unchanged ; the same is the case with plates, 
while for sheets an increasing demand is perceptible. The de- 
pressed state of the wire trade has in no wise changed since last 


week, 

In July 118,800 t. pig iron were produced, against 118,000 t. 
in the previous month. In July last year 112,000 t. were produced. 
Stocks increased in all sorts, and rose, on the whole, from 71,700 t. 
up to 83,700t. Chief increase was in basic. 

Official returns show that German iron and steel trade, from 
January Ist to June 30th, was as follows :— 


Import—tons. Export—tons. 

1890. 1889. 1890. 1889. 

Pigiron .. .. .. .. 218,972 101,199 62,817 88,585 
Railway requirements 182 .. 46 15,610 11,544 
ma Oe 668. 549 50,166 50,525 
Forge pig 15,452 8,268 .. 53,954 90,573 
Plates .. 2,971 1,208 25,284 34,330 
Neer 2,907 1,944 55,548 86,028 
Parts of wagons, &c. .. 2,150 .. 534 14,776 12,543 
yall tbr 491... 675 10,156 10,893 
Iron manufactured A 
. ae 5,7 4,627 87,617 83,35! 
Wire nails .. .. .. 27 5 16,635 25,148 


A new kind of rails is just now put to trial on the line Melhem- 
Rolandseck (Kiln-Coblenz). These rails are 12m. long, one end 
being cut into 30 cm.; while the other end is pointed, and exactly 
fits into the incision of the end of the next rail, thus joining the 
rails toa nicety. It is intended by this arrangement to avoid the 
disagreeable motion or shock—Schienenstoss—and, up to the 
present moment, the results are said to give every satisfaction. 

To all ap nces, continental exporters need not be over- 
sanguine with regard to the result of the so-called McKinley con- 
ferences, lately held at Paris and Frankfort-on-Main by the 
United States’ consuls, f 

The rush for mountain railways in Switzerland continues 
unabated, the twenty-second project having lately been presented 
at Berne; and, what seems still more astonishing, funds are 
coming in quite as abundantly as projects. But to see the traflic 
—enormous, and constantly growing—both are explained. The new 
direct route, [enion-teah Lota -gting three times a week—is 
stated to have answered every expectation. 


Ava. 29, 1890. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
NEw pre Aug. 21st, a 
opts of tin-plate at this port so far this 

Men "130,638 icon, as against 1,481,990 boxes 
for same time last year, Imports of Straits tin, 
6405 tons, as against 6597 tons last year; pig iron, 
9104 tons, as against 18,032 tons last year; bar 
iron, 8100 tons, as against 5366 tons last year; 
8 jegeleisen, 62,161 tons, as against 45,561 tons 
est year; steel and irom rods, 23,942 tons, as 
against 31,509 tons last year; steel blooms, 
billets, and slabs, 4440 tons, as against 50,017 tons 
last year; steel in bars, tires, and forgings, 8935 
tons, as against 10,550 tons; old Tails, 7608 tons, 
as against 9135 tons last year. Exports of copper 
matte and ore since January Ist, 8,767,444 lb, as 
against 37,195,164 1b. for same time, 1889, Ex- 
ports of copper since January Ist, 7,419,609 Ib., 
as against 4,679,176 Ib. for same time last year. 

The summer demand for iron, steel, and the 
metals has been such as to maintain prices in 
favour of sellers, and the probabilities are that 
there will be no weakness in quotations in any 
branch of the trade this year. While this may 
seem a rash statement, there are —_ reasons 
that might be given in its support. Stocks of 
crude iron are not sufficient to last more than 
three weeks. There are no stocks whatever of 
any other kind of material, as all the mills are 
working on orders, and some mills have contracts 
two and three months ahead. The autumn and 
winter demand is usually in excess of spring de- 
mand, A great many consumers have been pur- 
chasing in small lots throughout the spring and 
summer, waiting until September to see what 
direction trade and prices would take. Every- 
thing has encouraged them to push forward new 
enterprises, and they are now therefore about 
ready to place orders for all kinds of material. 
The steel rail mills will run double turn for the 
rest cf the year, and on a basis of 31 dols. to 
32 dols. in Eastern mills. A good deal of railroad 
building is to be undertaken next year. This one 
has been a poor one for railroad building, for 
reasons heretofore explained. Throughout the 
country the industries are in a very prosperous 
condition. Capital is watching every opportunity 
for profitable employment. It was rumoured the 
other day that an English syndicate has offered 
2,000,000 dols. for the Carnegie furnaces at Pitts- 
burgh, but the price was so trifling that they were 
literally “laughed out of town.” The Carnegie 
plant is assessed at 5,000,000 dols,, and, of course, 
the assessed value is far below the real value. 

Large buyers of crude iron are already endea- 
vouring to discount the probable effect of the 
blowing-in of some twenty or ——— furnaces 
soon to be completed. It is entirely too soon to 
figure on next year’s prices, Production has 
fallen off from 180,000 tons per week to 165,000 
tons. Stocks are about at the same level as a 
month ago, Southern iron is coming more freely 
into the North-Eastern markets by way of Boston, 
New York, and Philadelphia. por the past 
three weeks about 100,000 tons have been con- 
tracted for, All plateand structural mills have been 
fortunate during the past week or two in getting 
heavy orders. All of the bar iron mills through- 
out the country are on full time. The wrought 
iron pipe makers have not been crowded so hard 
for material for years, and the sheet iron makers 
have had no time for months past to make stocks. 
All branches of the iron trade are in excellent 
condition. There are inquiries on the market 
this week for manganese and spiegel. It is pro- 
bable that during the next three or four weeks 
the larger consumers of iron and steel will place 
contracts for material to last them to the end of 
the year. Good sized orders are being placed in 
this market for Swedish iron. Several large 
orders for Western rails have been placed in 
Pennsylvania mills since Monday. In Chicago a 
great deal of new business is being presented. 
Great activity prevails throughout the North- 
West. Railroad building is absorbing more mate- 
rial there than in any other section of the country. 

The receipts of iron ore at Cleveland this year 
foot up 4,250,000 tons, as against 3,500,000 tons 
up to same time last year. There are rumours 
here that an American organisation is being 
created to operate in Scotch warrants. 

The condition of business is most satisfactory 
to banking, commercial and manufacturing in- 
terests. Railroad traffic is about 15 per cent. 
heavier than last year, and the volume of business 
transacted this sso is about 12 per cent. in excess 
of last year. There is a great deal of all-night 
work in different parts of the couniry. So far 
this year the production of anthracite coal is only 
about two days behind last year’s production. 
There is very little agitation in labour circles, 
wages having been generally advanced this season 
and made satisfactory. The spirit of labour orga- 
nisation is quite active, especially among railway 
employés, Congress is still tinkering at the tariff 
question, and manufacturers are bringing all pos- 
sible influence to bear upon each branch to pass 
the Bill as formulated in committees, 








NEW COMPANIES. 


Pn following companies have just been regis- 





Trujillo Railway (Peru), Limited. 


This company was registered on the 14th inst., 
with a capital of £500,000, in £1 shares, to carry 
on in Peru and elsewhere the business of a rail- 
way, tramway, telegraphic, and telephone com- 
pany, and for such purposes to acquire the rights 
of the Peruvian Corporation relating to conces- 
Sions for such means of communication, upon 
terms of an unregistered agreement of the 13th 
inst, The subscribers are:— 


8) 

Clement Locke Smiles, 15, Bedford-row, solicitor 

J.R. Yates, 15, Bedford-rew, solicitor .. .. .. 

W. H. RawleJudd, 33, Liverpool-street, accountan 

N. George Hill, Kentish Town, accountant .. 

T. J. Mason, 22, Lorrimore-road, 8.E. .. 

W. F. Symonds, Oak Lea, Lordship Par! 

F. W. Burgon, Chichester-road, Croydon 
The number of directors is not to be less than 

three, nor more than five; the subscribers are 

to appoint the first ; qualification, £100 in shares 

or stock ; remuneration, £150 per annum each, 

With £50 additional for the chairman. ~ 


tt et ee 








Bolton Heald Company, Limited. 


This company was registered on the 15th inst., 
with a capital of £10,000, in £10 shares, to 
give effect to a resolution passed at a meeting of 
the American Heald Company, Limited, to recon- 
struct that ° e pany proposes to 
manufacture and deal in loom harneas, machinery 

ear and appliances, and to manufacture and 
deal in woven cloth or fabrics, The subscribers 
are:— 





Shares. 
Dyer Smith, Bolton, cashier .. .. .. .. .. 
. Wallwork, Bolton, commercial traveller... .. 
J. A. Brunt, Bolton, manager of Heald Works .. 
C. Marshall, Deane, weaving manager .. .. 
G. F. Bancroft, Preston, weaving manager .. 
J. Hibbert, Bolton, cashier... .. .. .. .. 
T. Berry, Bolton, book-keeper .. 


A modified form of Table A will apply to the 
company. Solicitor, Mr, TT, H. Winder, 16, 
Wood-street, Bolton. 


Colonial and Smithfield Meat and Freezing 
Company, Limited. 

This company was registered on the 19th inst., 
with a capital of £100,000, divided into 100 
founders’ shares of £1 each and 9990 ordinary 
shares of £10 each, to establish in Queensland, or 
any other of the Australasian Colonies, dep6ts, 
stations, and works for the reception, rendering 
fit for market, and storing of meat and other 
articles of food, and for the refrigerating, freezing, 
and preservation thereof; to establish in Smith. 
field, and elsewhere in the United Kingdom, depéts 
and stores for storing and selling such produce. 
The subscribers are :— 


*F. W. Armytage, Melbourne .. .. .. .. .. 
*Ebenezer Cayford, jun., 146, Leadenhall-street, 
IRS ea ae er 1 
*C. F. Hartridge, 146, Leadenhall-street, ship- 
owner ee on oe ee a oe oe oe oe oo 
*O. de Satge, Bridge-place, Canterbury.. .. .. 
*A. Towers, managing director Central Markets 
Cold Air Stores, Limited, Smithfield... .. .. 
R. Travers, Suffolk House, Australian agent 
E. Wienholtt, Bifons, Canterbury .. .. .. .. 
*C. J. Tindal, 9, Fenchurch-avenue.. .. .. .. 1 
The number of directors is not to be less than 
three, nor more than eight; qualification, £500 
shares; the first are the subscribers denoted by 
an asterisk ; remuneration, £300 per annum, divi- 
sible. Solicitors, Messrs, St. Barbe, Sladen, and 
Wing, 1, Delahay-street. 
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£10 shares. 
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Procter’s Patent Block Fuel Machine Company, 
Limited, 

This company was registered on the 20th inst., 
with a capital of £30,000, in £1 shares, to acquire 
from Procter and Co., of the Atlas Works, Tenter- 
lane, Leeds, an invention of an improved machine 
for the manufacture of patent fuel, consisting of 
mixtures or combinations of materials to be used 
as fuel; also to acquire the business of manufac- 
turing briquettes or block fuel from coal and 
colliery waste, carried on by the said firm. The 
subscribers are :— 


8 

*N. Procter, Halton, Leeds, practical chemist .. 
*E. Stamfeld, Knaresboro’.... .. .. .. 
*A. Middleton, Ben Rhydding, near Ilkley.. 
“C. E. Fraser, Headingley, Leeds .. .. .. 
“H. M. Carter, Headingley, Leeds .. .. r 
*W. Ramsden, Flanshaw, near Wakefield .. .. 
T. M. Carter, Outwood, Hull, Wakefield .. .. 1 

The number of directors is not to be less than 
tive, nor more than seven, the first being the sub- 
scribers denoted by an asterisk ; qualification, £500 
in shares or stock ; remuneration, £300 per annum, 
divisible. Solicitors, Messrs. Carter, Ramsden, 
and Carter, Leeds. 


1 
1 
1 
1 
1 
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Palliser’s Patent Syndicate, Limited. 


This syndicate was registered on the 15th inst., 
with a capital of £1500, in £1 shares, to acquire 
from Captain Edward Palliser a certain invention, 
embracing improvements in projectiles in small- 
arms, together with the tools and appliances and 
the benefit of all patent rights connected therewith. 
The subscribers are :— 

Shares. 
*The Hon. W. F. B. Massey Mainwaring, 30, 


Grosvenor-place, barrister .. .. .. .. .. 50 
Lieutenant-Colonel F. A. Hutchins, 50, Thurloe- 

— South Kensington .. .. .. .. .. 50 
J. H. M. Shaw, 9, Fenchurch-avenue, clerk.. .. 100 
R. Jeffry Donohue, Palace Hotel, Buxton .. .. 50 


*G. Roos, Montford House, Sunbury-on-Thames.. 50 
A. G. Wulff, 18, St. Helen’s-place, secretary of a 
com) Ob)" ee) ae be sd. ae ‘ee we ot 
W. G. and Co., 77, Cornhill, stockbroker 150 
Lieutenant-Colonel L. Howard L. Ivey, Army 
WPI os ke. Se Ge cal ca et 85 
Major C. Talbot Davenport, 12, Bolingbroke-road, 
WUDUEOOE, cs uy ws oc és te te OD 

G. Robertson, 25, Austin Friars, merchant .. .. 50 
The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk. The company in 
general meeting will determine remuneration. 
Solicitors, Messrs, Williams and Neville, 23 


Austin Friars, P 





United Flexible Metallic Tubing Company, 
Tnmited. 


This company was registered on the 20th inst., 
with a capital of £75,000, in £10 shares, to 
acquire and amalgamate the undertakings of the 
Flexible Metallic Tubi Company, Limited, 
incorporated in 1886, and the Belgian and Colonial 
Flexible Metallic Tubing Company, Limited. The 
subscribers are:— 


Claud Scott, 15, Arkwright-road, Hampstead, 
ne nen ee ae ee ee ae 
R. Henderson, ©.E., 8, Drapers’-gardens  .. .. 
R. T. Hewlett, M.R.C.8S., 28, Keppel-street, Rus- 
MIS saci nd 64: Lae sive.) enition 1 
A. H. Bacon, 30, a . Hi - 1 
J. W. Hewlett, 105, Bemerley-road, Wandsworth 
Common 1 
1 
1 


re 


oe ee 
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8. Wade, 76, Santley-road, Clapham, house agent 
J. D. Jones, 5, Ryde-terrace, Stockwell, clerk .. 

The number of directors is not to be less than 
three, nor more than seven; the first are F. 
Walton, 4, Portugal-street, W.C.; G. Marsham, 
Maidstone; V. A. J. Thornton, 36, Rosary- 
gardens, South Kensington; qualification, £250 
in shares; remuneration, chairman, £200 per 
annum; each other director, £100 per annum. 
Solicitor, Mr. Richard Hewlett, 31, Essex-street. 





THE PATENT JOURNAL. 
Condensed from the — *d the Commissioners of 


Application for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

16th August, 1890. 

12,897. Kitw for Dryina Mareriats, G. A. Hart, 
London, 

12,898. Warp Knitrinc Macuiyes, T., J., and J. W. 
Kiddier, London. 

12,899. Heatinc Rooms, A. Touffreville and A. J. L. 
Brien, London. 

12,900. Corourtina Parer for WaALt-coverines, T. 
Strahan, London. 

12,901. Cueckine the Motion of SHutties in Looms, 
J. Cairns, London. 

12,902. Nut Lock, C. H. Thomas, London. 

12,903. Gas Cooxine Stove, A. Younie.—(F. R. Robin- 
son, Australia.) 

12,904. Hoor Pap, F. Elliott, London. 

12,905. Rock Drittinc Macuines, H. H. Lake.—(U. 
Cummings, United States.) 


18th August, 1890. 


12,906. Prorecrion of Pin and NEEepLe Pornts, G. 
Johnstone, Sheffield. 

12,907. Scourine Yarn, E. and D. Sykes, E. Heppen- 
stall, T. Greenwood, and J. W. Whiteley, Hudders- 
field. 


eld. 
12,908. Dryinc Fiprovus MATERIALS, H. Harrison and 
n Brothers, Stockton-on-Tees. 

12,909. Burrers for Lirrs, &., J. B. Nicholson, 
London. 

12,910. Treatment of Reruse, A. C. Wilson and A. 
Ford, Stockton-on-Tees. 

12,911. Braxine Wacons, &c., 8. W. Vint, Bradford. 

12,912. Maxine Steet, G. Rodger, Liverpool. 

12,913. Prorectinc Borroms of Sree. Sxsrps from 

RROSION, W. 8. Bowen, Gravesend. 

12,914. Swircnes for ConTROLLING ELEcrric Morors, 
A. J. Jarman, London, 

12,915. Brusu Houipers for DyNAMo-ELEcCTRIC Motors, 
A. J. Jarman, London. 

12,916. Cycte ALarMs, B. W. Spittle, T. Millington, 
and C. Hampton, Wednesbury. 

12,917. Hat Learuers, F. Cree, sen., Manchester. 

12,918. Reservorr Pens, C. O. Bastian and A. J. Par- 
sons, London. 

12,919. Grinprinc and Po.isninc Sworps, &c., J. 
McGregor, Manchester. 

12,920. Sarety Device for Inctine Cars, W. Peach, 
London. 

12,921. Rat and other Traps, G. Baker, Birmingham. 

12,922. Winpow-sasH Fasteners, G. Helmore, London. 

12,923. Sartinc Boats, G. Mollett, Norfolk. 

12,924. Fisninc Cases, A. P. Wood, London. 

12,925. Ciamp for VELocIPEDE BELLs, G. Southall, W. 
Burgess, and W. Hickin, Birmingham. 

12,926. VELocIPEDE and other Lamps, A. H. Overman 
and W. Bown, Birmingham. 

12,927. Tire for Cycues, &c., A. Trott, Luton. 

12,928. Warminc RaILway CARRIAGES, 8. W. Johnson 
and T. G. Clayton, London. 

12,929. Secr-actinc Mugs, J. A. Wood and G. Walker, 
Ashton-under-Lyne. 

12,980. Borters and Furnaces, W. Barraclough and 
A. Rhodes, Glasgow. 

12,931. Rims for WHEEts of Bicycies, &c., J. Hudson, 


ng % 

12,932. Beer Compounn, W. T. Thorp, Glossop. 

12,983. TURN-wREsT and other PLoveus, J. Huxtable, 
London. 

12,984. StaLk or SHoor Cutter, E. W. Collier, A. B. 
Soar, and R. T. Cooke, Leyton. 

12,935. Gas Lamp, C. Hulseberg, London. 

12,936. Cuarw Links, J. W. Garland, London. 

12,987. Drivinc Gear of VeLocipepes, &c., E. Garnier, 


ndon. 
12,988. Coatinc Wires with ALLoys, 8S. O. Cowper-Coles, 
ndaon, 

12,939. Penciz and Compass, R. J. Spreadbury, 
London. 

12,940. ToorH Brusues, C. Wood, London. 

12,941. Preservinc Devices for the Lunas, E. Geisler, 
London. 

12,942. IRontnc Macurngs, J. Hamilton, Glasgow. 

12,948. VenTiLaTinc Heaters, R. Marsh, New York. 

on Frames for TiLes, R. Marsh, New 

ork. 

12,945. InFLaTED Rios, &c., A. J. Boult.—(P. Herz, 
Germany.) 

12,946. Mowrne or Reapinc Macurnes, A. Stevenson, 
Live 4 

12,947. Brakes for Venicies, P. Adolph, London. 

12,948. Dryinc Cerga.s, &.,R F. Earnshaw, London. 

12,949. Letrers and Devices for Sky Sirens, &c., C. 
Spreckley, London. 

12,950. BLeacuina, H. Thies and E. Herzig, London. 

12,951. Governors for Enoives, Sir C. H. A. F. L. 
Ross, London. 

12,952, Arc Lamps, W. Lowrie, C. J. Hall, and H. 
Doyer, London. 

12,958. Steam Boiter Furnaces, A. C. Engert, 


mdon. 

12,954. PREPARING Drawinos for TRANSFER PRINTING, 
Cc. tz, London. 

12,955. Manuracture of Butrer, G. H. Hamrick, 
London. 

12,956. Sorr Metat Pewvets, E. Palliser and C. A. 
McEvoy, London. 

12,957. ELecrric Licutine, D. H. Davies and J. M. 
Tourtel, London. 

12,958. Propuction of ELectric Licut by INSERTION 
of a Corn, D. H. Davies and J. M. Tourtel, London. 

12,959. Sewine Macutyes, C. B. Hunt, London. 

12,960. ENABLING GARMENTS to be Cut Out ScrentIFI- 
CALLY, W. Collins, London. 

12,961. Brusnes for CLEaninG Sutps’ Bortoms, J. Y. 
Johnson.—(A. Tiriboilot, France.) 

12,962. Propuction of Nirroso ComBINaTions, B. 
Willcox.—(Farbenfabriken vormals Friedrich Bayer and 
Co., Germany.) 

12,968, Boxes for Vestas, J. Darling and Y. J. Pent- 
land, London. 

ae. Hanpraits for Locomotives, W. Partridge, 

ndon. 

12,965. RecuLaTine Suppty of Water in BoILers, 
C. W. J. Nolte.—(M. Finkelstein, Russia.) 

12,966. Game, T. Brown, London. 


19th August, 1890. 

12,967. CaRRyING Parcets in UMBRELLAS, W. F. 
Norman, Manchester. 

12,968. ‘‘ Rott Trousers Presser,” H. Hillman and 
A. Cooper, Birmingham. 

12,969. SapDLE for VELociPEDESs, F. W. Rosser, 
Romford. 

12,970. Lane Fasteners, R. F. Mackay, Dundee. 

12,971. DeTacHABLE Currs for Saints, E. D. Henson, 


tol. 
12,972. Corps, &c., E. Peers, Manchester. 
12,978. Back Siauts of Fire-arMs, J. D. Bates, Bath. 
— VELOCIPEDE WHEEL TiREs, R. C. Wilson, Liver- 


pool. 

12,975. Secure Screw Burton, R. and W. Stuart, 
Bolton. 

12,976. AuTomaTiICc SALE of Liquips, F. O. Baird, Mid- 
lothian. 


12,977. Gravity Motor, A. H. Bremner, Barnsley. 

12,978. Potato PLanters, E. Buckle, Prestwich. 

12, ua’ THERMO-ELECTRIC GENERATORS, H. B. Cox, 

ndon. 

12,980. Steam Traps, M. ~~ Glasgow. 

12,981, Hammock Cuair, J. Fielding, Gloucester. 

12,982. Galrers, W. Freeman, South Wigston. 

12,983. IRoniIna Macuines, J. B. Alliott and J. McC. 
C. Paton, Manchester. 





12,984. Hay Raxes, J. Pring and Son, Sandbach. 

12,985. SHeppinc Motion of Looms, J. Wormald and 
G. Washington, Halifax. 

12,986. Bicycies, T. J. Thompson, Birmingham. 

— EARTHENWARE WATER-CLOSET TRAPS, A. H. Seal, 

mdon. 

12,988. Repucinec Friction on Sips’ Sipes, J. A. 
Walker, Canterbury. 

12,989. FLty Papers, G. M. Dunn, Gravesend. 

12,990. CLeanine Knives, A. H. Storey, London. 

12,991. Smoke Consomine in Furnaces, &c., C. Stauss, 
London. 

12,992. FLOWER-HOLDER for Coats, J. Cook, jun., 


Glasgow. 

12,998. OxyPHTHALIC Acips, J. Y. Johnson.(F. von 
Heyden, Germany.) 

12,994. BREECH-LOADING OrpNance, A. Longsdon.— 
(FP. Krupp, Germany.) 

12,995. Stewinc or Cookine Vesseis, A. J. Doty, 
London. 

12,996. Sety-actinG Mu.es, E. Edwards.—(R. Schneider, 
Austria.) 

12,997. Evecrricat Rocx-pritt, W. B. Brain, A. J. 
Arnot, and F. Baker, London. 

12,998. Rock-pritts, &c., W. B. Brain, A. J. Arnot, 
and F, Baker, London. 

12,999. SareTry GuaRp Carvino Fork, J. T. Brown, 


ndon. 
13,000. Macuines for Printinc Fasrics, J. Shinn, 


mdon. 

13,001. Sarery Envevore, C. Hahne, London. 

13,002. ELecrric WeLpine, H. H. Lake.—(E. Thomson, 
United States.) 

13,003. Maxine ELectropes for Batreries, D. Pepper, 
jun., London. 

18,004. Map Cases, I. W. Henderson, London. 

— ws H. H. Lake.—(F. B. West, United 

tates. 

13,006. WeLtpinc Merats, H. H. Lake.—(B. Thomson, 
United States.) 

13,007. Mera, Latuinc, H. H. Lake.—(W. W. Bost- 
wick, United States.) 

18,008. Permanent Way of Raitways, N. C. Foster, 
London. 

13,009. Printinc TeLecrapss, J. B. Odell, London. 

13,010. ManuracrurRE of CoLourinc Matters, W. 

ajert, London. 

13,011. Ramtway Rais, &c., T. H. and C. L. Gibbon, 
London. 

13,012. Appinc Macurygs, G. B. Fowler, London. 

13,013. Makino ELectropes for Batrerigs, D. Pepper, 
jun., London. 

13,014. Steam Enarnes, D. D. Hardy, London. 

13,015. Omnipuses, W. A. Russell, London. 

13,016. Map Cases, I. W. Henderson, London. 

13,017. Heatine and Puriryivc Water, H. H. Lake. 

C. B. Ferreira, United States.) 

13,018. Feepinc Printinc Macurines, H. H. Lake.— 
D. H. Burrell, United States.) 

13,019. Gas Enorvyes, P. J. Vermand, London. 

13,020. River Siorrinc Macuines, J. L. Thomson and 
J. J. Unbehend, London. 

13,021. HorsesHoes, T. and A. Jardine and R. Robert- 
son, Glasgow. 

13,022. AsceRTAINING Wear of Bearrnos, A. Browne, 
London. 

13,023. Canp.esticks, &c., T. Jenner, London. 

13,024. Propucts of MELTED Sats, &c., G. O. Renner- 
felt, London. 

18,025. Comtinc ATTACHMENT for Metat RO ts, A. P. 
Hine, London. 

13,026. Macuines for THREADING Pipes, F. Armstrong, 
London. 

18,027. Conrinvous Raitway Brake, J. J. 8. List, 


London. 
13,028. BREECH-LOADING Fire-aRMs, F. Mannlicher, 


ndon. 

13,029. Fitters, R. W. James.—({E. J. Tobin and T. 
Davidson, Australia.) 

13,080. Exastic Guarp for Wartcues, F. Thilo 


London. 
13,031. Lumious TraDesMaAn’s Sicy, F. Fichtelberger, 


London. 

13,032. SELF-FLUSHING CisTERNS, T. Knee, London. 

13,083. ArTiFiciaL FugE., F. Lennard and E. W. Hard- 
‘ing, London. 

13,034. Exercisinc Macuixes, D. L. Dowd, London. 

18,035. Curtine Fincer Rives, G. Cornioley and C. 8. 
Mairet, London. 

13,036. StoprpeRine Jars, J. Stuart, London. 

13,037. FASTENING TOGETHER NEWSPAPERS, &c., C. 
Griinzweig, London. 

13,038. FLExiBLE TuBinG, A. M. Clark.—(7. R. Aliond 
and E. G. Freligh, United States.) 

13,039. Prorecrinc Rorgs, &c., C. H. Huntley, 

London. 

13,040. Macurnes for Printinc Tickets, J. M. Black, 
London. 

13,041. TuRNING over Leaves of Music, A. J. Boult.— 
(C. Pittrich, Germany.) 

13,042. Exectric Raitway Systems, C. J. van Depoele, 
Live > 

13,043. Hummpiryine Arr, A. Schmid and A. Koechlin, 

mdon. é 

13,044. Errectinc Economy of Exectric Force in 
E.ecrric Writixc, P. E. Bardonnaut and P. Jup- 
pont, Liverpool. 

18,045. Exvevators, H. R. and J. E. Tracy, London. 

13,046. PresERvinc Compounps for EmBaLMinG Pur- 
poses, W. P. Thompson.—{J. R. Bate, F. W. Owen, 
and J. W. Simcock, United States.) 

18,047. Steam Enornes, J. Baird, London. 

13,048. Dyrinc Apparatus, 8. Pitt.—(A. Smith and 
Sons’ Carpet Company, United States.) 

18,049. Execrric TreLecrapas, F. E. MacMahon, 
London. 

13,050. Umpretia and Parasot Furniture, F. H. 
Pool, London. ; 


20th August, 1890. 


18,051. Rotary Motors, C. Stuart, Fenny Stratford. 

18,052. Pepomotive Apparatus, F. W. Zimer, Lon- 
don. 

13,0538. Om Cans or Oi Ferepers, &c., A. Bratt, 
Birmingham. 

18,054. Macnesrum Licutnine Lamps, G. A. Sinsel, 
Manchester. 

18,055. PHoroarapHic Cameras, L. A. Franks, Man- 
chester. 

18,056. Propucine Scenic Errects, K. McLennan, 
Manchester. 

18,057. Dampina Postace Stamps, G. B. Nobig, Man- 
chester. 

13,058. ManuractureE of Cicar Cutters, F. A. Walton, 
Birmingham. 

ay ohn and Fioorine, H. Lamplough, Glyn 
N 


ea 

13,060. Lamp Posts or CoLumns, W. Pitt, London. 
13,061. Cornice PoLe Rives, W. Pitt, London. 

13,062. Boots and SHogs, H. C. Le Neveu, London. 
13,068. Ketties, J. F. Carter and T. F. Talbot, Liver- 


1. 

131004. SIGNALLING and TELL-TALE APPARATUS, H. 
Mechan, Glasgow. 

18,065. Lockinc the Doors of Rartway CARRIAGES 
C. Moritz and M. Page, London. 

18,066. OpricaL ILLusions, 8. J. Street, London. 

13,067. ALIMENTARY PREPARATION, J. G. Lorrain.— 
(F. J. Chevet, France. 

18,068. ALIMENTARY PREPARATION, J. G, Lorrain.— 
(F. J. Chevet, France.) 

18,069. ALIMENTARY PREPARATION, J. G. Lorrain.— 
(F. J. Chevet, France.) 

13,070. ALIMENTARY PREPARATION, J. G. Lorrain.— 
(F. J. Chevet, France.) 

18,071. Biryp Roiier Firrines, R. Whitehead, 
Sheffield. 

13,072. Comp for Leastnc Wess in Tape DReEssino, 

. Harper, Glasgow. 

18,073. RrBBepD PiLe Fasrics, N. Hopwood, Man- 
chester. 

13,074. Formation of MANHOLE Doors, C. J. Howe, 
Sunderland, 
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13,075. Maxine Nuts from Hor Iron, &c.,8. Marsden, 
Cheshire. 

13,076. Makino Botts, &c., from Hor or Cotp Iron, 
8 en, Cheshire. 

13,077. Movtprse Macures, G. H. Hodgson and A. 

yles, Halifax. 

13,078. Maxine Bricks, T. C. Fawcett, Halifax. 

13,079. Measurrne Piece Goops in Looms, G. Gaw- 
thorpe, London. 

13,080. Sieut-reep LvBRIcaToRs, 





W. 4H. Foster, 


London. 

13,081. Norcuine Macurnes, D. Smith, jun., Wolver- 
hampton. 

13,082. Hay-pressine Macuines, D. Bain, G Ww. 

13,083. Corkine Borries, W. Dutton, Liverpool. 

13,084. Pyrometers, C. J. Cario, London. 

13,085. Fuse for Kixpiixne Fueis, M. Meisgen and 
M. Hett, London. 

13,086. Dress and Fasric Guarps, W. T. Lord, 
London. 
13,087. Distance Measurer, J. P. Nolan, Galway. 
13,088. Fotprise Pocket Seats for Prorection on 
WaTer-CLosets, 8. H. Garwood, Southsea. 
13,089. Preserving ORGANIC SUBSTANCES, 
Bachelerie, London. 

13,090. SELF-REGULATING INDICATORS, D. A. Garner, 
Liandudno. 

13,091. Gas Recucators, A. F. Cole, Kidderminster. 

— Propvucine a Non-acconouiic Beer, L. Hoff, 

mdon. 

13,093. Apsustisc Warst Banp on Aprons, J. and 
R. N. Smedley, Manchester. 

13,094. Larue Carriace, J. P. Bayly.—({P. Simpson, 
United States. 

13,095. Firra Waeet for Venicres, J. P. Bayly.— 
(J. Scandian, jun., United States. 

13,096. Bripie, J. P. Bayly.—(J. Rafferty, United 
States.) 

13,097. Curomatic Praintinc Apparatus, J. P. Bayly. 
—{W. Dicks, Canada.) 

13,098. Neepies for Jacguarps, W. T. Stanley and 
W. A. Wass, London. 

13,099. Battoons, C. Huelser.—(7. Hartmann and 
M. Nathan, Germany.) 

13,100. SzatTine Suop Assistants, A. Seymour, London. 

13.101. ComBrvep Liguip and Ice Recepracies, L. G. 
Godet, Londen. 

13,102. Wartcs for the Biuxp, A. Boots, Eastbourne. 

13,103. Sarery Device for Water Gavuces, H. R. F. 
W. O. Schumann, London. 

13,104. Tap for Measurine Liguip, R. E. Harrison, 
London. 

13,105. Decorative Artiriciat Stone, A. McLean, 
London. 

13,106. Fice-cuttine Macutne, J. Erlenwein, London. 

13,107. Ececrric Arc Lamps, K. Kurmayer, 8. Cap- 
pilleri, H. Grunwald, and C. Holzapfel, London. 

13,108. IvrLation of Various Ossects, M. C. J. G 
Griessmann, London. 

13,109. Decorative Lerrers, H. P. Turner, London. 

13,110. Doc Kewrnexs, F. Wheeler, London. 

13,111. Boot and SHor Lacgs, E. A. Heath, London. 

13,112. CompounD for Makrxc Fast Jornts, M. Blum- 
rich, London. 

. Inpicatinc SHattow Water, W. T. Leurs, 


Cc. L. 


mdon. 
13,114. Venicie Sprive, F. L. Perry, London. 


Qist August, 1890. 


13,115. Wes Type-serrinc Macuine, F. Marley, 
mdon. 

18,116. Evaporator and Conpenser, E. Latham, 
mdon. 


13,117. Movaste Biapep Squares and Bevets, J. 
Foster, London. 

18,118. Beams for WeicHinc Macurxgs, W. B. Avery, 
Birmingham. 

13,119. Penno.vers, H. Illingworth and 8. P. Rush- 
worth, Yorkshire. 

13,120. Croc Soxes, J. Inman, Manchester. 

13,121. Drivixc Drums and PuLteys, E. Crosley, jun., 
Longsight. 

13,122. Steerine Surps, J. Harrison, Stamford. 

13,123. Ececrriciry Meters, G. Hookham, Birming- 


13,124. Suvtties for Weavine, E. Ropp, Birmingham. 
13,125. VeLocrpepe Sappves, J. B. Bruoks, Birming- 


13,126. Hoops for Sprixes, R. Randall, Sheffield. 
13,127. Vatves for Corrosive and other F.ivurps, T. 
Young, Glasgow. 
13,128. InxstTaNDs or INKHOLDERs, W. Miller, Glasgow. 
13,129. Sarety Fuses, A. W. Slater, Blackheath. 
13,130. Soxrrarres, J. and A. Reynolds, Birmingham. 
13,131. Drawine-orr Liguips from CLosEp VEssELs, 
E. M. Munro, Bristol. 
13,132. Water or Sream Tap or Va.ve, 8. Roberts, 
Halifax. 
13,133. Venetian Buinps, R. 8. Baxter, Dundee. 
13,134. Maxine Bricks, Stars, Pipes, &c., C. D. Abel. 
—+(J. Mevrin, Germany.) 
13,135. Startrxc and Workine Cycies, &c., 8S. Witt, 
Southampton. 
13,136. Cork Curtrnc or Spiitrinc Macuryes, J. B. 
Ford, Macclesfield. 
13,137. OpTarntnc ALUMINIUM CaLoripeE, G. W. and J. 
Clark and W. G. Dickson, Birmingham. 
13,138. Apparatus for Sewrne or Sritcuixe, W. F. 
Beardsiee, London. 
13 139. Connections between Booms to Masts of Sutps, 
W. B. Cowan, Monkwearmouth. 
13,140. Liqurp Merers, J. J. Tylor, London. 
13,14L. Water-ciosets, W. B. H. Drayson, London. 
13,142. Freepers for Sprixc Ort Cans, Walker and 
Loach, Birmingham. 
13,143. PropeLiers for Vessexs, G. Chapman, Glasgow. 
13,144. ExtincuisHinc Lamps, E. Harrison, Birming- 
ham. 
13,145. Heatinc Rartway Cars, &c., G. and J. Tilley, 
Bradford. 
13,146. Brosnes for CLeaninc Lamp Grasses, &c., A. 
Howat, Manchester. 
3147. Drictinc Macuines, W. H. Willatt, Hull. 
12,148. Currers for Forminc Key-ways in WHEELS, 
W. Smith, D. Marks, and R. Watson, Keighley. 
13,149. Bott Bar Lock, &c., L. Goodday, London. 
12,150, Truss for Hernt, F. Albon, London. 
3,151. Pen and Penci. Houper-cuip, W. H. Bishop, 
London. 
13,152. Door Lock Furyiture, H. 8. Whitehouse, 


ndon. 

13,153. Fioatine Piston for HorizontaL Enarves, R. 
Wilcox, London. 

13,154. Mixinc Apparatus, W. C. Morison, Great 
Yarmouth. 

13,155. Frroxe of Porrery, L. H. Jahn, London. 

13,156. WorkInG Movtpinc Macuryes, 8. Jenkinson, 
London. 

13,157. Hostery, G. Templer, London. 

: Manvractcre of Pipes, E. Zimmerman, 


on. 

13,159. Apparatus for Empossinc, &c., J. Hall, 
London. 

13,160. Fastenines for Boots and Sxors, J. C. Brunner, 
Liverpool. 

13,161. Stoppers for Bortries, Jars, &c., L. Mieling, 

ndaon. 

13,162. ENVELopes and Paper Seats, J. Schnickmann, 

mdon. 

13,163. Sucar Torprves, M. J. L. Marie, London. 

13,164. ApsusTING Evectric Suspenpine Licuts, A. 
Lucas and E. Sunborg, London. 

13,165. Propuction of Mono and Disu_pHo Actps of 
TETRAMETHYLDIAMIDODIPHENYLMETHAN, J. R. Geigy, 
London. 

my Cover for Cisrerns, J. Garner and E. Craddock, 

Ti 


13,167. VentTILaTors, C. Desmet, London. 

13,168. Macuinery for Forcinc Water, F. W. Cleve- 
land, London. 

13,169. Securine Printers’ Formes, &c., F. P. Munro, 
London. 





13,170. CLeaninc Borries, W. L. Wise.—(W. A. 
Saxlehner and G. EB. Pelikan, Hungary.) 

18,171. IncanpEscent Exvecrric Lamps, L. Hoepl and 
E. Courtin, London. 

13,172. Teacninc Aritumetic, &c., F. Moeschlin, 
London. 

13,173. BreecH-Loapina Guns, C. G. Mellstrém and 
A. Bremberg, London. 

13,174. Sree, J. H. Lancaster and M. R. Conley, 


London. 
13,175. Mixers’ Evecrric Sarery Lamps, W. Peto, 


mdon. 

18,176. CLeaxrnc Tues of Feeprne Borries, H. J. 
Wright, London. 

13,177. Packine ArticLtes, H. M. Knight.—(C. Helt- 
Srisch, Germany. 

13,178. Manvracture of Gioves, Currs, &c., T. Hill, 


London. 
—, Tonoves of Lacep Boots or Saoks, C. Murphy, 

ndon, 
13,180. ALBERT WatcH-cHarns, A. Troescher, London. 
13,181. Peramputators, A. Ricketts and H. Hough, 


n. 

13,182. ILLuminatine Grasses for Gratrncs, T. Hyatt, 
London. 

13,188. Boor - HEELING MacHInery, F. Jackson, 
London 


13,184. Dyerne Yay, I. F. Peck, London. 
13,185. Fittinc Macurnes for Borties, E. Axford, 


London. 
nema, W. Froggattand G. Dawson, 
ndon. 
13,187. ELecrro-motors, R. F. Moore, London. 
18,188. Ratcnet-pritt, H. C. Miiller and C. Goss, 


London. 
13,189. Mento. Prasrers or Leaves, A. W. Shirley, 
London. 


22nd August, 1890, 


13,190. Excitinc ELecrro-maonets, &c., R. Kennedy, 
Kilmarnock. 

13,191. PHorocrapuic “‘ Dustinc-on” Process, G. W. 
Wood, Newcastle-on-Tyne. 

13,192. Raisine the Pice of Woven Fasrics, W. D. 
Watson, Manchester. 

13,193. InrLatiInc Footpatts, &e., T. F. Pett, Bir- 
mingham. 

13,194. Surps’ Davits, W. McFee, London. 

13,195. StyLocRapHic or Reservoir Pen, W. H. W. 
Heys, Manchester. 

13,196. Steeve-tivks, C, E. Harby and D. Vanghan, 
Hessle, near Hull. 

13,197. Rotary Enores, J. IL. 
Bonsor, Leeds. 

13,198. Printing Paper Baos, J. Baron and J. T. 
Bibby, London. 

13,199. TELEPHONE Switch Apparatus, J. Graham, 
London. 

13,200. Renovatinc Compounps to Strops, H. 8. Cross- 
land, Blackburn. 

13,201. THEaTRICAL AppLiances, F. M. Chapman, 


Booker and W. V. 


mdon. 
13,202. Gearrno, J. T. M. Hircock, Birmingham. 
13,203. SypHon Fivusninc Cisterns, J. Empson, J. 


Hewitt, G. C. Marks, and A. Jones, Birmingham. 

13,204. Bricks and Tires, F. W. Glitickselig and 1. 
Kohn, London. 

13,205. Brake for Puotocrapnic Sautrers, M. A. 
Wier, London. 

13,206. Dust Pans, &c., Rea and Neale, Birmingham. 

18,207. Worxkrxc-out Rapt in Metats, &c., W. Green- 
wood and D. Murray, Woolwich. 

18,208. RecvuLatine the ATMOSPHERE in FacTories, 
H. M. Girdwood, Manchester. 

13,209. Arm CHatrs, R. W. Western, London. 

———e Hanpies to Brusues, &c., J. Day, 

ndaon. 

13,211. Rar-way Cuarrs, W. Hillhouse, Glasgow. 

18,212. ExLectric AccumULATorRs, R. e, Bir- 
ming! . 

13,213. Distrrputine Crrcu.ars, J. Edwards and G. F. 

e, Plaistow. 

13,214. Transport Carts for Siac, C. Bochkoltz, 
London. 

13,215. SappLes or Seats for Bicycies, F. G. Potter, 

0 


mdon. 

13,216. Concrete VENTILATED Buitpinc Buock, J. 
Grainger, London. 

13,217. Lace Dressinc Frames, H. Redgate, Notting- 


13,218. VentrLatinc Rooms, E. Greenwood, Barnsley. 

13,219. Se.r-centrermnc Cavucks for Lartues, 8. J. 
Leach and J. Hall, London. 

13,220. Corn-FREED Apparatus, C. Rainey, London. 

13,221. Mepicrnat Capsvues, W. and G. Oppenheimer 
and J. Herrlich, London. : 

13,222. EnamMe.iine, &c., 8. Sambrook, London. 

13,223. CaLenpars, C. A. Esson, Glasgow. 

13,224. Breap Cutrers, G. W. Langdon, London. 

13,225. Twin Huwt Suups, A. J. Purdy, London. 

13,226. Boox-strrcn1ne Macurye, C. Bonné.—(C. A. 
Haab, Sivitzerland.) 

13,227. Manvuractvure of Cement, C. R. Bonné.—(M/. 
Henry, France.) 

13,228. Sprinc Frame for VeLocipepes, J. Weikert, 

ondon. 

13,229. Rims and Tires of VeLocipepes, F. G. Fleury, 
London. 

13,230. Suapre of BLovuse Bopices, B. Samuels, London. 

13,231. Fittinc Botties, W. L. Wise.—(W. A, Saz- 
lehner and G. E. Pelikan, Hungary.) 

13,232. Macnetic Separators, W. L. Wise.—(G@. S. 
Finney, United Slates.) 

13,233, PorTaBLE Evecrric Lamps, The Mining and 
General Electric Lamp Company, Limited, and 
W. Moscrop, London. 

13,234. InpucING CurRENTs of Air, J. H. Pickup, 
J. Byrom, and E. Dransfield, London. 

13,235. Propucinc Azo Dyes, B. Willeox.—{Farben- 
Jabriken vormals F. Bayer and Co., Germany.) 

13,236. Fastener for Neckties, E. Edwards.—(R. 
Grab, Germany.) 

13,237. Pitman, E. Edwards.—(J. M. Lockey, United 
States.) 

13,238. TupvLar Stream Borvers, E. Petersen, London. 

13,239. Propucinc Macneto Inpvuctions, L. Bollman 
London. 

ag wk PuospHorus, &c., L. M. C. Folie-Desjardins, 

mdon. 

13,241. CHarcino Botries with AgraTep Liquips, W. 
Aubert, jun., London. 

13,242. Huskine, &., Rice, &c., B. C. Schumacher, 
London. 

13,243. Matcu-Boxes, C. W. m, London. 

13,244. ADVERTISING, A. R. Phillips, London. 

13,245. EXCHANGE Apparatus, R. M. Oates, London. 

13,246. Grass Recepracte for Lawn Mowers, J. P. 
Bayly.—(C. Buchmiiller, United States.) 

13,247. Piston Vatve for Steam Enaines, J. P. Bayly. 
—+(C. Melliro, United ex | 

13,248, Rar-way Sioenat, J. P. Bayly.—{W. Wigginton, 
United States.) 

13,249. Cuute Loaper, T. R. Griffith, United States. 

13,250. Curr Fastener, C. E. Candee, United States. 

13,251. Rarway Tie, W. Bussard, United States. 

13,252. VenicLe Seat Backs, W. A. and J. B. Nason, 
United States. 

13,258. Feep-waTer Puririers, E. F. Peacock and 
H. C. Reagan, jun., United States. 

13,254. Box Stay, M. Loewenthal, Washington, U.S. 

13,255. CoIN-PREED Apparatus, A. B. Greig and H. 
Evershed, London. 

13,256. Cormn-FREED ELectrIcaL APpaRAtvs, J. T. Gent, 
A. W. Staveley, and I. H. Parsons, London. 

a Wine, G. F. Redfern.—(@. Perscheid, United 
slates. 


13,258. CapsuLinc Botries, W. L. Wise.—(W. A. Saz- 
lehner and G. E. Pelikan, Hungary.) 
—_ Extraction of Gorp, C. T. J. Vautin, 
mdon. 
18,260. DistripuTion of E.ecrricrry, M. von Dolivo- 
Dobrowolsky and P. Mamroth, London. 








28rd August, 1890. 
_ Primary Batrerizs, W. J. 8. Barber-Starkey, 
anchester. 


18,262. REMOVAL of the Action of Liaut on Puoto- 
orapuic SurFaces, J. C. Osborne, London. 
18,268, Armmne and Sieutine of Guns, J. C. Sellars, 


Live . 
13,264. Funnexs, &c., J. Lytle, je. Liverpool, 
18,265. Apvertisinc, A. 8. King, Thorpe-next-Nor- 


wich. 

13,266. Drawine Instruments, W. J. Harris and W. 
Overton, Birmingham. 

18,267. Preventinc OverRUNNING of CoLLiERy, &c., 
Enornes, P. Wheeler and W. Grimmett, Birming- 
ham. 

13,268. Locxine, &c., Rarmway Carriace Doors, J. 
Ogilvie, Forfarshire. 

13,269. Fire-Escare, J. B. Cooper and L. W. Camp- 
bell, Manchester. : 

13,270. Ecuipse Sanitary Winpow VENTILATOR, E. G. 
Ree, West Brighton. 

18,271. TrRamcarR Destination Inpicator, 8. Russell, 
Belfas 


t. 
13,272. Prerarina for Srinnina, &c., W. H. Rhodes, 
Manchester. : 
13,278. Typewriters, C. Turnbull, jun., Newcastle-on- 


ne. 

ce TypocRapuic, &c., Macuine, H. Schwarz, Man- 
chester. 

13,275. Saarpentne Cutters of SaeaRinc MacuINEs, 
C. Burgon, Sheffield. 

18,276. Coverinc Wires to Protect from Corrosion, 
E. Shinn, Liverpool. 

igs wo Sreet Core Goitr Civs, A. Adams, Mussel- 

u 


argh. 
13,278. Rotts for Fiarrenive Sueets, G. Cory, Wed- 
nesfield Galvanising Works, near Wolverhampton. 


13,279. Construction of Drain Pipes, E. Hindle, 
orbury. 
13,280. Propucine Desicns in Furs, T. H. Recknell, 
London. 
18,281. Brusues, J. Spital, Dartmouth. . 
18,282. Bakinc Porrery Bricks, J. Kirkman, Man- 


chester. 

18,283. Propuctxc CaricaTuREs of Drawrnas, J. B. 
Fenby, Sutton Coldfield. 

18,284. Evaporatinc Apparatus, J. Foster, Glasgow. 

13,285. Bepsteap Capivets and S#etves, A. and E. 
Foley, London. 

a Mernop of Openrnc Lerrers, B. 8. Weston, 


ion. 
18,287. Latcamsa Mecnanism of Locks, J. Birch, 


ndon. 

18,288. Covertna Metatuic Furniture with Brass, 
W. H. Davis, London. 

13,289. Box Pitine Metuops, J. Wotherspoon, jun., 
G a 


iw. 
13,290. AvromaTic GAME or AMUSEMENT, M. Justin, 
London. 
18,291. Governors for Steam Evarnes, B. M. Fletcher, 
London. 


13,292. Governinc Marine Enorives, A. Dobson, 
Belfast. 


13,293. Hay Press, J. Norris, London. 
13,294. InpIa-RUBBER, &c,, A. F. B.ilderbeck-Gomess, 
London. 
13,295. Perampu.ators, A. F. Yorke, London. 
18,296. Apparatus for ADVERTISING PuRPosEs, F. A. 
mpenois, London. 
18,297. Apparatus for ExHavstrina Air, E. Petersen, 


mdon. 
18,298. Pregectites for Fire-arms, E. Palliser, 
on. 


ndon. 

13,299. Evastic Wueet Tires, J, A. Mays and W. J. 
Munden, London. 

18,300. MecuanicaL Musicat Instruments, A. Capra, 
London. 

13,301. Curtars Rop Hovpers, J. H. Norrington, 
London. 

18,802. CurtTatn Banps, T. Elsley, London. 

13,303. Rattway Sienacuine, R. Adams, A. W. Pratt, 
and 8. A. Say, London. 

18,804. PuHorocrapuic Cameras, M. A. Wier, London. 

13,305. Stoppinc and Starting Tramwcars, &c., E. 
Hartstein, London. 

18,306. Sprinc Door Hrvces, G. A. Farini, London. 

13,307. Door Locks, G. A. Farini, London. 

13,808. Cuttine ATTACHMENT for Reexs or Spoo.s, E. 
Cottam, London. 

18,809. Trucks for Carryinc Furnace Sraa, C. L. 
Bell, London. 

18,810. Damprnc Postace Stamps, &c., W. T. Shaw, 


on. 
18,811. Fiyrsc Macuines, R. F. Moore, London. 
18,312. Maxine Supaive of Sopivm, F. Ellershausen, 


mdon. 
ag me Ax es of CarRiacE WHEELS, E. A. Bredenberg, 
naon,. 
13,314. Seats of ScHoo. Desks, T, Cruwys, London. 
13,315. Roorinc Tices, G. F. Redfern.—{C. F. Bellino, 
Germany.) 
13,316. Horsesnors, R. E. Ogilby, London. 
13,317. Apparatus for PLayinc Games, H. Schooling, 
London. 
13,318. Winvows, W. J. E. and E. J. E. Henley, and 
T. Spurrier, London. 
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SELECTED AMERICAN PATENTS. 
From the United States’ Patent Ofice Official Gazette. 





427,370. Gas Cueck ror Orpnance, H. Schneider, 
Creusot, France.—Filed January 80th, 1890. 

Claim.—(1) The composite obturator or gas check 
for the breech-screws of guns, said check consisting of 
two flat washers and an intermediate _— ring, 
with rings at the ee to prevent exudation of the 
lastic material, substantially as described. (2) 
e bination of the bl head and a movable 
breech-screw of a gun with the composite obturator 
or Se check between the said head and screw, the 
said check consisting of two flat washers and an 
intermediate plastic ring, with rings at the joints to 
prevent exudation of the plastic material, all substan- 


427370] 











tially as described. (8) The composite obturator or 
= check adapted to be placed between the movable 
ead and movable breech-screw of a gun and on the 
stem, and me ere | of two flat washers, an inter- 
mediate ring of plastic material, elastic rings to make 
joints at the sides of the chamber, and similar elastic 
rings to make joints with the said stem and prevent 
exudation of the plastic material, all substantially as 
described. (4) The composite obturator or check 
adapted to be placed between the movable head and 
movable breech-screw of a gun and on the stem, and 
consisting of two flat washers, an intermediate plastic 
oo ring or rings between the head and one 
washer, elastic rings, each in one piece to make joints 
at the sides of the chamber, and similar elastic rings 
to make joints with the stem and prevent exudation 
of the plastic material, all substantially as described. 





es 
——— 


427,405. Iron Core ror DyNAMO-ELECTRIC'M jc 
. Depres, Paris.—Filed December 7th, iene 
Claim.—(1) In an armature for a dynamo. elect 

machine, a magnetic bam Bee com of segmen 
lamin of iron, each shaped a an open — 
substantially as described. (2) In a dynamo-electri; 
machine, an iron ring core composed of laminated 
hollow cellular segments, substantially as described, 
(8) In - armature for curren machines, 4 
ic core com ble 
cok auaion "uctag seumiened. a0 at ‘al eee 
each shaped as an open frame, substantially ag de. 
omibes. (4) An armature ring core for dynamo-clec 
m h a BR . 








P i secti 
section being composed of separable groups of base 





of iron, each shaped as an open frame, substantially 
as described. (5) An armature ring core for dynamo- 
electric hi d of laminated cellular seg. 
ments tenoned or spliced Segetnas end to end, - 
stantially as described. (6) In an armature ring core 
for dynamo-electric hines, the bination of a 
series of laminated cellular ents tenoned or 
spliced together end to end with locking bars con- 
nected with the hub of the armature for retaining the 
segments in position, substantially as described. 
427,447, APPARATUS FOR APPLYING STRAINERS WITHIN 
Service Pipes iy Crrcuir with Water M 
J. Thomson, Brooklyn, N.Y¥.—Filed March 6th, 1890, 
Claim.—(Q1) The combination, with the main supply 
pipe provided with a joint, of a service pipe, a detach. 
able cou g for the service pipe, and a coiled strainer 
fitting the interior of the service pipe at or near its 
free and arranged to bear against the spud of the 
meter, the construction and arrangement being sub- 
Sa om as described, whereby the coupling 
= | be ned, the service pipe bent to one side, 
and the strainer discharged therefrom by the flow of 
the fluid in the pipe, substantially as set forth. 
(2) The combination, with the main supply pipe 











having a joint, of a service pipe, the detachable coup- 
ling to connect the service pipe with the meter, and a 
loosely coiled conical strainer having a closed end 
inserted into the pipe at or near its end and arranged 
to bear against the spud of the meter, the construction 
and arrangement being substantially such as described, 
whereby when the service nr is in position the 
strainer will be held in place by the meter, but when 
not in position the strainer may be freely inserted or 
discharged therefrom in the manner set forth. 


427,552. Turpine Water-woeet, N. F. Burahan, 
York, Pa.—Filed October 22nd, 1889. 

Claim.—The combination, substantially as herein- 
before set forth, of a turbine water-wheel gate with 
its horizontal adjustable bearings on opposite sides 
thereof to secure correct alignment. The combina- 
tion, substantially as hereinbefore set forth, of the 
quarter-turn draught tube, the casing secured on the 
end of the horizontal jon thereof, the cover 
secured on the opj osite end of the casing, the gate, 
gate arms on opposite ends of the gate uniting in 
corresponding central horizontal bearings or journals, 


427,552] 
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adjustable radial su ing arms carrying central 

adjustable beari: — tively mounted on the 

wheel cover and dra ht tube, the ee ee 
-arm journals, ec’ 

- the other through 


c , self-lubricating 
bearings outside the draught tube, the bearing block, 
its holder, and set screw acting on end of the 
shaft, and the wheel mounted on the shaft between 


the gate bearings. 
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ELECTRIC LIGHTING IN LONDON. 
No. I, 


‘HE ST. JAMES'S AND PALL MALL ELECTRIC LIGHT 
THE 8T. J COMPANY. 


s company was formed for the purpose of supplying | 
as pm fight to the whole of the parish of St. J ames, 
Westminster. The first central station is situated in | 
Mason’s-yard, Duke-street, and consists of a building of | 
three storeys constructed of white brick, and fire-proof 
throughout, standing in the centre of the yard and com- 
pletely isolated from the surrounding buildings. The | 
architect was Mr. R. A. Came, M.I.B.A. The offices of | 
Mr. Jas. Strick, general manager and secretary, are in 
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where only a small number of 1i 

, is run along one side cf a stre 
_ taken off for buildings on bo 
demand is greater, 
street—examples of 
James’-street, &¢.— 
ring main are conn 
The fall of 
and “ feeder points,” 

| the most distant building lighted is shown diagrammatically 
resenting the engine-house, 

e 
‘ zontal line repre 
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ghts is required, a main 
et only, and connections 
th sides; but where the 
a main is run along each side of the 
this may be noted in Pall Mall, St. 
while buildings which lie within the 
ected direct to one of the six main 
potential between the engine-house 
and again, from the feeder points to 


B the feeder 
most distant buildinglighted. The hori- 
sents the potential 107°5 volts at A, B, 
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and at full load, when 112°5 volts is reached 
is a potential of 102-5 at the most distant 
mains are of ample size, and it will be seen 
ximum variation of potential is 2 volts either 
potential of 1 volt is allow 
y keeping lamps o 
parts of the district can be efficiently 


The charge made b 


the buildings, a: 


f three or four 
different voltages, all 


y the company is 7d. per Board of 
enue for the last quarter is propor- 
must be remembered that less light 
any other quarter of the year. The 
8: 140, which are used for gas con- 


tionately low, but it 
is required than in 
figures 12°8 : 7-9 : 8 
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the building; and the chief engineer is Mr. 8. T. Dobson, 
M.LE.E, Working commenced on April 4th, 1889, and 
the Salisbury Club was the first customer; at the present 
date, barely fifteen months after, the company has 110 
Customers, and is feeding lamps equal to 5285 of 16-candle 
bower each. The low tension direct current system is 
used, and the mains are laid on the three-wire’s stem. 
The district in which the bulk of the lighting has hitherto 
een carried on is shown on the accompanying plan, 
Fig. 1, from which it will be seen that three mains start 


from the engine-house, each of which soon bifurcates, and | 
the six leads thus formed feed a continuous ring main 
from which the outlying district issupplied. The points | 


of junction, or “ feeder points,” of the six leads with the 
ring main are connected back to the engine-house by 


pilot wires, to which we shall refer later on. In cases 110 volts with half had, 
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sumption, will give an approximate idea of the relative 
the four quarters of the year taken 
even during this last quarter, from 
80th, the amount received b 
for current supplied has been 8s. 3d. for 
16-candle power wired. 
, calculated to supply 20,000 lamps 
| Of this number it is safe to recko 
| 75 per cent. will be in use at a give 
sos | possible to wire 20,000 lamps and still w 
| the total capacity of the plant. 
| Building—tThe building is a we 


consumption during 
| in order. 
| April Ist to June 
company 
‘lamp of The whole plant is 
of 16-candie power. 
n that not more than 


ll-built structure, 
nd three storeys in 
and dynamos are in the 
greatly enlarged by excavation 
It is divided into two parts, and is 


easuring 88ft. long by 21ft. broad, a: 


| The engines, boilers, 
and C with no foad om. The potential rises at A to basement, which has been 


resulting in a fall at C to under the yard. 
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type by Messrs. Davey, Paxman, and Co., with space | and has reached the chalk. It will be worked by | disconnection, and to limit it to one boiler or one pair of 


for a sixth. 
these boilers, 
ever made. 

Exte 


which are among the largest of the type 


sit. 24in. high; internal fire-box, 6ft. 1}in. long by 5ft. 4}in. | mentioned below, and fed into the boilers by two Worth- 
a high; mean diameter of barrel, 6ft.; | ington pumps with 4in. rams, and one with a 8}in. ram. | have a special attachment—Robinson’s patent—to insure 


wide by 5ft. 10in. 


Jength of barrel including smoke-box, 18ft. 6}in.; total | All the boilers are also provided with injectors. 


The accompanying engraving illustrates | a deep-well pump, and the water raised into tanks, which | engines at the most. 
are built into the walls of the building on the third floor, 
The main dimensions are as follows:— | and have a total capacity of 4000 gallons, and from these 
rnal fire-box, 6ft. 104in. long by 6ft. 1}in. wide by | tanks it will be drawn through the feed-water heaters of the pipe from which it is necessary to exclude it, it 


If it be objected that stop valves, 
| however good at first, may prove leaky some day from 
| disuse or inattention, and may admit steam into a section 
may be stated that the stop valves at Mason’s-yard 


that however great the leakage may Le, it shall not pass 





length of boiler, 20ft 5in.; tubes, 257, 2}in. diameter by 
10ft. 1lin. long; shell plates, gin. thick ; internal firebox, 
j,in. plates for sides and crown, and jin. plate for tube 
plate; heating surface in tubes, 1593°4 square feet ; heat- 


wrought iron Yin. internal diameter and Zin. thick. They 
are all overhead, and are so duplicated—on Messrs. 
Willans and Robinson's “ ring-main” system—as to pre- 


through to the next section of pipe—presumably under 
repair—but shall be diverted where it can do no harm. 
Each engine is fitted with a separator, with gauge-glass 
and drain, and by these and other means very complete 


Steam and exhaust pipes——The steam pipes are of 


ing surface in fire-box, 146°8 square feet ; grate area, 32°5 | vent the possibility of a serious breakdown as the result | provision is made for the drainage of the steam pipes 


square feet; rivetting, longitudinal seams treble rivetted | of any single accident to the system of pipes. 
seen by the general plan of the engine and boiler rooms, 
there is a continuous Yin. main supplying all the engines 


with double butt straps, circumferential seams double 
rivetted lap joint ; working pressure, 160 lb. per square inch. 





MESSRS. DAVEY, PAXMAN, AND CO.'S LOCOMOTIVE BOILER 





As will be | The steam supply to the feed pumps is taken from both 
limbs of the ring main, so that a breakdown in the supply 


is almost impossible. In the event of one limb of the 
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They are built of the best mild steel. The gases are deli- | in pairs, and receiving steam from the boilers separately. | ring-main being wholly out of use, the other can supply 
vered downwards into a cross flue below the floor level, | Each boiler is designed to drive two engines. The various | the whole of the engines with a drop of less than 4 Ib. in 
which enters the base of the chimney near the feed heaters. | branch connections are made with such bends as to pro- | pressure, but the chances are greatly against any single 


At one end of the house an artesian well is being sunk by 
Messrs, Isler and Co., of Southwark, which is lined with 
cast iron tubbing 5ft. diameter for 15ft. down, and then 
hatrows to a wrought iron pipe © ‘i}in. internal 
diameter. The well is already sunk to a depth of 258ft., 





vide amply against the effects of expansion, and by | accident giving rise even to this nominal inconvenience. 
means of eleven stop valves separating the different | The exhaust pipes, which are of cast iron, and shown 
boilers and groups of engines—independent of the ordi- | by dotted lines in the plan, are laid underneath the floor 
nary stop valves on the engines and boilers—any length | in properly formed trenches, covered by wrought iron 
can be eut out, so as to localise the effect of a leak or! chequer plates, and run to two Berryman feed-water 
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heaters, 22ft. high by 6ft. in diameter, made by 
Messrs. J. Wright and Co., of Tipton, placed near the 
boilers. Both feed-water and exhaust pipes are provided 
with bye passes, the exhaust discharging into the exhaust 
shaft direct in case of any accident to the heaters. The 
heaters are placed at a slightly lower level than the rest 
of the engine-room, so that the bottoms of the heaters are 
the lowest points in the system; hence no drains are 
required beyond those belonging to the heaters. The 
lighting of the building is at present carried out by means 
of Edison-Swan incandescent lamps, a few of 200-candle 
power, and the bulk of 16-candle power; but arc lamps 
are now being made, of which two will be used in the 
engine room, two in the boiler house, and two outside 
the building. 
(To be continued.) 








THE BRITISH ASSOCIATION AT LEEDS. 


Tue town of Leeds may be congratulated upon its 
successful and very satisfactory arrangements for the 
reception of the British Association, the members of 
whieh have reasons for thanking Leeds. The reception 
room is in the fine hall of the Town Hall, and it is con- 
verted for the time being into a large and luxurious 
lounge, provided with every requisite for correspondence 
and communication. It is, moreover, a hall large enough 
to contain all the usual inquiry and post office facilities, 
so that members have everything most conveniently 
arranged in the one locality, to which every one turns 
as a first calling place in the morning, as the place to 
go to when in doubt as to what to do, and the next occu- 
pation, and as a resort between the attendance at the sec- 
tions. The meeting will probably be well attended. A 
great industrial town like Leeds, which perhaps turns out 
a greater variety of manufactures than almost any other 
town in the world, would be expected to provide a large 
contingent of members conversant with the application 
of scientific facts in these manufactures, and also to 
add to science by that most valuable of all scientific 
knowledge which is acquired in the course of manu- 
facturing experience. The Leeds men are not, however, 
we believe, contributing many papers, and the Associa- 
tion will have little more of the scientific and literary 
help from Leeds than is given in the small, but useful, 
interesting, and diversified ‘‘Handbook for Leeds and 
Airedale,” which has been prepared for the use of the 
Association. It contains twenty-five articles, some not 
more than a page in length, by as many authors. Pro- 
fessor L. C. Miall, who writes the introductory chapters 
on “ Airedale; its Scenery, Historic Sites, Geology, and 
Natural History,” is general editor of the handbook; 
and Mr. T. Fairley edits the twenty-two articles which 
have been written by different engineers and manufac- 
turers, and are collected under the general head, 
“Industries of Leeds and District.” The contents of 
this handbook afford a good index to the very large 
number of works and manufactories and places of 
interest which may be visited. The programme of the 
local arrangements, however, mentions no less than fifty 
establishments of different kinds which are open to the 
members of the Association. There is thus something to 
suit every taste and every kind of thirst for knowledge of 
how things are done. As a set-off against the work of 
instructing or being instructed, there are two conversa- 
zioni, and a large number of excursions have been 
arranged for Saturday—to-morrow—and Thursday next. 

The address of Sir Frederick Augustus Abel, F.B.S., 
an abstract of which we publish this week, was very 
largely attended, and its diversity of subject matter 
secured it many attentive listeners. Sir Frederick, how- 
ever, contented himself with a retrospective and unam- 
bitious address, and did not utter anything to startle 
either the scientific or any other part of the world. The 
sectional work is rather more promising this year than 
has lately been the case; but until the papers have all 
appeared it is impossible to say what they may contain, 
for many of them are not in the hands of the secretaries 
until the day on which they are read. Section G, that in 
which most of our readers chiefly interest themselves, is 
plentifully supplied with papers, but it is possible quantity 
is the leading quality. Captain A. Noble, F.R.S., gave 
an address, as president, which chiefly occupies itself 
with mechanics in modern artillery armament and war- 
fare. This address we shall publish on another occasion. 

It was expected that a discussion would take place on 
mechanical nomenclature, a report of a committee on 
which appears to have been prepared; but it is not quite 
clear to which section the committee belongs—at all 
events, there is something in the nature of a disowned 
about it at present. It is possible that although of no 
importance to engineers, the parents of the report may 
soon turn up and settle itsdestiny. The evening lectures 
include one to the operative classes by Professor Perry 
on “Spinning Tops.” This will probably be popular, 
and it may be expected that Professor Perry, while show- 
ing that he can still spin a top, will prove to operative 
mechanics the value of knowing why a top sleeps and 
why it wobbles when it wakes. Mr. Poulton’s lecture on 
‘“‘ Mimicry ” will be intended for and will attract a dif- 
ferent though equally amused audience. Professor C. V. 
Boys will lecture on “Quartz Fibres and their Applica- 
tions.” 








Tue Thomson-Houston Motor Company has begun the 
erection of a large electrical plant for the Atchison, Topeka, and 
Santa Fé Company at the Castle Gate mine, Utah. The generating 
plant will have a capacity of 750-horse power, and the first applica- 
tion will be as follows:—A 35-horse power motor will be connected 
with a Lidgerwood hoisting engine, and will be used to hoist empty 
miue cars, sixteen in a trip, up a grade of from 5 per cent. to 20 
per cent. into the mine. The loaded cars run out by gravity. A 
similar motor will be attached to the large ventilating fan, and the 
main haulage roads will be iliuminated by incandescent lamps. 
There will also be twenty-five arc lights on the surface to furnish 
light on the tips aad for other outside work. 





ADDINGTON WATERWORKS, CROYDON. 





In a recent impression we described and illustrated the 
pumping engines at Addington. It should be known that 
there is in connection with the Croydon Waterworks a 
very fine reservoir, constructed by Mr. Thomas Walker, 
M. Inst. C.E., borough and water engineer, Croydon. We 
are indebted for the following particulars to a paper read last 
July by Mr. Walker before the Association of Municipal and 
Sanitary Engineers at Croydon. 

Addington Waterworks were opened on August 2nd, 1888. 
and consist of a well and pumping station, and a service 
reservoir on Addington Hills, with connecting pumping and 
service mains. 

Addington well is situated at Hare’s Bank, three-quarters 
of a mile south of Addington village. The level of the 
ground is 318ft. above sea level. The well is sunk to a depth 
of 200ft., all in chalk, and is 10ft. in diameter. The top 
75ft. is lined with 9in. brickwork in cement. The lowest bed 
of flints, or bottom of the Upper Chalk, was passed at 152ft. 
from the surface. Water was first found at a depth of 87ft.; 
the largest yield during the sinking was about 180,000 
gallons a day. Headings have been driven in several direc- 
tions from the well, chiefly at 142ft. from the surface. On 
the east side, several important water-bearing fissures were 
crossed. The first of these cut through increased the pump- 
ing 600,000 gallons a day. In continuing the headings on 
this side, several more important fissures were cut through, 
yielding large supplies of water, and when the yield was 
2,491,000 gallons in the twenty-four hours, the work in the 
well had to cease through the inability of the two 24in. 
pumps to keep the water down. 

The total length of the headings is 813 yards, and they are 
generally 6ft. high and 44ft. wide. The storage capacity of 
these and the lower part of the well is about 502,000 galls. 
The cost of the headings averaged £3 5s. 9d. per foot per run. 
The pumping machinery has been erected by Messrs. Easton 
and Anderson, and comprises a 125-horse power compound 
beam engine of the Woolf type, three steel boilers, and 
double-acting pumps of the bucket-and-plunger pattern. The 
engine has high-pressure cylinder, 20in. diameter, and 4ft. 
stroke ; low-pressure cylinder, 34in. diameter, and 6ft. stroke. 
The capacity of the two are in the ratio of 1 to 44. The well 
pump is worked from the well end of the beam, and lifts the 
water into a tank under the engine house floor; and the 
reservoir pump, by a continuation of the low-pressure piston 
rod, forces it from this tank into the reservoir. Both pumps 
are 19in. diameter, and 6ft. stroke, and deliver 72 galls. each 
stroke. The engine makes eighteen strokes per minute, 
and, therefore, delivers 77,760 galls. per hour. The boilers 
have single flues, and are 26ft. long and 5ft. in diameter ; 
the working pressure is 100 lb. per square inch. The 
pumps are so arranged that a duplicate set can be put in 
the well. The buildings are large enough to contain dupli- 
cate engine and boilers. Two cottages are erected for the 
engine-driver and stoker. A large copper float, with wire 
attachment on which brass marks are placed 10ft. apart, 
indicates at all times, on a 10ft. gauge, the level of the 
water in the well above Ordnance datum. An overhead 
travelling crane has been fixed for hoisting from the bottom 
of the well by steam, or lifting parts of the engine or pumps 
by hand gear. The best large Welsh steam coal is used— 
Fforchaman—and last — pumping was as follows :—221} 
million gallons pumped to reservoir; 242 tons of coal used 
during the day, and 96-2 tons for banking up fires and 
getting up steam in the morning; average height of lift, 
2454ft-; duty of engine, boilers, and pumps—lbs. of water 
raised lft. high by 1 cwt. of coals—83,172,051. Cost of 
pumping, including coal, stores, and labour—working ex- 
penses—{d. per 1000 gallons; rates, sundries, and repayment 
of capital and interest for works described, costing 
£54,700 3}d., making the total cost of the water supplied by 
the new works, 4d. per 1000 gallons. 

Addington village is supplied directly from the pumping 
main, and the pulsation of the pumping was intensified on 
the end of one of the 3in. branch service mains, sometimes 
so much as to vary at each stroke from 40ft. to 330ft. on the 
pressure gauge, and to burst lead service pipes, of which the 
a adjoining afterwards stood without rupture 1500ft. 

ead. This pulsation has since been entirely neutralised by 
placing a small air vessel at the spot and connecting the 
service main with it. 

The Addington reservoir is a covered service reservoir upon 
Addington Hills, eighty-seven acres of which belong to the 
Corporation of Croydon. The hills are composed of the 
water-worn round pebbles and fine sands of the Oldham or 
Blackheath beds, and the best of these materials from the 
excavation were chosen for the concrete, a portion of the 
sand being removed by screening. The entire structure, with 
the exception of the rendering, and the asphalte on the cover- 
ing arches, is of Portland cement concrete, without any puddle 
backing, and the work is found to be perfectly water-tight. 
The reservoir is constructed to hold 5,000,000 gallons. The 
contour of the ground causes it to be oblong, the size being 
420ft. by 124ft., by 163ft. deep. The seven covering arches 
run lengthways, and have a span of 16ft. with a rise of 4ft., 
and rest upon walls consisting of piers and arches 2ft. thick. 
The outside walls are 6ft. thick at the base and batter to 
4hft. thick at the top. The covering arches are 14ft. at the 
crowns and 3ft. at the springings. The floor, outer walls, 
and roof are of concrete, mixed six to one by measure, the 
piers and arches of the longitudinal and cross walls, up to the 
springing level of the covering arches, five to one, a little 
Thames sand being used to make them set sooner. The concrete 
was hand-made, turned over twice dry, wetted from a rose, and 
thoroughly mixed on wooden platforms. It was placed in its 
final position with a shovel, so that the coarse and fine parts 
of the concrete were mixed equally together, and also well 
worked to insure solidity throughout. Water was rather 
freely used, but not so as to stand on the surface of the con- 
crete when in position. For joining up the work when it 
was set, grout made of one part of cement to two parts of 
sand was used, and, when necessary, the old work was 
cleansed, roughed over with a pick, and brushed before the 
grout was applied. The floor is 18in. thick, put on in two 
layers, the joinings overlapping. The inside of the outer 
walls, which required to be roughed, and the floor, were 
carefully rendered, the first coat 4in. thick with cement and 
washed Thames sand, in the proportion of one to one of each; 
and the finishing coat fin. thick of neat cement, put on before 
the first coat was quite set, and thoroughly well trowelled to a 
smooth hard face. This cement was well cooled before being 
used. A double thickness of rendering is laid under the piers 
and on the springing of the arches against the outer walls. 
The rendering may be said to line the inside of the reservoir 
in every part of it up to 6in. above overflow level. Before 





they were rendered, fifteen slight vertical cracks 

in the outer walls. These wens ea out ina V chene cis 
cross-sectional area of about 1 square foot, and filled in With 
good concrete. Careful examination since the reservoir has 
been in use fails to detect the slightest fracture in the 
rendering in any part of the work. The outside of the 
covering arches forming the roof is covered with asphalte 
jin. thick, in two coats breaking joints, and is found to be 
water-tight. The spandrels of the arches are inclined from 
the centre to the ends of the reservoir, with 3in. land drains 
laid on them to carry off surface water, and about 2ft of 
earth covering is placed over the crown of the arches, A 
division wall, 12ft. high, across the reservoir, with arrange. 
ments for using either side when the other is empty for 
cleansing or repair, is found to be very convenient. © The 
main from the pumping station enters each division at the 
springing level of the covering arches; this is also the 
overflow level, and is 465ft. above Ordnance datum, and 87ft 
above the highest part of the borough. A water cushion is 
formed on the floor under each inlet by walls 2ft. high 
enclosing a space 10ft. by 6ft. , 

Messrs. Kirk, Knight, and Co., of Sleaford, were the con. 
tractors, and the work could not have been done better. The 
surface of the hills over the reservoir has been restored, and 
planted with heather as before. Many were afraid the 
reservoir would spoil the contour of the hills, but now that 
the work is completed, all are satisfied with the result. No 
daylight is admitted into the reservoir; it is not needed, and 
it would cause the water soon to be green with a vegetable 
growth. For the protection of the reservoir and the hills, a 
caretaker’s lodge has been built over the entrance to the 
reservoir, with a covered shelter surrounding it. The view 
from the site, on a clear day, is very extensive. 

The pumping main is 2lin. in diameter; the delivery or 
service mains, to connect up the old water mains and to give 
a supply for public purposes beyond the two-mile radius, vary 
from 18in. to as small as 3in., according to their position, 
and end at Norwood New Town, a little further off than the 
Crystal Palace. The total length laid in the new works is 
13} miles; the weight is 2454 tons. The price, coated and 
delivered at East Croydon Station, averaged about 78s. per 
ton. They were all laid by the Corporation workmen, rod- 
lead being used in jointing instead of gasket. The greatest 

ressure in the mains is 345ft.; only one burst has occurred 

itherto in this work, an experience which is exceptionally 
favourable. Telegraphic communication is established 
between the well and the Croydon works. Kempe’s automatic 
apparatus transmits every inch of rise and fall in the reser- 
voir, registering it on a clock-dial in the engine-house, and 
similarly to Croydon, where it is also registered on a diagram 
worked by an eight-day clock. The levels of the low-level 
reservoir are similarly registered on the same diagram paper. 
The cost of the new works has been as follows, viz.:— 


Addington well, £10,256; land, £500; buildings, £6385; 
pumping machinery, £4651 Ee de 2%, van. be 

Reservoir, £14,205; caretaker's lodge, £910 .. 

Water mains, £15,281; telegraph, £528.. .. 

Sundry expenses .. .. 2. 02 «. « 


21,792 
15,115 
15,809 

1,984 





Total cost .. £54,700 








AMERICAN PATENT LAW AND 
EFFECT EVAPORATION. 

From an American source details have been published by the 
Paper Trade Review of the decision—filed July 8th—of Judge 
Butler, in the case of the Sugar Manufacturing Company +. the 
Yaryan Manufacturing Company, heard in the United States 
Circuit Court, Eastern District of Pennsylvania. 

The suit was for infringement of two patents, No. 341,669, dated 
May llth, 1886, and No. 378,843. dated February 28th, 1888, 
granted to Mr. S. M. Lillie, the first being for an ‘improved 
apparatus for evaporating sugar solutions,” and the second for 
**Vacuum apparatus for evaporating liquids,” The defence con- 
tested the validity of each patent, and also denied infringement. 

Prior to Lillie’s invention the most advanced apparatus for 
vacuum distillation was one patented by Mr. Yaryan in 1884, but 
the apparatus was not successful when applied to sugar distillations, 
and further patents were taken out by Mr. Yaryan in 1886, the 
object being to overcome the defects associated with the apparatus 
of 1884, Mr. Lillie’s efforts had also been directed to this end, 
and he applied for the patent under consideration, April 25th, 1884. 
Mr. Yaryan subsequently took out later patents. 

Judge Butler stated: ‘A comparison of the specifications and 
claims of Mr. Yaryan’s application of 1886—for No, 355,259—with 
Lillie’s shows that the invention described in each—as respects the 
matter here involyed—is substantially the same. Differences in 
form and construction of some of the parts of the apparatus, 
described in the two a appear, but they seem to be 
immaterial as respects the subject of invention now under con- 
sideration. In principle, operation, and effect the apparatus are, 
I think, the same to the extent here involved.” 

ex hopes the points raised by the defence, the Judge con- 
sidered that an affirmative answer seemed unavoidable in relation 
to the question ‘‘Is the patent valid?” The next question, ‘‘ Has 
the respondent infringed?” he held the following opinion:— 
** Looking at Lillie’s specifications and claims and observing thie 
variety in form and combination comtemplated, it is, I think, 
reasonably clear that the devices used by the respondent infringe 
the patents under consideration, While there are mechanical 
differences, the apparatus of the complainant and respondent, so 
far as respects these claims, seem to be the same in manner of com 
bination, the elements embraced, mode of operation, and effect. 
It would be a waste of time to enter upon an analysis of the 
— and point out the infringement more particularly. 1 
think the substance of each claim involved is almost as readily 
seen in the respondentsasinthe complainants.” In the other patent 
sued upon—No, 378,843—the question of validity applied to claims 
3, 4, and 6. It was pointed out that the ‘‘ multiple-effet ” process 
was old, and had long been practised when this patent was applied 
for. Rillieux described, pod ps plied it, in 1843, as was evident by 
his patent of that date. Alluding to Lillie’s claims, Judge Butler 
was unable, after patient examination, to find any material 
distinction between Lillie’s means of uniting several ‘single-effet 
apparatus, with a view to the multiple-effect, and that employed 
by Rillienx. In construction, character, operation, and effect the 
means or devices employed seemed to be essentially the same. He 
held that ‘the first patent to Lillie embraces everything mentioned 
in them to which he is entitled. For the introduction of any of 
the matters covered by that patent unto the respondent's combined 
devices, it must answer in damages, as we have already determined. 
He cannot use them in any connection or combination whatever 
without the complainant’s assent.” 


MULTIPLE. 








Tue Nordenfelt submarine torpedo boat, which 
attracted so much attention at the Jubilee Review off Portsmouth, 
isno more. She was conditionally sold to the Russian Govern- 
ment, and on her way to Cronstradt she stranded on the coast of 
Jutland, was got off and repaired, since when the vessel has heen 
lying in Cop iting a buver. At last she has been 





hagen roads a 
purchased as old iron and broken up. 
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RAILWAY MATTERS. 


‘o less than thirty-nine different railway gauges seem 
to = been in use between 1880 and 1889, 


Tue survey for the Cashmere Railway is being arranged. 
India pays one-third and Cashmere two-thirds of the cost. 


Tux road level of all girder bridges on the Great 
Indian Peninsula Railway which infringe standard dimensions is 
to be rai The work is estimated to cost about £7600. 


Tux Jaffa-Jerusalem railroad, commenced a short time 

,o, is in the hands of a French company—the Société Anonyme 
Ottomane du Chemin de Fer de Jaffa-Jerusalem — with head- 
quarters at Jaffa. 

In view of the national exhibition to be held at Prague, 
Austria, in 1891, a project is on foot to construct an electric street 
railroad, and to have it y as one of the objects of interest, 
The line is to be about 2500ft. long. 


‘Tue formal opening of the Boynton Bicycle Railway, 
between Boynton Junction and Brighton Beach, Coney Island, 
took place three weeks ago. The cars and engines are constructed 
to run over a single rail of the old road from Gravesend to Coney 
Island. 

Tux Midland Railway Company on Tuesday opened its 
Doe Lea extension line in Derbyshire. It is about eight miles in 
leugth, and connects the Clowne and Teversal branches, thus 
forming another route from Chesterfield to Mansfield, and running 
through an important colliery centre. 


Tux railroad statistics of the United States for 1889, as 
given in advance sheets of Poor's Manual, are very impressive. At 
the close of that year there were 161,397 miles of track, of which 
5751 were laid during the year. The gross earnings for the year 
were a trifle over one billion dollars, and the net earnings nearly 
one-third of a billion—318,125,339 dols. 


Ir is stated that Erastus Wiman’s plan for construct- 
ing a double line railway tunnel under New York bay between 
Rosebank on Staten Island and Bay Ridge in Brooklyn is favoured 
by New York capitalists and railway men. The entire cost is esti- 
mated at £1,200,000. Mr. Wiman is quoted as saying that the 
transportation of coal alone would make the investment a paying 
one. 


Tur number of miles of Hungarian State railway open 
to traffic in 1889 was 6570, of which 4415 were either owned by 
Government or under direct Government control. In 1888 the 
number of locomotives was 1612, of passenger carriages 2776, and 
of goods wagons 34,299, The nominal value of shares issued, 
priority obligations included, was £84,733,574, and the capital ex- 
pended was £71,712,919, 


Messrs. LoGan AND Hemmineway, contractors to the 
Manchester, Sheffield, and Lincolnshire Salivey, Sa have 
pushed on with considerable vigour the new line between Beighton 
and Chesterfield. This line runs through the ironworks, and con- 
nects some of the largest collieries owned by the Staveley Company. 
The directors of the Staveley Company regard the new railway 
as a factor of the most important character in the future of the 
concern, 


A SINGULAR empirical rule is in force in parts of 
Germany, to the effect that rails are to be regarded as good if the 
sum of their tensile strength in kilogrammes per square milli- 
metre plus the contraction in percent. is approximatel poo fat 
which le been found to be the case in tests of over 1000 good rails. 
Hence any tensile strength between 65 and 50 kilos. per square 
millimetre will pass provided the per cent. of contraction is properly 
situated between 20 and 35, 


Tue Busk-Ivanhoe Tunnel, cutting the Continental 
Divide of the Rocky Mountains, on the line of the Colorado Mid- 
land Railway, which, when completed, will be the third largest 
tunnel in the United States, is now likely to be pushed forward 
with vigour, the contract having been finally let to Mr. M. H. 
Keefe, of Helena, Montana. The complete double outfit of 
tunnelling machinery, boilers, air compressors, and rock drills are 
to be furnished by the Ingersoll-Sergeant Rock Drill Company. 


At the steam tramway works of Messrs. Merryweather 
and Sons, Greenwich, a series of experiments are being made on the 
closed conduit system for electric tramways, invented by Mr. John 
Gordon. The system is a novel method of charging underground 
conductors by means of a special system of automatic distributors, 
which are situated at considerable distances along the track, the 
lines and conductor rail being of a simple and cheap description. 
The results will be made public; and it is claimed that the 
—— will prove to be an important step towards the solution of 

e difficulties which have, so far, impeded the progress of electric 
traction. 


A new locomotive with downward draught furnace 
has been run for a week, two round trips per day, on the route from 
Portland, Me., to Sebago Lake, eighteen miles, making seventy- 
two miles each day, with one e and two passenger cars. 
The results are said to be good. e inclines are heavy, though 
the load is light. The grates bars are water tubes. e ashpan 
has a water bottom like that used by Mr. Webb; the intention is 
to get rid of sparks. It appears, however, that the exhaust nozzles 
have had to be contracted, and after all sparks are emitted. 
Downward draught furnaces have often been tried in this country 
with stationary boiler furnaces, They are failures. 


_ A rEcorD of train accidents in the United States in 
June includes 64 collisions, 67 derailments and 6 other accidents, a 
total of 137 accidents, in which 58 persons were killed and 253 
injured. These accidents are classified by the Railroad Gazette as 
follows:—Collisions: Rear, 29; butting, 20; crossing and miscel- 
laneous, 15; total, 64. Derailments: Loose or spread rail, 4; 
broken bridge, 2; defective switch, 1; broken wheel, 4; broken 
axle, 6; broken truck, 3; broken car, 1; broken drawbar, 1; broken 
parallel rod, 1; misplaced switch, 5; careless running; 2; cattle on 
track, 5; washout, 7 ; malicious obstruction, 1 ; accidental obstruc- 
tion, 1; purposely misplaced switch, 2; unexplained, 21 ; total, 67. 


Tue Board of Trade have presented to Parliament six 
reports, made under section 24, sub-section 6, of the Railway and 
Canal Traffic Act, 1888, on the classification of merchandise traffic 
and the schedule of maximum rates applicable thereto. The six 
reports apply to the South-Eastern, London, Brighton, and South 
Coast, London and South-Western, Great Western, London and 
North-Western, and Great Northern Railway Companies. With 
all these companies the Board uf Trade have been unable to come 
to an agreement, and they will therefore employ the time before 
next Session in considering any facts and figures which may be 
laid before them, before embodying in a provisional order the 
classification and schedule which they think ought to be adopted. 


Tue Chignecto Ship Railway is being pushed along by 
a force, according to the Engineering News, of 1500 hands. A novel 
= has been adopted in the construction of a bridge across the 
idnish river, a small tidal stream two miles from the northern 
terminus, Instead of building the bridge, which is a massive stone 
arch structure, across the stream, a site was chosen some distance 
from the stream, and here excavations were made, the founda- 
tions laid, and the arches erected with no trouble at all from 
water, After letion a new ch 1 will be dug for the river, 
bringing it around to the bridge, and the embankment will be 
built across the old channel. Most of the force is engaged on the 
eep cuts, in which there is a large amount of rock excavation, 
and in the work at the terminals, : 








NOTES AND MEMORANDA. 


AccorpInG to the American Geologist, the largest gold 
mine in the world is in Alaska. It is lighted throughout by 
electricity, and is worked day and night. 


THE LElektrotechnischer Anzeiger states that the 
Allgemeine Elektricitats Gesellschaft have announced their 
willingness, in conjunction with the Oerlikon Company, to 
transmit 300-horse power from the Neckar at Lauffen to the 
Frankfort Exhibition, a distance of 175 kiloms.—about 109 miles— 
on condition that an ordinary overhead cable, 5mm. in diameter, 
connecting the two places, is provided free of cost. 


A CORRESPONDENT of the Electrical World in Woon- 
socket, R.I., states that some time since there was a trouble with 
one of the arc machines in use, and after a careful investigation by 
Mr. Pierce, the electrician, it was found that the static discharge 
from a belt to the frame, and thence to the armature, perforated 
the insulation so that the machine current had followed it and 
burned out the armature coil. The trouble once found, a very 
simple and effective remedy was employed: Grounded rods were 
_ from the pulleys so as to take the static discharge from the 

t. 


In a paper on “The Igniting Point of Sulphur,” by 
J. R. Hill—Chemecal News, 61.—and by B. Blount—id—Mr. Hill 
concludes from experimental observations that sulphur ignites at 
248 deg. Inhis experiments, the sulphur contained in a test tube, 
fitted with a double bored cork, was heated in a bath of sulphuric 
acid, while a current of air, heated to about 60 deg., was aspirated 
through the sulphur-tube. Blount, under somewhat similar cir- 
cumstances, found the igniting point of sulphur to be 261 deg., 
but owing to the supply of air being very limited, this number is 
probably too high. 


Tue Americans are said to be the best dentists in the 
world. It requires some faith, however, in statistics to believe 
that they use annually 1800 lb. of gold in stopping decayed teeth, 
worth about £90,000. However, that is what M. Victor Menner 
says. This gold is never recovered, of course, but is buried with 
the — in whose mouth it is placed. Making allowance for the 
rapid increase of the population of the United States, and for the 
continued deterioration of American teeth, it appears that in less 
than one hundred years the American cemeteries will contain a 
larger amount of gold than now exists in France. 


Ir is said that the largest cistern in the world is under 
the machine shop at the Charlestown, Mass., Navy Yard. It is 
100ft. in diameter, with a depth of 40ft. -It was built in 1858 by 
Master Labourer Otis Little, and supplied water to the great 
machine plant. The cistern was fed from a number of wells on the 
higher land near Chelsea-street by means of underground aque- 
ducts, More than 850,000 bricks were used in its construction. 
This mammoth well has not been utilised since the introduction of 
Mystic water into Charlestown in 1865. It is possible that, regarded 

urely as a reservoir of fresh water, this is the largest cistern. 
ut there are gasholder tanks in this country very much larger. 


Pure aluminum melts and becomes fluid at about 
1200deg. Fah. The amount of impurity in aluminum materially 
alters its melting point. One per cent. of iron raises the melting 
point over 100deg. It does not remain firm like lead almost to 
the fluid point, and then suddenly give way, but has a stage of 
from 1000 to 1200 deg. Fah., in which the metal becomes pasty, 
loses much of its power and cohesion, and during which stage, if 
the metal be gently pressed together, it can be readily welded. 
It is, however, very red-short at this temperature, and will not 
stand hammering to weld the metal without crumbling down. If 
the metal is not too long a time in this pasty condition, it does not 
seem to become injured after being again cooled down. A sheet 
of aluminum 12in. square and lin. thick weighs 14°03 1b. ; a bar of 
aluminum lin. square and 2lin. long will weigh 1°171b.; a bar of 
aluminum lin, in diameter and 12in. long will weigh 0-918 Ib. 


On the cost of power from electric motors the Electrical 
Engineer says, ‘‘It is to be borne in mind that the motor business 
depends largely for its success upon the rates at which the con- 
sumer can secure his current. e have received within the last 
few days the new schedule of power rates recently adopted by the 
Brush Company, of Baltimore, ‘after a very careful consideration.’ 
It is as follows: ,,-horse power, 2°50 dols.; }-horse power, 3 dols.; 
}-horse power, 5dols.; 1l-horse power, 10 dols.; 2-horse power, 
16 dols.; 3-horse power, 21 dols.; 4-horse power, 26 dols.; 5-horse 
power, 30 dols.; 6-horse power, 33 dols.; 8-horse power, 42 dols.; 
10-horse power, 50 dols. This scale, which goes into effect on 
July 1st, seems reasonable for a city presenting such conditions as 
Baltimore does, with a large population engaged in a variety of 
pursuits, but not distinctly of the industrial type, and not present- 
ing so great a diversification of small industries as one finds, for 
example, in Boston or Newark. Still, the motor business has been 
fairly well worked up in Baltimore, and there are now 375 motors, 
representing about 200-horse power of daily consumption of 
current. With the revised schedule this number and quantity 
should increase quickly.” 


Tue new Croton Aqueduct is 38°12 miles in length from 
Croton Lake to Central Park, New York. Of this 29°63 miles is 
tunnel through solid rock, or in some places loose soil, which is 
worse ; 2°37 miles is pipe line under ground ; and 1°12 mile is an 
open trench. The tunnel throughout most of its length has been 
lined with brick. This has called for about 163,000,000 bricks, or 
sufficient to build thirty-three structures of the size of the New 
York Jribune building. If the area of the inside surface of the 
tunnel were laid out as a plane, it would amount to 162°83 acres, 
one-fifth of Central Park. Over 2,800,000 cubic yards of material 
were excavated, and if this were added to the 3,250,000 cubic yards 
of masonry placed, the mass would be equivalent to 83 per cent. 
of the volume of the great pyramid of the Cheops, in Egypt. A 
better comparison lies in this, that this material would be sufficient 
to build a wall 10ft. thick and 55ft. high around Manhattan 
Island, thirty miles in length on the water front. Over 5,800,000 lb. 
of dynamite were used in blasting for the tunnel and forty-two 
shafts that lead down to it. Twenty-eight of these shafts will be 
left open after the aqueduct goes into operation. The total cost 
of this work up to last June was 23,558,030°45 dols. There will be 
more to come, but comparatively not much. 


In a paper on “The Destruction of Large Masses of 
Iron and Steel by Blasting,” by Hugo Muench—‘ Proceedings,” 
Institution of Civil Engineers, vol. c.—the author classes these 
under three heads, viz.:—(1) Bodies which can be broken, or rather 
blown to pieces, by charges of dynamite laid loosely on or against 
them ; (2) hollow bodies, where the blasting charge can be placed 
as ina bore-hole, or whose capacity is sufficiently large to admit of 
their being filled with water, into which the dynamite charge can 
be placed ; (3) huge masses of steel or iron which must be bored 
into as if they were rock and then blasted. Under the first head 
is included mainly the destruction of iron railway bridges in time 
of war, and which the civil engineer, therefore, seldom has an 
opportunity to deal with, The author, however, quotes the iron 
bridge—on the Leipzig-Dresden line of railway—over the Elbe at 
Riesa, which, destroyed by a flood in 1870, fell into the river 
below, completely blocking the bed, and had to be blasted out. 
The formula adopted by the Corps of Military Engineers for bodies 
classified under the first head is L = 0°0063a?, where L = 
dynamite charge in kilogrammes, ) = breadth of bodyincentimetres, 
d = thickness of body in centimetres, and this formula applies to 
wrought iron structures, solid or rivetted, provided the rivets are 
more than 16cm. apart; but wrought iron plates with rivets less 


‘than 16cm. apart, and all cast iron plates require only half the 4 


charge given by the formula. Cast steel plates, however, require 





double this charge. 


MISCELLANEA. 


A Quesrc advice states that a railway eastward to the 
coast of Labrador, a distance of 850 miles, is now projected, whence 
the voyage to Milford Haven can be made in 34 days. The capital 
of the company proposing to undertake the business is £4,000,000. 


THE aluminium re gnny | is extending. The American 
Manufacturer states that the Pittsburg Aluminium Manufacturing 
Company is building an immense works, and will multiply its 
capacity six times. It is working night and day. We believe the 
Cowles process is that used. 


_ Txose who maintain that electric lighting, as practised 
in the United States, is quite free from danger, may consider the 
fact that the Detroit Electric Light and Power Company has 
adopted a plan of insuring its employés, every one of whom is pro- 
vided with a £1000 policy, the premiums upon which are paid by 
the company so long as he is in its employ. The arrangement 
insures the employé’s family in case of accidents, and protects the 
company from damage suits, 


In celebrating the completion of the harbour improve- 
ments at Ciotat, the manager, M. Robert, recently gave a remark- 
able dinner to the aor: and the engineer corps. The caisson was 
decorated and brilliantly illuminated, and the banquet in the work- 
ing chamber, at the bottom of the harbour, 26ft. below the surface 
of the sea. e banquet was followed by a concert, and the 
guests remained for several hours without any other inconvenience 
than the slight buzzing in their ears caused by the atmospheric 
presssre, 


VINALHAVEN, Maine, claims to have produced the 
largest stone ever worked. The Bodwell Granite Company recently 
quarried a shaft of granite which deserves this distinction. In 
height it considerably exceeds any of the Egyptian obelisks. The 
Vinalhaven shaft is 115ft. long, 10ft. square at the base, and 
weighs 850 tons. It is understood, says Stone, that the compa: 
quarried this immense monolith on its own account, not having an 
order for anything of the kind. Having got tke stone, the company 
suggests that it would be a fitting contribution from Maine for the 
monument to be erected in honour of General Grant. It would 
also be a splendid advertisement for the company. 


Messrs. Ernest Scott anv Co., electrical engineers, 
Newcastle-on-Tyne, have obtained the contract for the complete 
electric light installation for the new flour mill at Dunston now being 
built by the Co-operative Wholesale Society. This mill, when 
completed, will be one of the largest in the kingdom, if not the 
largest, and the electric light plant which is being put in in dupli- 
cate will consist of two ‘400 Tyne” compound wound dynamos, 
running at 600 revolutions per minute, and 466 16-candle power 
incandescent lamps. The arc light installation will consist of one 
9-unit “Tyne” compound wound dynamo and 10 ampére ‘‘ Tyne” 
arc lamps in strong water-tight lanterns with reflectors. 


One of the most remarkable strikes on record is that of 
the American Brick Manufacturers’ Association. ‘‘The Board of 
Walking Delegates” has demanded of four firms of brickmakers at 
Verplanck’s Point, on the Hudson, that they should discharge all 
their non-union workmen and employ none but union men. The 
firms refusing, a boycott of their brick was ordered, and no union 
bricklayer or other union workman in New York City dare touch 
one of their brick, and no dealer dare handle them for fear of being 
boycotted himself. The other brick manufacturers have come to 
the rescue of the four boycotted firms, and have agreed to stop the 
shipment of brick to the New York market until the Board of 
Walking Delegates removes the boycott. It is estimated that this 
5° a of the brick supply will throw out of employment over 
60,000 men engaged in the different branches of the building trade. 
The action of the Manufacturers’ Association shows that a ‘‘ sympa- 
thetic strike” may be made by capital as well as by labour. 


News comes from San Francisco that the Nicaragua 
Canal Construction Company has purchased from the American 
Contract and Dredging Company the entire plant formerly used 
on the Panama Canal. The purchase includes seven dredgers, 
fifteen lighters, several tug boats, the machine shops, with their 
contents and supplies of every kind. The plant is now in prepara- 
tion for removal to San Juan del Norte. It did most of the work 
accomplished on the Panama Canal. The dredgers are of excep- 
tional power, and one of them has a record of excavating 257,000 
cubic metres in one month. The price paid was £12,000. The 
canal company has contracted with Messrs. Simons and Co., of 
Renfrew, for one of their patent hopper dredgers, which has three 
central hoppers holding 1000 tons, with a capacity of 500 tons an 
hour. It has two triple-expansion engines of 1500-horse power, and 
three boilers, working under 150 1b. pressure. These dredgers will 
be employed on the bars at Brito and Greytown. The same 
advices report the opening of the old harbour at the latter place. 


THE steamers now permitted to be used on the water- 
ways of the Canton Province are mainly launches used in towing 
the regular trading boats, and two conditions are imposed, one 
that the launch or steamer is owned by Chinese, the other that the 
applicant for a certificate is to be owner of the boats to be towed. 
This latter condition is described by the Commissioner as a most 
wise one, for its effect is to confine launches to definite routes, and 
its object ‘“‘to secure a gradual and eful development in the 
use of steam power by safeguarding the invested interests of the 
passage-boat owners and securing to them the advantages of 
the new order of things, instead of creating a rivalry between 
a interests, which could only result in trouble and the 
indefinite postponement of so beneficialachange. Several attempts 
have been made by syndicates to secure the monopoly of steam 
towage by the offer of large sums annually to the provincial 
exchequer, but such offers have in the general interest been 
rejected by both the late and the present Governor-General. The 
employment of these boats will render the navigation of the inland 
waterways cheaper, safer, and more expeditious, and will thus 
exert a three-fold influence in developing trade in both foreign and 
ies products which cannot fail to make itself felt in the near 
uture.” 


Sir H. Dovtron has presented a monumental fountain 
to the city of Glasgow. The whole of this fountain is in terra- 
cotta. The style of architecture selected is that of Francis I. The 
circle of the outer basin rim is 70ft. in diameter, the pedestals, of 
which there are twenty-four, making the total width still greater. 
On eight of the pedestals large vases are placed. At a height of 
18ft. from the ground is a large basin curving out boldly and 
gracefully toa diameter of 22ft. Below this, within four main 
arches, are four large groups representing the Colonies, and 
between them four intermediate niches, the openings of which are 
filled with tracery. Above this basin, and supported on a terra- 
cotta structural dome or core, rises an elaborate superstructure. 
Around the central shaft are four niches for statues, and bracketted 
out above them is a wide projecting cornice. Seated above this, in 
the divisions formed by four pierced screens, are four female 
figures, holding vases from which water is pouring. The screeus 
terminate below an enriched pedestal which supports a statue of 
her Majesty Queen Victoria. The total height of the fountain to 
the top of this statue is 46ft. With the exception of the four 
figures pouring water, which are of a purely decorative character, 
the scheme of sculpture is arranged to represent the Empire. All 
the figures are above life size, The design and working drawings 
of the whole erection have been furnished by Mr. A. E. Pearce, 
designer to Messrs. Doulton and Co., and the modelling has been 
carried out by a staff of artists under the supervision of Mr. W. 8S. 
Frith, of the City and Guilds of London Institute Technical Art 
School... This fountain was originally erected at the Glasgow 
Exhibition, 1888, 
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THE NEW HYDRAULIC LIFEBOAT. 


THE Royal National Lifeboat Institution has produced the 
latest novelty in shipbuilding, in the shape of a steam life- 
boat, which has recently been put through a long course of 
exhaustive trials, and which, after many alterations aimed at 
rendering her — was practically accepted as in every 
way complete by the Institution, during the last week of 
July. The designing of her, and the carrying to completion, 
the alterations taught by experience to be desirable, the 
arranging and re-arranging, and the innumerable trials, have 
been labours of love with Captain the Hon. H. W. Chetwynd, 
chief inspector of lifeboats, and with Mr. Joseph Green, of 
Messrs. R. and H. Green, of Blackwall, her builders; and to 
these two gentlemen in the first instance is due warm con- 
gratulation for the successful issue of their labour, and after 
them to all those who had any part in her design, construc- 
tion, or trials. 

The Institution has for many years been earnestly tryin 
to find some means of propelling lifeboats mechanically, an 
and in 1886 it appointed a special sub-committee to inquire 
fully into the question. This committee, after visiting the 
Liverpool International Exhibition, with a view to examining 
the various models of steam and other mechanically pro- 
pelled lifeboats exhibited there, and hearing the evidence of 
those lifeboat coxswains from all parts of the coast of the 
United Kingdom who had the greatest experience in the 
help to be obtained by the employment of steam tugs, in 
assisting to perform lifeboat services, regretfully reported 
that they were “unable to recommend the adoption of any 
pattern of steam lifeboat at present.” 

The following May, nothing daunted by the want of 
success in previous endeavours, the Institution offered gold 
and silver medals to competitors all over the world for 
“models or drawings of a mechanically-propelled lifeboat 
best adapted to meet the conditions under which lifeboats 
are called upon to perform their work.”” In response to this 
offer numerous models and drawings were received from all 
parts of Great Britain, the Continent, and even from the 
United States. These were submitted to Sir Frederick 
Bramwell, Sir Digby Murray, and Mr. John J. Thorneycroft 
as judges, who reported, after a lengthy and careful 
examination, that not one of them was suited for the 
purpose for which it was intended. At the beginning of 1888 
a proposal for a steam lifeboat was made to the Institution 

y Messrs. R. and H. Green, the well-known shipbuilders at 
Blackwall, which proposition, having passed through various 
modifications, as the result of consultation with the com- 
mittee and their professional officers, was accepted by the 
Institution, and the steam lifeboat now under notice, and as 
illustrated in this week’s number, has been completed, and 
was, as we have said, handed over by the builders to the 
Institution a few days ago. 

The details of this novel lifeboat, which has been named 
the Duke of Northumberland, after the President of the 
Institution, and which is to be stationed at present at 
Harwich, are as follows:—Length, 50ft.; beam, moulded, 
12ft.; breadth, extreme, 14ft. 3fin.; draught loaded, extreme, 
with three tons of coal, thirty passengers, nine crew, and 
full outfit, 3ft. 3in.; displacement at this draught, 21 tons; 
indicated horse-power, 170. The engines are of the horizon- 
tal compound surface-condensing type, with cylinders of 
Shin. and 143in. respectively, with a stroke of 12in. The 


boiler is Thorneycroft’s patent tubulous pattern, having | the stern, and so check her s 





84 square feet. The fan engine supplying the forced draught 
is inverted, with a single cylinder, and runs about 1000 revo- 
lutions per minute. The engines and boilers are each in 
separate water-tight compartments, both of which are effici- 
ently ventilated, when closed at sea, by means of the forced 
draught fan, and by a patent cowl when natural draught 
alone is used. Asmall but powerful gun-metal steam capstan 
is fitted on the forward hood, the engine of which is situated 
in a water-tight compartment below. The great peculiarity 
of the boat is that she is propelled by means of hydraulic 
power, i.c., the steam engines are used for driving a 
turbine from which the power of propulsion is obtained. It 
may be said at once that this system is the only one applic- 
able to the necessities of the case. A 
service is, of course, out of the question, asshe could be so easily 


could she be used as a sailing vessel. A screw propeller in smooth 
water is the most efficient way of absorbing the power deve- 
loped, but in heavy seas it would be continually out of water, 
and half the time practically useless. Further, there is the 
danger of its being broken by striking the ground, or against 
the side of a wreck, and there would be continual risk of its 
being fouled by rope or wreckage; in any of these cases the life- 
boat herself would be of little use, for she could not be sailed 
with a fouled propeller dragging through the water. There 
are many other reasons why paddles or screws are impossible 
for the propulsion of lifeboats, and therefore it is that both 
these types of vessels—admirable as they are in their own 


ciple adopted. The advantages set forth and claimed for the 
lifeboat are as follows:—(1) The propelling power in the 
vessel is instantaneous; (2) no racing, loss of power, or 
injurious effects to the machinery, however much she rolls or 
pitches ; (3) the vibration usually experienced in a screw or 
paddleboat almost disappears ; (4) as the engine only runsin one 
direction the wear and tear of machinery is greatly reduced, and 
there is no loss of time due to stopping and reversing for going 
astern; (5) the management of the vessel is entirely in the 
hands of the officer on deck; (6) there are no serious 
obstacles under water to interfere with her sailing qualities, 
or affect her should she take the ground or run foul of ropes, 
&c.; (7) should anything happen to the rudder, she can be 
steered with the turbine alone. 

The action of the turbine will be at once understood by refer- 
ence to our engravings. An inlet scoop is provided on the 
centre line of the boat of sufficient area to admit of a very 
large quantity of water running freely into the turbine, the 
entrance to the scoop being protected by means of iron bars 
in the shape of a grating, which will prevent the passage of 
anything foreign of sufficient size to interfere with the work- 
ing of the turbine. The water having passed round, is dis- 
charged through the valves shown at either side, and, 
according to the position of these valves, either through the 
pipes leading forward or aft, as it may be desired to propel 
the boat in a direction ahead or astern. The working of 
these valves is in the control of the commander of the boat, 
whocan manipulate them together or separately as he wills; he 
can discharge through the pipe towards the bow, on the star- 
board side, and through that towards the stern on the port side, 
| and so turn the boat round almost, if not quite, on her own 

centre. He can discharge from both sides, astern, and 
| propel his boat ahead at full speed; or he can allow a certain 
| amount of water to pass through the pipes leading towards 





peed; or he can reverse 


dle vessel in such a | 


disabled by the slightest obstacle, and under no circumstances | 


particular spheres—were discarded, and the hydraulic prin- | 





; soul on board; and all the time the engines are delivering 
| water through the turbine at the rate of 60 tons a minute. 
| The arrangement of inlet adopted effects a saving of power 
| over an ordinary flush inlet in a ratio of 18 to 25. It is 
| securely a by—in addition to the grating before 
| mentioned—an elm side keel on either side, which also serve 
| the purpose of keeping the boat upright when she takes the 
| ground. 
This type of boat having been adopted, it only remained to 
| fit the machinery into a vessel sufficiently strong, light, sea- 
worthy, handy, and fast. Apparently neither time, pains, 
nor expense was spared in order to obtain a boat with the 
| greatest possible strength compatible with lightness. The 
very best steel procurable was employed in her construction, 
having been submitted to the severest cold tests ; indeed, so 
rigidly was this insisted upon, and so close was the inspec- 
| tion, that the hearts of the steel makers were nearly broken 
| before material of a sufficiently excellent character was pro- 
| duced. The rivetting is a special feature of the boat, being 
| in excess of that usually employed in to o boats and 
| similar vessels. Where a torpedo boat has double rivetting, 
| the lifeboat is triple rivetted, and there is no single rivetted 
| seam from stem to stern, either in board or in the hull of the 
| Duke of Northumberland. The strength and seaworthiness 
| is still further amplified by a complete system of sub-division 
| of longitudinal and transverse water-tight bulkheads, giving 
|in all fifteen water-tight compartments, each of which can 
| be rapidly drained by bilge pumps and steam ejectors. 
Great attention was paid to insure stability, and several 
| tests were made, one being of a highly practical nature. All 
| the weights being placed on board, a heavy parbuckle was 
| passed round the vessel. The end of this was fastened to a 
| powerful steam crane furnished with a dynamometer, and 
| the boat was then inclined until she lay completely on her 
| beam ends. In this position lack of stability would have 
been apparent by her turning entirely over, which she was 
| free to do, but so confident were the designers of the 
|accuracy of their calculations—which showed righting 
| powers up to 110deg.—that two members of the firm remained 
| on board during the whole of the experiment. The final trials 
| —official—to prove the boat’s great handiness in mancuv- 
| ring, sea qualities, speed, &c., took place on the river 
| between Blackwall and Gravesend on July 24th _ The 
| visitors were received on board by Mr. Charles Dibdin, the 
| secretary of the Institution,and by the Chief Inspector of 
| Lifeboats, Captain the Hon. H. W. Chetwynd, R.N., both of 
| whom were ceaseless in courtesy to all on board, and with 
| Mr. Joseph Green and Mr. Peck from the builders, pains- 
| taking to the last degree in answering every question which 
| could possibly be framed as to the boat, the design, the 
| machinery, the manufacture, &c. &c. During her run down 
the river the wonderful little boat attracted attention from 
| ashore and afloat, and many a cheer was given, many a flag 
| dipped, many a steam whistle blown in grateful recognition 
| of the efforts of the National Lifeboat Institution, as the 
| well-known colours came into view. Previous to these river 
| triais, the boat had been subjected to a long series of exhaus- 
| tive experiments in the open sea, and for many weeks has been 
| tried in all conditions of weather and in every peculiarity of 
| sea to be had off the east coast. 
During the early part of the run we had an eloquent though 
| unrehearsed exhibition of the admirable manceuvring power 
of the boat. A sudden gust of wind having blown off the — 
| of the pilot, who under Captain Chetwynd’s direction handl 


a heating surface of 606 square feet, and a grate surface of | altogether at his own will and without reference to any other ' the boat during the day, by a few turns of the valve handle* 
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the little vessel was stopped and put full speed astern in a 
few moments. The steering being just too fine, the boat ran 
right over the cap, and the deck hand, who had a boat hook 
ready, failed to catch it; the direction of the boat was again 
reversed, and after circling round the cap it was picked up, 
the engines all the time going full speed in the only direction 
in which they run, and making about 400 revolutions per min.; 
the engineers and firemen to all intents and purposes being 
quite ignorant of what was being done. Indeed, one of the 
greatest advantages of the boat is that it can be entirely 
manceuvred by one man, who has never to give an order to 
reverse his engines, and never to wait until that operation is 
completed before the vessel is again under his command. By 
merely turning the handles which control the delivery from 
the turbine he can go ahead or astern, slowly or at full speed as 
he wishes, and as he can also steer his ship to a nicety he is 
quite independent of a coxswain. Many times during the 
trial under notice was the service of a coxswain dispensed 
with, and the boat was freely maneuvred in and out 
amidst barges, boats, and steamers by turbine alone. The 
speed of the boat is sufficiently good, as under ordinary 
circumstances, and when not unduly pressed, she can do a 
good nine knots ; but with a heavy forced draught pressure, 
when it is necessary to drive her, this can be considerably 
increased, as no doubt it would during a run out to a wreck. 
It is hardly necessary here to point out the great advantage 
the boat possesses in that she brings a perfectly fresh and 
unexhausted crew to a wreck, and is thereby enabled to 
render much more efficient service than could be expected 
from a crew much exhausted by hard rowing and severe 
buffeting about in an angry sea. The boat was not run over 
the mile on the occasion of her trial under notice, but her 
manceuvring powers were severely tested. Going at full 
speed she made with rudder a half circle in thirty-five 
seconds, and the full circle in fifty seconds. Going slowly 
with rudder and turbine, she made the full circle in forty 
seconds, and with turbine alone in fifty-two seconds. By 
working the turbine levers on deck, she was brought to a 
dead stop from full gre in thirty-two seconds, and from 
dead stop she attained full speed in four seconds. These 
tests were made several times, and always with the greatest 
accuracy, and they prove conclusively how entirely the 
vessel is under the control of the officer on deck, without 
cecessitating any communication with the engine-room. The 
boat is also rigged for sailing, carrying a lug sail and jib, and 
no doubt can be sailed satisfactorily. Her mast is fitted 
into a tabernacle, and when not wanted can be lowered 
between the two funnels into a suitable iron crutch. Much 
attention has been devoted to the steering gear, which, for 
additional security, is twofold, viz., yoke lines, and a wheel 
in connection with a well-arranged patent screw gear. The 
rudder is Hickman’s patent, but for this icular boat it is 
constructed so that the lower part rises and falls automatically 
should it touch the bottom or any wreckage or other obstacle. 
The anchor is of the Institution’s pattern. It is made fast 
to 120 fathoms of 5in. Manilla, and is worked with a handy 
little cat davit. 

Accommodation for a shipwrecked crew is provided in a 
spacious well just abaft the engine-room, which will carry 
about thirty passengers, and around which a comfortable 
and sheltered seat runs. This well is fitted with large valves, 
through which any water taken on board is freely discharged ; 
and numerous scupper holes, with non-return flaps, are also 
fitted. The seat running round is formed of teak lockers, in 
which much can be stowed. Under the deck of the well are 
two tanks, capable of holding water equal in weight to that 
of a shipwrecked crew; and in order that the trim of the 
boat may be kept constant, these tanks are kept full when 
running out to a wreck, and only pumped out when the crew 
to be saved is on board. The remainder of the top of the 
boat is covered with ‘“ Corticine,” which gives a firm grip to 
the foot, and greatly reduces the danger of being thrown by 
heavy rolling. 

Tests have been made to settle the action of floating wrecks 
on the scoops with the following results :— 

Experiment No. 1—Hove No.1 apparatus, consisting of 
two 6ft. spars, coupled by a jackstay, overboard, and steamed 
between poles and engines, going 200 revolutions. Port pole 
went into go astern outlet; starboard pole swung round, and 
the bottom coming up on port side well abaft the intake 
showed that the rope must have passed under the intake 
without being sucked in. 

Experiment No. 2.—Hove No. 1 apparatus overboard, and 
proceeded as before. The apparatus caught under bottom; 
went astern, and the apparatus cleared away directly. 

Experiment No. 3.—Placed poles on each bow, and got 
jackstay with attachments under the forefoot. Hove poles 
overboard, and the apparatus passed completely under 
bottom, and came up astern clear of vessel. 

Experiment No. 4.—Experiment No. 3 repeated, with 250 
revolutions ahead. The apparatus caught somewhere under 
bottom, the pole bumping under the quarter, but on going 
astern the apparatus cleared itself. 

Experiment No. 5.—Apparatus No.2, six spars tied together, 
carried forward and put over stem under forefoot. The ends 
were then thrown overboard, and the boat steamed ahead 
250 revolutions. The apparatus passed right under the vessel 
and came up astern. 

No. 3 apparatus: Good strong tarred lifeboat sail, buoyed 
so that it might be recovered. 

Experiment No. 6.—The sail was passed round bow under 
forefoot. The buoys were let go, and the boat steamed ahead 
250 revolutions. The sails stopped up the inlet; but, on 
anchoring, the sail cleared away and came up. 

Experiment No. 7.—The sail was thrown over bow. The 
boat went astern until well clear of it, then she went ahead 
250 revolutions. The stem took sail about lft. under 
water. The sail passed completely under the bottom, without 
fouling, and was recovered astern. 

Experiment No. 8.—No. 7 repeated, but stem took sail above 
water and pressed it down. The sail passed intake all clear, 
but one buoy rope caught bilge keel. In endeavouring to 
haul in sail—engines running at 150 revolutions—it got over 
intake; but, on stopping engines, the sail immediately 
dropped clear. 

The Royal National Lifeboat Institution was established 
in 1824, and from then until the end of 1889 it has the 
maguificent total of 34,670 lives saved placed to its credit, a 
fact which entitles it to the heartiest support from every soul 
in the three kingdoms who is connected, directly or indirectly, 
with those who go down to the sea in ships, and which ought 
to establish its claim to that voluntary contribution on which 
it depends for its very existence. It at present possesses a 
fleet of some 293 boats on the coast, many of which are old 
and obselete, for the replacement of which funds are badly 
needed. Every effort during the past year has been made to 





place the lifeboat service in a yet higher state of efficiency, 
either by stationing new boats on the coast, or by improving 
old ones for temporary use until such time as the society 
shall be in a position to remove them, and to substitute 
others of a superior type. During the year 1889 £46,817 was 
expended in connection with its lifeboat establishments on 
the coasts of England, Ireland, and Scotland, by the Institu- 
tion, and 627 lives were added to the roll of those saved pre- 
viously. The rewards granted by the committee in recogni- 
tion of these and other services connected with the lifeboat 
cause comprised during the year silver medals, clasps, 
binocular glasses, aneroid barometers, certificates of service, 
votes of thanks on vellum, and, in cash, £5103, including grants 
to the relatives of lifeboat men who perished while on duty. 
In all cases of attempt to save life the lifeboat crews are paid 
by the Institution, whether successful or not, a fact which is 
frequently lost sight of. The average expense of a station is 
£1050, the boat costing £700, and the boat-house £350, but 
an additional sum of £70 per annum is required for its main- 
tenance. During the year 1889, twenty new lifeboats of 
various sizes were sent to the coast, all of which have given 
complete satisfaction to their crews, some of them having 
already rendered excellent service in saving life; and during 
the same period the boats at nineteen other stations were 
supplied with water-ballast tanks and other improvements. 
Although the year 1889 cannot be considered to have been 
by any means a stormy one, yet various parts of our coasts 
were visited by heavy gales in February, October, and 
November, during which months important services were 
rendered. Of the 1149 times the boats were launched in 1889, 
namely, 239 times on service and 910 times for exercise, only 
one resulted in the loss of life through capsizing. During 
the last 6000 times on which the boats have been launched, 
generally whilst a terrific sea was breaking on shore, only 
forty-five cases of capsizing have occurred, and of these in 
only twenty-three was there a loss of life. 

That the Institution has received a liberal support from 
the public is quite clear, in that it has been able to expend so 
handsome a sum as £47,000 in one year’s noble work; still, 
much is left undone which could be attempted were still 
greater funds available. Many and many a dangerous coast 
district on which wrecks occur, year after year, is necessarily 
left unprovided for because the Institution cannot reckon on 
an income sufficiently large to enable it to watch the whole 
of the coast line of the three kingdoms, and so the com- 
mittee continues to appeal to the community at large for that 
help which will enable it to maintain in a high degree of 
efficiency its present large number of boats, as well as to add 
to them, until the goal of its ambition is reached, and the 
sacrifice of life on our coasts has been reduced to a point at 
which it disappears. 








LAUNCHES AND TRIAL TRIPS. 


On Monday, August 25th, 1890, the large screw steamer Bush- 
mills—called after the celebrated Irish whisky distillery—built by 
Messrs. Edward Withy and Co. for Messrs. Boyd Brothers and 
Co., Belfast, proceeded on her trial trip in Hartlepool Bay. She 
measures over 300ft. in length. The engines are by the Central 
Marine Engineering Company, West Hartlepool. eir working 
gave every satisfaction to the owners’ representatives. 


On Saturday Messrs, Raylton, Dixon, and Co. launched a steel 
screw steamer of the following dimensions: — Length over all, 
287ft.; breadth, 39ft.; depth moulded, 21ft. 3in.; deadweight 
capacity, about 3300 tons, which vessel has been built to the order 
of Messrs, Arthur Holland and Co., London, being the eighth 
vessel lannched by Messrs. Raylton, Dixon, and Co. for this firm 
within six months. She is constructed on the web-frame principle, 
with poop, raised quarter deck, and topgallant forecastle. Her 
engines will be fitted by the North-Eastern Marine Engineering 
Company, of Sunderland, having cylinders 2lin., 35in., and 57in. 
= Yin. stroke. On leaving the ways the vessel was christened 
Manin. 





A trial trip took place a few days ago of the steamship Largo 
Bay, 287ft. by 36ft. 9in. by 24ft. 6in. moulded, built by Messrs, 
R. and W. Hawthorn, Leslie, and Co. for Messrs. W. Afflick and 
Co., Shields, Engines 20in., 33in., and 54in. by 36in., 160 1b. 

ressure, by Messrs. Westgarth, English and Co., Middlesbrough. 

e vessel was fully loaded and steamed an average, we are 
informed, of 9°57 knots at the measured mile at Tynemouth, which 
was considered highly satisfactory. A trial was also made of the 
steamship Sam Handford, 260ft. by 36ft. 6in. by 19ft. moulded, 
built by Messrs. R. Craggs and Sons, Middlesbrough, for Messrs. 
Page and Co., London. ines 20in., 33in., and 54in. by 36in., 
160 Ib. pressure, by Messrs, Westgarth, English and Co., Middles- 
brough. The trial was, we are informed, very satisfactory, and the 
vessel sailed for the Black Sea. 


On Monday, September Ist, there was launched from the yard of 
the Tyne Iron Shipbuilding Company, of Willington Quay-on- 
Tyne, a steel screw steamer of the following dimensions, viz.:— 
Length, 300ft.; breadth, 39ft. 6in.; depth, 22ft. 2in., moulded, 
and to class 100 Al at Lloyd’s on the well-decked rule. This vessel 
has water ballast fitted right fore and aft on the cellular system, 
and is also fitted with all modern improvements for the rapid load- 
ing and discharging of cargo, including four double cylindered 
steam winches, direct-acting steam windlass, large donkey boiler, 
steam steering gear by Messrs, Muir and Caldwell, and Hastie’s 
screw gear aft. The engines, which are to be supplied by Messrs. 
Wigham, Richardson, and Co., are of the triple expansion type, 
having cylinders 22hin., in., and 60in. by 39in. stroke, and 
working at a pressure of 160 Ib. 


The new steel steamer Penwith, built and engined by Messrs. 
Harvey and Co., of Hayle, Cornwall, to the order of Mr. R. B. 
Chellew, of Truro, left the port of Hayle on Saturday last, at 
4.30 a.m., for her trial trip. The steamer was in charge of Mr. 
H. N. Harvey, the manager of the works, assisted by Mr. Bickle, 
chief draughtsman, and Mr. Winter, chief foreman of the shipyard. 
Messrs. R. B. Chellew and Mr. Hodge represented the owners. 
The Penwith steamed steadily out of the harbour, navigating the 
narrow channel with great ease, thus showing the steering capabi- 
lities to be all that could be desired. After the necessary 
manceuvring to adjust the compasses, the engines underwent a 
variety of trials at full speed, and afterwards made a run of an 
hour’s duration with the engines limited to eighty revolutions. 
The distance by log and chart showed over 11 knots for the hour, 
which was considered very satisfactory. The vessel then proceeded 
to Cardiff to load coal for the Mediterranean squadron at Malta, 
under the charge of Captain Williams; Mr. James Williams, the 
company’s superintendent engineer, —— —— of the engine 
department. The vessel arrived at Cardiff on the following day, 
the engines having worked during the voy: most satisfactorily. 
The Penwith is of the —- dimensions:—Length, 270ft.; 
breadth, 364ft.; depth moulded, 20ft. Her registered tonnage is 
1260 tons, and her deadweight carrying capacity 2900 tons. She 
is built to Lloyd’s highest class on the modern well-deck type, and 
is of steel throughout. Her engines are capable of developing 
1000-horse power, the cylinders being 214in., 33in., and 56in., with 
39in. stroke. Her boilers, two in number, are 13ft. 6in. mean 


diameter by 10ft. long, with a working pressure of 1601b. per 
square inch, 





— 
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On Monday the steamship Weybridge, a steel screw 

built by Messrs, Raylton,  Ahalaggees Co., Middlesbrou nee 
ceeded from the Tees on her trial trip. ‘This vessel, w mye 
been built for Messrs. J. Temperley and Co., of Newcastle a 
London, for the Temperley Steam Shipping Company, is of th 
following dimensions:—Length over all, 307ft.; breath, done’ 
depth moulded, 2lft. din.; deadweight carrying capacity about 
3600 tons. She is built on the web-frame principle, with poo 

raised quarter deck, and partial awning deck. Her engines havc 
been fitted by Mr. John Dickinson, of Sunderland, of 1 nominal 
horse-power, with cylinders 22in., 35in., and 59in. by 39in, stroke 
The trial proved in every way satisfactory. — 


On Monday afternoon, the 1st inst., Messrs. Craig, Tay 
Co. launched from their Thornaby Shipbuilding Yard stone 
Tees, a steel screw steamer built to the order of Messrs, Macbeth 
and Gray, shipowners, Glasgow. Her dimensions are as follows -_ 
289ft. by 87ft. Yin. by 21ft. Sin. moulded. She is built on the 
cellular-bottom principle, with long bridge, long raised quarter 
deck, short well, and topgallant forecastle. She hasa steam wind. 
lass by Emerson, Walker, and Thompson Brothers’ steam steerin, 

gear, and all modern improvements so as to admit of rapid loadine 
and discharging. Her engines, on the triple-expansion surface. 
condensing principle, are by Messrs. Dunsmuir and Jackson 
Govan, near Glasgow, and are of the following sizes, 22in., 34in,’ 
5éin., by 39in. stroke ; working pressure 160 Ib, The engineers 
are also supplying four | steam winches, and suitable ) are 

boiler. As the vessel left the ways she was christened the Dunbeth 
by Mrs. Macbeth, of Dunbeth, Glasgow. The vessel and her ma. 
ee ae been built under the superintendence of Mr, J 

Donaldson, Jamaica-street, Glasgow. ; 


On the 1st inst., Messrs. Ropner and Son launched a steel screw 
steamer of the following dimensions :—Length, 301ft.; breadth 
40ft.; depth, moulded, ‘Dott, 7in. She has been built under special 
survey to class 100 Al at Lloyd’s, and will carry about 3800 tongs 
cargo and fuel on Lloyd’s summer freeboard, She has raised 
quarter-deck, long bri extended to foremast, short well, and 
topgallant forecastle, with house on bridge deck for the accommo- 
dation of captain and officers, cellular bottom for water ballast 
and built on the web frame principle, She will have four steam 
winches, two donkey boilers, steam steering gear amidships 
Hastie’s screw gear aft, Clarke, Chapman, and Co.'s direct steam 
windlass, &c., and all the latest improvements for a first-class 
cargo steamer. Her engines are by Messrs, T. Richardson and 
Sons, Hartlepool, on their improved triple-expansion principle, of 
1000 horse-power, with two steel boilers working at 160 lb. The 
steamer has been built to the order of Messrs. G. Horsley and 
Son, West Hartlepool. As she left the ways, she was christened 
Hesper by Miss Mary Horsley, of Wertlopest. 


On Tuesday the trial took place of the Cearense, one of the 
Red Cross line, owned by Messrs. Robert Singlehurst and Co., of 
Liverpool. The Cearense has been laid up for some time back, 
having new boilers, working at 2001b. pressure per square inch, 
fitted to her, her engines being altered to the quadruple expansion 

ment at the same time, so as to suit them for using with 
economy the high pressure of steam carried, and it is confidently 
ex t a great saving of coal will result. The work of 
converting the machinery, es fitting the new boilers, 
has been done by Messrs. David Rollo and Sons, Fulton Engine 
Works, Liverpool, to the — of Mr. George Hepburn, 
the company’s engineer. veral important alterations to the 
vessel's accommodation, both in cargo and passenger arrange- 
ments, have been made under the personal supervision of Mr. Wm. 
Isaacs, marine superintendent of the company, notably a deep 
water ballast tank just forward of the machinery space, and a new 
saloon in the 'tween decks aft. On Tuesday the engines worked 
well, and the performance was fully equal to what was expected, 
This is, we understand, the first time that engines have been 
quadrupled in Liverpool, as also the pressure higher than anything 
yet turned out in the port. 


The steamship Tigris, built by Messrs. John Blumer and Co., 
of Sunderland, was fully | hed on the 30th ult. She is 
of the spar deck type, 290ft. long, 40ft. beam, and 25ft. din. depth. 
The spar deck is principally of iron, sheathed with teak right fore 
and aft. She will be fitted with triple-expansion engines, with 
cylinders 23}in., 38in., and 62in. by 42in. stroke, by the North- 

rm Marine Engineering Co., of Sunderland, and two large 
multitubular boilers 11ft. 9in. by 15ft. 6in., having a total heating 
surface of 3800 square feet, and capable of working at 160|b. 
pressure per square inch. She will have the latest improvements, 
including specially ventilated accommodation, deck houses, 
steam steering r and electric light throughout. The vessel 
is built to the order of the Persian Gulf Steam Shipping Company, 
of London, and is from the specifications and under the superin- 
tendence of Messrs. Flannery, Baggallay, and Johnson, of London 
and Liverpool. She is intended for the Persian Gulf trade, and is 
specially adapted for the transport of pilgrims, in which service a 
considerable portion of each year will be occupied. The ceremony 
of christening the boat was gracefully performed by Mrs. Robson 
—the wife of Colonel Robson, of the builders’ firm—in the presence 
of Mr. by, one of the ing owners. A sister vessel, the 
Euphrates, is being built to the same order. 


Messrs. Laird Brothers have floated from their No, 3 dock a large 
and powerful screw steamship, built for the British and North 
Atlantic Steam Navigation Company—of which Messrs. Richards, 
Mills and Co., are the managers —and specially designed 
and constructed to embody all the latest improvements for the 
Atlantic cattle trade. As the vessel left the blocks she was named 
the Ottoman, Miss Richards performing the christening ceremony 
in the orthodox fashion. The Ottoman is the third steamer built 
for the company by Messrs. Laird, and is a larger and more power- 
ful vessel than her predecessors, the Norseman and Roman, which 
are well known in the trade as most successful ships, delivering 
their cattle cargoes in fine condition and with exceptional immu- 
nity from loss. The new steamer has a length between perpendi- 
culars of 403ft., with 45ft. 6in. beam, and 36ft. 6in. depth to 
spar deck, and a gross tonnage of about 4500 tons. She is con- 
structed with a double bottom for water ballast on the longitudinal 
cellular system, having four decks, bridge deck amidships, poop, 
and forecastle ; and is built of Siemens’ mild steel to the spar deck 
rule, for the 100 A class at Lloyd’s, under special survey. There 
is also a shelter deck for cattle, extending from the midship house 
to forecastle and poop. She is fitted to carry upwards of 1000 head 
of cattle. The system of ventilation and the arrangement of the 
cattle fittings generally have been very carefully designed and 
carried outon the most approved plan. Theengines are of the direct- 
acting inverted-cylinder triple-compound type, with cylinders 
Slin., 50in., and 78in. diameter, and 5ft. stroke, and designed to 
indicate 3000-horse power on trial. The crank shaft, thrust shaft, 
piston rods, and other portions of the engines are of steel, and the 

ropeller has a steel with manganese bronze blades. The 
boi ers are of steel, three in number, cylindrical, double-ended, 
each having six Purves ribbed furnaces, and are stayed for a 
working pressure of 1501b. per square inch. Generally, the Otto- 
man has Sees designed and built with a view to insure her proving 
both in regard to construction, arrangement and outfit, one of the 
most perfect ships in the Atlantic cattle trade. The floating was 
witnessed by a considerable party, among whom were Mr. 
Richards, managing director, Mr. J. P. De Winton, of Carnarvon, 
consulting engineer, and other friends. 











Ir costs, on an average, 2°17 cents to carry a passenger 
one mile in the United States, and the average length of his trip 
is 24°17 miles. About half a billion passengers were carried last 
year, and if their united journeys were undertaken by one person 
he would have traversed about twelve billion miles. 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GEROLD AND Co., Booksellers. 

LEIPSIC.—A. TwieTMEvER, Bookseller. 

NEW YORK.—INTERNATIONAL News Company, 88 and 85, 
Duane-street. 
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PUBLISHER'S NOTICE. 


th this week's number is issued as a Supplement a Two-page 
Vatesieg of the Pacific Steamship Empress of India, Kvery 
a as. issued by the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they not 


receive U. 
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HOOK-MAKING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers give us the names of makers of machines 
for pointing and bending stout wire into the form of a double hook? 
September Ist. Nal.s. 











GUTTA-PERCHA MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—I shall be glad to learn the names of one or two firms who supply 
machinery for the manufacture of gutta-percha, particularly gutta-percha 
tissue. G, G. MH. 


September 3rd. 
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MEETING NEXT WEEE. 


LiverPoot ENGINEERING SocieTy.—Friday, September 12th, visit to the 
Lancashire and Yorkshire Railway Works, Horwich, by the permis- 
sion of Mr. J. A. F. Aspinall, chief mechanical engineer, Lancashire and 
Yorkshire Railway. 











DEATH. 
an the 29th August, at London, CHarLes EDWARD WALKER OcILVIE, 
em. Inst. C.E., of Crescent, Peterborough, and Gairdoch, Stirlingshire, 


N.B., in his 67th year. 
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THE TRADE UNION CONGRESS. 


Tue proceedings of the Trade Union Congress now 
being held in Liverpool have been so far instructive, and 
even in a sense amusing. The circumstance that on 
Wednesday a proposal was made that ‘ chuckers out” 
should be appointed to maintain order by ejecting rowdies, 
conveys an idea of the spirit in which the Congress is 
working. We have been told over and over again that 
labour would develop into a force before which the capitalist 
must succumb at no distant day. A grand federation of 
trades unions would be formed, and then the millennium of 
the working man would arrive. It has been pointed out 
that human nature will not change even at the behest of 
a trade union ; and that the larger the number of unions 
engaged in any movement the less was the chance that 
harmony of action would be maintained. The proceed- 
ings of the labour parliament now sitting in Liverpool have 
so far confirmed the soundness of this view. Already it has 
been made evident that there are two parties in it, and that 
these parties are at daggers with each other. The advanced 
party is to some extent frankly socialistic. The con- 
servative party knows that socialism is a dream, and 
desires to follow a practical working policy rather than one 
which can only result in disaster. The result of this 
split is that very little business of any kind can be 
transacted. The meetings are uproarious. The strongest 
language is used. The utmost efforts of the President, 
Mr. Matkin, barely suffice, it would seem, to prevent 
personal assaults. Delegates are called “ Liars,” 
‘‘Slanderers,” and so on. It is fair to say that the 
advanced party appear to be the aggressors. Out of all 
this turmoil it is almost impossible to extract any infor- 
mation or to learn what the Congress really desires to 
have done. One of the most important questions raised 
for discussion was the action of the Parliamentary Com- 
mittee appointed to deal with the eight hours’ movement. 
This Committee appears to have done nothing except 
prepare a report. This report was brought up for 
adoption. If the advanced party, led by Mr. John Burns, 
had their way, an Act of Parliament would be passed at 
once limiting a day’s work to eight hours in all trades. 
It appears, however, that the working men of Great 
Britain are by no means of one mind on this point, and 
that the Committee, knowing this, have not been very 
energetic. An amendment was moved to the proposal 
that the report should be adopted by Mr. Woods—Wigan 
—protesting against the inaction of the Parliamentary 
Committee in failing to carry out the instructions of the 
Dundee Congress with regard to the miners’ Eight Hours’ 
Bill, and instructing the Parliamentary Committee to be 
elected at this Congress to use all legitimate means 
to secure the passing of the Bill. He said it was 
well-known that the Parliamentary Committee were 
in general opposed to the Bill. Under these circum- 
stances they ought, as honourable men, to have resigned. 
Thereupon the two parties joined battle. Mr. John Burns’ 
opinion concerning the gentlemen who have aided 
unskilled labour is worth putting on record. His words 
serve as a specimen of the spirit in which the debates are 
carried on. He complained of the inactivity of the Com- 
mittee in regard to the organisation of unskilled labour. 
“ Fortunately, in London and other large towns unskilled 
labour had, in some instances, come for assistance to 
those who were members of older and skilled unions. 
But in other cases they had gone to journalistic black- 
legs, touts, designing lawyers, and discredited parsons, 
with the result that some of the new unions had not been 
as successful as they might have been. The Parliamentary 
Committee should see that no union was formed in a dis- 
trict where a trades council had jurisdiction without show- 
ing that the trades council was the body to which men ought 
to go in the hour of need when they wanted the services of 
workers. Some of these new unions had started federations 
of trades upon lines contrary to the principles of trade 
unions. That the Committee ought not to have allowed. 
If the London Trades Council had done their duty, the 
strikes in London and Manchester would not have failed, 
and they would have got rid of the blacklegs and para- 
sites who were attempting to take advantage of the 
labourer. At the present time there was being formed 
an East London Trades Council, which might be, owing 
to the Committee’s inaction, at sixes and sevens with the 
Trades Council of London.” 

After a time some sort of order was restored, and a 
vote was taken. It must have been disheartening to 
Mr. Burns to find that the report of the condemned 
Committee was after all adopted by 172 votes against 88. 
This simply means, of course, that the delegates are not 
prepared at present to see an Eight Hours’ Bill forced on 
the country. 

In the course of another discussion Mr. James 
M’Donald, London—who spoke amidst much uproar— 
moved that no labour candidate should receive support 
unless he were in favour of the nationalisation of the 
land, shipping, and railways. As one of the Socialist 
party he took his stand on Socialistic principles. This 
statement was followed by hisses and uproar. Mr. John 
Burns said it was the boast of political wire-pullers that 
the Congress was an appanage of the great Liberal party 
for the return of labour candidates. They could get out 
of the difficulty by raising labour representation from the 
mire of dirty party politics, by associating with the 
principle of labour representation well-defined principles, 
and voting for a solid, working class Social Democratic 
programme, irrespective of Tory or Liberal wire-pulling. 
Mr. John Wilson, M.P., declared it was an outrage and 
insult to the labour members in the House of Commons 
to use epithets such as those employed by Mr. Burns. 
Mr. Burns rose, amid great interruption, to a point of 
order. He said they sought to stop this, 





Not a single |" 


member of Parliament had been referred to in the debate. 
The reference was to labour candidates. Mr. Wilson said 
“the labour members of Parliament were equal at least in 
character to Mr. Burns, whom he challenged to prove 
that they had not supported the interests of labour. 
Until Mr. Burns withdrew the imputation that the labour 
representatives in Parliament were dragged at the tail of 
the Liberal party and mixed in the mire of party politics, 
he hurled it back in his teeth as a foul lie.” 

It is obvious that but one lesson can be drawn from 
such stuff as this. It is, that the trades unions of Great 
Britain have yet to learn how to manage their own 
affairs. Until they can do that they are obviously unfit 
to control the commercial interests of the nation. We 
hope, and believe, that the majority of the delegates are 
cast in a different mould. There are unions and unions. 
We have before now pointed out that the older and 
more important unions, such, for example, as the Amal- 
gamated Engineers, might, on the whole, be trusted to 
act prudently and discreetly in adjusting wages and 
time questions, but that it was tolerably certain that 
trouble and loss would be caused by the action of unions 
of unskilled men, with no knowledge of the real relations 
subsisting between labour and capital. The proceedings 
of the Congress fully justify what we have said. Fortu- 
nately the wilder spirits are in a minority, but it must 
not be forgotten that turbulent minorities are the real 
rulers of most communities. Luckily, they are not often 
content with governing; they proceed to tyrannise, then 
the majority rise in their might and sweep the obnoxious 
party away. Thus the fighting members of the Congress 
are after all but few in number; they have succeeded, 
however, in converting the proceedings into a farce, yet 
when it comes to voting they are nowhere. Possibly the 
delegates will after a time become calm, and transact 
some business; -we shall then be able to say whether the 
meeting has or has not possessed importance, and is or 
is not likely to influence the relations of labour and 
capital in the immediate future. So far as can be seen 
at present its deliberations have little weight. The most 
noisy delegates cannot be regarded as expressing the 
wishes of the respectable unions. They have, however, 
acquired a factitious importance by their clamour, and 
they take care that no one else shall be heard. 


ENGLISH AND AMERICAN LOCOMOTIVE ENGINE BOILERS. 


Our American contemporary, the Engineering News, 
although it still postpones any general consideration of 
the relative merits of English and American locomotives, 
on the ground that the “ weather is too hot,” has taken 
up our challenge in so far as boiler performance is con- 
cerned. But we cannot say that he has added much to 
the existing store of information as far as figures go, 
although he does make certain admissions which are 
interesting. It will be remembered that we stated that 
American boilers evaporated about 30 per cent. less water 
per pound of coal than English boilers, and he admits 
that this statement is not far from the truth. As it has 
always been claimed up to the present that American 
coal is rather better on the whole than English coal, and 
that American firemen were, as a matter of course, supe- 
rior to English firemen, we have been driven to the con- 
clusion that the boiler must be to blame; and we believed 
that the weak place was probably the absence of the 
brick arch, and that the brick arch was not used, because 
for reasons given, which we need not repeat now, its 
presence caused the cracking of steel fire-boxes, and 
American locomotive builders would not put in copper 
boxes. It seems that on two points we were in error, 
and we stand corrected. In the first place, American 
coal is not as good as English coal; it is poor stuff, 
“containing only 75 to 80 per cent. of combustible.” 
Sea-going engineers say that they know by bitter expe- 
rience that American coal is very different fuel from 
English coal; but we have hitherto been disposed to 
regard this as insular prejudice. It seems, however, that 
prejudice has very little to do with the matter. In the 
second place, we learn with astonishment that the 
American fireman is not comparable to the English fire- 
man in skill. He has, it seems, a soul above firing; 
furthermore, he is not trained to the work. Here are 
our contemporary’s own words. Having conceded infe- 
riority of the American boiler, he goes on:— Now for 
the reasons. ‘Various reasons suggest themselves to 
THE ENGINEER.’ It ‘ventures to assert’ that the American 
fireman is not as skilful as his English compeer [he 
is not]; that he has a soul above firing [he has; not 
one in ten of them sticks to it many years]; that he lacks 
the training imparted on English railways [he does; our 
roads pay much less attention to such training, partly 
because they have not so docile a scholar]; that he has 
no special inducement to save coal [he has not, the pre- 
mium plan not extending itself very fast under our 
conditions}. On the other hand, the American fire- 
man will average a brighter, more ambitious and more 
intelligent man, so that the difference is less than 
appears; but there is a real difference. We judge 
it to be good for 5 per cent. of the fuel, possibly 
more.” In this country the difference between a good 
and a bad fireman is much greater than 5 per cent. It 
is worth while, before going further, to adduce some addi- 
tional testimony to the accuracy of our estimate of the 
evaporative efliciency of the American locomotive boiler. 
Mr. W. F. Dixon, of Paterson, N.J., read a paper at the 
Cincinnati meeting of American Society of Mechanical 
Engineers, on the “ Efficiency of Locomotives,” in the 
course of which he said: “ Recent experiments on the 
New York, Lake Erie, and Western Railroad, with high- 
class modern locomotives, gave evaporating rates, from 
and at 212 deg. Fah. per lb. of coal, of 5°68 for anthracite 
and 7:2 for bituminous. These figures are probably 
somewhat higher than the average performance of loco- 
motive boilers throughout the country, but represent 
what is possible and what can be obtained when the 
firing and handling of the engine are dcne with reason- 
able intelligence.” 

Our contemporary rejects the idea that the presence 
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or absence of the brick arch has anything to do with the 
matter, and goes on to maintain that the true reason why 
English engines are more economical than American 
engines is that they are not so hard worked. It is worth 
while to quote our wae on this point at some 
length :—“It is the general rule in this country, there- 
fore, that both freight and passenger engines are loaded 
with all they can handle, and in all cases with much 
larger proportionate loads than for corresponding tratflic 
in England. The Webb compound locomotive imported 
for trial by the Pennsylvania Railroad, for example, 
proved quite unequal to the demands of their regular 
service, while answering admirably in England. To meet 
these more exacting demands for power, there is a differ- 
ence in our locomotives from the English which the most 
unobservant ear instantly detects. The English exhaust 
gives a soft, gentle, and almost continuous sound; the 
American a sharp, tearing, vicious cough, which sounds 
as if it well might be ‘ cutting the coal,’ and which causes 
a considerable waste of fuel; but which nevertheless gets 
more heat out of a square foot of grate than the softer 
English exhaust can possibly do. As much as 20 per 
cent. of the coal put into the fire-box has actually been 
caught unconsumed in the smoke-box in cases, besides 
nearly as much more which may have been blown out of 
the smoke-box. There is undoubtedly a loss of about 
20 per cent. of fuel efficiency—much of it a needless loss, 
no doubt, in cases—to realise this ultimate tractive 
pores but it is like sowing seeds for crops; it comes 

ack again multiplied many fold, and the final result is 
that the American railway service is the cheapest and 
best in the world.” He then goes on to show that we 
cannot possibly work our engines on the American plan 
because our rolling stock is not suitable. 

Now it is really an enjoyable thing to discuss locomo- 
tive performances with our contemporary, because he 
so frankly concedes point after point. There is also 
amusement to be derived from the fact that what he 
admits in one article, he endeavours to put in another 
light in a succeeding article. This very point about the 
blast pipe, for example, we hold to be evidence of bad 
designing. In this country we began with contracted 
blast pipes and we gave them up. The small blast pipe 
is used to get a tearing draught. Our contempo 
holds that this draught is necessary because so me 4 
power has to be got out of the boiler. In this 
country we run trains of 200 to 250 tons at speeds of over 
fifty miles an hour, up hill and down dale with one loco- 
motive. Our contemporary must not think us trouble- 
some if we ask for some data concerning an American 
railway which works a heavier passenger traffic than 
may be met with any day in England. It seems to us, 
however, that what he has said can only be intended to 
apply to goods trains. It is, of course, nonsense to 
assume that anything could be gained by making our 
passenger trains larger and fewer than they are. His 
idea is that the average number of passengers 
carried per train is only forty-two, from which it 
appears that he is practically totally in the dark as to 
the conditions under which the traffic of such a line as 
the London and North-Western, let us say, is conducted. 
Turning, then, to goods trains, his contention is that in 
order to save some 20 per cent. in coal we throw away 
50 to 75 per cent. of other advantages which would be 
secured by hauling heavier trains. It may be or it may 
not be that to haul heavier trains than are now hauled 
would be a distinct source of economy; but whether it 
would or would not has nothing to do wiih the question. 
The whole discussion turns on whether a locomotive 
boiler has to generate more steam in a given time in 
America than in Engiand. Our contemporary says that 
it has, and that for this reason the blast pipe is made 
small and fuel is wasted. We say that it has not; and 
that if it had, the small blast pipe is the worst possible 
device that could be used to attain the desired object. 
Our contemporary bases his argument on the assump- 
tion that the trains being heavier in America than 
in England, a much greater horse-power is required 
to haul them. To this we reply that the power 
required to haul a train of 400 tons at thirty miles 
will be largely in excess of that required to haul 800 tons 
at fifteen miles an hour. It will probably be as great as 
that required to haul 1500 to 1800 tons at the slower 
speed; and so long as the power exerted remains the 
same, other things being equal, the demands made on the 
boiler will be the same. It must, however, be conceded 
to our contemporary that the use of a contracted nozzle 
is perhaps unavoidable, because at slow speeds the 
discharge up the chimney is markedly intermittent, 
while with higher speeds it is far more efficient as a 
draught producer, being more regular and less cutting on 
the fire. As a matter of fact, we can assure our 
contemporary that our locomotives, both passenger and 
goods, are worked as hard as they can be worked, and we 
believe that the actual rate of evaporation per square 
foot of heating surface is greater in England than it is in 
America. Careful experiment has shown that an average 
performance is 500 lb. of steam per square foot of grate 
per hour. What is the average performance of an 
American boiler ? 

It will be seen that this discussion is by no means 
barren. The results, according to our contemporary 
may be summed up so far thus:—(1) American 
locomotive coal is inferior to English coal; (2) the 
American fireman is inferior to the English fire- 
man; (3) the haulage of heavy trains at slow speeds 
renders necessary the use of contracted exhaust nozzles, 
which cause much waste by creating back pressure, and 
tear the fire to pieces; (4) the haulage of heavy trains at 
slow speeds costs 20 per cent. more in fuel than would 
the haulage of lighter trains at higher speeds; (5) the 
defects of the American locomotive are the result of the 
conditions under which it 1s worked, not of defects in 
design or construction, or in want of adaptability to the 
work it has to perform. This seems tobe our contempo- 
rary’s thesis, and we commend it to the consideration of 
our readers. 





It seems to us a curious admission that 


—— 


American engineers are unable or unwilling to make 
locomotives which shall be up to their work. That is 
what our contemporary's propositions come to after all. 





THE GAS MANUFACTURE IN THE NORTH. 


Some time ago we referred in THE ENGINEER to the ques- 
tion of the changes in the method of production of illumi- 
nants, and as these changes continue and are being affected 
by the increase in the price of coal, it may be of interest to 
refer to statistics of a later date. One of the gas companies 
on the verge of the Durham coalfield in affords an illus- 
tration. It carbonised in the period ending with June close 
upon 24,000 tons of coal. It sold, apart from the gas con- 
tracted for to public lighting bodies, some 175,000,000 cubic 
feet of gas, bringing in £21,000. The gas sold under con- 
tract has not its quantity stated, but the yield was a little 
over £4800, so that it is evident that a considerable por- 
tion is thus sold. The coals used delivered at the works 
cost £9600, and the residual products yielded the consider- 
able sum of £8073, coke and sulphate of ammonia furnishing 
the largest part of the latter total. As a large quantity of 
coke was used by the company in its manufacturing opera- 
tions, it might be said that the residual products about pay 
for the coal that is carbonised, and the gas has to yield the 
sum for its distribution, and for the profit to the owners of 
the works. The cost of the coal has considerably increased 
of late, but against that is to be set not only some conse- 
quential increase in the price of the coke yielded, but also 
better prices for some of the other residuals. There is also, 
however, an advance in the sums paid for wages which has 
no such set-off to the manufacturers. At West Hartlepocl— 
where the works are of the gas company we have referred to 
—there is allied to the production and sale of gas the 
distribution of water, so that the exact return on the yield of 
the gas manufacture cannot be exactly stated, but it may be 
fairly said that in that growing area, where the use of elec- 
tricity for lighting purposes is not common yet, there must 
be a growth in the consumption of gas which should spread 
the standing charges over a very wide area, and thus tend to 
cheapen the manufacture, and enlarge further the sale. It is 
quite probable, too, that a higher price for coal may induce 
attempts to enlarge the field for the employment of machinery 
in the processes of manufacture. In the time of very cheap 
fuel there was an insufficient interest displayed in this ques- 
tion, and the advance in the totals paid for labour at many 
gas works is the best commentary on that neglect. In the 
towns of the North it is evident that there is still a very large 
profit to be made out of the manufacture of gas, and as its 
use grows and is likely to grow, there is the probability of 
increased profit, even with the entrance of electricity into 
the field. 


THE M‘KINLEY TARIFF BILL. 


THe worst is now known. Sheffield’s protests against the 
new American tariff Bill have been unavailing. The cutlery 
schedule has passed the Senate without change. It is, there- 
fore, fixed as fate that if the entire Bill passes cutlery will 
have to pay much higher duties. It is anticipated that the 
new law will be in operation ere October isout. In anticipa- 
tion of its penn pags the Sheffield cutlery manufacturers 
have been p to make heavy and immediate deliveries of 
the finest goods, so that stocks may be replenished. This 
has been done, and the outlook in the cutlery houses doing a 
large American business, particularly in the secondary grades 
of goods, is far from promising. e ultimate effect, not 
only in cutlery but in other departments of English industry, 
will be to “lift” the trade altogether out of the country. 
The McKinley party make no secret of their desire to trans- 
plant the trade to their own shores. All the capital may 
have to go, but only a small proportion of the labour; just 
sufficient to teach the unskilled workers already in the 
country. A very strong feeling exists in Sheffield on this 
subject. Retaliation is freely advocated, and the progress 
made in the direction of Protection, though it is not called 
by that name, has surprised people who are familiar with the 
commercial record of Hallamshire men. 








LITERATURE. 


Handbook of Problems in Exterior Ballistics. Part I.: Direct 
Fire. By Caprary James M. Incatts, First Artillery 
Instructor of Ballistics, United States Artillery School, 
Fort Monroe, Virginia. 1890. 


Tuis book is a companion to the same author’s treatise 
on “Exterior Ballistics,” already reviewed in THE 
ENGINEER, and is composed of a collection of problems, 
with solutions, in exterior ballistics, which are likely to 
be useful to the artillerist, with examples fully worked 
out in the manner which the author, in a considerable 
experience as professor at the United States Artillery 
School, has found to be the most simple and concise. 

Exterior, as contrasted with interior, ballistics treats 
of the motion of the projectile after it has left the muzzle; 
it is the province of interior ballistics to investigate the 
arrangements requisite to start the projectile on its way 
with the proper velocity and stability, and in the proper 
direction, so as best to secure hitting the mark. 

We fear that this treatise will appeal chiefly to the 
naval officer, or perhaps to the inquiring minds of our 
volunteers—les cannonters sédentaires d’ Angleterre—now 
combining theory and practice at Shoeburyness. As for 
the officer of Royal Artillery, any gunnery problem which 
cannot be done in the crack of a whip, and on horseback 
too, is beneath his notice, holding, as he does, the quali- 
ties of the groom in higher estimation than those of the 

er. This will always be so while our organisation 
is such that an artillery officer puts himself at a positive 
disadvantage with the authorities if he lets it be known 
that he takes an interest in the science of gunnery. Once 
let the fatal compliment, “ scientific officer,” be applied 
to him, and he runs the risk of serving all his army life 
in the garrison artillery, while his light-hearted comrades 
are enjoying the glory and good stations of the mounted 
branches of horse and field artillery. 

But with the introduction of hasty field entrenchments, 
the days of Wagram and Waterloo are gone by, when 
heavy artillery pounding from innumerable light field 
guns could influence the result, although doubtless a 
strong force of field artillery is as important as ever. But 
it is in the long, tedious sieges which now occupy the 
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chief closing part of a campaign that the sci 
artillery comes to the front, wien a book like the prea 


would be found to turn the scale. 

The present Part I. treats only of direct fire, meanin 
the employment of full charges and moderate elevations: 
we presume that a Part II. is in preparation on high’ 
angle fire, with reduced charges, when the real need of 
artillery science becomes important. In reading of the 
Siege of Paris, we find that it was not the heavy guns of 
the forts which gave the Germans any trouble, but 
chiefly the well-directed fire of a few insignificant 
mortars, concealed behind a railway embankment, 

Suppose this country was to get into as tight a fix as 
the French twenty years ago, what preparations have we 
made for such an emergency? are our sea-coast defences 
properly provided with men, guns, and ammunition, with 
an organised plan for fighting them? or are they looked 
upon as penal settlements for the artillery, who are on] 
too anxious to hand them over to the naval authorities, jf 
they could be persuaded to take them. , 

Looking at the table of contents, we find that twenty. 
one problems are discussed, each illustrated by several 
numerical examples, by means of which—given the 
ballistic co-efficient of a gun, that is, the weight of the 
projectile divided by the square of the calibre—and given 
also the muzzle velocity, we can by the use of the 
ballistic table compute the remaining velocity at any 
range, the time of flight, the requisite elevation, the 
effect of wind, drift, &c.; in fact, all the various combina. 
tions of data and quesita are considered that can occur, 
The ballistic table depends ultimately on the experi. 
mental results of Mr. Bashforth on the resistance of the 
air; and, give not only the value of the reduced time T, 
and reduced distance 8, for any initial and final velocities, 
as originally invented by Mr. Bashforth, but also the 
reduced deviation I, as originally given by Mr. Niven in 
degrees D, instead of circular measure; and also the 
altitude function A, as invented by Major Siacci. The 
meaning and use of the quantities T, 8, D, I, A has been 
explained in the articles in THe ENaINgeER, “ How 
Gunnery Questions are Settled by Calculation.” The 
ballistic table is now still further complicated by the 
addition of General Mayevski’s columns for B and M, 
quantities required in the theoretical determination of 
the drift of the projectile out of the vertical plane of 
fire. This drift, having been calculated, is allowed for 
by giving the appropriate deflection with Zalinski’s 
telescopic sight. 

An important feature of the present work, as illus. 
trating the value of theory, consists in a discussion of the 
qualities of the modern military rifle, of very small 
calibre, and of the effect of slight variations in the 
weight of bullet and charge of powder. The important 
question of probability of fire, recently discussed in 
THe ENGINEER in the series of articles on “‘ How Gunnery 
Questions are Settled by Calculation,” receives adequate 
treatment here. The single example given here of the 
friction with a Krupp 21 cm. gun, at a range of 2510m., 
against the Gruson turret at Bucharest, will illustrate 
forcibly the value of the application of a little of this 
theory. Very fine practice was made, and yet the target 
was never struck in ninety-four shots; and, in fact, 
theory shows us, in example nineteen, that to make practi- 
cally certain of hitting only once a target of this size, 
would require about 230 shots—very important informa- 
tion to the artillery officer who wishes to know how much 
ammunition he should expend, and how long it would 
take him to destroy the object. 

We think it is important that the author should prune 
down the mathematical part, as much as possible, in such 
a practical treatise; and so we venture to suggest that 
much of the complication of his calculations on the 
volume, centre of gravity, and moment of inertia of the 
ogival head of a projectile could be removed, without 
appreciable error, by replacing the circle into which 
the ogive is struck by a parabola, when a very great 
simplification will be experienced. Merely to read the 
statement of the different problems discussed will prove 
to the most sceptical the practical value of the book. 
Take, for instance, the following, page 107: ‘A com- 
mittee was recently appointed to recommend a new rifle 
which should give a velocity of 800 foot seconds at 1000 
yards range, with a maximum height of trajectory of 
82ft. Determine the proportion of weight of bullet to 
calibre to fulfil these conditions.” We look forward in 
Part II., on high-angle fire, to still more interesting 
applications of theory to practical problems of modern 
artillery warfare. 


The Nature and Cause of the Resistance of Water to a Vessel 
Passing through it. By GrorGr ALFRED DE PENNING. 
London: 1889. 

Herz is a writer who comes forward to instruct his grand- 

parents in an art with which they are already familiar. 

Needless to say he is unacquainted, or at least makes no 

mention of any other writer's work; and the names of 

Beaufoy, Froude, or Rankine are apparently unknown to 

him. It would be easy to go through this pamphlet, 

pointing out loose statements and inaccuracies on every 
page, but it is not worth the trouble. 
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PRESIDENT’S ADDRESS.1! 


‘THE wide scope of the admirable discourse delivered by Owen 
in this town thirty-two years ago affords an interesting illustration 
of the delight which men whose best energies are devoted to the 
cultivation of one icular branch of science take in the results 
of the labours of their fellow-workers in other de; ments, and in 
their achievements in contributing to the general advancement of 
our knowl of Nature’s laws and of their operations. It is to 
this bond of intimate union between all workers in pure science 
that we owe the instructive reviews of the progress made in 
different departments of science, with which we have often been 
presented at our annual gatherings. Among the branches of 
science in the practical applications of which the greatest strides 
have been nod 19 since 2 Association met at Leeds in 1858 is 
electricity. That year witnessed the accomplishment of the first 
great o~ towards the establishment of electrical communication 
between Europe and America, by the laying of a tel ph cable 
connecting Newfoundland with Valencia. Through this cable a 
message of thirty-one words was shortly afterwards transmitted 
in thirty-five minutes, an achievement which, though exciting 
great enthusiasm at the time, scarcely afforded promise of 
the succession of triumphs of ocean telegraphy which have 
since surpassed the wildest dreams of the pioneers in the 
realms of applied electricity. The work of Galvani and of Volta 
was more fruitful of an approach to practical telegraphy in 
the hands of Simmering and of Coxe, while the researches of 
Oersted, of Ampére, of Sturgeon, and of Ohm, and especially the 
discoveries of volta-electric induction and magneto-electricity by 
Faraday, paved the way for the development of the electric tele- 

ph as a practical reality by Cooke and Wheatstone in 1837. 

ow remarkable the strides have been in the resources and powers 
of the telegraphist since that time is demonstrated by a few such 
facts as these: The first needle instrument of Cooke and Wheat- 
stone transmitted messages at the rate of four wor-is per minute, 
requiring five wires for that purpose. Six messages are now con- 
veyed by one single wire, at ten times that speed, and news is 
despatched at the rate of 600 words per minute. Duplex working, 
which more than doubled the transmitting power of a submarine 
cable, was soon eclipsed by the application of Edison’s quadruplex 
working, which has in its turn been s by the multiplex 
system, whereby six messages may be sent independently, in either 
direction, on one wire. 

Our recent progress in electric lighting, encouraging though it 
has been, is insignificant as compared with the strides made in the 
application of electric lighting in the United States, as may be 
gauged by the fact that, while in America the number of arc lamps 
in use in April of this year was 235,000, and of glow lamps about 
three millions, there are at present about one-tenth the number of 
the latter, and one-hundredth the number of arc lamps in opera- 
tion inEngland. In some important directions we may, however, 
lay claim to rank foremost in the application of the electric light ; 
thus, our large passenger-ships and our war-ships are provided with 
efficient electrical illumination. To the active operations of our 
Navy the electric light has become an indispensable adjunct; and 
our system of coast defence, by artillery and submarine mines, is 
equally dependent for its thorough efficiency upon the applications 
of electricity in connection with range-finding, with the arrange- 
ment and explosion of mines, and with the important auxiliary 
in attack and defence, the electric light. 

During the past year a regular service of tramcars has been suc- 
cessfully worked, through the agency of secondary batteries, upon 
part of one of the large tramways of North London, with results 
which bid fair to lead to an extensive development of this system 
of working. The application of electricity to traction purposes 
has, however, received far more important development in the 
United States; at the commencement of this year there were in 
operation in different States 200 electrical tramroads, chiefly 
worked upon the Thomson-Houston and the Sprague systems, and 
having a collective length of 1641 miles, with 2346 motor cars 
travelling thereon. Further extensions are being rapidly made; 
thus, one company alone has thirty-nine additional roads, of a 
collective length of 385 miles, under construction, to be worked 
through the agency of storage batteries. The application of 
electric traction to water traffic, first successfully demonstrated in 
1883, is receiving gradual development, as illustrated by the cun- 
siderable number of pleasure boats which may now be seen on the 
Upper Thames during the boating season. 

The successful practical realisation of Joule’s predictions in 
regard to the application of electric currents to the welding of iron 
and steel, and to analogous operations, through the agency of the 
efficient machines devised by Professor Elihu Thomson, was 
demonstrated to the members of the Association by Professor 
Ayrton at Bath two years ago, and was shown upon a larger scale 
to visitors at the Paris Exhibition last year, and recently to highly 
interested audiences in London by our late president, Sir Frederic 
Bramwell. At the Crewe Works Mr. Webb is successfully apply. 
ing one of these machines to a variety of welding work. ith 
such practical advantages as these, electric welding bids fair to 
receive many useful applications. Another very simple system of 
electric welding, especially applicable to thin iron and steel sheets, 
hoops, &c., has been contemporaneously elaborated in Russia by 
Dr. Bernados, and is already coer extensively used. The required 
heat at the surfaces to be welded is developed by connecting the 
metel with the negative pole of the dynamo machine, or of a 
battery of accumulators, the circuit being completed by applying 
a carbon electrode to the parts to be heated. This mode of opera- 
tion appears to have been practised upon a small scale some years 
ago by Sir William Siemens, to whom we also owe the first attempt 
to practically apply electric energy to the smelting of metals. 

e Swedish metallurgist, Wittenstrém, appears to have been 
the first to observe that the addition of small quantities of alumi- 
nium to fused steel and malleable iron had the effect of rendering 
them more fluid, and, by thus facilitating the escape of entangled 
gases, of insuring the production of sound castings without any 
prejudicial effect upon the quality of the metal. The excellence 
of the so-called Mitis castings, produced in this way, appears 
thoroughly established, and the results of recent important experi- 
ments seem to be opening up a field for the extensive employment 
of aluminium in this direction. The valuable scientific and practi- 
cal experiments of W. J. Keep, James Riley, R. Hadfield, Stead, 
and other talented workers in this country and the United States, 
are rapidly extending our knowledge in regard to the real effects 
of aluminium upon steel, and their causes. Thus it appears to be 
already established that the modifications in some of the physical 
properties of steel resulting from the addition of that metal, are 
not merely ascribable to its actual entrance into the composition 
of the steel, but are due, in part, to the deoxidation by aluminium 
of some proportion of iron-oxide which exists distributed through 
the metal, and prejudicially affects its fluidity when melted. In 
the latter respect, aluminium appears to operate in a manner quite 
analogous to that of phosphorus, silicium, or lead, when these are 
added in small proportions to copper and certain of its alloys, 

The influence of aluminium, when used in small proportion, upon 
the properties of grey and white cast iron, is also of considerable 
interest, especially its effect in promoting the production of sound 
castings, and of modifying the character of white iron in a similar 
manner to silicium, causing the carbon to be separated in the 
graphitic form. The probable beneficial connection of aluminium 
with the industries of iron and steel, naturally directs attention to 
the great practical importance, in the same direction, which has 
already been acquired by certain other metals, which, for long 
periods succeeding their discovery, have either been only of powed 
scientific interest and importance, or have acquired practical value 





1 Abstract of address delivered on Wednesday, September 3rd, by Sir 
Frederick Augustus Abel, C.B., D.C.L. (Oxon.), D.Sc. (Cant.), F.R.S., 
P.P.C.S., Hon. M. Inst. C.E. 





the metals manganese, chromium, and tungsten upon the physical 
properties of steel and iron. 

Robert Hadfield’s systematic study of the subject has revealed 
some very remarkable variations in the physical properties of so- 
called manganese steel, according to the proportions of manganese 
which it contains. Thus, while the existence in steel of propor- 
tions ranging from 0°1 up to about 2°75 per cent. improves its 
strength and malleability, it becomes brittle if that limit is ex- 
ceeded. Another remarkable peculiarity of the high manganese 
steel is its behaviour when quenched in water. Instead of the 
heated metal being hardened and rendered brittle by the sudden 
cooling, like carbon steel, its tensile a and its toughness are 
increased ; so that water quenching is really a toughening process, 
as se tothe manganese alloy. The curious effect of manganese 
in reducing, and even destroying, the magnetic properties of iron 
was already noticed by Rinman nearly 120 years One result 
of Hadfield’s important labours has been to place in the hands of 
such eminent physicists as Thomson, John Hopkinson, and Reinold, 
materials for the attainment of most interesting information respect- 
ing ne electrical and other physical characteristics of manganese 
steel. 

The importance of manganese in connection with the metallu 

of iron and steel is in a fair way of finding its rival in that of the 
metal chromium, the employment of which, as an alloy with steel, 
was first made the subject of experiment in 1821, by Berthier, who 
was led by the important experiments of Faraday and Stoddart, 
then just published, to endeavour to alloy chromium with steel, 
and obtained good results by fusing steel together with a rich alloy 
of chromium and iron, so as to introduce about 15 per cent. of the 
former into the metal. Chrome steel a, however, to have 
been first produced commercially at Brooklyn, N.Y., sixteen years 
ago, Ten later its manufacture had become developed in 
France, and the varieties of chrome steel produced in the Loire 
district now receive important applications, on account of their 
combining comparative hardness with high tenacity, and only little 
loss in ductility, and of their acquiring great closeness of structure 
when tempered. 

The influence of chromium wu 
several marked respects from t 
chrome steels weld badly, or not at all, whereas m 
weld very readily, and work under the hammer better than ordinary 
carbon steel. Again, the remarkable influence of manganese upon 
the magnetic properties of steel and iron is not shared by chromium, 
Chrome steel has for some time been a formidable rival of the very 
highest qualities of carbon steel produced for cutting tools, and of 
the valuable tungsten steel which we owe to Robert Mushet. The 
great hardness, high tenacity and exceeding closeness of structure 
possessed by suitably-tempered steel containing not more than 
1 to 15 per cent. of chromium, and from 0°8 to 1 per cent of 
carbon, renders this material invaluable for war ro ipo Cast 


m the character of steel differs in 
t exercised by manganese ; thus, 
ese steels 


have performed efficient service, and certain of them are stil 
employed. The character of the other type is based upon the 
theoretical view that uniformity in the action of a partlouies gun- 
powder, when — under like conditions, demands not mere} 
identity in regard to ee but also identity in form, siee 
density, and structure of the individual masses of which a charge 
consists. Practical experience has shown, however, that uniformit 
in the ballistic properties of black powder can be even ak 
readily secured by the thorough blending or mixing together of 
different products of manufacture, presenting s»me variations in 
regard to size, density, hardness, or other features, than by aimi 
at an approach to identity in the characters of the individual 
grains or masses. 

When our attention was first eg J directed to the modification 
of the ballistic properties of powder, the subject had already been 
to some extent dealt with, in the United States, by Rodman and 
Dorerus, and the latter had proposed the employment in heavy 
ns of charges consisting of large pellets of prismatic form 

ile this prismatic powder, which was first used in Russia, was 
being perfected, and extensively applied there as well as in Ger. 
uae and England, the production of powder masses more suitable 
by the com tively gradual nature of their explosion, for the 


very large c required for the heavy artillery of the prese 

day, was actively pursued in Italy and 6 our own wall serene 
Committee on Explosives, the outcome of the very exhaustive 
practical investigations being the very efficient Fossano powder, or 
poudre prog’ of the Italians, and the boulder and large cylin. 


drical powders produced at Waltham Abbey. 

rehes carried out by Captain Noble and myself, some years 
ago, with a seriesof gunpowders, presenting considerable differences 
in composition, indicated that decided advantages might be secured 
for heavy guns especially, by the employment of such a powder 
as would furnish a comparatively very large volume of gas, its explo- 
sion being at the same time attended by the devel t of much 
less heat than in the case of ordinary black powder. In the course of 
these researches much light was thrown upon the causes of the 
wearing or erosive action of powder anette on the inner surface 
of the gun, an action which, especially in the larger calibres of 
artillery, produces so serious a deterioration of the arm that the 
velocity FS projection and accuracy of shooting suffer considerably, 
Experiments made upon a large scale ~4 Captain Noble with 
powders of different composition, and with other explosives, have 
afforded decisive evidence that the explosive agent which furnishes 
the proportion of gaseous ucts, and the explosion of 
which is attended by the development of the smallest amount of 
heat, exerts least erosive action. 

Someeminent German gunpowder manufacturers, who were at this 
time actively engaged upon the production of a suitable powder for 
heavy guns, directed their attention not merely to an alteration of 
the proportions of the ingredients, but also to a modification in the 





ie dev 





projectiles, when suitably tempered, have penetra 
steel and iron plates over 9in. in thickness, such as are used upon 
armoured ships of war, without even sustaining any important 
change of form. The proper tempering of these projectiles 
necessitates their being produced hollow ; their cavities or chambers 
are only of small capacity ; but the charge of violent explosive which 
they can contain, and which can be set into action without the 
intervention of fuze or detonating appliance, suffices to tear these 
formidable punching tools into fragments as they force their way 
irresistibly through the armoured side of a ship, and to viclently 
project those fragments in all directions, with fearfully destructive 
effects. The employment of chromium as a constituent of steel 
plates used for the protection of ships of war is already being 
entered upon. At Crewe, Mr. F, Webb has for some time past 
used chromium, with considerable advantage, in the production of 
high-quality steels for railway requirements, 

e practical results attained by the intoduction of copper and 
of nickel as components of steel have also recently attracted much 
attention. At the celebrated French steel works of M. Schneider, 
at Creuzot, the addition of a small percentage of copper to steel 
used for armour-plates and projectiles is practised, with the object 
of imparting hardness to the metal without prejudice to its tough- 
ness. James Riley has found that the presence of aluminium in 
very small quantities facilitates the union of steel with a small 

roportion of copper, and that the latter increases the strength 
but does not improve the working qualities of steel. With nickel, 
Riley has obtained products analogous in many important respects 
to manganese steel; the remarkable differences in the eres 
properties of the manganese alloys, according to their richness in 
that metal, are also shared by the nickel alloys, some of which he 
has shown to possess very valuable properties. He has, moreover, 
found the co-existence of manganese in small quantity with nickel 
in the alloy to contribute importantly to the development of 
valuable physical properties. 

The causes of the variations in the physical properties of steel 
produced by the so-called hardening, annealing, and tempering 
processes, were for very many years a fruitful subject of experi- 
mental inquiry, as well as of theoretical speculation with regard to 
the distribution of carbon in steel, caenalions to whether the metal 
is hardened or annealed, or in an intermediate, tempered state. 
Recent researches have made our knowledge in the latter directi 


of charcoal employed ; the eventual result was the pro- 
duction of a new prismatic powder containing a very slightly 
burned charcoal of reddish-brown colour. This brown prismatic 
powder—or ‘‘cocoa powder”—differs from black powder, not 
merely in colour, it burns very slowly in the open air, and in guns 
its action is comparatively gradual and long sustained. The pro- 
ducts of its explosion are simple. The smoke from a charge of 
brown powder differs but little in volume from that of black 
powder, but it disperses much more rapidly. This kind of 

wder has been substituted, with considerable advantage, 
or black powder in guns of comparatively large calibre, but it soon 
became desirable to attain even more gradual action in the case of 
the very large charges required for guns of the heaviest calibres, 
such as the 110-ton gun, from which shot of about 1800 lb. weight 
are propelled by a powder charge of 9601b. Brown powder has 
therefore been Seodified in composition to suit these conditions; 
while, on the other hand, a powder intermediate in rapidity of 
action between black powder and the brown prism powder has 
been found more aie than the former for use in guns of mode- 
rately large calibre. The importance which machine-guns and 
comparatively large quick-firing guns have assumed in the arma- 
ment of ships has made it very desirable to provide a powder for 
them which will produce comparatively little or no smoke, as their 
efficient employment becomes greatly limited when, after a very 
few rounds rapidly fired with black powder, the objects against 
which it is desired to direct the fire are more or less completely 
hidden by the interposed smoke. At the same time, the views of 
many mihtary authorities regarding the importance of dispensing 
with stnoke in engagements on land have also created a demand 
for smokeless powders suitable for field artillery and for small-arms. 

The properties of ammonitim nitrate, of which the products of 
decomposition by heat are, in addition to water-vapour, entirely 
gaseous, have rendered it a tempting material to those who have 
striven to produce a smokeless powder; but its deliquescent 
character has been a formidable obstacle to its application as a 
co. ent of a useful explosive agent. An ammonium-nitrate 

aie hes been manufactured in Germany possessing remarkable 

llistie properties, and producing comparatively little smoke, 
which speedily disperses. No great tendency is exhibited by it to 
absorb moisture from an ordinarily dry, or even somewhat moist, 
t here; but it rapidly absorbs water when the hygroscopic 





fairly precise; as yet, however, we are only on the track of definite 
information respecting the nature and extent of connection 
between the physical peculiarities of steel in those different 
conditions and the established differences in the form and manner 
in which the carbon is disseminated through it. 

The careful systematic study of the modifications developed in 
certain physical properties of iron and steel by gradual changes of 
temperature between fusion of the metal and the normal tempera- 
ture, has shown those modifications to be governed by a constant 
law. This important subject, which was so clearly brought before 
the Association last year in the interesting lecture of Roberts- 
Austen, has been, and is still being, pursued by accomplished 
workers, among whom the most prominent is F. Osmond. The 

henomenon of recalescence, or the re-glowing of, or liberation of 
Peat in, iron and steel at certain —_ during the cooling process, 
appears to be the result of actual chemical combination between 
the metal and its contained carbon at the particular temperature 
attained at the time; while the absorption of heat is ascribed to 
the elimination, within the mass, of carbon as an iron-carbide 
perfectly stable at low temperatures. 

Since the meeting of the Association in this town in 1858, the 
progress which has been made in the regulation of the explosive 
force of gunpowder, so as to adapt it to the safe development of 
very high energy in guns presenting great differences in regard to 
size and to the work which they have to perform, has been most 
important. The different forms of gunpowder which were applied 
to war purposes in this and other countries, until within the last 
few years presented comparatively few differences in composition 
and methods of manufacture from each other, and from the gun- 
vege ond of our ancestors, The replacement of smoothbore guns 

y rifled artillery, which followed the Crimean War, and the great 
increase in the size and power of guns, necessita’ by the 
cae of armour to ships and forts, soon called, however, for 
the pursuit of investigations having for their object the attain- 
ment of means for variously modifying the action of fired 
gunpowder, so as to render it suitable for artillery of different 
calibres whose power could not be effectively or, in some instances, 
safely developed by the use of the only kind of gunpowder then 
employed in English artillery of all calibres. 

means resorted to in the earlier of these investigations, and 
adhered to for many years, for controlling the violence of explosion 
of gunpowder, consisted exclusively in modifying the size and form 
of the individual masses composing a charge, and of their density 
and hardness, with the object of varying the rate of burning of 
those masses in a gun. The varieties of powder from time to time 


introduced into artillery service were of two distinct types. The 
first consisted of further developments of the old granulated or 





condition of the air approaches saturation, and this greatly restricts 
its use ; 

About five years ago reports began to reach us from France of 
the attainment of remarkable results with a smokeless powder 
employed with the repeating or magazine rifle then in course of 
adoption for military service, and of marvellous velocities obtained 
by the use of this powder, in specially constructed artillery of 
great length. The secret of the nature of this smokeless — 
was well preserved by the French authorities; it is now wt se | 
however, that more than one smokeless explosive has succeede 
the original, and that the material at present in use with the Lebel 
repeating rifle belongs to a class of nitro-cellulose or nitro-cotton 
preparations, of which several have been made the subject of 

tents in England, and of which varieties are also being used in 
eon and other countries. A comparison between the chemical 
ch attending the burning or explosion of gunpowder, and of 
the of nitro-compounds represented by gun-cotton, at once 
explains the cause of the production of smoke by the former, and 
of the smokelessness of the latter. Whilst the — of explo- 
sion of the nitro compounds consist exclusively of gases and of 
water vapour, gunpowder furnishes products of which over 50 per 
cent. are not gaseous, even at high temperatures, and which are 
in part deposited as a fused solid—which constitutes the fouling 
in a fire arm—and in part distributed in an extremely fine state of 
division through the gases and vapours developed by the explosion, 
thus giving to these the appearance of smoke as they escape into 
the air. 


So far as smokelessness is concerned, no material can surpass 
gun-cotton. But, even if the rate of combustion of the fibrous 
explosive in a fire arm could be controlled with certainty and uni- 
formity, its application as a safe propulsive agent is attended by 
so many difficulties that the non-success of the numerous early 
attempts to apply it to that purpose is not surprising. Those 
attempts pcx | entirely in varying the density and mechanical 
condition of employment of the gun-cotton fibre. No difficulty 
was experienced in thus exercising complete control over the 
rapidity of burning in the open air; but when the material was 
strongly confined, as in the bore of a gun, such methods of regu- 
lating its explosive force were quite unretiable, as some slight 
unforeseen variation in the amount and disposition of the air-spaces 
in the mass, would develope very violent action. Much more 

romising results were subsequently obtained by me by reducing the 
fibre toa pulp, as in the ordinary process of making paper, and con- 
verting this into highly compressed, homogeneous masses. Some 
favourable results were obtained at Woolwich in 1867-8 in field-guns, 
with cartridges built up of compressed gun-cotton variously formed 
and saenage But although comparatively small charges often gave 
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: ities of projection, without any indications of injury to 
high voor tbe uni pe fulfilment of the conditions essential to 
safety proved to be beyond absolute control, even in guns of small 
calibre; and military authorities not being, in those days, alive to 
the advan which might accrue from the employment of an 
entirely smokeless explosive in ey experiments in this direc- 
tion were not rsevered in, At the same time, considerable 
success attended the production of safe and uniform gun-cotton 
cartridges for sporting guns and the Martini-Henry rifle. A 
nearly smokeless sporting powder had, in the meantime, been pro- 
a | by Colonel hultze, of the Prussian artillery, from finely- 
divided wood, converted after purification into a mildly explosive 
form of nitro-cellulose, and smarsgneten with a small portion of an 
oxidising agent. Subsequently this powder was produced in a 
granular form, closely resembling the well-known E.C. sporting 
powder, which consists of a nitro-cotton reduced to pulp, incorpo- 
rated with the nitrates of potassium and barium, and converted 
into grains through the agency of a solvent anda binding material. 

The press and other accounts of the wonderful performances of 
the first smokeless powder adopted by the French engendered a 
belief that a very great revolution in the conduct of campaigns 
must result from the introduction of such powders. It. was even 
reported very positively that noiselessness was one of the important 
attributes of a smokeless powder ; and highly-coloured comparisons 
have in consequence been drawn in Service periodicals, and even 
by some military authorities, between the battles of the past and 
those of the future, the terrific din caused by the firing of the 
many guns and the roar of infantry fire, in heavy engagements, 
being supposed to be reduced to noise so slight that distant troops 
would fail to know in what direction their comrades were engaged, 
and that sentries and outposts would no longer be able to warn 
their comrades of the approaching foe by the discharge of their 
rifles. Military journals of renown, misled by such legendary 
accounts, chiefly emanating from France, referred to the absence 
of noise and smoke in battles as greatly ing the d d 
for skill and courage, and as surrounding a fight with mystery. 
The absence of recoil when a rifle was fired with smokeless powder 
was another of the marvels reported to attend the use of these 
new agents of warfare. It need scarcely be said that a closer 
acquaintance with them has dispelled the credit given to such of 
the accounts of their supposed qualities as were mythical, and a 
belief in which could only be ascribable to a ph 1 combina- 
tion of credulity with ignorance of the most elementary scientific 
knowledge. 

One of the first uses, for purposes of warfare, to which it was 
attempted to apply gun-cotton was as a charge for shells, But 
even when this was highly compressed, and accurately fitted the 
shell chamber, with the intervention only of a soft packing 
between the surfaces of explosive and of metal, no security was 
attainable against the ignition of the comparatively sensitive 
explosive by friction established within its mass at the moment 
when the shell is first set in motion, By the premature explosion 
of a shell charged with gunpowder, no important injury is 
inflicted upon the gun, but a similar accidental ignition of a 
gun-cotton charge must almost inevitably burst the arm. The 
earlier attempts to apply gun-cotton as a bursting charge 
for shells were several times attended by very disastrous 
accidents of this kind; but the fact, afterwards discovered, 
that wet compressed gun-cotton, even when containing sufficient 
water to render it quite uninflammable, can be detonated through 
the agency of a sufficiently powerful charge of fulminate of 
mercury, or of a small quantity of dry gun-cotton imbedded within 
it, has led to the perfectly safe application of gun-cotton in shells, 
provided the fuse, through the agency of which the initiative 
Sronnting agent in the shell comes into operation, is secure 
against any liability to premature ignition when the gun is fired. 

Many devices and arrangements, more or less ingenious and 
complicated, have been schemed, tr Pee in the United States, 
for applying preparations of nitro-glycerine, such as dynamite and 
blasting gelatine, as charges for shells. Some of these consist in 
subdividing the charge by more or less elaborate methods; in others 
the shell is also lined with some soft elastic packing material, and 
paddings of similar material are applied in the head and the base 
of the shell chamber, with the object of reducing the friction and 
concussion to which the explosive is exposed when the projectile is 
first set in motion. Such arrangements obviously reduce the space 
available for the charge in the shell, and the best of them fail to 
render these explosives as safe to employ as wet gun-cotton. In 
order to avoid exposing shells loaded with such explosives to the 
concussion produced when propelling them by a powder charge, 
compressed air has been anelied te the propelling agent, and guns 
of special construction and very large dimensions, from which 
shells containing as much as 500 lb. of gun-cotton or dynamite are 
aban through the agency of compressed air, have recently 

n elaborated in the United States, where great expectations are 
entertained of the value, for war purposes, of these so-called pneu- 
matic guns, 

Between four and five years ago intelligence first reached us of 
marvellously destructive effects produced by shells charged with 
an explosive agent which the French Government was elaborating. 
The reported results surpassed any previously recorded in regard 
to violently destructive effects and great velocity of projection of 
the fragments of exploded shells, and it was asserted that the em- 
ployment of this new material, mélinite, was unattended by the 
usual dangers incident to this particular application of violent 
explosive agents, an assertion scarcely consistent with accounts 
which soon reached us of several terrible calamities due to the 
accidental explosion of shells loaded with mélinite. Although the 
secret of the precise nature of mélinite has been extremely well 
preserved, it transpired ere long that extensive purchases were 
made in England, by or for the French authorities, of one of the 
many coal-tar derivatives which for some years past has been 
extensively manufactured for tinctorial purposes, but which, 
although not itself classed among explosive bodies until quite 
lately, had long before been known to furnish, with some metals, 
more or less highly explosive combinations, some of which have 
been applied to the production of preparations suggested as 
substitutes for gunpowder. The product of destructive distillation 
of coal from which, by oxidation, this material is now manufactured, 
is the well known antiseptic and disinfectant, carbolic acid, or 
henol. Originally designated carbazotic acid, the substance now 
nhown as picric acid was first obtained in small quantities as a 
chemical curiosity by the oxidation of silk, aloes, &c., and of the 
well-known blue dye indigo, which thus yielded another dye of a 
brilliant yellow colour. To the many who may regard this 
interesting phenol - derivative as a material concerning the 
stability and other properties of which we have little know- 
ledge, it will be interesting to learn that it has been known 
to chemists for more than a century. It was first manufactured 
in England for tinctorial pur by the oxidation of a yellow 
resin—Yanthorrhea hastilee— nown as Botany Bay gum. Its 
production from carbolic acid was developed in Manchester in 
1862, and its application as a dye gradually extended, until, in 1886, 
nearly 100 tons were produced in England and Wales. Although 
picric acid compounds were long since experimented with as explo- 
Sive agents, it was not until a veryserious accident occurred, in 1887, 
at some works near Manchester, where the dye had been for some 
time manufactured, that public attention was directed in England 
to the powerfully explosive nature of this substance itself. The 
French authorities appear, however, to have been at that time 
already engaged upon its application as an explosive for shells. It 
1s now produced in very large quantities at several works in Great 
Britain, and it has been extensively exported during the last four 
years, evidently for other than the usual commercial purposes. 
Large supplies ‘of phenol, or carbolic acid, have, at the same time, 
been purchased in England for France, and lately for Germany, 
very extensive works having been established for the ‘manufacture 
of picric acid for its production in both those countries. 

© precise nature of mélinite appears to be still only known to 
the French authorities: it is asserted to be a mixture of picric acid 
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with some material imparting to it greater power; but accounts of 
accidents which have occurred even quite recently in the handling 
of shells charged with that material ap to show that, in point 
of sufety or stability, it is decidedly inferior to simple picric acid. 

Although the subject of the development of explosive force for 
purposes of war has of late received a somewhat predominating 
share of attention, considering that we congratulate ourselves upon 
the enjoyment of a period of profound peace, yet the production 
of new explosive agents for mining and quarrying Vo ares which 
era or lay claim to points of superiority over the well-established 

lasting agents, has been by no means at a standstill. 

The mining public is especially indebted to German workers for 
much of the success which has been obtained in this direction, and 
also to the eminent French authorities, Mallard and Le Chatelier, 
for their thorough theoretical and Ppetion investigations bearing 
ae the prevention of accidental ignition of fire-damp during 
blasting operations. 

Since Felix Fontana first produced so-called water gas in 1780, 
many methods, differing chiefly in small details, have been pro- 
posed for carrying out the operation, with a view to the ready and 
cheap production of the resulting mixture of hydrogen and 
carbonic oxide, and numerous technical applications of water gas 
have been suggested from time to time, with no very important 
results, excepting as regards its use for lighting purposes. Being 
of itself non-luminous, its utilisation in emp ter! me is accom- 
plished, either by mixing it with a highly luminous gas, or by 
causing a hydro-carbon vapour to be diffused through it, or the 
non-luminous flame, produced by burning it in the air, is made to 
raise to incandescence some suitably prepared solid substance, 
whereby bright light is emitted. The objection to its employment 
as an illuminant for use in buildings, to which great weight is 
attached by us, and rightly, as sad experience has shown—viz., 
that, as it largely consists of the highly poisonous carbonic 
oxide, the atmosphere in a confined space may rendered 
irrespirable by asmall accidental contamination with water gas, by 
leakage or otherwise, not detectable by any odour—appears to 
constitute no great impediment to its employment in the United 
States. It is stated that about three-fourths of the illuminating 
= now supplied to the cities of New York, Brooklyn, Phila- 

elphia, Jersey, St. Paul, and Minneapolis, is carburetted water 
gas; while in Chicago the entire supply now consists of this gas, 
and Boston will also soon be supplied exclusively with it, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondent) 





ENGINES OF THE DEE. 

Sir,—In to-day’s impression of THE ENGINEER, we notice an 
engraving which is stated to represent the engine of 200-horse 
power fitted by the late Mr. Henry Maudslay in the paddle 
steamer Dee. e wish to point out that there must be some 
mistake on your informant’s part, as we still possess the original 
model of the Dee’s engines, which were on the old side-lever 
principle, essentially different from the engraving above referred 
0. (Maudslay, Sons, and Field, Ltd.) 

Lambeth, August 29th. RICHARD SENNETT, Director. 





STRESSES IN CRANE POSTS. 


Sir,—Your correspondent “ Y. C.” in answer to ‘‘Crane Post” 
is a bit adrift. In the arrangement he gives in Fig. 1, it is im- 
possible for the jib—d } in his figure—to be in tension. Even in 
the arrangement he gives in Fig. 3, it would be a very extreme 
case indeed that would produce such a result. I should like tocall 

“G, T.’s” attention to the following in 
answer to his concluding remark. A B, 
BC, and AC are the post, tension rod, 
and jib of acrane. Let W be the weight 
on the chain, and W’ the weight which, 
acting at C, would produce the same 
effect as the weight of the jib, tension 
rod, and chain. From C, set off on the 
vertical through C, C D equal to W + W’, 
and with D as centre and W as radius, 
describe a circle cutting AC inE. If the 
chain from C to the crane post be 
arranged parallel to D E, the tension rod 
will undergo no stress in the direction of 
its length. F. Duncan, 








August 30th. 





Sir,—The letters of your correspondents published in THE 
ENGINEER of last week are so erroneous in the way in which they 
treat the question of your correspondent ‘‘ Crane Post,” that it is 
not worth while to check over their figures to see if the arithmetic 
is right. A little knowledge of graphics is a dangerous thing in 
dealing with cranes. 

Broadly ing, the chain takes no part whatever of the strain 
off the jib tie rods. No cranes are made to which this statement 
does not apply. It is possible to construct a crane to which it 
would not apply, but no one is likely to make it. 

The error committed by your correspondents is that they have 
forgotten the pulley at the point of the jib, which plays the part 
of alever. ‘To show how important a part, I would ask your corre- 
spondents to look at the annexed diagram :—Here A is the chain 
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barrel, C the weight. The chain goes over the pulley D and under 
the snatch-block B, It is clear to any tyro that the load on D is 
doubled, Let us suppose, now, that the chain, instead of going 
under B, takes the course of the dotted line, it will again be seen 
at a glance that, just by so much as the pull on the chain between 
D and E tends to spare the tie rods, by just so much extra will the 
axis of D be forced down, adding to the stress on the tie. These 
two balance each other, and the stress on the tie remains 
unaffected. 

I need not take up your space by considering the effects of such 
abnormal arrangements as I have hinted at, as, for example, the 
effect of carrying a strut up from the axis of B to resist the extra 
down pull due to the presence of the pulley. A WINCH. 

Brixton, September Ist. 
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THE ADDINGTON ENGINE TRIALS, 


Sir,—Engineers will have read with no small interest the report 
by Professor Kennedy, published in last week’s ENGINEER. It is to 
be hoped that they will freely express their opinions, and that 
Professor Kennedy, or Messrs, Easton and Anderson, will add 
some information to elucidate and confirm the statements made in 
that report. I know that Professor Kennedy is a most skilful and 
accurate observer; but he is not infallible, and I believe he will 





take in good part what, with your permission, I propose to say on 
the subtest, even should I pot de <> throw a doubt on his figures. 

Beginning with the boilers, we find that two out of three were 
used ; they are of a type not much used now, common single-flued, 
or Cornish boilers, As the type is neither so powerful nor so 
economical as the Lancashire nl the latter has practically 
superseded it. According to Professor Kennedy’s figures these 
two boilers actually produce 11°83 lb. of steam from each pound of 
coal, taking the temperature of the feed as 212deg. Now 
I have had an extended experience with Lancashire and Cornish 
boilers, and I never before heard of a result so good. During the 
celebrated trials made at Wigan, in 1869, the best result obtained 
was 10°861b. per pound of coal from and at 212deg., or very 
nearly “a less than Professor Kennedy got out of Cornish 
boilers. ith an economiser added, the best result at Wigan was 
11°82 Ib. from and at 212 deg., with a double-flued Galloway boiler. 
Professor Kennedy got 12°5lb., including the economiser. I have 
never before hi of a well-authenticated case in which the 
Wigan performance was beaten. The rate of combustion was 
excessively slow at Addington—only 6‘16]b. per square foot of 
4 per hour. This, according to all modern notions, is far too 

ittle for economy ; and I am puzzled to know how the enormous 
grates were kept properly covered. The firemen must be marvels. 

Turning next to the gs ogg of the gases, we get some 
very remarkable figures. he total boiler pressure was very 
nearly 112 1b. per square inch ; the correspondiug temperature is 
336 deg. But Professor Kennedy tells us that the temperature of 
the gases leaving the boiler was only 328-6 deg., or actually some 
7 deg. or 8 deg. less than the heat of the water in the boiler. The 
gases were positively cooling the boiler down. Such a thing never 

fore was heard of in a carefully conducted experiment. Iam 
bound to believe in this because Professor Kennedy says it is true ; 
but if I had obtained a similar result myself, I would not believe it. 
Is it too much to ask Professor Kennedy how the gases were cooled 
below the boiler temperature, and if he ever met with a similar 
case ? 

According to Professor Kennedy’s calculations, the total weight 
of gas passed per hour through the economiser was 49001b. This 
fell in temperature in the economiser from 329 deg. to 172 deg., or 
through a range of 157 deg.; taking the specific heat at 0°27, we 
have 4900 x 157 x ‘27 = 170,232 units in round numbers per hour. 

The weight of feed water per hour was 22941]b. This was raised 
from 57-2 deg. to 119°8 deg., or 62°6 deg., representing 143,400 
units. This is very close work ; the margin left for waste being 
extremely small. It is such close work, indeed, that it makes me 
more than ever doubt the accuracy of Professor Kennedy’s 
thermometer readings. I strongly suspect that a current of cold 
air entered through the aperture through which the thermometer 
was Ihave myself seen a difference in temperature of 
over 200 deg. at — e sides of a damper, simply caused by the 
rush of cold air through chinks. It would also interest me and 
many of your readers to be told what kind of thermometer Pro- 
fessor Kennedy used. 

Turning now to the engine, I find that it used but 16°24 Ib. of 
feed water per indicated horse-power per hour. This is an 
extraordinary result for so small an engine, working with steam of 
only 1001b. and an ex ionally ccld d I notice that 
Professor Kennedy has not worked out the cylinder condensation. 
I do not refer to the 7°5 per cent. or so which he attributes to loss 
by radiation, &c. The point to which I wish to call attention 
is the extraordinarily high economy which seems to be got out of 
pumping engines under conditions which would be fatal to economy 
in any other class of engines. The piston speed was slow enough 
to cause great waste by cylinder condensation, but, nevertheless, 
the duty is abnormally high. Why is this! Just the same 
thing has come out with engines reported on by Mr. Mair. Is 
there anything about pumping that tends to make engines 
economical? It would really seem that there is, and I should much 
like to know what it is. Messrs. Easton and Anderson have built 
a great many engines for driving mills of very much the same kind 
as the Addington engines. Can they say that they have ever got 
down to 16 lb. or 17 lb. of steam per horse per hour with them ! 

Lastly, may I ask through your columns what I am to make of 
the combined diagrams on page 167? I take it that the area 
included between the saturation curve and the two straight lines 
represents the work actually in the steam. e areas of the 
—w marae the i ae be ena - loss. But 
the low-pressure diagram laps over the high-pressure diagram. Is 
the area included in the lap to be credited to the engine or deducted 
from it? If the former, then it seems clear that the diagrams are 
not properly combined. If the latter, what has become of the 
power represented by the lapped area? 

I know that no two engineers ae as to how diagrams should 
be combined, and I have read with interest, and I hope profit, the 
correspondence which has appeared in THE ENGINEER on the 
subject. I have no desire to rake up the whole question again ; but I 
should like to have some statement of opinion from Professor 
Kennedy as to what is to be done with the lap over area. 

Bristol, September 2nd. THOMAS TUKE, 





Sir,—The report of these trials which appears in your issue of 
this week is interesting, as showing how very high an efficiency 
may be obtained by ar ordinary slow running engine without an 
of the numerous complicated valve gears and devices so muc 
advertised now-a-days. In ordinary millengines of about 100 to 
300-horse power a piston speed of say 450ft. per minute is con- 
sidered low by a modern steam engineer, and the result is, of 
course, a big reduction in the first cost of the engine ; but it seems 
questionable whether this saving is not more than made up by 
increased wear and tear and consequent repairs. 

High piston speeds are generally supposed to conduce to economy 
of working ; but when we see an engine with a high-pressure piston 
speed of about 160ft. running with 16-24]b. of steam per horse- 
power hour, we begin to doubt whether a better result could have 
been got in a mill engine indicating the same power, and running 
at, say, three times the speed. In this trial the furnace gases 
leave the boilers at just about the same temperature as the steam ; 
the boilers of course being very much over their work. Is it con- 
sidered more economical to have such a large excess of boiler 
power, or is it better to work the boilers nearly up to their full 
capacity ? J. D. H. 

loucester, September Ist. 





Sir,—Professor Kennedy succeeded not long since in startling 
the members of the Institution of Mechanical Engineers with the 
announcement that the boilers of the Tartar primed nearly 
30 per cent. of all the water pumped into them. He has now suc- 
ceeded in finding a yet more remarkable performance. In the 
report published in your last impression, we find that the gases 
passed away from the boiler at a temperature less than that of the 
water in the boiler by about 6deg. This is certainly the most 
extraordinary result ever obtained with any boiler. Furthermore, 
it is worth saying that the average duty of the Addington engines 
is about 83,000,000, with 112 1b. of the very best Welsh coal. Yet 
Professor Kennedy found the duty to be nearly 111,000,000 per 
112 1b., or nearly 34 per cent. in excess. The discrepancy seems 
large, and goes to show that about one-third of all the fuel burned 
is usually wasted. That is to say, only 83 gallons of water are 
pumped under normal conditions as against 111 gallons, which 
might be pumped under Professor Kennedy’s management, 

Addiscombe, September 3rd. J.C. 





S1r,—I notice in Professor Kennedy’s report on the Addington 
Pumping Station, appearing in your last issue, the following :— 
“The temperature of the furnace gases immediately after leaving 
the two boilers was on an average 328°6 deg. Fah.,” and further 
on, “the steam temperature was 336°4 deg. Fah.,” a truly remark- 
able result if correct, and, if so, I would ask how explained. " 


London, September 2nd, W. E. 
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BENIER’S HOT-AIR ENGINE. 
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BENIER’S HOT-AIR ENGINE. 


Tuer hot-air engine, which we illustrate by the accompany- 
ing engravings, presents several features which make it 
worthy of attention. It does not pretend to that very high heat 
efficiency which in former days was claimed for hot-air 
engines, whenever a new one presented itself; but it is 
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claimed for it that it is an engine which is capable of giving 
off considerable power within moderate dimensions, and 
under ordinary practical working conditions. As made in 
the year 1887 we noticed it in Tue ExGrneEr of November 4th, 
1887, and we now give some illustrations of the engine as 
made by the Cie Francaise des Moteurs a Air Chaud, Paris, 
and as now shown in London by Mr. E. Vernon at the works 
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| of Messrs. Powis, Bale, and Co., Appold-street, Finsbury. 
| The engine illustrated is the one shown, and 


has, we are 
informed, given 6°2-horse power on the brake with a 
consumption of 3lb. per brake horse-power per hour of 
Peases’ West coke. : 

Fig. 1 of our engravings is a transverse section of the power 
cylinder of the engine, and Fig. 2 a longitudinal section 
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| through the power cylinder H and its piston F, and also 
| through the air pumping cylinder K and its piston J. From 


the perspective view, it will be seen that the pum 
gets its motion from a rocking shaft worked off the c 

shaft G. The engine is of the internal combustion type, an 
easily renewable fire-clay or plumbago ring E surrounding 
the fire. Air is drawn in by the piston J, Fig. 2, and by 


passages not shown it is, when permitted by the valve O, 
Fig. 1, forced into the annular space or groove G, Fig. 1, 


a 
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by the return stroke of the piston J. Below the letter U th, 
power piston or plunger is about fin. less in diameter then 
the cylinder, and the air admitted to the groove G has to find 
its way down the very narrow annular s thus left into 
the combustion space. This not only keeps cylinder and 
piston cool, but all or any ash tending to get in between 
cylinder and piston is forcibly driven away by the incomi 
air, so that the power piston and cylinder are easil lube 
cated, and wear does not, we are informed, resuit from 
scoring by ashes getting between the rubbing surfaces. Ax 
seen in Fig. 1, part of the air passed in by the pump goes b 
a port to a space below the grate. Water passes round 4 
cylinder and fire-place jacket as in gas engines. ©, Fig. 1 
is the exhaust valve, and m, Fig. 2, is the fuel charging 
passage, which is surmounted by a valve casing which 4 
fitted with an automatic feed as described in the account 
already referred to. The furnace is hinged to the lower part 
of the cylinder, and is thus easily emptied. 

We give engravings of two rey Sears diagrams from one of 
the engines, some of which, we are informed, are working in 
French lighthouses. Diagram No. 1 is from the pump 
cylinder, and No. 2 from the motor cylinder. 








FORD'S CORRUGATED FLANGES. 


THE pipe flanges illustrated by the engraving below are 
corrugated as shown in the section. The objectis to make a 


joint which will remain tight with steam under the high 
pressures now common, and under high water pressures. The 
object is completely attained, for not only is the jointing 











material not blown out, but it has been found unnecessary to 
use any jointing material, and flanges so used may be seenin 
London with water pressure up to 3001b. persquare inch. It 
will be seen that corrugations form seats like valve seats, 
which, with slight pressure from the flange bolts, become 
perfectly tight. They are made by Mr. W.J. Ford, Deptford. 








TENDERS. 


NEW PIER, SOUTHAMPTON, 
THE following tenders have been received for a new pier at 
Southampton; Mr. James Lemon and Mr. E. “aes pl Poole, joint 
engineers; quantities supplied by Mr. J. H. Bliz and Mr. H. J. 
Weston :— 
J. Mowlem and Co., Westminster .. 
CLD <4 0s 05 ad os 
E. C. Frere and Co., London — 
E. J. London and Co., Newport, Mon. .. 
J. W. Roe and Co., Southampton .. .. .. 
Morgan, Isted, and Morgan, Southampton .. 
J. Bull, Sons, and Co., Southampton 
A. Thorne, London .. .. .. .. 
H. J. Sanders, Southampton 
Engineers’ estimate .. 





-- £33,282 


29,611 
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TRIAL OF SEED DRILLS IN ITaLy.—Rules and regulations of the 
Italian Minister of Agriculture for a competitive trial of seed drills 
or planters to be held at Foggia, 124 miles by rail from Naples, 
20th October to 30th November, 1890. Applications for olan 
sion to be sent in not later than 15th September, 1890. Agents, 
constructors, and inventors, may take part in this trial. Agents 
entering seed drills will be considered as the representatives of the 
manufacturers, to whom will be sent the prizes awarded. 
drills will be admitted which sow seed in lines and broadcast, and 
which besides seed sowing also scatter manure. A Committee of 
Direction, composed of the director of the Cerignola Practical 
School of Agriculture and four delegates from the Chamber of 
Commerce, the Commune of Foggia, the Provincial Council, and 
the Royal Economical Society of Capitanata, will have charge of 
everything necessary for the trials. A special jary commission 
appointed by the Ministry of Agriculture will award the a 
consisting of (1) a diploma of honour, and the purchase by the 
Ministry of five seed drills of the same make as the winning one; 
(2) two silver medals, and a purse of £8 with each; (3) ten prizes 
of £1 4s, each to those peasants who during the trials shall best 
learn to guide, manage, and use seed drills. Seed drills entered must 
undergo such trials as may be prescribed by the jury. All charges 
for the transportation of seed drills to the railway station at Foggia 
and return must be defrayed by exhibitors, but who are entitled to 
the reductions allowed in like cases by railway and steamship com- 
panies, both on freight or passenger fares for competitors, their 
representatives, and workmen. The various expenses at the trials 
will be paid by the Committee. Applications for admission to the 
trials must be sent to the Committee of Direction not later than 
the 15th of September, 1890, accompanied by all such economical 
and technical information as in the judgment of the competitors 
may be necessary for the better understanding of their sced drills, 
incading the space occupied by and the number of draught 
animals required to work them. On the receipt of applications the 
Committee of Direction will notify competitors of their accept- 
ance, admission, give them all ry information, and forward 
blank forms for the shipment of seed drills, and for the benefit of 
the reduction allowed on freight and passenger fares of competi- 
tors and their workmen. Seed drills will be admitted which have 
won prizes at other trials; but no new award can be made to such 
machines unless they have some important modification, or unless 
the prize is not superior in degree to those obtained in former 
trials. Each seed drill must be worked by the maker or his recognised 
agent, who will furnish the jurors with any information required rela- 
tive to his machinesentered. Should the exhibitor or his agent fai 
to appear at the trials, his seed drill will not be allowed to compete 
The Committee of Direction will not be responsible for d ges to 
seed drills during transportation or at the trials. To ascertain 
whether drills have regularly distributed seed, the Jury Commission 
will await the sprouting before awarding prizes. The Committee 
of Direction are authorised to issue all such further regulations <8 
they may deem necessary, and to which competitors must conforn . 
Within two months of the close of the trial the Jury Commission 
must make a detailed repert to the Ministry of Agriculture, accom- 
panied with illustrations of the seed drills that have obtained 
prizes. The United States Consul-General at Rome, in transmitting 
these regulations, observes, ‘‘ Rates of freight being so variable, 
too much stress cannot be given to the absolute necessity of having 
every detail as to cost, delivery, and time fully agreed on in 
advance. According to the custom of the country, almost every 
transaction is the su ject of a separate negotiation, regardless of 
the expense involved,” 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

: no indications of weakness in the current trade 
cancel The higher standard which has lately been 
pre te) is kept up in a satisfactory manner, and business 
e nifests a steadier tone than has marked it for some months 
pe This better state of things is assisted by the revival of ship- 
Puilding on the Clyde, at a time when that industry was beginning 
to flag; and a further encouraging indication, which tends to 
inspire confidence in the future, is the large amount of money 
which the chief railway lines are spending in renewals and 
extensions, and the very considerable orders they have still to give 
out before the year closes, i } 

Considerations such as the foregoing tended to induce a cheerful 
tone on ‘Change in Birmingham on Thursday, and there was a fair 
yolume of business stirring at rates which coincided better with 
sellers’ views than for some time past. The reports brought by 
the marked bar firms showed that there was a steady call, and that 
the £8 10s. standard was well maintained. Common bars were in 
improved demand at £6 15s. upwards. Black sheets for use by 
the galvanisers were in fair request. Singles were quoted £7 5s. 
to £7 10s.; doubles, £7 15s. to £8; and trebles, £8 5s. to £8 10s. 
Hoops were in pretty good call at £7 10s.; tube strip fetched 
£7 2s, 6d. With regard to the pig iron trade, there was a steady 
business doing, and higher rates than for a week or two past were 
asked for forward business, Cinder pigs were in good request at 
43s, 6d. to 45s.; part-mines, 47s. 6d. to 50s.; Northamptons, 50s, 
to 52s. 6d.; Derbyshires, 51s. 6d. to 53s. 6d.; all-mine hot-blast, 
70s.; and all-mine cold-blast, £5. ; 

The negotiations for the transfer of the Earl of Dudley’s Round 
Oak Works to a company are still in progress. We understand 
that the gentleman through whose efforts the business was intro- 
duced to the promoters of the new company was Mr. Richard 
Taylor, negotiator for colliery sales, and agent for the sale of railway 
wagons and colliery and railway contractors’ plant, of Loris- 
road, West Kensington Park, London, W. 5 RR 

Electric lighting operations are proceeding apace in Birmingham. 
The Birmingham Electric Supply Company is constructing a 
central station sufficient to provide for 16-candle power or 
10,000 8-candle power incandescent lamps, and laying mains in all 
the principal streets sufficient for a considerably larger supply. 
Ultimately it is hoped that in this area electricity for something 
like 20,000 16-candle power — will be supplied. The gene- 
rating station is in Dale End, with an erry from Albert-street, 
and has been Jaid out with a view to ultimate extensions, necessi- 
tating works of a somewhat heavy character. The buildings will 
eventually cover about a third of an acre. Large Lancashire 
boilers are being laid down, and arrangements are made for 
economy in the consumption of fuel by the use of mechanical 
stokers. There are several powerful dynamos, each being capable of 
supplying current to 2000 or 3000 lamps as may be required. The 
electricity will be conveyed by means of conductors to the dis- 
tributing board, and by means of regulators will be sent out of 
the station through the various feeders, The electricity is con- 
veyed through the principal streets through heavy feeding 
mains, connected with which will be the smaller distributing mains 
running on each side of the principal streets. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—As I have intimated in previous reports, the 
speculative character of the recent upward movement in the pig 
iron trade is beginning to make itself apparent, and during the 
past week there have been indications that prices, for the present 
at least, have touched their highest point. At the full advance 
there has been practically very little business doing, and now that 
warrants have begun to recede, buyers will be more disposed than 
ever to hold back. Merchants who must rily be ider- 
able holders of iron will not improbably be induced to realise by 
accepting under current rates, and this will still further assist the 
return of prices to something like late rates. In the meantime, 
however, makers are in a position to act with firmness, as in most 
cases they are well sold for some time to come, and another con- 
sideration which will operate very strongly against their entering into 
forward engagements at low prices is the unsatisfactory outlook 
with regard to fuel. Already coke is showing a decided upward 
tendency, and some of the district makers who send largely into 
this market are os considerable difficulty with regard to 
their contracts. South Yorkshire coke, which until very recently 
could be readily bought at about 11s. 6d. per ton at the ovens, is 
now being quoted firmly at 15s., with makers in many instances 
declining to contract even at this figure. The tendency of prices 
with regard to coal is also in an upward direction, and, although 
very much will depend upon the character of the ensuing winter, 
there is no probability that prices will be anything under the full 
rates now current. All this means that the cost of production as 
regards pig iron is more likely to increase than decrease, and 
makers consequently are very cautious as to how they commit 
themselves at all far ahead. The tendency of the finished iron 
trade seems to be in the direction of improvement, and with, if 
anything, receding prices for raw material, forge proprietors are 
holding out for better prices for their manufactured s. 

The Manchester Iron Exchange on Tuesday brought together 
a fair attendance, but business car mayer | was only slow. For pig 
iron the demand shows a slackening off, and prices, if anything, 
were rather easier. Makers, however, were firm in holding to late 
rates, as in most cases they are well sold for the present, and are 
indifferent just now about booking further orders. Merchants, 
however, who have been buying very freely of late, and must 
necessarily be large holders of iron, are showing rather more 
anxiety to realise. Buying for actual consumption has evidentl 
not come up to expectations, and in many cases there is a disposi- 
tion to accept under current rates to effect sales, Consumers, 
however, on the other hand, in view of the easing down in warrants 
both at Glasgow and Middlesbrough, show still less dispcsition to 
buy, and the business put through has consequently been only of the 
most limited character. For Lancashire pig iron, makers’ quotations 
remain on the basis of 50s. to 51s., less 24, for forge and foundry 
qualities, delivered equal to Manchester, but they are not booking 
orders of any weight at these figures. For district brands of pig iron, 
Penton remain much the same as those given last week, and for 

elivery equal to Manchester, Lincolnshire ranges from 48s. for 
forge to 51s. and 52s. for foundry, with Derbyshire ranging from 
49s, and 50s, for the cheaper qualities of forge and Mec , up to 
54s. for the best foundry brands, less 24 Pad cent. Outside brands 
are rather easier, good foundry Middlesbrough being readily 
obtainable at about 55s. 4d., and Eglinton about 58s. net cash, 
although makers’ quotations were nominally 6d. per ton above these 

gures, 

Hematites are also rather easier, and for anything like quantities 
good foundry qualities are obtainable at about 65s. to 65s. 6d., less 
2} delivered in the Manchester district. 

In steel plates suitable for boiler-making purposes there has 
been a moderate business doing, and makers continue to harden 
up in their prices, £8 5s, per ton being now about the general 
quotation for the better qualities delivered to consumers in the 
neighbourhood of Manchester, and business has been done on the 
basis of this figure. 

More activity has been reported in the manufactured iron trade, 

akers generally are getting a fair amount of work, and there is a 
decided stiffening in prices. Ordinary Lancashire and North 
Staffordshire bars are not now quoted under £6 10s. per ton 
delivered in the Manchester district, and it is only where buyers 
have very favourable specifications to offer that they would be able 








to place orders at anything under this figure. Hoop makers are 
very busy completing orders for shipment, and are consequently 
not in the position to book anything for immediate delivery. 
Quotations are firm at about £6 15s, for delivery either at Man- 
chester or Liverpool, but where buyers are not actually in imme- 
diate want they might possibly place orders at a little under this 
figure. For sheets quotations are firm at £7 17s. 6d. to £8 per ton, 
with a fair amount of business doing. 

The condition of the engineering trades remains much the same 
as I have reported of late, the leading branches throughout this 
district being still well engaged, but in many departments new 
work is coming forward only in limited quantity, and the outlook 
with regard to activity being maintained after present contracts 
have run out is not so satisfactory as could be desired. 

A company has just been formed in Manchester for introducing 
to this country the Woodruff patent milling and key-bed sinking 
machines, which are designed to sink the key-beds in shafts, &c., 
for the Woodruff system of keying wheels, pulleys, levers, &c., 
upon shafts. The machine is of very simple design; a circular 
milling cutter is brought down by a lever to an adjustable stop to 
sink the cutter to the required depth, the shaft, &c., being held in 
a vice to admit up to 2in. diameter. The hine is also equally 
well adapted for other work when the cutter spindle can be fixed 
and the table traversed by a rack movement, by a lever or by a 
screw and handle and adjustment sideways. The cutter spindle is 
made to carry various kinds of milling tools, and to operate the 
machine for general work a vice, with jaws 4in, wide, will open 
ljin. wide, and can be used in plage of the one for holding 
shafts. By ae of keying, instead of making the teaghod 
of a uniform depth, it is made deepest in the centre, the bottom 
being of a cylindrical form, which can be cut by means of a suit- 
able cutter in the milling machine, the operation requiring con- 
siderably less labour than the present method of making the key- 
seats in shafts. The keys consist of a segmental disc of a thickness 
equal to the width of the slot; the slot is much shallower than this 
segmental key, so that when the latter is inserted it projects suffi- 
ciently to fill the key-seat of the wheel or whatever is to be 
secured to the shafts. One advantage claimed is that such keys 
reaching deeper into the shaft than those of ordinary construction 
are more firmly embedded, whilst owing to its peculiar shape the 
key may be slightly inclined, so that it may serve to support the 
pulley if the shaft is vertical. 

In the coal trade a steady demand is maintained both for house 
fire qualities and the lower descriptions of round coals suitable for 
steam and forge purposes. In the Manchester district, where 

rices were advanced at the commencement of last month, no 

rther change has been made, but at most of the West Lancashire 
collieries there has been an upward movement of fully 6d. per ton, 
and at the pit mouth quotations now average 12s. to 12s, 6d. for 
best coals, 10s. 6d. to 11s. for seconds, and 9s, to 9s. 6d. for common 
round coals. Engine fuel still hangs upon the market, with common 
sorts of slack pushed at very low figures, burgy averaging 7s. 6d. 
to 8s,, and slack from 5s, 6d. for common sorts, up to 6s, 6d. and 
7s. for the better qualities. 

A fair amount of activity is maintained in the shipping trade, 
with steam coal fetching from 10s, 3d. to 10s. 9d. per ton, delivered 
at the ports on the Mersey. 

Barrow.—There is a marked improvement to note in the hema- 
tite pig iron trade, and the somewhat gloomy prospects which 
were indulged in a few weeks ago have changed to a hopeful view 
of the future. The demand for Bessemer qualities of pig iron .is 
steady, and there are indications that the business doing in all the 
branches of trade which consume Bessemer iron will soon show an 
increase. The consumption of hematite remains much greater 
than the output, but the policy of restriction is still adhered to, 
with the result that stocks are being gradually reduced all round. 
Makers are clearing some of the large parcels of pig iron they have 
held, and the reduction in warrant stocks during the week has 
amounted to 2364 tons, making the decrease from the beginning of 
the year 129,015 tons. This fact alone isa very strong feature in 
the position of the market at the present moment, and as the 
reductions are gradually made week by week the position of makers 
is made more and more satisfactory. The stocks held at present 
represent 251,529 tons. Hematite warrants are quoted at 58s. per 
ton, cash ; and parcels of Bessemer iron in mixed numbers are 
quoted at 58s. 6d. to 59s., net, f.o.b. Both makers and holders of 
warrant stocks are very firm in their quotations. 

The steel trade shows rather more life. Prospects lately have 
been somewhat gloomy, but there are now indications of improved 
trade, not only in rails, but in steel shipbuilding material. Prices 
show no variation. Heavy sections of steel rails are quoted at £5 

r ton, light sections at £6, and colliery sections at £7 per ton. 

lates are at £6 15s., and angles at £6 2s. 6d. A fairly steady 
trade is doing in tin-plate bars, hoops, blooms, slabs, and billets. 
The steel casting woe are busy, and the minor branches of the 
steel industry are well supplied with orders. 

An effort is being made to float a company to take over the works 
of the Vulcan Steel and Forge Co., at Barrow. 

Shipping is not so actively employed as of late, the exports of 
pig iron and steel this week showing a decrease of 11,657 tons, as 
compared with the corresponding week of last year. 

Shipbuilders give more hopeful news of the future, and new 
orders are on the point of acceptance. In the engineering depart- 
ment there is a very brisk state of things, and plenty of work is 
in hand for some time to come, while the prospect of new work is 
very assuring. 

Iron ore is in rather better demand, but prices have not changed, 
the average value of ordinary qualities being lls. per ton net at 
mines, 

Coal and coke is steady, and the consumption is regular and full. 

At a conference of masters and men an arrangement has been 
made that the working hours of blast furnacemen shall in future 
be eight hoursa day. The question of Sunday labour is now being 
considered by the men. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


IN the speculative market values of iron have been weaker this 
week, in some instances the drop being equal to 2s. aton. Makers, 
however, are not anxious to sell, and, as they will not ccncede 
lower quotations, there is nothing doing beyond what is needed for 
actual requirements. The leading works are all fully employed, 
and there is every prospect of more orders for military, marine, 
and railway material. lan. Thomas Firth and Sons are pushing 
forward their new press, which has been manufactured entirely by 
themselves. I hear that it possesses some special features which 
have been devised since the earlier forging presses were erected in 
the other establishments. The productive capacity of Sheffield in 
the varied articles of war is now very great, and is still constantly 
increasing. 

In Bessemer steel £6 5s. per ton is quoted for ordinary slabs and 
billets ; steels, of guaranteed temper, are proportionatey higher. 
There is a good demand for Bessemer hematites, and values are 
well maintained. 

With the approach of colder weather there is an increasing 
request for household coal by consumers who held off laying in 
supplies. The further advance which was anticipated in Septem- 
ber has not taken place, except in a very few instances. There are 
practically no stocks of coal. The coalowners are working full 
time—except on ‘‘ Feast” days—the London and Southern markets 
being particularly brisk. ore than an average quantity is bein 
ship’ to Russia, Norway, and Sweden, both from South an 
West Yorkshire collieries. To Goole and Grimsby, as well as to 
Hull, a large tonnage is being sent for export. In engine fuel and 
slack for manufacturing pu there is less doing. Coke is also 
quieter, except in some special qualities for local purposes, Prices 
are fairly maintained, 





The shareholders in the Sheepbridge Coal and Iron Company 
have received intimation that the directors intend to pay a dividend 
of 25s. per share, making, with the 12s, 6d. already paid, 37s. 6d. 
for the year, being at the rate of 74 per cent. per annum, The last 
dividend—2 per cent.—was in 1882. 

The Staveley Coal and Iron Company has done well during last 
year. The directors have just issued their report of the twenty- 
seventh year’s working, which has been most satisfactory. From 
the various operations and investments of the company there 
remains a net profit, after providing for the dividend on the 
eronreate shares, of £120,012, which, added to the balance 

rought forward from the last account, shows a total of £131,241. 
The total dividend for the year is 15 per cent., there being left a 
balance of £13,941 to be carried forward to next year’s account. 
The directors report that the collieries, properties, ironstone mines, 
and ironworks at Staveley and other places have been maintained 
in good working order. e new colliery on the Sutton estate is 
now opened out and developed. Tenders are being received for 
the building of from 200 to 300 houses for the accommodation of 
the miners working upon this coalfield. 

On Tuesday night, Alderman 8. Osborn, J.P., head of the firm 
of Samuel Osborn and Co., Clyde Steel Works, entertained at 
dinner the representatives, managers, and clerks in honour of the 
marriage of his son, Mr. W. F. Osborn, with Miss Alice Mary 
Holland, eldest daughter of Mr. R. G. Holland, of Sheffield. The 
health of the young couple was proposed by Mr. G. Jackson-Smith, 
cordially drank, and responded to by Mr. 8. Osborn, jun., the 
bridegroom’s brother. Mr. G. Tilfourd, in proposing ‘‘ Success to 
the Clyde Steel and Iron Works,” stated that the works were begun 
by Mr. Osborn in 1851, when only tens of hands were employed. 
Since then the tens had grown to hundreds, and from Bac 3 s to 
four figures. The business includes the steel department, rolling 
mills and forges, railway spring department, tool, reaper, and 
machine department, and ‘‘the foundries three.” Mr. Osborn 
suitably responded. A very handsome sterling silver tea and 
coffee service, a pair of candlesticks and tray formed the weddi: 
a of the representatives, managers, and clerks to Mr. W. F. 

sborn. The firm has a large and ever-increasing business, and 
the family are very highly respected. 

On Thursday, Mr. 8. G. Richardson retired from the office of 
Master Cutler, and Mr. Robert Colver—Messrs. Jonas and Colver, 
Continental Steel Works—was installed with the customary 
formalities, the cutlers’ feast following in the evening. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has not been so strong this week. 
It opened with a quiet demand for warrants, which was followed 
by some reaction in prices, and these have been irregular during 
the greater part of the week. The shipments in the past week 
have been good, amounting to 9150 tons, as compared with 8940 in 
the corresponding week of last year. Of the total Germany took 
1324 tons; Canada, 1034; United States, 831; Australia, 398; 
India, 315; France, 220; Belgium, 125; Holland, 110; other 
countries, 470. The coastwise shipments were 3623 tons, against 
3119 in the same week of 1889. 

The prices of makers’ iron are firm as regards special brands, 
although g.m.b. qualities are slightly lower in sympathy with the 
warrant market:—Coltness, f.o.b. at Glasgow, per ton, No. 1, is 

uoted at 64s., No. 3, 57s.; Langloan, 63s. 6d. and 57s.; Calder, 
3s. and 54s. 6d.; Summerlee, 62s. and 56s, 6d.; Gartsherrie, 61s. 
and 56s.; Clyde, 60s. and 55s.; Carnbroe, 51s. and 50s. 6d.; 
Govan, 50s. and 49s. $d.; Glengarnock, at Ardrossan, 60s. 6d. and 
53s. 6d.; Dalmellington, 54s. and 53s.; Eglinton, 52s. and 5ls.; 
Shotts, at Leith, 63s. and 57s.; Carron, at Grangemouth, 62s. 6d. 
and 55s, 6d. 

The demand for makers’ iron is steady, and on the part of home 
consumers, it seems to be increasing. ‘There has been more busi- 
ness in hematite pig iron, which is in extra request, owing to the 
expansion of business in the steel trade. The general belief is that 
the whole output of makers’ iron is being carried away, and that 
their stocks are wpenrg 6 

During the past week there was shipped from Glasgow locomo- 
tives to the value of £1090; machinery, £16,129; sewing machines, 
7 ; steel goods, £8310; and general iron manufactures, 

1,712. 

The prospects of the cast iron pipe trade are improving. There 
is rather more inquiry for small pipes, the demand for which had 
for some time been in a backward state. An important contract 
for large pipes for Brazil, amounting to about 20,000 tons, has been 
placed with Glasgow founders, and other large orders are antici- 
pated shortly, both for this country and India. 

On Monday the makers of finished iron issued fresh lists of 
prices, which show an adyance of about 5s. per ton on the figures 
recently current. The lowest e of common bars is now at 
£6 7s. 6d.; the second grade, £6 10s.; highest grade, £6 12s. 6d., 
best bars rae 10s. per ton higher; hoops, £7 5s. to £7 7s. 6d.; 
sheets, £8 to £8 5s.; nail rods, £7 to £7 2s. 6d.; all these prices 
being less the usual 5 per cent. discount. Makers report a very 

y inquiry, and at present merchants are the principal pur- 


chasers. 

The outlock in the tube trade has very greatly improved within 
the last two or three weeks. Large quantities of fresh orders have 
been received for shipbuilding purposes, and also for export, chiefly 
to the Colonies. 

There has since last report been a further upward movement in 
the prices of steel to the extent of about 5s. a ton. Angles are 
quoted at £6 5s.; ship plates, £7 to £7 5s.; boiler plates, £7 15s. 
to £8 ; and sheets, £8 10s., all less 5 per cent, discount for delivery 
in Glasgow district. 

The coalmasters of the West of Scotland raised the price of 
household coals 1s. per ton on Monday. The advance was generally 
expected, as the price of shipping coals had been gradually 
advancing for some time past. 

The coal export trade continues very active, the shipments from 
most of the ports being above the average in amount. Free on 
board at Glasgow, main coal has been selling at 9s. 9d. to 10s, per 
ton; splint, 10s. to 10s. 3d.; steam, 11s. 3d. to lls. 6d.; and ell 
coal, 10s. 3d. In Ayrshire the trade is also very brisk, and soft 
coal has advanced there since last week about 6d. a ton. Dross is 
more in request, especially the best qualities, but the lower quali- 
ties are plentiful. 

In the course of the past month there was launched from the 
Clyde shipyards twenty-four vessels, with a tonnage of 34,059, 
against twenty-four of 38,091 in August, 1889, and nineteen of 
28,109 in the same month of 1888, During the past eight months 
176 vessels, with an aggregate of 224,503 tons, have been put into 
the water, compared with 135 of 194,819 in the corresponding 
period of last year, and 138 of 146,461 in 1888. A large amount 
of new work has been placed with the shipbuilders during the 
past month. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuECleveland ironmasters have booked several orders at advanced 
rates for delivery over the next few weeks ; but very little has yet 
been sold on forward account. During the last two or three days, 
however, prices have slightly given way, owing to realisations ” 
some holders of warrants, Attheiron market held in the Middles- 
brough Exchange, on Tuesday last, buyers were offering 45s. 9d. 
per ton for No. 3 g.m.b., with prompt delivery. Sellers, however, 
could not be found at a less figure than 46s. perton; and a moderate 
amount of business was done at that price. This represents a 
reduction of 1s, 3d. on last week’s values, The demand for forge 
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iron improved greatly, and 43s, per ton was readily given, that 
being the price current on the previous market day. 

Speculation in warrants has revived somewhat, Voth at Glasgow 
and at Middlesbrough, and several transactions have taken place at 
reduced rates. Last week, 47s. 6d. was the price; but when holders 
began to realise, it gradually fell, until 45s. 104d. was accepted on 
Tuesday last. 

The stock of pig iron in Connal and Co.’s Middlesbrough store on 
the 30th of August was 90,801 tons, which represents a reduction 
since the beginning of last month of 2201 tons. At Glasgow their 
stock fell to the extent of 19,534 tons, and at the end of the month 
stood at 688,036 tons. 

The finished iron trade continues steadily to improve, and 
makers have lately made several contracts at advanced prices. 
Ship plates and common bars were on Tuesday quoted at £6 per 
ton, and angles at £5 15s., free on trucks at makers’ works, less 
23 per cent. This is equivalent to an advance of about 17s. 6d. 
per ton on the lowest prices accepted a short time since. 

The steel trade has not re much, but prices are somewhat 
firmer. Heavy rails are quoted at £5 to £5 2s. 6d. per ton; ship 
plates at £6 10s. to £6 12s. 6d.; and angles at £6 5s. 

The shipping returns just issued show that during August 65,290 
tons of pig iron, 19,858 tons of manufactured iron, and 25,919 tons of 
steel were exported from Middlesbrough. Asatisfact i st 
is the increase, amounting to 2000 tons, in the quantity of pig iron 
sent to Scotland. The chief items in the pig iron exports were as 
follows:—To Scotland, 20,135 tons: rmany, 19,084 tons; 
France, 3783 tons; Holland, 3730 tons; Russia, tons; and to 
Belgium, 2640 tons. 

orth-country shipowners who have vessels trading with the 
rt of London are complaining loudly of the increased cost of 
oading and unloading, as well as the greater detention of their 
vessels arriving in the Thames, which has occurred since the great 
dockers’ strike terminated in favour of the men. Mr. Tom Mann 
declared a short time since that it was not true that the dockers 
were giving a bad day's work for a good day’s pay. This assertion, 
however, is energetically denied by all who have anything to do 
with the trade of the London docks and wharves at the present 
time. Those who are acquainted with the actual state of things 
say that, both as regards loading and discharging, vessels are now 
detained half as long again as they were before the strike; and 
the cost for labour is increased in at least equal ratio. These dis- 
advantages, as they become known and felt, are acting more and 
more detrimentally on the trade of the port of London. The prin- 
cipal complaint of the dockers when they struck was the irregu- 
larity and insufficiency of the em —— which they were able to 
obtain. In other words, the work offered was not enough for them 
all. The concessions which they wrung from the employers have 
handicapped the trade to an extent which is certain to lead to its 
gradual diminution, thereby aggravating and intensifying the evils 
which the strike was intended to remedy, and which its leaders 
think have been remedied by it. Should: however, the trade be 
gradually transferred to other ports, there will be less employment 
than ever for the dockers, and nothing can prevent their ultimate 
loss of the advantages they gained. ir last condition will then 
be, if possible, worse than their first. 

The coal trade of the North-East Coast continues steady, and 
there is less fluctuation in prices than there was. is is prac 
larly the case as regards steam coal. For gas-coal of all kinds 
prices are very firm. This is due to the demand of the miners for 
eight-hour shifts, and the scarcity which may ensue should they 
attempt to enforce their demands. The naval manceuvres of the 
German Fleet will shortly commence at Kiel, and it is anticipated 
that they will require a considerable quantity of bunker coals to 
be delivered out to them at that port. 

The freight market is quiet, the principal upward movement 
being in respect of voyages to the tic. Homeward freights 
from the Black Sea and America are tending in the other direc- 
tion, whilst ore freights from Bilbao and the Mediterranean keep 


pe 

success of the mail steamer Roslyn Castle in making the 
fastest on record from the Cape is testimony to the excel- 
lence of the marine engines now supplied by makers on the North- 
East Coast. Time was when first-class marine engines could be 
produced only on the Thames or at Glasgow. But that is so no 
longer. The Roslyn .Castle was fitted with new engines not very 
long since by Messrs. Thos. Richardson and Sons, of Hartlepool ; 
and so were also several other mail steamers belonging to the 
Donald Currie and Unicn Lines. In the present cy a total dis- 
ae run was 5884 miles, and the average speed was 14°7 knots per 

our. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE railway difficulty may now be regarded as overcome. The 
last phase of the dispute on the Taff Vale, Rhymney, and Barry 
lines was with the signalmen, who represented that by the arrange- 


ment lately brought about by Mr. Inskip on the part of the 
directors, and Mr. Harford on the part of the men, they 
were in a worse condition than before, having to work more 
hours. On Sunday this was amicably by a con- 
cession to the men, and now all the lines will continue in 
vigorous work. But I regret to add that the air is full of strikes and 
threatened strikes. Labour was never more restive, and it may 
justly be added never more unreasonable. The night workmen of 
the Plymouth collieries are out on strike. They want five days’ 
work to be paid for as six. The management has offered to refer the 
dispute to arbitration. This the men refuse, and at a meeting on 
Tuesday asked to be paid off on Wednesday. The manager has 
declined to do this until Saturday, which is the regular pay-day, 
and the men threaten legal proceedi The night workmen 
keep the collieries in working order, and if they remain out another 
week the collieries must stop, unless recourse be had to fresh hands, 
It is generally admitted that if these things continue to go on, the 
men becoming more and more unreasonable, there must be a 
collision between employers and workmen. There is nowa | 
list of disputes pending in the Principality. At the docks, Cardi 
and Newport, hese is uneasiness, and last week orders were given 
to ‘* boycott ” two steamers under the impression that they were 
manned bynon-union men. Fortunately th tion wasincorrect. 
The Rhondda House Colliers’ Association have instructed forty 
men in Lewis’s Merthyr Llwyncelyn Colliery to give notice, and 
sixty men of Taylor's Llantwit Colliery. At the Landore Tube 
Works the strike has been ended, the men accepting the company’s 
terms. At the Midland Tin-plate Works the annealers and 
assorters demand 6s. 3d. per day, or will give notice. These cases 
might be increased, but the most serious is that the workmen in 
six important tin-plate works in the Llanelly district have given a 
month's notice. ese works are Kidwelly, Old Castle, Western 
Old Lodge, Burry Port, and Dafen. The demands of the men are 
as follows :—Two sheets to be returned to the tin-house and mill- 
house ; a penny per box for shearing ; and 12s, per hundred for 
washing. 

The aol trade is getting into its normal track, and last week’s 
totals at all the ports were well up to the average before the upset. 
In best steam the tendency is upwards, sales having been effected 
at 15s. 6d. in some cases at Cardiff The prevailing quotations are 
as follows:—Best steam, 14s. 6d. to 15s.; seconds, from 13s. 9d. to 
14s. Some coals are selling at 13s., of lesser value; small steam 
from &s. 3d. In house coal, as the autumn sets in, the signs are 
good, and holders of house coal property are satisfied that, as a 
fair price has been obtainable all through the summer, the winter’s 
prices will certainly be higher. At present No. 3 is selling at 14s., 
some sales at 13s, d.; No. 2 sells freely at 12s, 9d. 
irections, and best samples 





Patent fuel works are busy in all 
are selling from 14s, to 14s, 6d. 
Coke maintains its tone, and last prices are firmly kept. A good 





trade is being done with the Midlands in coke, and quantities sent 
foreign. Welsh coke is now cited as of first class, and it would be 
difficult to distinguish superiority amongst a large number, such 
as Lilwynypia, Lewis’s Coedcae, Dinas Main, and Cyfarthfa, &c. 
A quantity of coke and iron went to Carril this week. 

e steel trade is firm and good, rails and bars are in satisfac- 
tory demand, and prices are advancing, in steel bars in icular. 
Latest quotations show this :—Glasgow pig, 49s. 5d.; bematites, 
according to brand, varying from 56s. 10d. to 1ld.; Welsh, 65s. ; 
Welsh bars, £6 5s. to £6 7s. 6d.; Bessemer bars, £6 15s.; Siemens, 
£6 2s, 6d. Bessemers are expected to touch £6, Rails from 
£5 5s. to £6 15s., according to specification. 

In the tin-plate trade, if the strike feeling can be allayed, a 
promising condition is opening out. It is very likely that this fact 
is prompting tin-platers to make their demands, e tin market 
is vi rm, and higher prices are setting in, Cokes are at lds. to 
15s, 3d.; Bessemers, 15s. 3d. to 15s. ba. : Siemens, 15s. 6d. to 
15s. 9d. The market is getting excited, as there is an impression 
that America will put in heavily for stocks to meet the tariff. 
Canada is becoming a "one buyer, and Russia for oil tins. It is 
s ted that the makers shall send agents to India and China, 

get lead replaced by tin for the tea trade. 

It is repo’ here that in New York tin-plate has gone u 
30 cents a box. The Swansea tin-plate shipments last week totall 
up to 70,800 boxes, and receipts a little under 61,000 boxes. A 
decided pressure is shown both at Swansea and Newport to place 
— quantities forward. Makers are not quick in closing. 

ewport Abercarn Colliery Co., with its dividend of 10 per cent., 
is in favour. 

The Cardiff Park Coal Co., capital £10,000, has been registered. 

The conversion of the his vey Works and Coal Co, into a 
limited company is rumoured, but probably is premature. Their 
Abercanard pit is new doing splendid work and making a large 
output. The Dowlais new colliery is getting on well. 

reforest steel works are idle. At Melingriffith the strike has 
enabled improvements to be carried out. 

Ebbw Vale, pe per and Tred stock is advancing. 

A large cargo of rails left Cardiff this week for San Francisco. 

Sir Charles Dilke, who is at present a guest with Mr. Dillwyn, 
M.P., at Swansea, addressed a miners’ meeting a few days since, 
and was well received. 

A serious mishap is reported from Cwmavon Steel Works. The 
great engine driving the rolls smashed to pieces, breaking the 
~n_ aga machinery and wrecking the engine-house. Cause un- 

nown. 

Railway rates and charges continue to be discussed. I hear 
that the of Trade proposes to give the Great Western Rail- 
way for its South Wales lines more than the company themselves 
asked for. This will lead to friction. Barrow is putting in pig, ore, 
and steel bars freely on account of sea rate being so much below 
land rate, and this further tax will increase the imports from other 
quarters to the large producers in Wales. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE condition of the iron industry over here, if not actually 
improved, at least appears to be moving steadily in a direction 
which is likely to lead to improvement. "The fact of more regular 
and more numerous inquiries coming forward is in itself a rather 
encouraging symptom ; while, on the other hand, the high prices 
of raw material, especially of coal, the advanced wages in every 
branch, and the universal unrest and distrust of the labouring 
classes, all seem to preclude any sanguine expectations on the part 
of ironmasters. 

In Silesia the slightly improved condition noticed in last letter 
seems to continue. Demand has somewhat improved, and even 
orders are coming in rather more freely. Especially in sheets a more 
animated state of the market is perceptible, some works having 
booked orders for several weeks to come. Plates are, on the other 
hand, a trifle more neglected than before. 

The situation of the Austro-Hungarian iron business has further 
improved upon the week. In finished iron especially a healthy 
inquiry is coming forward. Iron ore is very steady in tone, and 
makers can readily dispose of all they raise. In the pig iron trade, 
foundry pig especially meets with good sale, the demand for forge 
pig having also perceptibly improved of late. 

On the whole, Belgian iron business is still rather quiet. It is 
generally believed that a turning point is arrived at, for there is 
not only a tendency to firmness in prices, but also a slight improve- 
ment in demand perceptible, particularly in regard to finished iron. 
Still, taking prices in the abstract, they are very low. Present 
quotation for Luxemburg foundry is 56f.; Charleroi ditto, 60f.; 
Luxemburg forge, 50f.; Charleroi ditto, 55f.; Bessemer, 75f.; 
basic, 60f.; bars, for inland and abroad, 145f. to 160f.; girders, 
ditto, 145f.; angles, 152°50f. Plates, for inland and abroad, 165f. 
to 245f.; sheets, 205f.; steel rails, for export, 125f. to 130f.; steel 
axles, for export, 210f. The state of the French iron trade has 
also further improved. In all branches demand and sale have 
perceptibly increased, prices gaining in firmness. 

Latest reports concerning the Rhenish-Westphalian iron and 
steel industry may be called a trifle more hopeful, owing to a little 
more animation in demand. As yet, however, there is no tendency 
to either firmness or advance in general prices, special sorts always 
excepted. Iron ores are in a little better call, notations slightly 
moving upwards. Red iron ore stands M. 9 to 10; roasted ditto, 
M. 12 to 13 p.t. at mines. Luxemburg minette, M. 2°50 to 3°40 
p.t. at mines. Pig iron continues neglected; present prices are 
only nominal. Basic and common forge have been reduced to 
M. 50 p.t., while foundry, No. 3, has been raised on M. 63 p.t. 
The late reduction of Siegerland spiegeleisen has led to an increase 
in the demand, for some rather orders have been booked 
during the week, while others are still under negotiation. Prices 
in this instance are firm, present quotation for the 10 to 12 per 
cent. grade being M. 65 p.t. Bessemer costs M. 75 p.t. In the 
malleable iron branch the state of the market has, on the whole, 
remained unaltered. There appears a more lively demand in some 
branches, bars and girders for instance; but the general tone of 
the market is not a better one, and prices are only maintained 
with difficulty. Hoops remain unchanged. The same holds for 

lates. For sheets, again, orders are coming in more freely of 
ao but still prices are strongly discussed, and a weak tendency 
prevails. Comparatively satisfactory employment is being main- 
tained in the machine and m factories. At a late tendering 
for steel rails M. 145 p.t. was the lowest offer. 
tendered. 

The total production of ig iron in Germany 
burg, was, for July, 1890, fo 982 t., of which 179,633 t. were forge 
pig and spiegeleisen, 32,848 t. mer, 129,430 t. basic, and 
50,071 t. Santry pig. In July, 1889, the production was 371,467 t. ; 
in June, 1890, 387,852 t. From Jan lst to July 31st, 1890 
2,731,565 t. were produced, against 2,463,843 t. for the same period 
the year before. 

Present list 





No foreign works 


including Luxem- 


rices per ton at works are as follows:—Good 
merchant bars, i 165 to 170; angles, M. 175; girders, M. 150; 
hoops, M. 175 to 180; bars in basic and Bessemer, M. 165 to 170, 
in some cases M. 180; billets ditto, M. 115; heavy boiler Aa 
M. 240; tank ditto, M. 200; plates in basic and mer, M. 205; 
tank, M. 180 and higher; sheets, M. 180 to 190; Siegen thin sheets, 
M. 175 to 185. Iron wire rods common quality, M. 145 to 150; 
drawn wire in iron or steel, M. 160; wire nails, M. 170 to 175; 
steel rails, M. 145 to 151; steel sleepers, M. 140 to 150; complete 
sets of wheels and axles, M. 320 to ; axles, M. 240 to 250 ; steel 
tires, M. 230 to 250; light steel rails, M. 125 to 140. 

The recent violent storms and heavy rainfalls have caused 
serious losses ir many parts of the Continent, besides being fatal to 
many of the favourite and most frequented railway lines. 

Paris a seaport seems a strange project, yet the France 





st 
rs 

reports that the (French) Minister of Public Works has 
the prefects of the departments concerned to give their pir voy 
tion to the question, and to inform him of the results of their . 
vestigations before the close of the present year, gs 
The McKinley tariff continues to be discussed in industria] 
centres, But apparently little hope is entertained with regaal a 
any material modification in the carrying out of it, Senator 
Davis, Minnesota, is said to have specially pointed out England, 
France, and Germany as deserving of the retributory measure o, 
account of their non-admission of American meat, m 








A Boston exchange states that there are in the United 
States 1487 electric light stations and 965 gas companies, and af 
the latter 273 do electric lighting. ‘There are also 223 clays 
railways in operation and under construction. The total pre ni 
of street railways in the United States is 854; of these 223... 
electric roads and forty-four are cable roads, ¥ 

ENGINEERS IN THE Navy.—Our naval engineers, whether engaged 
in the work of design, or when actually responsible for the efficient 
working of the fleet under steam, are still eer) under the greatest 
disadvantages of numbers and position. We stated lately that the 
numbers of the engineer officers had been reduced from 1400 to 
672, in the face of an increase of 5000 in the men employed in 
the engine-rooms; that there were no engineer warrant-officers: 
that the engines of a ship of 3000-horse power were given only one 
engineer officer, and allowed by official sanction to be left in the 
hands of a working man; and that the number of so-called ‘ execu- 
tive officers,” in proportion to the seamen under them, was about 
double that assigned to the same number of men in the engineer's 
department. To this we may add that at the one extreme of the 
service, the number of stokers is not less than 25 per cent. short of 
the minimum complement; and that, at the other, the so-called 
‘chief engineer of the fleet” is a subordinate officer in the 
department of the Controller of the Navy; that, to “the best of 
the recollection ” of the late second naval lord, he is never called 
to attend a board meeting on any question; and that he does not 
even enjoy the consideration in his own department which the head 
of the medical department does in his. All this would be incredible 
if we had not the evidence before the Select Committee on Nava 
Estimates to prove it.— Spectator. 

Oxgs’ PaTENT SEWAGE AND SLUDGE Pump.—A few days since 
we saw one of these pumps at work in the works of Messrs. Owens 
and Co., the makers, against an artificial head. It is what may be 
called a straight flow pump. Road grit and small stones washed 
from the roads into the sewers are well recognised enemies, not 
only to pump valves but to their seatings, more especially when 
pumped in the more condensed form of sludge. With the view to 
— of these without delay to pumping operations, the remov- 
able valves and seats, as described in THE ENGINEER, vol. Ixvi., 
p. 326, have been devised. The pump we saw at work consisted of 
a differential hollow plunger, with valve-box in the centre, and 
fitted with Mr. Okes removable valves and seats, the diameter of the 
plungers being 84in. and 6in. respectively, having a stroke of 12in., 
set in motion by a “‘ Blake” direct-acting steam engine of 8in. 
diameter of cylinder, and supplied with steam from a boiler of 
5-horse power. Both engine and pre worked well, the pump 
valve being very quiet, though of the ordinary ‘‘flap” type. This 
is probably due to the water having a straight flow through the 
pump, and free from the reversals of the fluid in pumps of usual 
construction. To show how readily the valve seats can be 
exchanged, the engine was stopped, the valve and its seat removed 
and replaced, in our presence, and restarted in little over six 
minutes, There is no difficulty in this operation under any circum- 
stances of the 5 rene: of the pump, and a spare valve and seat 
piece can thus used with advantage, so as always to have the 
valves in good condition in the pump. 

Tue Lee MacazineE Rircte.—With regard to the improved 
Lee magazine rifle, it may be said that after the Government 
had decided upon providing the army with a magazine rifle, 
and long before they had approved of the particular pattern, 
a contract for the manufacture of 125,000 of the new rifles 
was promised to the Birmingham Small-arms Company, Small 
Heath. The company then completed their contracts for the 
supply of Martini-Henry rifles, and about eighteen months ago 
commenced tomake preparations for the manufacture of thenewarm. 
These preparations were of a most elaborate character. Extensive 
alterations had to be made in the existing plant, and between 700 and 

new machines of different kinds were purchased. In the first 
place, the whole of the fixtures which hold the component parts 
in the machines while the milling and other operations are per- 
formed had to be modified; the tools, especially the cutters and 
jigs, uired considerable alteration; some thousands of new 
gauges for the finished article, as well as for the various parts in 
the different stages of manufacture, were obtained ; and the whole 
of the factory was re-arranged. These alterations and the addi- 
tional machinery represented an outlay of about £50,000. The 

pulsory adoption of new machinery, and the necessity of such 
extensive alterations, whenever a new t of gun is made, 

mes an expensive matter, for the machinery available in the 
manufacture of a Martini-Henry or any other gun is wholly 
unsuited to the manufacture of the magazine rifle. At present 
about 900 hands find full employment on the new rifles, and by 
Christmas, or shortly after, it is anticipated that from 1200 to 1500 
will be busily . This will represent a payment in wages of 
from £2000 to a week, and the contract for the supply of 
125,000 guns will keep the firm well employed for three or four 
years. 


DyNaMICAL NoMENCLATURE.—An American contemporary at the 
end of a long article on the proposals which have recently appeared 
in our pages says:—‘‘ All the new units are a bigsort of bore. The 

r engineering students of the next ten years are to be pitied if 
they have to be instructed in this jargon of terms, and then by the 
time they get into practice have to unlearn them, and learn a new 
set. It is to be hoped that American writers and professors will be 
very slow in introducing any of these new terms. In fact there 
ought to be a prohibitive tariff upon them, until they have esta- 
blished their usefulness in the country of their origin. ‘ Lightly 
framed and purely insular gibberish ’ many of them are indeed, and 
probably most of them that are adopted by committees will be used 
in few text books and in scientific papers for a few years only, and 
then into oblivion. We have already seen the adoption and 
the disuse within a few years of some electrical terms, such as the 
Weber. One trouble with the inventors of new terms is that they 
wrongly fancy that a necessity exists for a single word to express 
a compound idea. Such as kine, instead of miles per hour, or feet 
per second ; barad, instead of pounds per square inch; coulomb, 
instead of ampere second, and the like. The very fact that the 
so-called barbarism ‘ knots qya hour’ has crept in, expressing & 
velocity as a distance divided by time, instead of by the word knots 
alone, meaning a speed, shows that the ordinary and easiest method 
of expressing the compound idea of speed—that is, distance 
traversed in a unit of time, necessarily bringing in two ideas, dis- 
tance and time—is to express it by a compound word or phrase 
containing two or more words. The fact that the British Associa- 





tion Committee appointed in 1887 has not yet made a report is 
evidence of the difteulty that any such committee must have it 
table wo 





pene oe seller Pe ampheng od. y Pp +s 
probably be a good thing for them to defer their report for five 
years more, so as to give the world a chance to test the proposed 
units in practice a while before finally adopting them. By the end 
of that time it will probably be found that most of the new units 
are not wanted at all, and that the world can get along with the 
units it has, pounds, feet, seconds, grammes, metres, &c., and the 
compound units derived from them, such as feet per second, foot: 

together with the electrical units already in universal 
ohm, volt, and ampére.” 





ds, &c, 
Ls ? ’ © 
use, such as the 
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NEW COMPANIES. 
THE f following companies have just been regis- 


Kirby y, Beard, and Company, Limited. 


mpany was registered on the 2st ult., 
is comretal’ of £60,000, in 4000 preference 
shares of £10 and 4000 ordinary shares of £5 each, 
to acquire the business carried on at the Raven- 
hurst Works, Bradford-street, Birmingham, and 
at Kedditch, and 115, Newgate-street, E.C., under 
the style of Kirby, Beard, and Co.,. to carry on 
business as manufacturers of and dealers in pins 
and needles. The first a on doascal 
kthorn, Kenilw: , manufacturer 
¢ Pgh i Mickiborn, Kenilworth, manufac- 


oa. Beard, Thickthorn, Kenilworth, “manufac: 


1 
1 
ser Constance ‘Beard, Thickthorn, “Kenilworth. i 
H. F. er 90, New Bond-street, W., member r 
1 
1 


f Lio 
2. cA sb Normanton ‘Houses, Leamington, 


R. . aecyihe, Ths, “Newgate- street, “E. C., clerk ; 


There are not to be less than two ro 5h ae 
than seven directors; the first are George 
R. R. Beard, and C, &. Beard ; qualification, wr 
in shares; remuneration to be determined in 
general romp 7 Solicitors, Messrs. Emmet, 
Son, Stubbs, ig Ws 14, Bloomsbury-square. 


Lamp Manufacturing dina idiein Limited, 


This company was red on the 26th ult. 
with a capital of £16,000, divided into 1000 
preference shares of £10 each, 3000 ordinary 
shares of £1 each and 3000 deferred shares of £1 
each, to carry on business as manufacturers of 
lamps of all kinds, and to adopt an agreement 
with the Ridsdales Railway Lamp and Lighting 
Company, Limited, and its liquidator, The sub- 
scrivers are :— 


W. W. Paine, 14, St. Helen’s-place, eotietten 1 
J, Collins, 45, City-road, warehouse 1 
P. R. Cholhon, 18, Saltoun- ma Brixton, 

accountant .. 1 
C. R. Pearson, 2, " 'Balfour- terrace, *High- street, 

Leytonenome. clerk .. 1 
J. E. Wood, Dexter House, Fast ‘Dulwich, clerk... 1 
R. Sutton Clarke, 132, Westbourne-terrace iiss ap 1 
E. J. Hooper, 39, Leighton- grove, N.W., clerk .. 1 

The ber of di s is not to be less than 
three, nor more than five; the subscribers are 
to appoint the first; qualification, £50 in shares ; 
remuneration — chairman, £3 3s., and each 
director, £2 2s, for every meeting attended. 
Solicitors, Messrs, Paine, Son, and Pollock, 14, 
St. Helen’s-place, 








Lartigue Railway Construction Company, 
Limit 
This company was re; red on the 26th ult., 
with a capital of £125,000, in £1 shares, to con- 
struct railways and tramways of all kinds, and in 
particular those formed with a single rail. The 
subscribers are :— 


Shares. 
*F. B. Behr, C.E., 10, Drapers’-gardens.. .. 1 
E. — 10, Drapers’ -gardens, company secre- 


D. Wiliams, South End ‘House, “Twickenham, 


ef °F. Monro, 4, “Wyndham-place, Bryanston- 
square oe 

F. it. Grove, 15a, South ‘Audley- street |. 

W. Daniel, 55, Chancery ‘lane. 

8. R. Hurst, 123, Sayom-rent, Camberwell. . 

The number of directors is not to be less than 
three, nor more than seven, the first being the sub- 
scribers denoted by an asterisk, and F. 8, Collis 
Sandes and J, C. Kennedy; qualification, £500 
in shares or stock. The company in awe 
meeting will determine r ation 
Messrs, Lake, Beaumont, and Lake, 10, New. 
square, Lincoln’s-inn, 


~ 


rd 








Western Railway Company of Mexico, Limited. 
This company was registered on the 23rd ult., 
with a capital of 7231 800, 1 in £10 shares, to con- 
struct, equip, and work railways and tramways, 
and to carry on the business of railway and tram- 
way proprietors and carriers in Mexico and else- 
where; and further, the purchase of the railway 
between the port of ‘Altata and the city of 
Culiachan, Mexico, and all other the franchises, 
concessions, and rights, lands, rights of way, tele- 
graphs and telephones, with their rolling stock, 
plant, and accessories of every description. The 

first subscribers are :— 
Shares. 


W. J. Longhurst, 2), Abchurch-lane_. 1 
Thos. 7a ish Hillas Drake, 1, St. James’ -street, 
solicitor 





1 

L. Du Cane, 25, ‘Pati-crescen W., solicitor. . 1 

T. 0. Chapman, The Ch , Finchley seers 1 
M. Eberstadt, ress Bentinck: street, » Manchester- 

square, W. . 8 ae. a6 1 

L. G. Mortimer, =i Gresham Hou t 1 
T. Carmichael,’ 72, Reseliffe-equare, aw mer- 

chant ., 1 


There are net (“ be lens ‘ti ne nor more 
than eleven directors ; qualification, £500 in shares 
or stock ; the first are Wm. Brodrick Cloete, Wm. 
Shepherd and Sebastian Camacho; remunera- 
tion, until otherwise resolved in general meeting, 
£250, multiplied by the number of directors for 
the time being, divisible as they may determine. 





West Indian Ice Company, Limited, 


This company was registered on the 28rd ult., 
with a capital of £20,000, in £10 shares, to carry 
on, at the island of Barbadoes or elsewhere, the 
business of manufacturers of and dealers in ice, 
and any other articles or things commonly used 
in connection therewith. The first subscribers are: 


A. 8. Plews, 23, eeenetnet, aan, 
merchant oe 


yg Flows, Malaga, 8) 1, manufacturer | 


mak! wae , 10, Devo -road, Balham, clerk... 
t i B iddleton-road, Crumpsall, sal 


lesman 
4 H. Blake, Wyler Urmston, schoolmaster 
. W. Plews, 22, Sackville-street, Manchester, 


> Smally, Mellor, near Blackburn, ‘manufacturer 
C. R. Boshill, 81 » Higher Cambridge: rem Man- 
chester, ¢ Jerk’ 
There shall not Pet more then five Shiestens; Re- 
muneration to be determined in general meeting. 


et tt tt 





THE PATENT JOURNAL. 
Condensed from the ag i the Commissioners of 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 


25th August, 1890. 


13,319. Execrric Be.s, J. Townley, London. 

13,320. Corkscrews, N. 8. Heeley, Birmingham. 

18,321, Constructing WHEELS or Veunicites, R. M. 
Broadbent, Isle of Man. 

13, par EVAPORATING Liquips, &c., R. Harburn, South- 
i 


a Pyevumatic Tire for Bicycyes, F. 8. Whittell, 
alifax. 


13,324. Sups’ SLEEPING Bertus, A. R. T. Woods, 
Liverpool. 

13,825. Screw Vices, J. Leinen, London. 

= Water Service Pires, J. Milnes, Hudders- 
field. 

18,327. PHorocrarpuic CHance-box, W. W. Beasley, 
Handsworth. 


18,828. Puzzie Fincer Rune, G. Cafiero, Gloucester. 

13,829. Reversipre Locks, &c., A. Cashin, Bir- 
mingham. 

13,330. HoLLow-warE, M. Swain, Manchester. 

13,831. Cement, W. 8. Lea, J. C. Darby, and R. M. G. 
Dill, Leeds. 


13, 332, Heatinc, H. Stevenson, London. 
13,833. Wixvow Rervecrors, T. 8. Tongue, Hands- 
worth, near Birm m. 
13,334. TRAVELLING xes, C, C. Burgis and RK. T. 
tt, Birming! 
13,335. Fivrer, W. C. Penn, London. 
18,336. Securtvc Knogs to Door Locks, A. Cashin, 
irming! 
13,337. ELEcTRICAL Contacts, G. Forbes, London. 
13,838. Rack for Hotpine Pens, &c., L. J. Dropping- 
epenstal, Irelan: 
13 33). Gurpine EnDiess Fets used in PAPER-MAKING 
Macnin E. Partington, Manchester. 
13,340. Biackinc Brusues, T. Howarth, Manchester. 
18,341. A AMBULANCE CualR, J. F. and T. H. Singleton, 
arrow 


13,842. Screws, &c., J. Andrews, a ton. 
18,348. WEIGHING GRANULATED Suaar, J. J. Marshall, 
on. 
18,844. GaLvanic Batreriegs, H. J. Allison.—(P. Hatha- 
way, United States.) 
18,345. Piston Suipe Vatves, M. J. Heinzmann, Ger- 


many. 

13,346. Locxine Bgarinos, &c., A. 8S. Bowley, London. 

13,347. PortaBLe Cookine Apparatus, J. Fenton and 
yr, , London. 

18,848. — Bort.es, G. E. Stevenson and F. 

, London. 

18,349. ELevatinc Apparatus, W. P. Thompson.—(A. 
Marangos, France.) 

a 20 Box for Loose Boss Rovers, K. Seville, Man- 


chester. 
5 ORNAMENTING FLooRiNG TiLEs, J. Hamblet, 


13,352. Gas Enorves, W. and T. C. Ovens, London. 

13,353. WHE. Tires, H. Thompson, London. 

13, 354. CLoTHes Line Prop and STRETCHER, c. Cc. 
McCla ughry, London. 

13, 4 ReovLarixo bn Heat and Comsustion of FuEL, 

. Macaulay, on. 

13,356. Soprum and Potassium, H. Y. Castner, London. 

13,357. Evecrro-morors, A. Siemens, London. 

13,358. Driving Wincues, &c., by ELecTRICAL Motors, 
A. Siemens, London. 

13,359. compen ye ELecrro-motors on Cars, Siemens 
Brothers and Co.—(Siemens and Halske, Germany.) 

Ss Foo Sienats on Raitways, &c., J. Lorraine, 


— _— Rooms and Spaces, H. P. Deane, 
mdi 


13,362. ‘Avromarse Teveocrapas, E. Edwards.—(E. Cas- 
salette and D. ——— i tow ta 

13,8638. Lona-arms, 8. ndon. 

13,364. pT aeteenn da Fver, W. Fenton and W. 
G mdon. 

18,365. FORMATION of Writtnc Pens, R. A. K. Thom- 
son, London. 

13,866. Ore Concentrators, H. H. Lake.—(G. £ 
Woodbury, United States.) 

13,367. Ixpicatine, &c., Money Titi, F. 8. D. Scott, 


on. 

13,368. Comprnep Tre Bars and Cuarrs for Raitways, 
R. J. Jones, London. 

13,369. Locks, A. J. Boult.—(J. Krieger, H. Schoen, 
and A. Dallmer, Germany.) 

= DispLayinG Ro.tiep Goons, &e., F. G. Sage, 


ion. 

13,871. Execrric Beuts, H. J. Harris and W. L. 
Power London. 

13,372. Putv ERISERS, J. James and C. D. Bartle, 
London. 

13,378. Caustic Sopa, F. Ellershausen, London. 

13,374. Kitns for Dryinc, &c., Bricks, J. J. Barclay 
and J. Meikle, London. 
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13,875. Fasteninc for Umpretias, G. G. Lusher, 
London. 

13,376. PorTaBLe MecHanicaL Foc Horns, H. J. Alli- 
son.—(C. Gould, United States.) 

by oe ome LOWING the Carcases of Catves, W. F. King, 


13,378. ‘Manus Pins, B. F. Todd, Liverpool. 
13, 379. JacquaRD WEAVING, J. Edelston, Manchester. 
13,380. Movine ADVERTISING Boarp, F. W. Hayward, 
Norwic 
18,881. PHorocrapHic Postne Cuarr, J. McK. Dow, 
‘ani r. 
~ “os Puriryinc Coat-cas, &c., W. Welch, Ports- 


13,883. Cycixs, H. F. Hill, Nottingham. 
18,884. Yoo FLOORING for Stasies, &c., J. Jung- 


8,385. 5 Bopraine Arr to Borer Fives, J. B. and J. 
sep etrie, Hoe 

18,386. eee Dames and other Fasrics, D. D. 
Leitch, Belfas 

13,887. PeRFoRATED SAFETY Enve.ores, C. Crofton, 
Kingstown. 

18,888. Smoke Consumer, 8. Lomax and G. Leek, 
Radcliffe. 

_— MACHINES - Dustino Try and Terne PLates, 

18,800, Rnckenaiie Funxacts J Batten, Newcastle- 

19,90..6 Caan , ae Wueet for Cycies, H. Shaw, 

irmin 
. Sheppard and E. Simpson, 


ag Darosrsion of AtLoys, 8. 0. Cowper-Coles, 


18,892. ao Cement, W. 
London y 


18,394. Basense Tires for Wueets, W. E. Hurrell 
Nan . ; 


13,395. Tramen fer Pronconarns, H.W. tony Oxford. 

13, 396. Cicar Cutters, 8. A. Ward, Sheffiel 

13,307. Routine Backs of ScyTnes, &ec., W. i Haven- 
d, Sheffield. 

My TREATMENT of Coat Tar, &c., W. H. Nevill, 


on. 
18 oo gaaapeaaa of Srencu Traps, J. M. Wilson, 


18,400. Boots, W. Strong, London. 

13, 401. INpicaTiNa Position of Excentric in ENGINEs, 
fr, binson, London. 

13,402. Lacine Stups for Suors, W. H. Smidt, London. 

13,403. ENGRAVING MacuHines, *V. Le ©. Ourdan and 
©. A. Kolb, London. 

13,404, ENGRAVING Apparatus, V. Le Comte Ourdan, 


mdon. 
18,405. Encravinc Macuines, V. Le Comte Ourdan, 
London. 





18,406. Pantocrapus, V. Le Comte Ourdan and C. A. 
Kolb, London. 
18,407. Enoravina Apparatus, V. Le Comte Ourdan 
and Cc. A. Lag santos. 
13,408. WHEELS, J. Briggs and W. Collins, London. 
a ae of Fresu Arr, M. Anquez, 
don. 


13,410. ELecrric Semapnores, F. Stitzel, C, Weinedel, 
J. H. Egelhoff, M. Schwartz, A. Reutlinger, and J. 
Krieger, London, 

13,411. Inowinc Macuriyes, H. J. Haddan.—{F. H. 
Gibbs, United States.) 

13,412. Mintinc Macuine, K. Wagner, London. 

13, 413. New METALLIC fuser, T. Held, London, 

13,414. Fire Bars, W. Dale, London. 

13,415. Lame Curmney, C. er London. 

13, 416. Ain Pumps, A. J. Boult. —(G. R. Case, United 


tates. 

13,417. Jer APPARATUS, W. P. Thompson.—{L. Schutte, 
United States. 

13,418. PorTaBLE Pumpinc Apparatus, D. Noble, 
London. 

13,419. Benpinc Fiat Evecrro-piates, W. P. Thomp- 
son.—(The Curved Electrotype Company, United 
States.) 

13,420. Moutpinc Macuryes, C. L. Goehring, London. 

13,421. Workinc Merats EL£crTRICALLY, P. 
Thompson.—(C. L. Cojiin, United States.) 

as pt ‘oRCED Dravucut for Borver, W. A. Granger, 

mn: 


on. 

13,423. Go_r Civns, T. H. B. Black, Glasgow. 

13,424. Mecuanism for Setrinc Type, J. B. Odell, 
London. 

13,425. Recetvinc RainwaTeR from UMBRELLAS, J. 
Robertson, Wigtownshire. 

13, po MovaBLe MEASURING Sticks, &c., I. Birge, 

ion. 

13,427. Type-seTTING Macuines, J. B. Odell, London. 

13,428, Coo.ine and Agratinc Wort, H. H. Lake.— 
(The Hanjord-Stanford Company, United States.) 

13,429. Tuse Drawinc Macurines, &c., J. M. Riley, 

on. 

13,430. ComnHOLDERS, E. M. Goldsmith, London. 

13,431. Testine Gas, &c., Mains, G. Moat, London. 

18,482. ee E. Edwards.—({E£. Willmann, Ger- 
many. 

13,483. Cement for Jomninc Drivinc Betts, E. 
Edwards.—{C. Lochert and Co., Germany.) 

13,434. Evecrric Crock, 8. J. Davies, London. 

rp 435. Hook for Hancine Pictures, J. Raines, jun., 


es, London 

13,486. eee ae F. C. Roberts, London. 

13,437. Drepcinc Apparatus, T. Abbott and J. G. 
Goosey, London. 

13,438. Squares for CARPENTERS’ uses, C. L. Bronk, 
London. 

13,439. HeELine Boors and —_—, J. Keats, London. 

13,440. Digestive Mitk Foop, W. H. E. wlings, 
London. 

13,441, OpgRaTING ATomiseRs, A. M. Clark.—(C. L. 
Cohn, United States.) 

13,442, Fruit Pickers, J. W. Cain, London. 

18, 443, Makinc CoLouRING Marrers, B. Willcox.— 
(Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

18,444. Maxine Lacrose or Mitk Svaar, J. Y. John- 
son.—{A. L. L. Peck, United States. 

13,445. KEYBOARDS for MusicaL InstRuMENTs, C. B. A. 

uth, London. 

13,446. AR EnarneEs, G. Peplow, London. 

13,447. Arr Brakes, W. E. Maher, London. 
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nes > Lamp Stanps and Lamps, B. R. Phillipson, 


13,449. Seneuan AvaRs, M. Zagury, Liverpool. 
13, - oo MECHANISM for Macuines, T. Binns, 


13, 451 eon Freep LusricaTors, R. Goodbody, 
Bradford. 


13,452. Spapes and Suovets, P. Caldwell, jun., Man- 
chester. 


13,453. ADJUSTABLE NECK-BAND for Suirts, W. Bell, 
hundee. 
13, ee Sa Lasour Saver for Bakers, A. F. Trueman, 
s 


13,455. ae PHoToGRAPHIC VIGNETTES, A. G. 
Palmer, Birming! 

13,456. PREVENTING ABSTRACTION of Lertrers, &c., 
from Pr PILLaR-BOxES, A. Rusby and W. W. Edmed, 

13,457. CLorues Horssgs, O. Johnston, Newcastle-on- 


e. 
13,458. Lock for Fasreninc Forceps, E. Greville, 
Edinburgh. 


een MeEcHANIsM of Bicyciss, W. Hadfield, 
e . 
13,460. Economisinc Hypravutic Power, R. Hyde, 
Sheffield. 
13,461. REPEATING Fire Arms, &c., H. F. Woodgate, 
on. 
18,462. oe Dirrerent ArtTIcLes, H. F. Wood- 


y on. 

13,463. GaLvanic Battery Zincs, J. Moseley, Man- 
chester. 

13,464, Swinainc Apparatus for Cots, G. P. Lee, 
Manchester. 

13,465. REEDED Mattress Bep or Seat, H. Cumming, 
Brockle ley. 

13, = Saou Sranps, L. W. Stone and J. Walker, 


ury. 
13,467. MANUFACTURE of EpauLettes, P. Scott, Ports- 
mou’ 
13,468. MovabLe Cou.ter, E., W. E. and J. E. Pengelly, 
Bt. Keyne, R.8.0. 
13,469. SLEEVE Links, R. Westray, Carlisle. 
13 = » eens of CricaReTres, §. Posner, 


13, im Desr Pan, Trpy, and Crxper Sirter, P. Oakes, 


13, 72. Sax Lamps, W. —_— Birmingham. 
13, “wet — Rane FRAME, H. Williams and H. G. 


13, fis hoasrmme an, W. L. Wise.—(L. Bemelmans, 


13,475, "Unseneias, Parasoits, &c., W. Freeman, 
London. 


13,476. Dravaut Excivpers for Doors, &c., W. H. 
Downing, London. 

18,477. Apparatus for Propucinc Coxe, M. Fromont, 
London. 


ag Frm ang for Curtinc PiLep Fasrics, C. Brough, 

18,479. Apparatus for SupporTinc Invatips, N. G. 

stm ‘Gas Examen, RH. 

AS ENGINES, E. W. Cooper, and W. 

J. Brett, London. ’ ne ihe 

13,481. PREVENTING VisratTion in VELocIPEDEs, R. G. 
Booth, mdon. 

18,482. Cartrivces, A. Schoenbein.—(M. Schoendein, 
Belgium. ) 

13,483. Pianos, R. Schreiber, London. 

18, 484. GovERNoRs, F. Bryan and B. M. Fletcher, 
Chiswick. 


13,485. Firrincs for Execrrica, Grow Lamp Con- 
puctors, W. White, London. 
= 486. PRopuction of PURE ALUMINIUM, A. Schneller 
ick, London. 
13, 487, VaLves and VALVE Mecuanism, J. Y. Johnson. 
ers » France.) 
13, wad New ANTIisEptic, J. Y. Joh 





—(B. Sal 


19,480." 0 "Ovenavine Wixvow Burnps, J. Menzies, 


13,490. Sean BAR for Furnaces, J. H. Pett, London. 
18,491. APranatos for ELectric Bets, C. B. Harness, 
vondon 


13, ee hang oh PLAITING Macuinery, W. Gerhardi, 


18, 493. _ = Watcues, H. H. Lake.—(Société 
Tadustri iclle de Moutier Grandval, Switzerland.) 

13,494. Hypro-carBon Enotes, W. D. and 8. Priest- 
man, London. 





13,495. WALKING Sticks and UmBreE.Las, A. C. Farring- 
ton, London. 
a Boiter Strenotuener, &c., F. W. Michell, 


London. 
13,497. Takrna PsotocrapHic Copies, H. Ransom, 
13,498. "Poaaue Cuairs, &c., D. G. Lichtenfelder, 
isto g VACESE of Coxe, &., F. J. Jones, 
13,508, Comsenvorson of SHootine GALLeRies, E. Duck, 


on. 
13,501. Macuines for Coatinc Pitis, C. E. Challis, 
Lendon, 
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13,502. Dravcut and Ran Exciuper, E. R. Hanworth, 
London. 

13,503. Aqua Ammonia Enoines, C. L. Horack, London. 

13,504. OBTAINING Propucts from BLEACHING PowDESs, 
T. J. Hutchinson, London. 

13,505. Weicuinc Macuing, H. Richardson, Lichfield. 

13,506. Composite CastTincs in Meta, W. 8. Malcolm, 


lasgow. 

13,507. Coverines for the Fret, F. Coureau, Man- 

chester. 

13,508. LATCHES, R. Batey, Halifax. 

13,509. Recerracie for Cookine Ecos, H. Igel, New- 
castle-on-Tyne. 

'_ oe Boor Sewinc Macuines, W. H. Dorman, 


13,511. Tips of Bituiarp Cures, W. Brocklebank, 
Nottingham. 

13,512. Reexs for Corton, 8. Harris and E,. Caswell, 
Bi ham. 

13,513. Macuines for Diccinc Potatoes, J. Holt, 


13 514. ATMOSPHERIC Puriryinc Hanp Fan, H. and 
7. A, r, Bristol. 

13,515. ADVERTISING, G. 8. Colvin, Glasgow. 

18,516. SuLPHo-acw of NAPHTHYLAMINE, R. Holliday 

Sons and T. Holliday, London. 

13,517. agg Tirep Wuee.s, W. Giffard and H. 
G Manchester. 

13,518. jen Motions for Macuines, J: M. 
Hetherington, Manchester. 

13,519. Srraicut Bak Kwirtinc Macuines, W. H. 
Revis and J. Marriott, No’ ham. 

13,520. Spixpies for EMERY Wee ts, G. Lewis, Man- 
chester. 

13,521. Hotsts, G. Lewis, Manchester. 


13,522. LystruMEnts for Recisrerine the State of the | 


Cuarces in AccumuLators, G. Roux, Asniéres, 
France. 
be APPLIANCES connected with Doors, C. Horner, 


13,524, Type WRITING Macuines, T. Reeves, Glasgow. 
13,525. Meters for IyreRRupTED CuRRENTS, G. Hook- 


» Birming| 
13, 526. BorTLe Stoppers, G. Rae, Glasgow. 
18, ai. FL Fryers for Prerarinc FIBRES, J. Haydock, 


18,528. ls for Bicycies, H. Tee, ee en 
13,529. GumMED Covers, J. A. Yeadon and W 


— TROUSERS Cuips for Cycuists, C. E. Skinner, 

i: 

13,531. AERIAL Gymnastic Apparatus, H. Balleni, 
London. 


13,532, STRENGTHENING Fiances of Boxssins, J. H. 
ilson, Manchester. 
13,533. PRoPELLING VEssELs, R. Morris, Gateshead-on- 


yne. 
13, pede Cousrsarion Toy for CaiLpREN, F. Parkinson, 
iceste: 
13, Buscrascat AvarRMs, N. G. Thompson and G. 
H. Rew, London. 
13, 536, VELOCIPEDE Lamps, F. Powell and F. Hanmer, 
Birmingham. 
13,537. MetaLiic Go-carts for CaitpreNn, E. Reeve, 
London. 
13,588. ADDING Macutnes, O. Beher, London. 
13,539. Hay Teppers, G. C. and W. Ogle, London. 
13,540. Devices for Hotpinc Hats, A. H. Crosby, 
Liverpool 
13,541. UmBre_ia Frames, M. Morland, ng ae 
13, pe Rae Dresses, J. Rosenthal and M. . Herz, 
m o 
13,543. AuTomaTic SIGNALLING APPARATUS, F. Massot, 


mdon. 
13,544. Preserve Soup, &c., V. Tobias and H. Fischer, 
London 


13,545. CYLINDRICAL Frues, J. M. Gray, Edinburgh. 
13, "546. DRIVING Brrs for Horses, H. Clegg, London. 
18,547. VentTinc Barrets, R. Heginbo » Staly- 


18,548. WALKING Sricks, &c., W. F. Norman, Mottram, 
near Manchester. 
13,549. CoxvERTERS of ALTERNATING CURRENTS, R. 
Kennedy, Kilmarnock. 
13, peat MecuanicaL CaLcutators, E. A. Wesley, 
mdon. 
18,551. Bortinc Ecos, W. Balch, London. 
13,552. Sotip MLK, W. F. Scutt, London. 
13, 1553. CLIPPERS and other SuEars, G. Luger, London. 
13, i004. Dounte Eye-ciass, W. Curry and G. Paxton, 
ndon. 
13,555. Propucinc Dravucut in Steam Boi.ers, E. 
Petersen, London. 
13,556. Steam Bor_er Furnaces, E. Petersen, London. 
18,557. SeconpaRy Batteries, T. 8. E. Dixon, 
mdi 


on. 
13,558. SHEAF-BINDING Harvesters, T. Culpin, 
London. 
— MILKING Macurvgs, 8, Nicholson and J. Gray, 
Ww. 


ge Lamp Bracket for Cycigs, J. Scourfield, 

mn! 

13,561. Two-BLADED PROPELLERS, W. Hamilton, 
London. 

13,562. VENTILATION of Steam VeEssELS, T. M. Rymer- 
Jones and J. Wes , Lee. 

13,568. Unitisine the ORCE of WAV Es, E. Edwards. — 
(A. —— France.) 

13,564. EpcE Runner Mitis, P. Dutrulle and A. 
Solomons, London. 

13,565. CoLourine Matters, H. H. Lake.—{ Wirth and 
Co., Germany.) 

13, 566. ape Frxver, B. A. Fiske, London. 

13, — Fastenines for Umprevias, C. O. Haertel, 

mdon. 

13,568. MaGAzINE FrrE-ars, C. Krnka, London. 

13,569. ToBacco Pires, J. Notton, London. 

18,570. TELEGRAPHIC APPARATUS, B. * London. 

13,571. DasH-BoaRDs for VEHICLES, H. Lake.— 
(G. W. Powell, United States.) 

13,572. Straw Press, J. Norris, London. 


29th August, 1890. 
18,578. Inpicators for CaLenpars, J. F. Bennet, 
don. 
18,574. Propuctnc ComBustTIBLE Gases, B. H. Thwaite, 
Liverpoo! 
ms oo Sprinc ADJUSTMENT for Trousers, F. Ryley, 


irming! 

13,576. Sare LeatHeR, W. H. Ward, Sa 

13,577. PREPARING PIPE PATTERNS, H. J. and A. 
Coulthurs urst, Halifax. 

13,578. Musicat Toy, T. Forster, Liverpool. 

18, io70. CIGARETTE- MAKING APPARATUS, G. Martin, 


18,580. Rack PuLLEYs and Casement Stays, J. E. 
Beaver, Birmingham. 

13,581. Buttons, J. O. Giles, Manchester. 

13,582. JacQuaRds for Weavine, A. Boardman, Man- 
chester. 

13,583. Printine Tyres, &c., T. Reeves, Glasgow. 

13, p84. SEWING MACHINE ‘ATTACHMENT, R. Todd, Hey- 
wi 

13,585. CaRR1AGE Suarts, A. B, Walker, Accrington. 

18,586. RouLeR Cov ERING, C. H. Briggs and J. Loxam, 
Bradford. 
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18,587. Sticks for Tyrinc up Pants, C. A. Edge, 
irming| > 
—_ Merer for Measvrinc Arr, &c.,G. E. Abrahams, 


rm: m. 

13,589. Eec Cur, T. Gibson, Birmingham. 

13,590. Door Locks, W. Sturmey, Birmingham. 

13,591. Hies-pressure Hypravutic, &c., ERRODER, 
B. H. Thwaite, Live 

_—. Gas-FIRED Steam GeneERaTORS, J. Jackson, 

ive! 

13,593. Tuntnc Pranorortess, J. Owles, London. 

13,504. Gas or other Expiosive Enorss, G. C. Offen, 
London. 

18,595. ARTIFICIAL AsPHALTE, H. P. and E. G. Williams, 


ndon. 
13,596. Matcn-spoxes, A. Whowell and E. Chadwick, 


ndon. 
13,597. Governinc Motion of Muces or Twivers, J. 
Brooks, London. 


13,598. Wire Matrresses, J. Hoyle, London. 

13,599. Burrer Straps, &c., W. Adams and F. Green- 
wood, Birmingham. 

13,600. Fire SHove.s, E. Taylor, Birmingham. 

13,601. Propvcrnc Carponic Acip Gas, M. Taylor, 
London. 

13,602. Lockinc the Wueets of PerRamBuLators, &c., 
E. L. Blake, London. 

13,603. Imrration Russian Leatuer, D. Ciclitira, 
Leyton. 

13,604. BaLance or Weicuive Apparatus, A. Smeed. 
—(F. Penjield, United States.) 

13,605. Lerrer Fires, T. Lang, London. 

13,606. INTERLOCKING Apparatus for Raitways, J. 
Wilson, London. 

13,607. Drititxc Hoxgs, C. H. Scott, London. 

13,608. Dry Yeast, &c., R. Genge, London. 

— ae Hotes, J. Melling and J. R. Hughes, 

ndon. 

13,610. Frxruse Batts, &c., to the Bonpers of Banps, 
&c., W. Halstenbach, Germany. 

Motive-PowerR Enoives, J. H. Eickershoff, 
London. 

13,612. Tires for VeLocrrepes, H. Faulkner, London. 

13,613. Fastexinc Pace Corps round Typz, W. P. 


Th —(H. Staeding, Germany. 
13,614. Ratcuet Braces, H. du B. B. it, London. 
13,615. PHorocrapuic Cameras, H. du B. B. Espeut, 


mdon. 
13,616. Damprxc Apnestve Stamps, &c., W. Hanlon, 
ondvn, 

13,617. Suprtymyc Apuesive Sramps, W. Hanlon, 
London. 

13,618. Vices, G. H. Squier, London. 

13,619. Macneto-ELectric Conpuctors, A. L. Lineff, 
London. 

13,620. ComposrTion to be used in Mixinc Mortar, J. 
Brown, J. W. Virgo, and H. F. Ainley, on. 

13,621. Extraction of Water from Stream, J. F. Guild, 
London. 

13,622. Gas RecuLators, T. A. Greene and C. M. 
Walker, London. 

13,623. Sprrrr Buryers for Heatinc Purposes, A. 
Sweet, London. 

13 624. Srartiyc Tramcars, A. W. White and C. W. 
Gauntlett, London. 

13,625. Fire-proor Construction of Buriprnes, J. 8. 
Braidwood and J. Johnson, London. 

13,626. Brace.ets, C. Bachem, London. 

13,627. New Ivpico Buve, J. Y. Johnson.—{ The Badische 
Anilin and Soda Fabrik, Germany.) 

13,628. Waeets for Bicycies, &c., H. C. Bekking and 
J. Groot, London. 

13,629. Trres for CrciEs, J. Roots, Kent. 

13,630. Opzninc Enve.orss, E. Edwards.—{A. Sticht, 
Germany.) 

13,631. Ho_pers for Protocrapnic Cameras, H. G. 
Ramsperger, London. 





30th August, 1890. 


13,632. Cavurns, R. F. Loosemore, Devon. 

13,633. Lapres’ and CHILpREN’s C.LoTHinc, E. P. 
Jerrard, London. 

13,634. OpourRLEss Woot Grease, C. A. Feuerlein and 
J. C. Lahusen, Liverpool. 

13,635. Erecrric Weipinc, W. P. Thompson.—{C. L. 
Coffin, United States.) 

13,636. Erectric We.tpinc, W. P. Thompson.—(C. L. 
Coffin, United States.) 

13,637. Hose Nozzies, W. P. Thompson.—(C. W. Pear- 
sall and U. B. Pearsall, United States.) 

13,638. Wrre Netrinc Macurngs, T. E. Bond and J. M. 
Garland, Birmingham. 

13,639. Srurrinc-Boxes, W. H. Ibbetson and A. 8. 
Rowntree, Bradford. 

13,640. Pocker Apparatus for Writine, D. Nightin- 
gale, London. 

13,641. Central Time Firinc Suet Fuse, H. W. 
Wallis, London. 

13,642. Toy, J. Quarmby, Manchester. 

13,643. Frycer Pirate for Doors, T. D. Harries, 
Aberystwith. 

7. Borrties for AERATED Liquips, J. Monteith, 


lasgow. 
13,645. Vatves for Hypraviic Hoists, J. Bennie, 
Glasgow. 
13,646. Sarety Exvevorss, J. Gallacher, Glasgow. 
13,647. Extractor for Caimneys, &., G. 8. Tunks, 


London. 

13,648. DisPpLayInG ADVERTISEMENTS, H. Heath, Man- 
¢c er. 

=e. Privies or Ciosets, J. H. Barraclough, Brad- 


13,650. Securryc CanpLe Tuses, C. Bevan, H. Hallam, 
and C. Lowe, Birmingham. 

13,651. Hanp Bacs for ADveRTisING, &c., H. Dixon, 
Sheffield. 

13,652. Recucators for HicH-pRessuRE Gas, A. Suiter, 
London. 

13,653. EpucaTionaL Apparatus, E. Swithenback and 
T. Thorp, Whitefield. 

13,654. Masninc Potratogs, R. Hutchings and J. Mason, 
Bournemouth. 

13,655. RecuLator for Marive Encines, G. Love, 
Quebec. 

13,656. Hasps for Locks, J. Titley, Bilston. 

13,657. Paper, A. Johnstone, Glasgow. 

13,658. PLactnc Paper on Spinpwes, J. Saville and 8S. 
Hulme, Oldham. 

13,659. Rotter Bursp Furniture, J. Whitfield, Bir- 


mingham. 
7. Spreapinc Roormsc Compounps, A. M. Hart, 
naon, 
13,661. Doswer Service, J. H. Davis, Hanley. 
13,662. Buryisurnc Macutyxes and Tooxs, T. Gare, 
London. 
13,663. Steam Boiters, D. 8S. Heys, London. 
13,664. Gas Burners, H. Greenwood, London. 
13,665. Peccy Tus, R. Airey and W. Blackburn, 
London. 
13,666. Kxirrinc and Stircuinc Macutnes, B. Hague, 
London. 
13,667. LyxsTanps, J. P. Bayly.—(A. Thomas, United 
States. 
— ’ Covp.ine, J. P. Bayly.—(H. Davis, United 
tates. 
13,669. Hus Wrencn, J. P. Bayly.—(M. Beach, United 
States.) 
13,670. Saart Courtine, J. P. Bayly.—(D. Boorman, 
United States.) 
13,671. Suvrrte Guarp, J. P. Bayly.—(T. Benson, 
United States.) 
13,672. Governor Mecnanism for Enoines, J. P. 
Bayly.—(N. Wallerich, United States.) 
13,673. Puncninc Macuine, J. P. Bayly.—(C. A 
Anderson, United States.) 
13,674. Gate, J. P. Bayly.-{C. Brothwell, United 
States.) 
—, Keepinc Trousers in Proper Snape, A. Levy, 
nm. 


mdon. 
13,676. Pocket Penno.pers, H. P. Stokes, London. 
18,677. CentrirucaL Pumps, J. N. Paxman.—(J. Wel- 


man, New og | 
13,678. Lire Bets, W. Pirrie, London. 





13,679. Seep Dritt Macarnes, E. Edwards.—(K. Naw- 
mann, Germany. 
13,680. Courtine for Brake Pipes, J. and R. Dunkel, 


mdon. 
13,681. Apparatus for Heatrnc by Means of Petro- 
ueum, J. Leemann and L. Baumgartner, London. 
13,682. Prckinc Straps employed in Looms, M. Taylor, 
London. 

13,683. ELectric Switrcues, O. Romanze and F. W. 
White, London. 

13,684. Carrier for Supportinc Haversacks, L. D, E. 
G: 


aillard, mn. 

18,685. Suprortine Saavine Giasses, X&c., J. W. Carr, 
London. 

13,686. Brake for Tramway Cars, T. W. Fatkin, 
London. 

13,687. Mepicat Compounp, A. L. Linnell, London. 

18,688. ComprnaTion Dress HoLper and IMPROVER, 
F. Cheeld, London. 

13,689. Game, W. W. and A. C. Webb, London. 

13,690. Expansion Gear, J. Rosaye, London. 

13,691. Cork-screws, F. Duszynski, London. 

18,692. Gamine Taste, F. Ulrich, London. 

13,693. Cuarr for Ixrants, F. Ulrich, London. 

13,694. Matt Curtne Apparatus, M. Konig, London. 

13,695. Nat Drivine Toot, W. B. Brady, London. 

13,696 AxMinsTER Carpets, T. M. Southwell and 
T. W. Head, London. 

13,697. Sypsons, B. Greve, London. 

13,698. Drawinc-orF Liquips, &c., A. 
London. 

13,699. Execrric Betts or Gones, F. H. Berry, 
Lon 


Hortmann, 


ion. 

13,700. CaLtcuLatine Macurnegs, W. Oolhner, London. 

13,701. Weavinec Sirk Waste, H. H. Lake.—(Escales 
and Hatry, Germany.) 

13,702. OpeRatinc Punkans, 8. M. Cockburn, London. 

13,703. Weicuinc Macuines, R. Simon, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


427,480. Ocean Siena Sration, 4. F. Paine, South 
Wellpleet, Mass.— Filed January 16th, 1890. 
Claim.—A float or buoy having secured to it and 
passing h the same a hollow stem or tube 
anchored to the sea bottom, as described, and having 
loosely journalled on it a ring connected to the light- 
ship or signal station, combined with a telegraph wire 


[427.480] 





or cable passing through said hollow tube and esta- 

blishing an electrical connection between the light- 

ship or signal station and the shore, or between 
similarly arranged light-ships or signal stations, sub- 
stantially as and for the purpose set forth. 

427,489. ALTERNATING CURRENT ELectRiC METER, 
G. Westinghouse, jun., Pittsburg, Pa.—Filed March 
4th, 1890. 

Claim.—{1) A meter for alternating electric currents, 
consisting of a motor having field magnet coils con- 
nected in series with the work circuit, armature 
coils connected across the work circuit, a counting, 
registering, or indicating device operated by the 
movements of the armature, and a retarding device 


(427489) 





applied to the armature. (2) In an alternatin, 

rent electric meter, an actuating device consisting of 

the combination of field magnet coils connec’ in 

series with the work circuit, and armature coils suc- 

cessively conn across the work circuit, and a 

retarding device varying in effect directly as the 

velocity, substantially as described. 

427,562, Die ror ManuracturiInc EARTHENWARE 
Pipes, A. R. English, Rochester, N.Y.—Filed March 
1st, 1890. 

Claim.—{1) In a die for forming sockets upon 
earthenware pipes, the combination of a disc or base 
plate, a former formed to shape the interior surface of 
the socket, two wings formed to shape the outer 
surface of the socket, said two wings being pivotted 
at opposite sides of said base plate, and a lever con- 
nected with and operating mpg b said two wings, for 
the pu described. (2) Ina die for forming sockets 
on earthenware pipes, the combination of a former, a 
disc or base plate, two wings separately pivotted to 
_ disc ha oO ; te a or — — —~_ = 
lor opera’ ya le lever, for the 
purpose described. “@) In odie of e class described, 
the combination of a former F, disc or base plate G, 





wings E E, pivotted to the disc at K K, lever N, and 


mechanism connecting said lever with said wings for 
opening and closing the same, for the purpose 
described. (4) In a die of the class described, the 





‘all 
Y 


<p 


combination of a former F, disc or base plate G, 

wings E E, pivotted to the disc at K K, segmental 

gear L L, central gear M, and lever N, for the purpose 
described. 

427.587. Riva Carrrince Exrracror, P. Mauser, 
Oberndorj-on-the-Necker, Wiirtemberg, Germany.— 
Fiied December 4th, 1889. 

Claim.—(1) The combination, with a bolt reduced at 
its front end, of an extractor consisting of a rin; 
fitting around the reduced end of the bolt and attach 
thereto and having a claw for engaging the shell. (2) 
The combination, with the bolt reduced at its front 
end and with its reduced end grooved, of an extractor 
consisting of a ring fitting around the reduced end of 
the bolt and having an internal rib entering the 
groove therein, whereby it is held against displacement 
in axial direction, and having a claw for engaging the 
shell. (3) The combination, with a bolt reduced at its 
front end, of an extractor consisting of an electric 
ring fitting around and fastened to the reduced end 





of the bolt, cut open on one side, and having a claw 
for engaging the sheli. (4) The combination, with a 


1427587 | 
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bolt reduced at its front end and its reduced end 
grooved to form a projecting head which is cut away 
elliptically, of an extractor consisting of a ring 
internally grooved to admit said head, having its rear 
inner rib cut away elliptically over said elliptical head, 
whereby when the ring is so passed over and turned 
angularly the remaining portions of its rib pass behind 
and engage the remaining portions of said head, 

shoulders on the ring and bolt respectively, for 
limiting the farther angular movement of the ring. 
(5) The combination, with a bolt reduced at its front 
end, of an extractor consisting of an elastic ring cut 
open on one side, applied to the reduced portion of 
said head, and fastened thereon, said ring formed with 
an internal rib beyond the end of the bolt, and said 
rib partially cut away to leave a claw on one side and 
teeth on the other side for engaging the shoulder. 


427,690. Crusnine Miu, F. A. Huntington, San 
Francisco, Cal.—Filed July 6th, 1889. 

Claim.—In a crushing mill, the combination of the 
pan, the non-rotary central standard, the crushing 
rollers operating in the , the driving disc carrying 
the rollers, the bearing sleeve of the disc journalled on 
the central standard, a support between said bearing 
sleeve and the top of the standard, and the driving 
pulley on the i sleeve, substantially as 
described. In a crushing mill, the combination of the 
pan, having a central socketted bearing a, provided 
with a waste oil chamber in its top, the wep 
stan d in said chamber and provided wit 
a waste oil channel, the driving disc journalled on the 
standard, the crushing rollers carried by the disc, the 
bearing sleeve of the disc fitting about the standard, 
the cap plate bolted to the top of the ——_ sleeve 
and having an oil well and hole, the toe piece fitted in 
the cap Be and journalled in the top of the stan- 
dard, and the oil chamber in the top of said standard, 
substantially as herein described. In a crushing mill, 


[427,690] 
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the pan, the qonyee central standard, the revolving 
driving disc, the ng sleeve of said disc, and the 
pivotally oer crushing rollers carried by the 
disc, in combination with the sleeves K, suspen 
said rollers and having grooved bearing ay on their 
sides, the springs, the lower ends of which fit freely 
in said bearing pieces, the slotted pieces or arms 
secured to the bearing sleeve and abutting on the 
upper ends of the springs for regulating their tension, 
and the fixed bolts g through said slots into the 
bearing sleeve for adjusting said pieces or arms, sub- 
stantially as described. In a crushing mill, the crush- 
ing rollers having bases of greater diameter than their 
tops, whereby their peripheral surfaces converge 
upwardly, in combination with the ring shoes fitted 
to said rollers and having their interior surfaces 
parallel with the peripheral surfaces of the rollers, and 
the penne binding pieces driven in between 
the shoes and the rollers, substantially as described. 
427,751. Exvycrrica, Converter, &. Z. de Ferranti, 
Hampstead, County of Middlesex, England.—Filed 
October — 1888. iia, side 
Claim.—(1) e combination a separately- 
formed secondary coil and its insulation and “3 
separately-wound primary coil covered with insula- 
tion, of a core posed of gnetically-insulated 
laminz of soft iron, which, after the coils are placed 
in position, are joined to form independent closed 
magnetic circuits extending around the exteriors of 
the coils. (2) In an electrical converter, the combina- 
tion of the core, the low- tance secondary coil, and 
a coil co: of a number of separately- 
wound and ind re Belly ter ena hod 





———...., 
ee 


two parts clamped together, and on one of th 

two separate compartments containing the rl 
tions of the apo f and secondary circuits, respec. 
tively. (5) The combination, with a converter hay 
primary and secondary coils and a soft iron 
within the coils, and also extending around them 
of a metal case in two parts clamped together, and on 
one of the parts two separate compartments contain. 


ing the connections of the primary and secondary 








circuits, respectively, and with covers to the said 
compartments carrying circuit wires, and which, 
when clamped on, close the compartments and 
complete the connections. (6) The combination, with 
a converter having primary and secondary coils and a 
soft iron core within the coils, and also extending 
around them, of a metal case with separate compart- 
ments provided upon it containing the connections of 
the primary and secondary circuits, respectively. 


427,848. Preumatic Gun and OprrraTinGc Mecna- 
nism, RK. J. Gatling, Hartford, Conn.—Filed June 
20th, 1889. 

Claim.—(1) A breech piece for a pneumatic gun, 
consisting of a cylindrical body to receive the breech 
plug and to which the rear end of the gun tube is 
connected, a hollow cylinder on one side of said body 
and at right angles thereto, and an opening between 
said cylinders, combined with a cylinder 8, having an 
opening therethrough fitting within said hollow 
cylinder, on which the last-named cylinder has an 
oscillating motion, supports for cylinder 8, and an air 
tube cmtading air through said cylinder 8 to said 
body, substantially as set forth. 


427846] 


(2) Supporting 





devices for guns, consisting of fixed paralle! frame 
pieces 10, a non-rotatable wp having an mes | 
there’ h, and a shaft-like projection at each en 
entering said frame pieces, combined with a breech 
jiece having a cylindrical body, to which the gun 
be is attached, having a hollow cylinder thereon at 
right angles to said body, and an opening between 
the cylinders of the breech piece, said hollow cylinders 
being fitted to said non-rotatable cylinder and having 
an oscillating motion theron, substantially as described. 


428,080, Arraratus ror Tinninc Piates, D. Edwards, 
R. Lewis, and P. Jones, Morriston, Swansea, England. 
—Filed October 26th, 1889. 

Claim.—(1) The combination, substantially as here- 
inbefore set forth, of a tinning pot, its withdrawing 
rollers, a dipping or finishing pot, and a carrier 
between the pots constructed and arranged to receive 
the lower edge of the plate and carry it over from one 
pot to the other. (2) The bination, substantial 
as hereinbefore set forth, of a tinning pot, its with- 
drawing rollers, one of which is longitudinally grooved, 
a rock shaft, its fingers, and guides for the plate above 
the rock shaft, these parts so Dares that the lower 
edge of the plate is conducted into one of the longi- 





428.080) 





tudinal grooves of the roller, by the rotation of which 
it isd it 





Pp oils 
gether, substantially as set forth. (3) The combina- 
tion, with a converter having primary and dary 





Pp on the fingers, and by the rocking of 
which it is discharged into the dipping pot. (3) The 





coils and a soft iron core within the coils, and also 
extending around them, of a metal case in two parts 
clamped together and fast on to the soft iron core, and 
extending over and inclosing the coils, but without 
contact therewith, leaving a clear space, in order that 
the insulation may not be endangered. (4) The com- 
bination, with a converter having and 
secondary coils and a soft iron core wi the coils, 
and also extending around them, of a metal case in 





n, substantially as hereinbefore set forth, 
of a tinning pot, its withdrawing rollers, a dipping 
pot, its rollers and guides, guides above the pots, 
ongitudinal and annular ves in one of the with- 
drawing rollers, a rock turning in bearings 
between the Pr and fingers on the rock shaft 
adapted to work in the annular grooves so as to receive 
the lower edge of the plate from the longitudinal 
een transfer it to the guides ef the finishing 
pot. 
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THE ST. JAMES'S AND PALL MALL ELECTRIC LIGHT 
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of which the mains are composed, are fastened together 
at intervals with copper binding wire. At frequent 
intervals junction boxes are built, of brick, with cast 
iron frame covers and stone centres. ‘These junction 
boxes are drained, and the culvert, wherever possible, is 
laid with a fall to the junction box. Wherever a dip 
occurs which cannot be drained direct, a syphon box and 
hydrant is fitted, so that any water that may collect may 
be pumped out, as is customary with gas mains. At the 
junction box the mains can be easily disconnected for 
testing or making connections. To do this on a live 
main the connection between two sections is first 
shunted, by two copper clips joined by an insulated 
flexible cable; the connection is then broken, and the 


(Concluded from page 190.) 


Mains.—The largest sizes of main have a total cross 
section of 4 square inches, the positive and negative 
being each 1°6 square inches, and the intermediate 
1g square inch in cross section, The next size has a 
total of 2 square inches, and in branches, such as those 
used for St. James’s Hall alone, the cross section is 
1 square inch. The mains consist of strips of bare 
copper, 2in. deep by ‘lin. wide, each, therefore, having a 








section of *2 square inches. The number of strips is, of | clips snapped off, thus severing the main. From each 
Fig. 5 
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PLAN OF CONDUIT 
WITH COVER REMOVED 


Wig. 6 


course, proportioned to the current which is to flow | feeder point three pilot wires are brought back to the 
through, eight being tied together with copper wire in station, so that the potential can be read. For this 
the largest type. In Figs. 5 and 6 we illustrate the mode | purpose, voltmeters, by Messrs. Hardtmann and Braun, 
in which the mains are laid. A is a trough-shaped cast | are used. The total eighteen wires are divided into three 
iron box, 3ft. or 6ft. long. BB are loose cast iron | groups, of six each, for positive, negative, and intermediate ; 
ends, also trough-shaped, which connect each couple of | andthe switch-board is so arranged that, by placing all the 
lengths together; they are a loose fit, so as to allow of a | switches in one direction, the average potential of the six 
slight set, and the actual joint is made by running lead feeder points is obtained. It is also very useful to obtain 
into the groove shown at C. A cast iron cover rests on a the fall in potential between any two feeder points. 

ledge inside the trough, and is kept water-tight by hemp! House connections.—Connections from the street mains 





for different currents. The fuses being all of one standard 
size and easily adjusted, there is no inducement to slip in 
an odd piece of wire temporarily to take the place of a burnt 
cut fuse,and is connected to an Aron watt meter of the 
alternate current type. In case of any dispute between the 
company and the consumer, a test is made in the presence 
of some competent and independent engineer; and so far 
the meters have given every satisfaction. Consumption 
of coal per unit generated has been 8°51b., while per unit 
sold it has been 9-021]b. during the quarter April—June. 
The boilers during the same time have evaporated 
10°95 lb. of water per Ib. of coal; and although these may 
seem high figures, yet they have been very carefully 
checked with a water meter. 

Main switch-board.—This board has been specially de- 


Fig. 7 





signed for this station by Mr. S. T. Dobson, the chief engi- 
neer. It is being made by Messrs. Latimer Clark, Muir- 
head, and Co., and is illustrated on page 207, Fig. 8 
being the front, and Figs. 9 and 10 end elevations, 
and Fig. 11a diagram of the connections. The posi- 
tion of the switch-board in the engine-room is shown 
on the plan, page 188 of last week’s issue, at the extreme 


| left in the centre of the end wall; a space behind allows all 


the connections to be easily reached. Theswitch-board is 
a solid slate slab, and is constructed for twelve machine 
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Fig. 13 
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Fig. 16 


and red lead packing. The mains are carried upon 
porcelain bridges, D, which rest on the bottom of the 
trough, but allow free passage for any water which may 


enter. For this purpose also the troughs are always laid 
with a slight slope towards the junihdoa boxes. Between 
on pair of porcelain bridges a saddle-shaped porcelain 

stance piece, or “jockey,” E, is dropped over the 
ie which prevents any chance of a short circuit. 

he branch leads to the houses consist of well-insulated 
cable, which is run inside a wrought iron pipe, and the 
pipe itself is screwed into a boss cast on the troughs 
tween each two houses on the line. In the figure the 
positive and negative leads are marked G, and the 
intermediate H. The branch leads are secured to the 
main leads by soldering, and the-separate copper bars, 


are brought into the consumer's house and joined up to | circuits. Ten machines, as previously stated, will have an 
the switch box, shown in Fig. 7. These have been output of 1000 ampéres each, and two of 420 ampéres, all 
made by Messrs. Poole and White, of Bread-street, | being capable of developing an electro-motive force of 
from the designs of Mr. Dobson, and the switch itself is | 125 volts for charging the accumulators. On the diagram 
a modification of the White patent switch, and others in | it will be seen that the main lead passes from one of the 
use have been manufactured by Messrs. Latimer, Clark, | terminals to an automatic cut-out switch placed upon the 
Muirhead and Co. It consists of athree-pole quick-break | machine, and illustrated in Fig. 12. The main current 
switch mounted on slate and enclosed in © booked teak | from the dynamo passes round the magnet cores by means 
case. As will be seen, the switch can be worked by the | of a solid copper casting, and exerts sufficient force to 
customer by means of a vulcanite bar, which is clearly keep the end of the weighted lever in contact with the 
marked “on” and “off.” The fuses used consist of a | poles of the magnet, thus holding the copper strips in the 
number of fine copper wires, all of the same diameter, | mercury cups. On starting the machine the weighted 
fixed upon mica; each separate wire is calculated for a | end of the lever is raised and supported by the trigger. 
certain maximum current, and it is merely necessary to | As soon as the cores become magnetised, the end being 
cut off one or more wires with a knife to adjust the fuse drawn down allows the trigger to fall away; but when 
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the machine is slowed down and the current lowered to | front are the two main volt meters. The other ends of 
about 25 ampéres, the weight upon the lever overcomes | the shafts are to be fitted with electro-motors, for auto- 
the attraction of the electro-magnet and breaks contact | matic driving. Each regulating handle is vertically 
at the mercury switch, so interrupting the circuit and | beneath the connections for its special machine. 
preventing a return flow from the accumulators, if being Starting.—The engine is first started and the brushes 
charged at the time. From the cut-out switch the cables | placed on the commutator, then the exciting switch is 
are carried overhead through ring-shaped porcelain insu- | closed and the field created, the automatic cut-out is put 
lators to the main fuses, six of which are arranged on a in by hand and held there by the trigger until sufficient 
separate board at each side of the main switch-board. A current flows round the electro-magnet to hold it in 
bar connects each set of fuses, and the two bars are position, after which the trigger ry down, and the 
joined and pass through an ammeter to the intermediate | cut-out is ready to act by means of the counterweight. 
main, which divides first into three parts and afterwards The speed of the engine is then got up by putting on 
into six to the “feeder points.” The other terminal of | more steam, and the pressure is noted on a pilot lamp 
each machine is connected by overhead cable to one of | fitted on the main board alongside a lamp fed from the 
the twelve terminals at the top of the main switch-board, | circuit. When the two lamps attain the same brilliancy, 
which measures 9ft. 6in. wide by 6ft. high, and is mounted | the main switch is closed and the machine enters the 
on the eastern wall, between the two rows of machinery. | circuit exactly balanced. More steam is then put on, 
From each of the twelve terminals a gun-metal bar | and the load taken until held by the governor. The 
descends vertically to the switch, one for each machine; | resistance is then cut out of the shunt by the main 
and upon the bar is mounted a soft iron needle and scale | regulator, and as soon as the machine is doing its proper 
enclosed in a suitable box to form an ampére-meter. | share of the work with the other machines in parallel, 
The lower end of the bar forms the top contact of the | the regulator handle is coupled up to its spindle, and all 
switch, which is made of copper spring plates to insure a | the machines are regulated together. The 1000 ampére 
good contact. The lower terminal of each switch is | machines go into parallel easily without causing jumping 
carried to a stud placed between the two horizontal bars. | of the lights. In shutting off, the resistance is gra- 
Each bar is connected through a heavy strip passing up the | dually inserted in the shunt, then steam is shut off 
back of the board to three ampére-meters to the six outer | gradually until the circuit is broken by the automatic cut- 
mains. From each stud between the bars above men- out, the exciting current is then switched off, the brushes 
tioned connection can be made to either bar by means ' lifted, and the engine stopped. 
































Plan. 


End view of Standard. 


Fig. 12 


of a clamp, which can be screwed tight up against A point deserving attention is that, by having the 
the face of the bar, so that any machine can be put | machines separately excited the connecting rods of the 
on either side of the three-wire system, as may be engines may be uncoupled and a small current passed 
required. Plugs were considered unsuitable, as each through the armature. The machine will then run as a 
machine main carries up to 1000 ampéres of current. | motor slowly and steadily enough to allow the commu- 
Each machine will be separately excited from the main | tator to be faced up by a tool held in a slide-rest fixed 
circuit to insure quick working. It will be seen that in | to the bed of the machine. 

changing the machines from one side of the systemtothe | In Figs. 18, 14, and 15 are shown diagrams of ampére 
other, the currents in the armature are reversed, owing to hours, the ordinates are figured for time, and it will be seen 
one pole being connected permanently to the inter- | that the lighting is over shortly after 2.80 a.m. at present, 
mediate main; but, the advantage of having only two | the abscisse are figured for ampéres. The top curve repre- 
omnibus bars for a three-wire system is so great that the | sents the total current supplied, and the lower curve repre- 
object has been obtained by automatically reversing the | sents the load on the one side of the 3-wire system, and it 
shunt connections by means of the same connecting- | will be seen that it is almost exactly half of the total. The 
strap on the main board. One end of each shunt is con- | dates to which the curves refer are given in each case. 
nected direct to one terminal of the machine, and the | Fig. 16 is a diagram showing by a curve the relation 
other passes through a switch mounted on the top of each | between useful work and lamps installed for quarters 


machine. The switch is so designed that before breaking 
the field circuit it throws into parallel with the shunt 
coils a non-inductive resistance of equal resistance to the 
coils, so that on breaking the field circuit the extra current 
discharges harmlessly through this resistance. The other 
end of each shunt is brought to the main regulator, and 
thence to one of the studs placed between the two 
omnibus bars, so that when the connecting-strap is 
reversed so as to change a machine from the right to the 
left-hand main, the shunt connection is reversed at the 
same instant and the field coils are magnetised in the 
opposite direction to that previously existing. 

Main regulators.—Constant speed is kept up, as far as 
possible, by means of the centrifugal governors supplied 
with each engine, and of the Willans type. The 
remaining regulation is done on a specially-designed 
regulator at the foot of the main switch-board; it is 
formed of a skeleton frame, tied together by two hori- 
zontal angle irons and a fixed steel spindle. Across the 


angle irons are mounted twelve commutator sections, one | 
for each machine, each commutator being connected to a | 
separate resistance of fourteen steps for insertion in the | 


field magnet circuit. 
rocking handles carrying 
makes connection on each 
strip psrallel to it. 
wards or forwards puts in or cuts out resistance for that 


| tendence, 0°26; total, 3-1. 





On the fixed spindle are twelve | put is larger, and the machinery is complete. 
a bent contact piece, which | 
commutator and a connecting- | 
A movement of the handle back- | 


Sept., 1889 to June, 1890. Here the ordinates are 
figured for dates, and the abscisse both for units sup- 
plied and lamps connected—the upper curve being units 
supplied and the lower lamps connected. It will be seen 
that one curve is beginning to approximate to the other, 
showing a very satisfactory result. 

The cost per unit generated for the last quarter has 
been 2°92d., and per unit sold 3:ld. The amount 31d. 
per unit sold is made up as follows:—Coal, 1°01d.; cart- 
age, 0°2; water, 0°06; stores, 0°15; wages, 1°42; superin- 
Superintendence is defined as 
the cost of looking after the men employed in the engine 
room, and the salary of the chief engineer is not included 
therein. Taking the units generated and units supplied 
by meter to customers, the efficiency works out to 94:3 
per cent. The units used upon the station itself for 
lighting and testing purposes amount to about 4 per cent. 
of the total units sold. So that if this be included the 
efficiency is raised to 98 per cent., the remainder being 
loss on mains. It need not be said, as regards consumption 
of fuel, that the conditions of working are not yet nearly 
so favourable as they will shortly become when the =~ 

e 
figures given refer to a period during which the work of 
erecting engines was almost continuous, and during 
which temporary steam pipes were in use. Satisfactory 
as they must be considered in comparison with other 


machine. Each handle is fitted with a spur wheel, and | published results, it is certain that they will be largely 


on each side of the fixed spindle is a rotating spindle. 
The back spindle regulates the right-hand side of the 


mains, the front spindle the left-hand side; and, accord- | 


| im 


roved upon. 
e company does not undertake private wiring, but 
has issued a specification for the use of contractors. All 


ing as the machine is working on one side or the other of | the work is regularly inspected and tested before being 
the mains, the spur wheels are connected by fast and | passed, and a high standard of insulation maintained. 
loose pinions, sliding on feathers on either shaft to be | The engineering staff consists of Mr. Dobson, two assis- 


worked by that shaft. 


At one end of the regulator two | tant engineers in the station, and one outdoor for mains 
hand wheels, 15in. diameter, work the two shafts, and in ' and house work, four firemen, and four drivers. 


The 











meters are examined regularly once a week, when the 
clocks are wound up. 








A COUNCIL OF CAPITAL AND LABOUR. 


THE following is a draft scheme for an association for promoti 
harmony between me and workmen at the Bristo] Channel 
Docks, prepared by Sir W. T, Lewis:— . 
Tue Bristo CHanneL Docks AssociaTION o¥ EMPLOYERS anp 

WORKMEN. 

(1) This association is established for promoting 
between employers and workmen, 
out, securing “freedom of contract,’ and general co-operation jn 
the best interests of all ted with the trade of the docks b 
ar ents for regulating the labour and the rates of wages rf 
relation thereto for services performed in connecticn with the trade 
at the several docks. 

(2) The association shall consist of directors or managers of the 
several docks and any company or ® directly employin 
labour at the docks, hereinafter called “ the employers,” and G 
the workmen eé' by them at the several docks, 
hereinafter called ‘‘ the workmen.” 

(3) The employers shall nominate a committee of their body who 
shall appoint the section of the joint committee representing the 
employers, consisting of —— persons; and the workmen shall 
nominate an equal number of members to be their section of the 
joint committee. 

(4) This joint committee shall consist of —— persons, one of the 
members representing the employers shall be the chairman, and 
one of the members representing the workmen shall be vice-chair. 


; harmo 
preventing strikes and locke. 





who are 


man. 

(5) An equal number of the employers and of the workmen on 
the Joint committee shall constitute a quorum. 

(6) The joint committee shall from time to time make regula. 
tions for the conduct of the duties of the joint committee, 

(7) The joint committee shall from time to time declare the 
classes of workmen whose wages and labour arrangements shall be 
regulated by them, and shall also from time to time determine or 
vary the several scales of wages — to, and the arrangements 
to be observed, and the duties to performed, by each of such 
c 

(8) All questions as to such arrangements, duties, or rates of 
wages shall be submitted by the employers or by the workmen, as 
the case may be, for consideration and for the decision of the joint 
committee, 

(9) Forms of contract shall be agreed upon by the joint com- 
mittee applicable to the several descriptions of labour, and no 
cessation of work nor any alterations in the conditions of the work 
to be performed by any class of workmen, nor in the wages pay- 
able to them either at the instance of the employer or the An 4 
men, shall take place until the questions in case of difference have 
been submitted and disposed of by the joint committee. 

(10) Every employer and every workman embraced in the asso- 
ciation shall strictly comply with the recommendations and 
decisions of the joint committee. 

(11) The employers shall be free to engage the services of any 
workmen at any time who poy depesacer members of the association, 

(12) No entrance fee will required from workmen on their 
b ing bers of the iation ; but with the object of pro- 
viding a fund for the aid of workmen in the case of accident or 
illness, every workman shall pay a weekly subscription of —— per 
cent. on his earnings towards the funds of the association. 

(13) Every employer shall contribute towards the funds of the 
association —— per cent. upon the wages paid by him to the work- 
men in the association during the previous ——- months. 

(14) All workmen being members of the association and having 
contributed their subscriptions for not less than ——, shall be 
entitled in case of sickness or accident during the performance of 
their duties, to sick payment, upon a scale to be agreed upon by 
the joint committe. 

(15) In order to provide a “‘ nest egg” or nucleus for a fund, 
each employer upon ming a member of the association shal! pay 
into,the fund of the association —— per workman employed by him, 
and intended to become members of the association. 

(16) The funds of the association shall be vested in two trustees 
appointed by the joint committee; and all cheques shall be drawn 
and si by one of such trustees, and countersigned by the 
secre of the association. 

(17) The funds of the association shall be wholly om to make 
provision for the benefit of the workmen and for the expenses of 
carrying on the duties of the association. 











Sr. JaMEs’ AND PaLt Mau Exectric Licatinc Station.—Our 
attention has been drawn by Mr. R. 8. Erskine, secretary of the 
Kensi: mn and Knightsbridge Electric Lighting am, 
Limited, to the fact that the name of this company is included 
under the heading of the ‘‘ Newer Lighting Stations in London,” 
on 188, column 3, of our first article on the St. James’ Station. 
This is hardly correct, as supply commenced from the Kensington 
Court Station in January, 1387, using Willans engines from the 

inning. Also, from another source, we learn that Fig. 2, page 
187, has not been perfectly unde : the variation in potential 
from no load to maximum load at the most distant lamp lighted is 
5 volts, or a variation of 2°5 volts up or down from the average. 
Our critic also remarks that the paragraph, “A loss of potential 
. . efficiently supplied ”—page 187, column 3, top—might give 
rise to the impression that lamps of three or four different voltages 
were used in the same building. This is, of course, not the case, 
the district being rag Manes 4 divided into annular areas concen- 
tric with the ring main, in each of which areas lamps of one voltage 
are used. Also, exception has been taken to the statement—page 
187, column 3, foot—“ Of this number it is safe to reckon not more 
than 75 per cent. will be in use at a given time,” the figure 75 per 
cent. appearing unnecessarily high; but it must be remembered 
that the district supplied is an exceptional one, containing a large 
number of clubs. 

CLONMEL WATERWORKS AND SEWERAGE.—The Town Council of 
Clonmel, in Ireland, lately advertised two separate open competi- 
tions for the best schemes for the waterworks and sewerage of the 
town. An eminent London engineer was engaged as assessor ; and, 
acting on his advice, the Committee have unanimously declared the 
schemes drawn out by Mr. W. H. Radford, C.E., Angel-row, 
Nottingham, to be the best in both competitions. The Town 
Council have this week decided to carry out the waterworks at 
once, under Mr. Radford’s superintendence. In the waterworks 
scheme Mr. Radford proposes to bring the water by gravitation 
from a mountain stream at Glenmorgan, having a watershed of 
1700 acres, the intake being situate about three miles from the 
town. Filter beds and a covered service reservoir, to hold two 
days’ supply, will be made on a hill near the town; the pressure 
being sufficient to command the roof of the highest building in the 
town, when the consumption is at a maximum. The gravitation 
main will deliver 548, lions a-day at the service reservoir. 
Water mains with the fittings will be laid in every street. 
The population to be supplied is 12,000, and the estimated cost of 
the engineering works is £11,000. In the sewerage scheme Mr. 
Radford proposes to lay new pipe sewers, with all the usual 
emery in every street; the sewage being brought down to 

e outfall works by gravitation. The present sewers are prop’ 
to be used to convey the street surface water into the river. At 
the outfall works the sewage will be raised by duplicate gat 
engines and centrifugal pumps, and treated in tanks by chemica 
precipitation, followed by filtration in filter beds, the effluent being 
conveyed to the river Suir. There is a tank under the engine- 
house for storing the night sewage. There are ample arrange 
ments for flushing, i ion, ventilation, and storm overflow. 
The estimated cost of the engineering works is £8000. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves resp -* licens of our 
correspondents. 





THE THERMO-DYNAMICS OF THE AUTOMATIC VACUUM BRAKE. 


Sir,—The letter of Messrs. Archbutt and Deeley which appears 
in your issue of August 22nd, p. 153, has reduced the p t dis- 
cussion almost to a minimum, for these gentlemen therein state or 
admit that if the water gets into any part of the vacuum brake 

pparat lators ‘‘ it will freeze if the temperature be 
low enough.” That has always been my contention, and I quite 
fail to understand how a brake which is liable to become frozen and 
useless every winter can be truly described as a “‘ dry brake.” The 
term dry brake most certainly implies that the system is always 
‘** dry,” and not liable to be rendered useless by either water or ice. 

I presume Messrs. Archbutt and Deeley will now admit that the 
various failures of the automatic vacuum brake recorded in the 
Board of Trade returns have really taken place, and that the 
regulations issued by the London and North-Western Railway 
Company, in order to endeavour to draw the water out of the 
vipes, are necessary. 

n your issue of August 29th, page 171, Messrs. Archbutt and 
Deeley state that the vacuum couplings do not open. Now, asa 
matter of fact, I have seen many vacuum couplings open at the 
top, when the vacuum was destroyed in the pipe, and railway 
companies are well aware that the couplings do open, for on all 
their close-coupled trains they cause the vacuum couplings to be 
tied together with string, and it has been stated that trains having 
the couplings thus tied are not nearly so liable to be affected by 
frost as ordinary trains. 

Your correspondent, ‘‘ Automatic ””—page 171—asks under what 
circumstances I had occasion to inquire into the subject of the 
freezing of the vacuum brake. Simply this: In the interests of 
drivers and firemen it became necessary to know the cause of the 
brake freezing, and to ascertain whether the numerous failures 
were due to faults of servants, or to the system of brake, over 
which the driver had no control, I tried the experiment which 
in my letter—page 153—I suggest to Messrs. Archbutt and Deeley 
to try. 

It is very much to be hoped that the present theoretical 
discussion will take a practical turn. The all-important question 
is, Does the vacuum brake freeze up and become useless, or does it 
not! There can be no question that it does, and there can also be 
no question that the terrible Carlisle collision was a result of such 
freezing. Winter is again approaching, and with it will certainly 
come the usual cases of vacuum brakes frozen and useless. What 
practical jons do Messrs. Archbutt and Deeley offer in 
order to avoid the present danger of the vacuum brake freezing ? 

It certainly is a very serious danger indeed, and one which will 








of dynamos learned that the copper-mica commutator is a 
mechanical abomination? The upkeep of these things represents 
a considerable sum. They waste power and they waste electricity. 
They all spark and burn out themselves and the brushes, Some 
makers so construct their brushes that the sparking is hidden 
under the brush, but it goes on all the same. Can no one devise a 
machine in which rollers will be used instead of brushes; or better 
still, one in which commutating will be effected inside the machine 
itself, instead of in the clumsy way now used? I am not an elec- 
trician, and perhaps I am a fool rushing in where angels—i.¢., elec- 
tricians—fear to tread. If only the electricians had to pay for 
commutators, as I have, I think they would scheme something 
better ? 

My only fear in sending you this letter is that I shall be deluged 
with circulars from makers their agents each claiming to 
supply the best dynamo. I have had an extensive experience. 
Whale sticking to my two Grammes, I at one time allowed anyone 
who pleased to put in a dynamo at his own expense for trial, and I 
assure you, Sir, there have been some curious results. Once an 
armature fiew all over the place. On another occasion, with a 
different machine, I had a bundle of wires and a broken driving 
belt one morning two hours after we started. Another machine 
burned all the insulaticn off the field magnets. My experiences 
with electricians would be ludicrous if they had net been so expen- 
sive. One young man put down a machine which revolved the 
wrong way, and gravely insisted that I must have my 10-horse 
power Otto gas engine altered to suit. It seemed quite a revela- 
tion to him when I told him to turn his dynamo end for end. But 
lam di ing from the true point, which I stated early in this 
too lengthy epistle. May I hope some reader will enlighten me. 
I dare not, fearing circulars and agents, give a true name and 
address, so will sign myself JoLtT AMPERE. 

September 10th. 





THE CITY OF PARIS. 


Sir,—In your issue of June 27th, you state your opinion that 
the decision of the Committee of Inquiry on the accident to the 
City of Paris is unsatisfactory. I am of that opinion also, but I 
consider that this arises from one of the most important witnesses 
not having been sufficiently questioned. 

Mr. Gill, third engineer, says in his evidence that as he went on 
watch he felt the crank pins of the starboard engines, and had 
hardly turned his back to go to the port engine room when he heard 
the starboard engines begin to race. He then rushed back and 
“adjusted” them. If at this point the following questions had 
been put, his answers, which could not have failed to be plain, 
would have gone far to clear up the doubts as to the cause of the 
accident :—(1) Was the ship rolling heavily at the time? (2) Was 
there any sign of — of the port engines at the same moment ! 
(3) After he had ‘‘adjusted” the engines—which adjustment, I 





sooner or later lead to some terrible collision, for nothing can be 
more dangerous than for a train to be provided with a continuous 
brake liable to freeze and fail at any moment, and without giving 
any warning whatever either to the driver or guards. 
CLEMENT E. STRETTON. 
40, Saxe-Coburg-street, Leicester, 
August 30th. 


ENGINEERS IN THE NAVY. 


Str,—Although the pay of engineers in the East India Com- 
ae Ay Navy in 1851 was about equal to that of engineers in the 

yal Navy of to-day, there is a great difference in the pensions, 
the maximum of the former being 4s. a Gay, or £73 a year, and of 
the latter £400 a year. The following is a comparison of the pay 
of engineers in the Mercantile Marine, East India Company’s, and 
Royal Navy in 1851 :— 


Mercantile Marine Average Pay. 


Vessels of 500and = Vessels of 1000 and 
under 1000 tons. under 1500 tons. 
£sd ££ «4 
First engineer, per year .. 206 «5 0 231 5 0 
Second engineer, per year 148 0 0 156 0 0 
Third engineer, per year 108 5 0 130 0 0 
East India Company's Navy. 

First 3 4th to 7th After- 

years. years. wards. 
£ £ £ 
First-class engineer, per year .. 200 250 300 
Second-class engineer, per year 150 175 200 
Third-class engineer, per year .. 100 125 150 

Royal Nary. 

2: &. 
Chief engineer, first-class, per year .. 260 0 0 
am »» second-class .. .. 208 0 0 
ne »,  third-class.. .. 182 0 0 
Assistant-engineer, first-class .. 156 0 0 
ms » second-class .. .. .. 123 10 0 
Ze ~ Meteo... > «.%. 104 0 0 


The maximum for chief engineers was raised in 1856 to £328 10s., 
in 1861 to £365, in 1870 to £401 10s., as at present. Up to 1870, 
when the system of training engineers for the Navy by the 
Admiralty came into active operation, the improvement in pay was 
constant ; since then it has practically ceased. The agitation on 
the subject still continues ; an evening paper recently stated that 
the Admiralty were about to take the matter into serious con- 
sideration, while one of the military and naval journals solemnly 
pronounced ‘‘that any overhauling of the whole status of the 
engineering ranks afloat can only result in their abolition.” It did 
not say what was to be put in their place, but it is evident that the 
Lascar and oil-can theory of Admiral Hoskins is not without sup- 
C. P. 


porters. 
Westminster, 8.W., September 2nd. 





THE CONSTRUCTION OF DYNAMOS. 


Sir,—I read with much interest the various articles on electrical 
matters which appear from time to time in your pages, but there 
are one or two points on which I fail to get information. Electri- 
cians to whom I have applied being unable or unwilling to answer 
my questions, I venture to put them through your columns. 

I have for several years used in my business two Gramme 
machines of about 20 ampéres and 60 volts output each. Recently, 
wanting more power, I have put down two additional machines of 
a different type and about the same size. They are, 1 am told, of 
the most modern and improved kind—that is what the makers 
say. I shall not give the names of the makers; but that is neither 
here nor there. The first question I want answered is: Are such 
machines likely to be more efficient than the Gramme machines ? 
I can find no y het in practice. The Gramme machines are, of 
the two, the best. 

When my Gramme machines were made, about twelve years 
ago, the theory of the dynamo was not sc well understood as it is 
now. Will any reader tell me how much the modern machine has 
been improved by the application of theory, and what the applica- 
tion of theory represents to the purchaser and user in pounds, 
shillings, and pence? What, for example, would I be likely to 
gain per — by turning my old Gramme machines out and 
putting down two new machines of the most improved t 
that theory and practice can give me? 
by indicating the gas engine which drives my plant, each of the 
Grammes rep ts 3 indicated horse-power. The speed is about 
900 revolutions per minute, and the dynamos often work as much 
as fifteen hours a day. How much gas would I save by putting in 
new machines for the same watt output? Would I save any? 
Has oy eee able to give us a better machine than the Gramme 
or not? ter, I mean of course, in the pounds, shillings, and 
pence way. Better it could not be as far as trustworthiness is 
concerned, 

On one point more I want information. 


So far as I can ascertain, 





Have any of the makers 





means shutting off the steam until they resumed 
their proper speed—was he able to re-open full the steam valve 
when that proper speed had been attained without the engines 
racing again ! 

With twin engines one set cannot race much when the ship is 
ar without the other set doing the same. When she is 
rolling heavily it is true the speed of one set may increase some- 
what if its screw is to a certain extent less immersed than the 
other. If Mr. Gill found the starboard engines racing violently, 
and the port engines running quietly, and if further he found that 
he could not re-open the steam valve without the racing recom- 
mencing, then I am suprised that he did not come to the conclu- 
sion that the starboard engines had been permanently relieved of 
their load either by the breakage of the shaft or the loss of the 
screw. That the starboard engines had been permanently relieved 
of their load seems to me the most reasonable hypothesis yet 
formed to account for the accident, for the wear of 7in. in the 
outer bearing cut away by the edges of the split liner is sufficient, 
to my mind, to break any shaft ever made. 

I agree with Professor Greenhill that it is utterly astonishing 
that a 20in. shaft should have cut down its outer bearing 7in. 
without a soul on board having the least idea that anything was 
wrong, or at all events saying that they had. wv. te 

Port Louis, Mauritius, August 10th. 





STRESSES IN CRANE POSTS. 

Sir,—Your correspondent, ‘‘ A Winch,” is quite correct in stating 
that ‘‘a little knowledge of graphics is a dangerous thing in deal- 
ing with cranes,” for we have not to go beyond his letter in your 
last week’s issue to find a glaring example of the truth of his 
axiom. It is self-evident that when the chain passes over the 

mulley D—see ‘‘ A Winch” ’s illustration—and under the snatch- 
lock B, that the stress on the jib head is double the load; and it 
is equally clear “‘ to any tyro” ing any knowledge whatever 
of graphics, that, when the chain is led over a guide pulley such 
as E, the stress on the tie rod may be zi/, or it may be subjected 
ae toa eo wp Pre sian stress, according to ~ 
an ition, as has been shown by your previous co mdents. 
eckaghom, September 8th. GnaPHIC. 





Sir,—I shall be extremely obliged to your correspondent, ‘ A 
Winch,” if he will kindly give the proof of his rather interesting 
statement. He says that “it will be seen at a glance that, just by 
so much as the pull on the chain between D po E tends to spare 
the tie rods, by just so much extra will the axis of D be forced 
down, adding to the stress on the tie. These two balance each 
other, and the stress on the tie remains unaffected.” If ‘A 
Winch”’s superior knowledge 
of graphic statics tells him that 
this is correct, I hope that I 
shall never be so far advanced 
in the subject as he is, 

Perhaps as I have—according 
to ‘‘A Winch”—an insufficient 
knowledge of graphics to deal 
with the question graphically, I 
may succeed better with an 
analytical treatment of it. Let 
A AB, BC, and AC, be the post, 

tie rod, and jib of a crane, and 
let the chain which supports the weight over a pulley at C, 
and thence over a second pulley D, situated anywhere in the 
plane of the crane. If 8 and + be the angles which the jib AC 
and tie rod BC make with the vertical, and if 2a be the angle 
between the parts of the chain on either side of C, the expression 
for the tension in the tie rod will 

W sin (8 — a) V1 + 2 cosa 
sin (y - B) 

which is a variable quantity, depending for its value on that of the 
variable a. This, 1 think, proves conclusively that the stress in 
the tie rod is influenced by the position of the part CD of the 


chain. 
September 6th. 
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Sir,—Some correspondents in the two last numbers of THE 
ENGINEER have given more or less elaborate methods for calcu- 
lating to what extent in the various circumstances the tension of 
the lifting chain of a crane relieves the tensile strain on the tie- 
rods, Now, although it may be flattering to see oneself pictured 
as a benefactor, still my innate honesty leads me to declare to you, 
Mr. Editor, that, in point of fact, I never relieve my good neigh- 
bours the tie-rods the least bit in the world. Indeed, Sir, I could 
not if I chose, seeing that I am never attached to the jib, as the 
tie-rods are, but am simply passed over the — and down to 
the load. I pull the load up, to be sure, with all my might, but 








| 
the effort I make cannot possibly help to keep up the jib 

the angle and the parallel an the qraphis ties ‘may ay 
because, as I said before, pooute do not attach me to the jib at all: 
and, in fact, the jib cannot fall without either stretching or break: 
ing the tie-rods, * as far as I myself am concerned, the jib ma , 
fall as fast as it pleases—it does not pull me in the least, 1 
merely slip over the pulley as it turns round, and leave the jib to 
its fate. i that, if your correspondents aforesaid build cranes on 
the supposition that I am to help the tie-rods to keep up the jib, | 
beg to say those cranes will come to grief—I cannot help them 
Tie me to the end of the jib, and I will do my best to hold it up; 
but if I am simply passed over the pulley to haul the load, I must 
all r bility, pace the graphic statics and climaxes 

of your correspondents. Lirting Cuaiy 
‘alermo, September 3rd. ; 





Sir,—In reply to the remarks of your correspondent, F, Dunc. 
regarding the concluding remarks of my letter, 1 admit that it is 
ee far from practicable—to arrange the length of 
crane post so that no stress would come on the tie-rods when the 
load is on. As tothe remarks of your correspondent, ‘A Winch,” 
it would seem that his total want of Hcowr vs my of “graphics” is 
much more dangerous than the possession of even a little, when in 
the two cases which he gives in his diagram and in which he states 
that “‘ the stress on the ties remains unaffected,” there is actuall 
about four times the amount of strain in the first case that there x 
in the second. G, T 

September 9th. ; 





THE ENGINES OF THE DEE. 


Sir,—With reference to Mr, Sennett’s letter in your issue of the 
5th inst., permit me to state that there is a model at Kensington 
of the engines of the paddle steamer Helen Macgregor, of Liver- 
pool, which are apparently identical with those illustrated in Tug 

NGINEER of the 29th ult. Accerding to the catalogue, these 
engines were designed and arranged, in 1843, by Messrs. Forrester 
and Co,, and were said to be “still at work, 1873.” In the same 
collection there is a model of another set of engines of the same 
‘ype, also by Forrester and Co, Wm, JNO. TENNANT, 

3, Culmore-road, Peckham, London, 
September 8th. 





Sir,—Mr. Nasmyth was mistaken. The engines illustrated on 
page 169 of your last issue are not those of the Dee by Maudslay, 

ut those of the Helen Macgregor, built by Forrester. The 
cylinders were 42in. diameter and 4ft. 6in. stroke, being about 
200 nominal horse-power. She was built about fifty yearsago. The 
“— of the Dee were of the ordinary side lever pattern. 

ld Kent-road, London, D. Kerr, 
September 3rd. 





BRACED CANTILEVERS. 


Sir,—The following question in graphic statics appears in one of 
the recent honours’ science examinations of the Science and Art 
Department, and, as I feel doubtful about the solution, I should 


LAID 
Yt Md” 


Za 





MY YR, 


feel glad if some reader of your paper will give the solution. The 
question, with diagram, is as fcinte :—‘*A braced cantilever of 
the given form supports a load of 15001b. at A. Determine and 
write down the stress in each of the bars forming the structure.” 
September 8th. G. B 





CONCRETE CHIMNEYS. 

Sir,—In reply to your correspondent’s questions in THE 
ENGINEER of August 22nd, as to whether any tall chimneys have 
been built in concrete, I would inform him that, to my knowledge, 
two or three chimneys, under S0ft. in height, have been built in 
Portland cement concrete, but they are anything but successful, 
having cracked all over. Concrete is not a suitable material in 
which to build a tall chimney shaft. Neither is it suitable for a 
chimney I would strongly advise your correspondent 
‘J. G.” to finish his tall chimney off with a cast iron capping, as 
it is by far the most suitable, durable, and cheapest material to 
use for the pw , not only on account of its durability, but 
because it can be made light and easily handled, It is a great 
mistake to load a tall chimney shaft with a heavy cap. 

London, September 8th. OHN M, Woop. 








Tue KistNa Bripce.—Three plans for this important bridge 
have been submitted to the authorities at Simla, one of 300 
feet spans, another of 250 feet spans, and another of 200 feet 
spans. 

BREAKING THE OCEAN RecorD: WHat It Costs,—One of our 
American contemporaries says that ‘‘The expense of a single 
round trip across the Atlantic and back of one of the great ocean 
steamships must be from 20,000 dols. to 50,000 dols., the last figure 
being often too small for such boats as the Teutonic, the City of 
New York, or the Columbia. The former vessel turned into smoke 
full 7500dols. worth of coal on her last e here, or about 
1200 dols. each day. If she had been going to Liverpool, instead 
of from that city, the American coal that would have been used up 
in getting the same amount of power would have cost about 
10,000 dols, Steamship men who have been discussing last week's 
ocean race claim that the Teutonic must have burnt nearly 
10,000 dols. of Welsh coal anyhow, and are not inclined to accept any 
lower estimate. The Columbia, on her record-beating journey across 
the ocean, averaged 345 tons daily, or twenty tons more than the 
Teutonic’s officers say she consumed, while the Inman officers admit 
that the City of New York burned 350 tons of coal a-day in her last 
voyage. This, of course, is the biggest item of expense in fitting out a 
crack steamer for a trip across the Atlantic, though the ‘feed 
bill,’ as the pursers bh | it, makes a good second, Every hour 
taken off the record means a decrease in this important item, too, 
for it is estimated that 41b. of meat are consumed per minute on 
a voyage with an average summer passenger list. On some 
steamers the ‘feed bill’ exceeds the coal bill, but not on those 
boats that make the journey in six days, All the boats are pro- 
visioned for a fifteen days’ trip, so that in the event of an accident 
the bill of fare will not be reduced. The steward makes his 
— after scanning the passenger list the day before sailing. 

he slaughter-houses along the Hudson get the order for meat 
thirty-six hours before the vessel sails, and they go to work at 
once killing the cattle. A full passenger list would compel the 
steward to vut into the refrigerators about 80001b. of fresh beef 
and half that amount of mutton, 500 Ib. of corned beef, 600 fowls, 
250 chickens, 80 turkeys, 50 brace grouse, 1500 1b. of fish, 2600 ib. 
of ham, and 500 lb. of n. Besides these there are proportiona 
amounts of other kinds of meats, so that nothing will be missing 
from the table that could be found on the menu of any first-class 
hotel on land.” 








Supt. 12, 1890. 
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RAILWAY MATTERS, 


. death took place on Monday at Bridlington of Mr. 

Stan poebeeg who for about thirty years had been the 

A woe passenger superintendent of the North-Eastern Railway. 
Fre deceased gentleman was sixty-seven years of age, 


Ix the United States the railway tunnels aggregate 
649, of a total length of 608,012ft., or 115 miles; the ave length 
f each tunnel bein 937ft. The bridges on the official mileage are 
Siieged to be:--Wood, 17,042; stone, 8185; iron, 11,838; com- 
bination, 3535 ; total, 40,600. 


fonday morning a locomotive belonging to Sir 
8 a oa Company exploded at Harrington, near White- 
haven. The engineman and fireman, who were standing at the side 
of the locomotive at the time, had a miraculous escape, An elderly 
man was injur The shop of Mr. White, draper, was seriously 
damaged, and other property was damaged. e engine was com- 
pletely wrecked, ees 
A company is about to commence building a surface 
road running from Buffalo through all the river villages to Niagara 
Falls. The line will start from a point on the city line, from the 
terminal of the Niagara street electric line—when built—and run 
north through Tonawanda and Wheatfield to the Falls. The power 
station will be located at Tonawanda, and it is said that express 
trains will be run on a regular time table. 


Tux directors of the Highland Railway Company have 
resolved to proceed at once with the construction of the new 
‘Aviemore line, extending from Carrbridge to the river Findhorn, a 
distance of about eight miles, thus carrying the new line over the 
first half of the route to Inverness, and to proceed with the con- 
struction of the Black Isle ee tone the Muir of Ord to Fort- 
rose, a distance of 304 miles, and also to proceed with the extensi 


NOTES AND MEMORANDA, 
Ir is reported that Mr. Flavio Lobato, a well-known 


mining engineer and analytical chemist, has discovered platinum 
— ores from the Las Yedras mines in the State of Sinaloa, 
exico, 


Durine 1889 thirty-six actual explosions of steam 
boilers in the United Kingdom were reported, which caused the 
deaths of eaten ae and injury to sixty others. In 1888 
there were repo thirty-three explosions, causing eighteen 
deaths and injury to forty-four persons. In 1887 “thirty-three 
explosions, causing twenty-one deaths and injury to thirty-nine 
persons, 


Accorpine to our Italian contemporary, Progresso, 
articles of iron can be protected against rust by sinking-them near 
the negative pole of an electric bath composed of 10 litres of water, 
50 grammes of chloride of manganese, and 200 grammes of nitrate 
of ammonia. Under the influence of the current the bath deposits 
on the articles a film of metallic manganese which prevents them 
from rusting. 


Tue production of pig iron during the year ended 
June 30th, 1890, was the largest in the history of the iron industry 
of the United States, amounting to9,579,779 tons of 2000 Ib., as com- 
pared with 3,781,021 tons produced during the census year 1880 
and 2,052,821 tons during the census year 1870. From 1870 to 
1880 the increase in pr ti ted to 1,728,200 tons, or 
nearly 85 per cent., while from 1880 to 1890 the increase was 
5,798,758 tons, or over 153 per cent. 


Tue Journal of the Chemical Society gives an abstract 
of a paper on the ‘ gr cro of Tin from Acid Solutions by 
ar lic Iron,” by B. Schultze. Tin is completely precipitated 
rom 








rf the Burghead branch to Hopeman, a distance of 2} miles. ‘The 
directors have resolved to invite tenders for the works without 
delay. 

A REQUISITION is in course of signature in Dunfermline 
asking Provost Alexander to convene a public meeting to consider 
the proposal that the Caledonian Railway Company be asked to 
extend its system to Fifeshire. Two linen manufacturing firms 
have refused to sign the requisition, but the majority of the traders 
have signed their names. At a meeting of the executive 
of the Fifeshire Miners’ Association at Dunfermline Mr. John Weir, 
the secretary, said it was quite evident that better railway service 
than at present existed in Fifeshire was required. The board 
approved of the proposal, 


REcENTLY, it ee the Edinburgh Public Health 
Committee of the Town Council bave been closely watching the 
smoking of railway engines at the Waverley Station and in Princes- 
street-gardens, and at a meeting of the committee, a report was 
made as to the results of the sy of observation. In one case, it 
was shown, an engine emitted black smoke for no less than sixteen 
minutes. Under the Railway Act of 1844 the company was 
bound to only burn coke at the station and its vicinity. com- 
mittee agreed to report to the Town Council on the matter, recom- 
mending that a letter be written to the North British Railway 
Company calling attention to it, and also recommending that the 
watching be continued. 


Tur Pike's Peak Rack Railway will be completed to 
the summit late this autumn. The construction of this road has 
been difficult, as only the acclimatised can labour at an altitude of 
14,000ft., and the work of an ordinary navvy is said to be impos- 
sible until he has spent at least two months expanding his lungs so 
as to accustom them to the rarefied air. The roadway has to be 
made with the aid of burros, or small donkeys, as horses and 
carts were unavailable on the rugged and irregular lines of the 
snow-capped peak. Hundreds of feet above the timber line, im- 
mersed in clouds, rain, snow, and sleet a part of the time, the 
work was continued during last winter. ere has naturally been 
much trouble with employés. 


Tur Canadian railway system has increased from 7596 
miles in 1881 to 13,324 on June 30th, 1889. Of this mileage 9505 
are controlled under three managements, the Government—1363 
miles—the Canadian Pacific—4973 miles—and the Grand Trunk— 
3179 miles—leaving 3819 miles under other control. The earnings 
ol mile are very low, 3337 dols.; the only lines of large earnings 

ing those between Buffalo and Detroit, which handled a heavy 
American traffic. Deducting these, the average earnings of the 
Canadian system are some 2850 dols. permile. The train miles per 
mile of road have decreased from 3760 in 1881 to 3074 in 1889, 
because of the large mileage constructed in thinly-populated dis- 
tricts, The inhabitants per mile of road are 383, against about 400 
in the United States. 


TuE Royal Commission appointed to inquire into the 

roposals for extending the railway system into the city of Sydney, 
New South Wales, have now finished their lengthened task of 
taking evidence, and various schemes have been submitted for 
their approval. The task of investigating the various plans sub- 
mitted and sifting the evidence will be a work of time, as the 
evidence is of a most voluminous and, in some instances, contra- 
dictory character ; whilst the routes proposed, all of them with 
particular advantage both to the Government and the general 
public, are complex enough to engage the attention of the Commis- 
sion for some time before they can formulate their report. These 
sittings will be held with closed doors, and only evidence in confir- 
mationor reply will be taken, 


Tue channel span of the Ohio River connecting 
railway bridge was swung into position by the Keystone Brid 
Company on August 19th. ‘The span is 523ft. long, 26ft. wide, 
about 70ft, high,and weighs 915 tons. It was constructed on 
trestle work resting on piling, somewhat below the site of the 
bridge. False work 11ft. high was constructed on each of nine 

tges, and these were towed beneath the span. Then water was 
pumped out of the barges until they rose high enough to lift the 
span and its false work so as to clear the piles upon which they had 
been resting. The barges were then towed into the stream, turned 
from a line parallel to one at right angles with the shore, then 
towed up stream into position. By partially filling the barges with 
water the span was lowered into place. The operation was, 

rding to the Engineering News, in every way successful, and a 
credit to the Keystone Bridge Company. ‘The span is about 72ft. 
high in the clear, 


We learn from the official report of the Ceylon Railway 
that the receipts, which had steadily and seriously declined from 
1878 to 1883, have steadily risen from that date, and there is every 
Prospect of a continuance of this advance. The net fit on the 
outstanding capital is again nearly 11 per cent., and the working 
expenses 47 per cent. of the receipts. On the Ceylon Railway the 
average distance travelled last year by a passenger was 16°62 
mniles ; by aton of goods, 68°5 miles. Theaverage receipts were :—Per 
passenger, 42 cents ; per ton of goods, Rs, 11°42; = nger per 
mile, 2°53 cents; per ton of goods per mile, 16°69 cents; per 
passenger vehicle per mile, 25°8 cents ; per goods vehicle per mile, 
e278 cents, The average number of passengers per vehicle was 
_ 38, as compared with 11°92 in 1888. The empty mileage which 

as to be run for horse and iage traffic is shown by the fact 
that the average load of a horse box—fitted for three horses—was 
only 0798 horse, and of a carriage truck 0°529 carriage. The 
ae paying load of a is truck, which was 2582 tons in 1888, 

as been increased to 2‘976 tons in 1889—a considerable improve- 
ment. In coi uence, the proportion of dead weight per unit of 
goods load has fallen from 4°182 in 1888 to $321 in 1889, The up 
goods traffic was 126,579 tons ; the down, 61,953 tons, 











lution in inorganic acids by the action of a mixture of 
metallic tin, metallic iron, and iron rust. The free acid is 
neutralised by the ferric hydrate, the stannic salts which are 
simultaneously formed are reduced by the tin to stannous com- 
unds, and from these all the tin is thrown down by the iron. 
@ operation requires several days for completion, and the 
absence of every trace of free acid and stannic salt is essential to 
success, 


For the cementing of iron railing tops, iron gratings to 
stoves, &c., the following mixture is recommended ; in fact, with 
such effect has it been used as to resist the blows of a sledge 
hammer. This mixture is composed of equal parts of sulphur and 
white lead, with about one-sixth proportion of borax, the three 
being thoroughly incorporated together, so es to form one homo- 
geneous mass. When the application is to be made of this 
composition, it is wet with strong sulphuric acid, and a thin layer 
of it is placed between the two pieces of iron, these being at once 
pressed together. In five days it will be perfectly dry—according 
to the Chemical Trade Journal—all traces of the cement having 
vanished, and the work having every appearance of welding. 


A German paper mentions the fact that, under some 
conditions, sheet zinc, when in direct contact with brickwork, 
suffers to an appreciable extent from rapid corrosion. In buildin 
the Berlin city market halls a portion of the zine work whic 
rested upon brick walls was found to be deeply pitted at a number 
of places, particularly where the metal was close to the bricks. 
Chemical examination of these resulted in showing that they 
contained as high as 1°14 per cent. of soluble salts, of which the 
destructive effect increases by moisture. The proportion of such 
salts varies with different kinds of brick, while in some there may 
be nothing to induce ag such corrosion. As a preventive, eget | 
athe =— material may be placed between the zinc an 
brickwork, 


A new factor is entering the green market. 
The South American Journal says that it has been proved that the 
banana plant contains a greater quantity of pure fibre than any of 
the other numerous vegetable products used for the manufacture 
of paper. During the first twelve months of its vegetation the 
wey only produces a single bunch of fruit, after which it dies; 
ut from its roots four to ten young plants spring up. The 
adaptation of the plant to commercial purposes will, it is 
anticipated, revolutionise the paper saotertel eatin and largely 
affect the industry. The plant is easy of cultivation, and has 
long since been recognised by the wandering tribes in Central 
America as yielding many useful adjuncts to everyday domestic 
requirements. 


Pu. De Ciarmont gives the following remarkable 
account in Le Moniteur de la Teinture, of a white satin dress totally 
ruined by its trimming with English lace. The dress had been 
worn but once had then been packed into a trunk, which was 
—— ina damp place and exposed to emanations of bydro- 
sulphuric acid from gas. When taken out, it was found that the 
pattern of the lace, particularly of its tulle ground, had been 
printed in indelible black upon the white satin, The accident was 
not difficult to explain. English lace is habitually charged with 
—— of lead, which in this case had absorbed hydrogen and 
hydrosulphuric acid from the atmosphere, forming sulphide of 
lead, which had been imprinted and fixed upon the white satin, 
which naturally had also absorbed hydrogen and hydrosulphuric 
acid. The seller of the lace showed that charging English lace 
with white lead—sulphate of lead—was commercial usage, and 
thereby escaped paying the damage. An objectionable usage it is 
at any rate, as the absorption of lead through the skin from such 
lace may become dangerous to health. 


AsBEsT0s in its various forms is a very useful substance, 
and can be employed very handily in eee ways at the lecture 
table and in the laboratory, says Professor Markoe. Shredded or 

ed asbestos will serve as an excellent filtering material, u 
just the same as paper pulp. Asbestos twine is used in binding 
together parts of apparatus exposed to fire and strong acids. The 
professor often prevented a crack in the neck of a retort or flask from 
spreading by binding it with asbestos yarn or twine soaked in solu- 
tion of sodium silicate, and then treated with a solution of calcium 
chloride, a perfectly insoluble cement being thus formed. Asbestos 
wool mixed with solution of silicate of sodium makes a fire-proof 
cement of great strength, also serves to mend cracks in stoneware. 
It can be made i ble by subsequent treatment with calcium 
chloride, silicate of calcium being formed. Asbestos paper and 
card can be obtained of all degrees of thickness, and can be well 
employed as substitutes for wire gauze and the sand bath in small 
operations involving the heating of glass vessels. paper 
and silicate of sodium are very useful for mending cracks in glass 
apparatus, 


Prorsssor Sytvanus THompson claims that William 
Sturgeon was the inventor of the electro-magnet. He was born at 
Whittington, in Lancashire, in 1783. Apprenticed as a boy to the 
trade of a shoemaker, at the age of nineteen he joined the West- 
moreland Militia, and two years later enlisted into the Royal 
Artillery, thus gaining the chance of learning something of science, 
and having leisure in which to pursue his absorbing passion for 
chemical and physical experiments. He was forty-two years of age 
when he made his great, though at the time u ised, inven- 
tion. At the date of his researches in electro- etism he was 
resident at 8, Artillery-place, Woolwich, at which place he was the 
associate of Marsh, and was intimate with Barlow, Christie, and 
Gregory, who interested themselves in his work. In 1835 he pre- 
sented a paper to the Royal Society, containing descriptions, inter 
alia, of a magneto-electric machine with longitudinally wound 
armature, and with a commutator consisting of half discs of metal. 
He died at Prestwich, near Manchester, in 1850. . There is a tablet 
to his memory in the church at Kirkby Lonsdale, from which town 
the village of Whittington is distant about two miles, 








MISCELLANEA. 


At the Military Exhibition now being held at Cologne, 
Delta metal has received the highest award—a diploma of honour. 


A TELEGRAM from Dacca reports that the great iron 
bridge at Tongi, which cost the late Rajah Kali Narayan Rai 
—* an immense sum, has been clean washed away by the 


On Saturday, August 28rd, the remains of Captain 
John Ericsson were transferred, with i ing cer ies, from 
the Marble Cemetery, New York, to the U.S. cruiser Baltimore, to 
be taken to Sweden for final interment. 


Tue New York Street-cleaning Department now has a 
fire-engine to help it to keep the streetsclean. It has obtained from 
the Fire Department an Amoskeag engine, a two-wheel tender, and 
other sppeetee, to be used in flushing the streets with water, 
especially those or the east and west sides, 


Exxcrric drills are now being successfully used in 
connection with the work on board the itor Miant h in 
the Brooklyn Navy Yard. A — amount of drilling must there 

done around the turrets and in positions where the use of a 
power drill would entail considerable difficulty. Such drills were 
first used in this country in ship work. 


At the coming electrical exhibition at Minneapolis the 
principal feature of the Edison exhibit will be a tower about 70ft. 
in height and 8ft. in diameter in the middle. This tower, which is 
of at rege design, will bear no less than 7500 incandescent lamps. 
From its apex will hang festoons of lamps in various designs, 
making it the most brilliant thing of the kind in the world. 


A new fire-boat, recently added to the fire department 
of Milwaukee is 106ft. 9in. in length over all, with a mean draught 
of 9ft.; the total cost of the boat and machinery was 30,745 dols. 
The speed under 115 1b. pressure was 184 miles per hour; one 4in. 
stream of water was thrown—working two sets of pumps, steam 
pressure 115 lb.—a distance of 411ft.; four pumps, working under 
a pressure of 951b., threw twenty streams through Ijin. nozzles a 
distance of 146ft. The chief of the fire department considers that 
in case of fire along the water front, or 7! to 1000ft. back, this 
fire-boat is equal to five fire engines. 


An extensive leak of subsoil water having occurred 
into one of the 18in. main sewers of Sutton Coldfield, about 50ft. 
of the main has been taken up and relaid with Hassal’s patent 
_ by Mr. Marston, the borough surveyor. The peculiarity of 

lassal’s joint consists in the formation upon the spigot end of each 
pipe of two flanges of an asphaltic material which fit into a corre- 
F Aan formation in the socket of the next pipe. A small quan- 
tity of plastic cement is placed upon this composition, and when 
the pipes are pushed into position a cavity is left between the two 
flanges, into which liquid cement is poured from the top of the 
socket, the joint being, it is claimed, thus made perfectly secure 
and water-tight. It is stated that the joints have answered per- 
fectly at Sutton Coldfield. 


At the Croydon Gasworks, about twenty years since, a 
well was sunk some 246ft. deep, reaching the chalk at 108ft. below 
the surface; but, no supply of water being found, it was abandoned 
and filled in. Recently the company’s engineer, Mr. J. W. Helps, 
consulted Messrs. and Sutcliff, of London, who selected 
a site about 300 yards south of the former attempt, towards the 
direction of the outcrop of the chalk formation, and put down an 
artesian tube well 6in. diameter. Here the chalk was struck 74ft. 
below the surface, and the boring continued to 284ft., an ample 
supply being reached which rose to within 6ft. of the surface, 
enabling the company to dispense with town water and effect a 
considerable economy. The a dag delivered into a tank by a 
set of three-throw pumps, worked by a gas engine, and distributed 
over the works. 


Accorpine to the accounts, official and otherwise, 
telegraphed from San Francisco, the new cruiser San Francisco is 
now the fastest cruiser of the American navy. The president of the 
trial board reports that her mean speed for the four hours’ trial 
was 19°7 knots, with slight increase for current allowance, which 
has not yet been determined. The contractors have telegraphed 
chief engineer Melville that 19-75 will —_ be the average 
when proper allowance for current is made. Allowing only 19°7 
knots, as first reported, her speed is ,}, greater than that of 
the Philadelphia. According to the patent log, the San Francisco 
made an average of 20°45 knots, being ,43, in excess of the Balti- 
more, whose speed was calculated by this method. The navy has 

reason to feel proud of the success of this vessel. She is the 
first of the new cruisers since the Roach vessels, designed both 
machinery and hull, by the bureaus of the Navy Department. 


A PAPER was read in the Mechanical Section of the British 
Association at Leeds on Thursday last on the process of manufac- 
turing netting by slitting and ex ing sheet metal, which has 
lately been established at West Hartlepool. Samples of various 
kinds were exhibited. A very interesting discussion took place. 
It was pointed out by one of the speakers that sheet steel in the 
strand of a mesh was a less favourable material than circular wire 
for resisting corrosion, and that therefore the netting would not 
be likely to last so long if exposed to the action of the weather. 
Another speaker pointed out that the strands were not in 
straight lines when looked at either on the face or on the edge, and 
that a comparatively slight pressure applied sideways would 
always bulge the netting, as the strands would then straighten 
out very easily. This he considered a disadvantage if the netting 
were used either for fencing purposes or for covering horizontal 
surfaces, such as ceilings, where it was intended to be covered with 

laster. These objections were spoken to, but scarcely refuted, by 
Mr. Goulding, the reader of the paper. It was pointed out by Sir 
James Douglass that the netting, when bent into a cylinder, might 
form a very convenient framework on which cylinders or columns 
of Portland cement concrete could be built up. In that case there 
would be no strain on the netting itself, as the cylinders would not 
be made to support weight until the concrete was perfectly 
solidified. 


On Saturday the members of the Manchester Association 
of Engineers visited the Farnworth Bridge Colliery, Bolton, where, 
under the auspices of the Manchester and Salford Noxious Vapours 
Abatement’ Association, arrangements had been made by Mr. 
Herbert Fletcher to i + the smoke-preventing apparatus he 
has adopted at his colliery. About 150 members and friends 
availed themselves of the invitation, and they were met at the 
colliery by Mr. Herbert Fletcher, and afforded every facility for 
the thorough inspection of the smoke-preventing apparatus, and 
also for descending one of the pits. Mr. Herbert Fletcher, who 
has taken very prominent interest in the question of smoke abate- 
ment, and has made the matter a ial study for some time past, 
has adopted for his boilers, at the Tamworth Bridge Colliery, what 
are known as the ‘“‘Cars” smoke-preventing machines. These 
machines are of what may be termed the coking class, and 
certainly the results obtained both in the economical use of the 
finest phe and in their efficiency in the prevention of smoke 
were demonstrated in the most conclusive manner. Several of 
the members of the society were specially deputed to record the 
results obtained during the visit of the members, and they reported 











that Sin. of water, said to be equal to 800 gallons, were evaporated 
in one hour and ten minutes, giving a proportion of 7 Ib. of 
watér per hour, which was evaporated at an average re of 


73 lb. With regard to the smoke issuing from the chimney, this 
for the greater portion of the time was almost age bape never 
exceeding a light brown colour, and the results of testing of 
the apparatus were considered to be most satisfactory in every 
respect, 
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AND BOILER, HYDRAULIC 


MESSRS, THORNEYCROFT AND CO., CHISWICK, ENGINEERS. 


ENGINES 


THE HYDRAULIC LIFEBOAT, DUKE OF | is very large for the horse-power—170—indicated. As there 
NORTHUMBERLAND. | is a fan blast, it is to be presumed that much more power 
| can be obtained if necessary. The engines make about 400 
In our last impression we illustrated and described at | revolutions per minute at full speed. Our engraving has 
length the hydraulic lifeboat Duke of Northumberland. | been prepared from photographs taken while the engines and 
We now illustrate above her engine and boiler. The first is | boiler stood in the Chiswick works, on blocks of wood. 
compound, the crank shaft being nearly, but not quite, | 
vertical, as will be seen by referring to page 193. The 
cylinders are 8tin. and 144in. diameter, the stroke being 12in. | 
The boiler is of the tubulous pattern, patented by Mr.| H.M.S. Excenzent.—The old Excellent, which has been 
Thorneycroft for use in torpedo boats. Our engraving shows | for many years the gunnery ship at Portsmouth, has been 
the front and back ends, with the smoke casing removed. The | practically disestablished, after having parted company with 
triangular white portion is the fire tile stop at the back end | her tender, the Calcutta, a few weeks ago. Until the new 
of the furnace. The heating surface is 606 square feet, which | gunnery establishment upon Whale Island is completed, she 











LIFEBOAT. 


will be retained alongside as a storeship, but henceforth 
the drill and instruction, as well as the messing and berthing, 
are transferred to the island. In consequence of the absence 
of a suitable range, there will be no firing from the large 
guns in the shore battery, the training being confined to 
| movements. For practice the men undergoing a course of 
| instruction will be sent afloat in the tenders and gunboats, 
| whereby the firing will take place under practical conditions 
as regards judging distance and unstable platform and a 
moving target. At one time it was proposed to substitute the 
| Lord Clyde for the Excellent as ery ship, but as the 
| estimated cost, £22,000, for conversion of hull was more than 
| met with the approval of the Admiralty, the project was 
abandoned and the works on Whale Island undertaken. 
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MESSRS, TANNETT, WALKER, AND CO., LEEDS, ENGINEERS, 


COAL TIP, CARDIFF 
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THE COAL SHIPMENTS FROM CARDIFF AND 
HYDRAULIC COAL TIPS. 


Onz of the most important requirements of the steam coal 
trade, as well as of other departments of the coal shipping 
business, is to have at command appliances whereby the 
coal can be expeditiously put on board ship. Unless such 
appliances are provided, the capital expenditure that would 
be required to meet the constantly increasing demands of 
the coal export trade, in the form of docks, wharves, tips, &c., 
would be much more considerable than would be consistent 
with economical working. At the port of Cardiff the coal 
trade has advanced within recent years with giant strides, 
until, from less than a million tons, it has advanced within 
twenty-five years to upwards of 10,200,000 tons annually. 
Manifestly this enormous increase of the quantity dealt with 

8s called for the provision of greatly increased shipping 
appliances. The docks of Cardiff, as everybody knows, have 
been greatly extended, specially with a view to the develop- 
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ment of the coal trade. The water area has been largely 
increased, new basins have been provided, a greater depth of | 
water has been secured, and new mechanism has been | 
applied to the business of loading and discharging coal- | 
carrying vessels. 

Among theappliances last-named, one of the most important 
is that which is used as a tip, whereby the coal is discharged 
into the vessels. In this direction, the progress made within 
recent years has been very remarkable. In many cases the 
arrangements still employed for loading coal-carrying ships 
are crude and imperfect; but not so in Cardiff, where 
hydraulic coal-tips of the latest design and most economical 
construction are now the order of the day. When it is 
recollected that last year 34,000 tons of coal were loaded at 
Cardiff every working day, or an average of about 1420 tons 
for each hour of the twenty-four, it is obvious that expedi- 
tious handling of large quantities is a paramount want of the 
trade. This requirement has been provided in the fullest 
degree by the fixed hydraulic coal-tip recently erected by | 











Messrs. Tannett, Walker, and Co., of Leeds, at the Barry Dock. 
This tip has taken from the rail level, and put into the hold 
of a ship, as much as 300 tons of coal in half an hour; being 
at the rate of 14,400 tons per day of twenty-four hours. At 
this rate less than three such tips would be sufficient for all 
the coal export trade of Cardiff, enormous as it is. But it 
would of course be too much to expect that any such rate 
was capable of being maintained for a long period. Indeed, 
the nearest approach to it realised in an hour’s working was 
497 tons 17 cwt., and this latter is the largest quantity ever 
shipped in so short a time from one tip. When it is recol- 
lected that such a quantity involves the handling of about 
fifty 10-ton wagons or trucks, it will be understood that it 
must have been a tour de force of which Messrs. Tannett, 
Walker, and Co. are fully proud. 

The coal tip that has succeeded in making this admirable 
record is provided with a tip-up table, worked by hydraulic 
power, and capable of tipping loads up to nineteen tons. Tle 
table is furnished with four lifting rams, so arranged that by 
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different combinations of rams different loads are lifted with 
the co nding use of water. The cradle has a maximum 
lift —— and the tip on used either for balancing bi 
for ering purposes. en working as a balance tip 
practically no water is used. Coal shoots, an anti-breakage 
crane, and other appliances designed for lifting, slewing, 
derricking, &c., are attached to the apparatus, which is fixed 
in a strong wrought iron framing, firmly braced together, 
and supporting the wrought iron guides for the cradle. The 
whole of the valves can be worked by one man, so that there 
is great economy of labour. With sucha tip, the actual cost 
of loading a collier must be reduced to almost infinitesimal 
proportions. The illustration of the tip on page 211 is 
taken from a ny ag There are now eleven cranes 
erected at the Barry Docks. 








INLAND NAVIGATION IN THE UNITED KING- 
DOM: TRAFFIC, CAPACITY, FINANCE, AND 
IMPROVEMENT.! 

(Continued from page 150.) 

THE same remarks in the latter part of this paper which ap- 
peared in our last impression, concerning the canals within the 
control of the railway companies, will, toa great extent, apply tothe 
general tion of independent canals, the success of which 
would de very largely upon the release of the railway-controlled 
navigations. But the experienced witnesses before the Com- 
mittees of 1872 and 1883 certainly anon themselves generally 
in favour of amalgamation, and Sir Thomas Farrer suggested that 
a general Act for its facilitation might be passed. The Committee 
of 1872 delivered th ves itiously as to tion. If 
adopted, they said in their conclusions, through routes will fall 
into one set of hands, and this may lead to combination between 
railway and canal companies ; but it would be to the interest of 
the united undertaking to develope the capabilities of every part of 
the system. Further, they said, the ‘‘ utmost facilities should be 
given for the amalgamation of adjoining canals with each other, 
or with adjoining navigations.” A ‘united undertaking” of 
this kind is now impossible without ‘“‘express statutory authority,” 
but combination between the railway and canal companies there 
might be, and a word may here be said as to the “‘conferences” to 
which some independent navigations attach themselves. If canals 
are intended to be an effective means of competition with railways, 
it must be pernicious—to their customers at least—for their 
proprietors to regulate the canal rates by agreement with their 

petitors. With respect to one of the best naviga- 
tions, it has been stated that the rates between points at which 
there is railway competition are arranged at 1d. in the shilling less 
than the railway rate, and it was given in evidence before the 

Committee of 1883, that when the Leeds and Liverpool Canal 

joined the Normanton Conference in 1876, the merchandise rates 

were aoe ied. ton, because the differential rate between 
the railways was more than the Conference thought 

desirable. A fall in the general merchandise traffic from 370,744 

tons in 1875 to 365,481 tons in 1876 was stated to be the result 

of this alteration. Other instances are forthcoming, but these 
are quite sufficient to illustrate the viciousness of the principle, 
which must tend to destroy genuine oneeiey ae gee | 
canals from fulfilling their chief function. . Notwithstanding these 
considerations, there is much to be said in favour of amalgamation 
if some scheme applicable to the whole system of inland navigation, 
including railway-owned canals, could be devised, and, as has been 
pointed out, the cost of t at least would be diminished. 

Another method is the acquisition of canals by muni- 
cipal and other similar authorities, or by public trusts specially 
constituted and invested with borrowing et other powers, This 
method differs considerably from those which have already been 
discussed, inasmuch as canal controllers of this description would 
not enter upon the carrying business, but would be simply toll 
takers and conservators. 

A doubt, however, exists in some minds as to whether a trust of 
this kind, free from the usual consequences attending any want of 
success in ordinary ial undertaki would have sufficient 
inducement to maintain their navigation in the best le man- 
ner for the public benefit. Everything would de » of course, 
upon the manner in which such a trust were constituted ; but a 
strong inducement to efficiency might be found in requiring the 
establishment of a sinking fund for the ual repayment of the 
borrowed capital, and the power to apply lus receipts towards 
the relief of the rates—as in the case of the Weaver Navigation— 
or in some other = to the public benefit. For purely local 
purposes nothing could be much better than a properly elaborated 
scheme of this sort, and perhaps the clearest that has yet 
been made is that contained in ‘‘A Bill to enable Local Authorities 
to Acquire, Regulate, and Construct Canals,” brought into the 
House of Commons this year ~ bey Hon. Philip Stanhope, Dr. 
W. A. Hunter, and other Members of Parliament interested in 
the question. By this Bill it is proposed that any local authorities 
—who are defined as including munici corporations, county 
councils, bodies i rated or appointed under the General Pier 
and Harbour Act, 1861, and trustees or managers, under Act of 
Parliament, of harbours or waterwa desire i 
construct canals, may apply to the Board of Trade for a 
provisional order authorising them to do so. The powers-which 
should be so upon the local authorities are defined in 
the Bill, which also contains a provision for the compulsory 
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trustees 
sorily a railway-owned canal. The disadvantage of such pul 

trusts in dealing with the whole system of canals would appear to 
lie in their necessary isation. This might involve a dual, triple, 
through route, it is 


872, while 
doubtful as to the ability of canals to compete effectively with 
canals, gave it as their opinion that, in certain cases where navig- 
able rivers are in the hands of public trusts, so long as the naviga- 
tion can be maintained, “ there is always likely to be competition.” 


It is worth while before quitting this of the subject to 
examine the ition of the navigations at present adminis- 


tered by public trusts. There are, according to the returns 
made to the Board of Trade, fourteen navigations which are 
unquestionably so administered. Of these, three have made no 
returns respecting their capital, two have not raised any capital, 
and the remaining nine possess a loan capital, upon which interest 
varying from 3} to 5 per cent. per annum is paid. Four of these 
navigations have repaid some portion of their borrowed capital— 
in the case of the Driffield navigation £20,200 out of £21,318 has 
been paid off—three have not repaid anything as yet—the terms 
of repayment are not specified in the returns—one has capital 
mo | by perpetual debentures, and the age when repayment is 
to commence by the other is not yet reached. Besides these, there 


1 Paper read at the Fourth International Congress on Inland Navi- 
— Manchester, 1890, by Mr. Edwin Clements, Secretary to the 
ailway and Canal Traders’ Association. 








are six canals administered by variously described bodies, which 
cannot be positively identified as public trusts. Two of these 
furnish no returns as to capital, and two of them, in Scotland, 
appear to have no capital but grants received from Government in 
times past, 

Other for the development of canals have been sug- 
a some of which have been partially effected by the recent 
egislation, but the only suggestion that need be mentioned was an 
alternative proposed by Sir Thomas Farrer—to put all the canals 
into the hands of railway companies, and let them develope them 
as they best can. This might meet the requirements of the rail- 
way companies, but would be hardly likely to satisfy anyone else. 

e only method now remaining to be discussed is that which has, 
perhaps, been correctly styled the last resort—that is, State acqui- 
sition. The Government — me canals in Ireland is not, i 
is true, very encouraging. the four navigations managed by 
the Commissioners of Public Works, one penal handed over to 
a canal company, and two are worked at a loss. Regard must be 
had, however, to the it difference in the circumstances affecting 
traffic in Ireland and land. Once again it is necessary to refer 
to the Report of the Committee of 1872, and on this subject their 
views are most definitely expressed. ‘Any agrag ll the 
report says, “‘except purchase by the State is likely to lead in 
the end to combination and monopoly, but combination and 
monopoly may possibly be attended with greater advantages 
than the present distracted system.” This is equivalent to 
saying that nothing could be worse than the present system; 
even “combination and monopoly” would be better, and State 
poriace would be best. The same Committee regarded purchase 

y the State and the encouragement of traders to maintain an 
independent petition by canal with the railway companies as 
‘*a possible solution of the difficulty,” but they were mindful of 
the troubles which would attend the purchase, chief among these 
being the determined opposition which it was considered the 
railway companies would offer and the danger of making a 
bargain. The alternative of State a was approved by the 
majority of the witnesses before the Committees, although some 

ualified their approval, while Sir James Allport, having stated 

t nothing short of State purchase would meet all the questions 
put to him, said he thought the State had ‘‘ had enongh of the 

phs!” More than one President of the Board of Trade 
has expressed his willingness to consider any properly formulated 
— for Government Pore but cg ae ve gy 
reparing uny ite pro ve hitherto m 
cel not so much by the difficulties obviously attendant upon 
so great an undertaking, as by the absence of any complete or 
reliable information respecting the dition and capabilities of 
our navigations. The later obstacle being now to a large extent 
removed, the project, so far at least as regards the main through 
routes, may be seriously considered, It is desirable to deal first 
with the objections and the difficulties involved in State purchase, 
which appear to be (1) the —_ objection to the Government 
em ing in any commercial enterprise ; (2) the objection to the 
creation of a new and possibly a temporarily unprofitable depart- 
ment ; (3) the injustice to the railways in creating a Government 
competition with them; (4) the difficulty in providing the large 
amount of money necessary for the purchase and i t of 
the canals; (5) the difficulty of determining equitable terms of 
purchase. objections may be answered as follows :—(1) This 
objection is to some extent sentimental. It could not be properly 
urged that State acquisition of canals would be a strictly commer- 
cial undertaking if the Government were to confine their functions 
to toll-taking. They would be simply providing roads along which 
all parties might carry their merchandise upon — of toll. 
Strong objections were raised to the purchase of the telegraphs, 
but it would require t hardihood to deny the benefits that 
have accrued to the public from the management of that de; 
ment by the State, It is hardly necessary to instance the Post- 
office. (2) There can be no insuperable difficulty in the organisa- 
tion of a new department. Here again comparison with the postal 
and telegraph services is permissible, and compared with these the 
work would be simple. 6) As toll-takers merely, the State would 
not compete with railwa The carriers and the traders with 
their own boats on the navigations would be the competitors, as 
they are now. This competition, on improved waterways owned 
by the Government, would not be more severe than on improved 
waterways owned by trading companies or public trusts. (4) The 
fiscal difficulty is real; as is g) that of yoy bye of purchase, 
The latter item must be dealt with first, but the suggestions 
offered here are necessarily of a broad character, owing to the 
absence of information respecting the capital of the railway-owned 
canals, and definite estimates of the cost of the necessary improve- 
ments. The total amount of capital sunk in the independent 
navigations forming the main oe routes, as described by Mr. 
E. J. Lloyd to the Committee of 1883, is £15,418,456, and the 
eapital of the railway-owned portions of these routes may for the 
P' of this cal ion be taken at £3,542,531, making a total 
of £18,960,987. The routes in question are London to Liverpool 
Hull, and the Severn ports, Liverpool to the Severn ports and 
Hull, South Staffordshire mineral district to London, Liverpool, 
ull, and the Severn ports, and where there are alternative routes 
the shortest route in each case has been taken. 

Nothing is included in the above amount for the Humber, the 
Mersey, Ouse—Yorks—and the Soar, which are tidal naviga- 
tions, concerning which no returns are made. The 19 millions of 

ital include debentures and loans outstanding to the amount of 
£4,202, 928, repaid loans amounting to £528,539, and sums ex- 
pended on capital account out of revenue and from other sources to 
the extent of £305,937. The total le of the navigations, 
excluding the rivers before mentioned, is 1423 miles, and the ton- 
nage conveyed upon them in 1888 was 21,967,530 tons. Money 
borrowed for the purchase of canals by the Government could not 
be obtained at less than 3 per cent. Taking only the net capital 
taised by the canal companies—that is, ror repaid loans, 
and sums expended out of revenue, there are £18,126,511, or, in 
round figures, 18 millions to deal with. in for the moment 
that the canals were purchased for this t. 
required to pay interest at the rate of 3 per cent. 
this the cost of maintenance and management—£531,591—as shown 
in the returns, and the ae necessary to pay interest, and the 
former expenses must £585,969, which is equivalent to a 
— over —= for yn f — of traffic moved. — 
entirely apart ie expense of haulage or conveyance. 
present receipts from tolls alone amount to £650,116, equivalent 
to 7d. ag phen moved, a difference of 4d. per ton or 
£54,918 16s. 6d. per annum. It is plain then that, even if pur- 
chased at their actual capital value, and presuming that the pre- 
sent tolls, tonnage, and cost of maintenance and management 
would be maintained, the copay would not be unprofitable, 
if the rate of interest payable upon the purchase money did not 
exceed 3 per cent. The above calculation shows a surplus which 
= however, be set against some doubtful items in the returns. 

ut it could hardly be said that such terms would be equitable, 
not indeed to the sellers, but to the buyers. A considerable 
amount of the present capital is invested in property which is not 
actually essential to the maintenance of the canals. Moreover, 
even if it were to pay in full the holders of loan capital, it 
could not be expected that the stock and share capital should be 
bought at more than their market value, which in most cases would 
certainly not be par. A portion of the present capital must also 
be attributed to the ing busi which is ted by many 
of the navigations forming the through routes; of the £15,900 
revenue of the Trent Navigation Company, for inst , onl 
£1492 is derived from tolls. But what is still more important—it 
is imperative—is that these canals should be improved so as to 
admit of easy steam navigation, and any scheme of purchase must 
be regarded from this standpoint. While the economy of steam 
haulage is beyond question, it is equally certain that to provide for 
it the canals must improved. To what capacity, then, and at 























what cost should the improvements be effected. As to capacity, it 
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would seem desirable that boats carrying 150 tons 

able to traverse the routes, and to pepo ee the pate dry perdi 
about 150ft. in length, 18ft. in breadth, and with a depth of 6ft, - 
7ft. of water on the sills should be constructed, a corres ae 
depth throughout the navigations at low summer level bein, ae 
provided, and the canals should be from 50ft. to 60ft. wide i th 
surface to enable steamers to traverse them at a fair rate of speed, 
The cost of effecting improvements on these lines has beon 
variously estimated. As regards the routes between Live i 
and London, Sir Arthur Cotton puts it at £15,000 per eile 
including purchase, while Mr, Abernethy mentions £12,000 ®, 
mile as the cost of improv ts onl y to make x 
navigations equal in capacity to the Aire and Calder, . 

It has also been estimated that from £5000 to £6000 per mil 
would render the main routes thoroughly effective for etea : 
navigation, and that an outlay of £ per mile would = 
necessary to render the route from London to Hull of the sam, 
capacity as the Grand Junction Canal, which, however . 
narrower than the Aire and Calder. The mean estimate of the 
cost of the 4 ee appears to be, therefore, £9000 per — 
and on this is we may now endeavour to ascertain what 
sum would be required to purchase and modernise the main 
through routes. In the first place, in addition to the rivers 
before mentioned, the Thames and the Severn might be excluded 
from the calculation. Both are tidal rivers, generally of good 
capacity, and the tolls—on tho former, at least—are vor 
moderate, The Trent, from Gainsborough to the Humber, is ak 

luded, reducing t! leage to 1242 miles. But for the pur- 
pose of calculating the cost of improvement, this may be further 
reduced to 1149 miles by deleting the mileage of the Aire and 
Calder, which is generally selected as a model navigation, and at 
£9000 mile, the sum of £10,341,000 is arrived at. This is 
truly a large sum, but it is less than the receipts of the London and 
North-Western Railway alone for one year. To pay the holders of 
the loan capital in full about 4} millions would be required, which 
putting out of account the repaid loans and some doubtful 
amounts, would leave capital to the amount of nearly 14 millions 
to be dealt with, of which 10 millions paid dividends in 1888 at the 
average rate of 3 per cent. Arbitrarily putting the market value 
of this 14 millions at 75 per cent. of the nominal value—or esti. 
mating it at twenty years’ purchase at 34 per cent., which would 
work out at a less amount—we have 104 millions, making a round 
total sum required for purchase and improvement of 25 millions, 
Three per cent. upon this sum amounts to £750,000, and the cost 
of maintenance and management, taking the figures in the return 
would amount to £531,590, a total of £1,281,591. It would not be 
necessary that the whole of this sum should be forthcotning in cash 
as the great majority of the present proprietors would no doubt be 
willing to accept Government ah stock in lieu of money. 

In considering the present and future cost of maintenance, it 
—— fair to balance any inability or unwillingness on the part 
of the present owners to make expenditure which may be neces- 
sary against the lessened cost on new works, As regards the 
expenses of management, a saving under one control might not 
unreasonably be expected. 

oo | gmap the sum mentioned, 51,263,640 tons of traffic, yield- 
ing 6d. for every ton, must be conveyed, or more than twice the 
tonnage carried in 1888—which yielded ied. r ton in tolls alone 
—and very considerably less than a third of the mineral traffic 
alone of the railways in England and Wales. This is equivalent to 
a lead of forty-eight miles, at a toll of 4d. per ton per mile for 
every ton moved. 

The foregoing calculations, made in haste, and in many respects 
hypothetical and based upon incomplete data, are obviously open 
to criticism, but perhaps their discussion may engender the pro- 
duction of some prectical proposal founded upon more precise 
investigations. No ae coul, however, be submitted 
to Parliament—who exp the opinion a few years since that 
the question of State purchase of canals was not ripe for legislation 
—without a preliminary inquiry, and perhaps the impending 
inquiry ing the revision of tolls, &c., under the Railway and 
Canal Traffic Act, 1888, although limited in scope, may pave the 
+ for the investigation of the subject. 

pon the whole it would seem that while private and local enter- 
prise will be ay facilitated by the passing of the Railway and 
Canal Traffic Act, 1888, no early and complete improvement of the 
whole system is likely to be effected by any means other than State 
urchase. As a tentative measure at the least, however, Mr. 
nhope’s Bill is to be tly commended, and its consideration 
in Parliament may, per , pave the way to the more particular 
as we of a question which has been truly described by 
General Rundall as ‘‘ Imperial” and not ‘‘ municipal, 

















A CHINESE TELEPHONE.—A despatch from San Francisco states 
that the Bell pr, ome Company is likely to have a persistent 
rival in a party of Chinese in that city whose ingenuity has enabled 
them to perfect an instrument which works remarkably well, and, 
it is asserted, is not an infringement on the Bell patents. The 
new instrument was brought to light through an investigation of 
the telephone company, which became suspicious of the increasing 
number of orders for the removal of the instruments from Chinese 
shops. For many months Wong Ching Wah, otherwise known as 
W. C. Young, a highly educated and intelligent Chinese, has been 
engaged in electrical experiments, with a view to perfecting his 
smattering knowledge of the science obtained in an Eastern col- 
lege. About a year ago he conceived the idea of attempting the 
construction of a telephone. From the electrical supply house on 
Mission-street he purchased the necessary parts of instruments, 
and a wood ver on Kearney-street, under his Chinese cus- 
tomer’s instructions, knocked together a box for the reception of 
the completed telephone. Wah screwed the parts together, and 
the result was so eeneiees es he straightway constructed a 
second similar instrument. is he set up in a neighbouring meat 
shop, the first instrument having already been placed in position 
in the Mission. It worked like a charm, and within a week the 
proud electrician had received from his friends and uaintances 
a dozen of orders for similar telephones. He filled orders as 

pidly as possible, and as fast as new instruments were completed 
anid put in position those of the Bell Company were removed. 

TRIAL oF aA CreEusor ARMOUR PLATE.—The United States 
j , the Army and Navy Register, contains an account of the 
trial of a Creusot plate by the Danish Government. The plate 
represented one of a lot for the Tordenskjold and the Hekla, and 
was fired at on the 11th of last July at Creusot—where the plates 
were made—in the presence of Mr. Neilson, the Danish chief naval 
cednstructor, and Captain Schranenflugel, the Danish chief of naval 
artillery. it is intended for the conning tower, 


! Plate—Curved on an interior radius of 2ft. 5in. 
j ED 26 np 00 0s. 06 06 7-2in. 
' Interior development . . 4°8in. 
: ne. Sr Ss os oe ; 4°33in. 
RIES ios ic fat: wk Lda tao Cont bd) ade 96 See 
Gi... 5. oe. 0s. 0+ 0s tm ce oe SS CRMbpen long 
Projectile —Ogival chilled cast Finspong iron weighing 90 Ib. 
Powder cl os 16°28 Ib. 


. vl quillat th. 


.. 1287ft. per second 
a 


Number of ts—three, at the 
angle of 14°75in. on each side. 
Velocity atshock § .. .. .. « 
. Penetration—Ist shot .. .. .. 1 
i 2nd shot 


8rd shot |. Ogive of shell rested in hole 
Swelling at back—Ist shot .. .. .. «1 ee ee te lin. 
ee a ae ne OL lin. 
| 8rd shot suite es 1-6in, 
Each projectile broke in exactly the same manner, the ogive 
remaining in the hole until jarred out by the succeeding shot. At 
the third shot a hair crack appeared running from the first to the 
second point of impact. The result is excellent, as the onary was, 
it is claimed, over 20 per cent. greater than that which wou — 
been required to perforate an iron plate of the same thickness wit 
the same kind of projectile, 
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PASSENGER LOCOMOTIVE, WATERFORD AND | as in 1887 the average charge for interior telegrams was 


LIMERICK RAILWAY. 


In our impression for February 14th, 1890, we published, 
as & —— an external elevation of a locomotive con- 
structed by Messrs. Dubbs and Co., Glasgow, from the designs 
of Mr. Robinson, locomotive superintendent, Waterford and 
Limerick Railway. We now give above and on page 214 
sectional drawings of the engine, which is, we understand, 
giving complete satisfaction. The complete dimensions will 
be found tabulated on page 137 of our last volume. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Belgium: Industries.—The United States Consul at Brussels 
reports :—Population considered, no country in Europe 
possesses more industrial establishments than Belgium, and 
none such a considerable number of working people. The 
last official census gave 26,521 industrial establishments, 
employing 428,755 hands, besides 5975 independent workers. 
Since this official count the number has inereased to about 
500,000. The annual production of the principal industries 
is valued at £86,800,000, exceeding by £30,000,000 the pro- 
duction of the soil, and by £21,200,000 the combind products 
of agriculture and cattle. The agricultural and industrial 
population numbers 1,199,319. In the former pursuits the 
annual average per person amounts to £52 13s. 7}d.; in the 
latter to £202 18s. 5d., due to a few industries whose annual 
production exceeds £4,000,000 each, such as: Coal mines, 
£6,240,000 ; exploitation of coal mines, fabrication of coke 
and agglomerates, £7,386,475 ; foundry industry, £5,480,000; 
metallurgy, £8,640,362. In the province of Hainault the 
annual output of coke amounts to £520,000, of foundries to 
£2,760,000, of locomotive building and railway material to 
£1,080,000. In the province of Liege the figures are: Coal 
mines, £1,520,000; foundries, £2,240,000; machines and 
mechanical appliances, £560,000; manufactnre of arms, 
£840,000; metallurgy, £1,640,000; zinc, £1,280,000. Taking 
the population of Belgium at 6,000,000, the annual production 
averages about £14 10s. 44d. per head. The statistics of 
England give £5 15s. 62d. and those of Germany £3 12s. 7,%)d. 
per head. 

Belgium: Telegraphs and telephones.—The United States 
Consul at Brussels reports :—The telegraph in Belgium is 
entirely a Government monopoly. The personnel of the 
service consists of 6796 persons. Up to the end of 1887, the 
latest date for which statistics are obtainable, the first cost 
of establishing telegraphs amounted to £214,000. The receipts 
for the year were £112,090, and the expenditure £149,397, 
giving a deficiency on the working of £37,307 for direct 
expenses. The tariff for ordinary telegrams exchanged 
within the kingdom is: 15 words, 4°8d.; indivisible serves of 
5 words, above 15 up to 50, ‘96d. additional. Senders of 
telegrams may obtain priority of transmission by payin 
double rates, which are also charged for messages wanenaitel 

tween 9 p.m. and 7a.m. By paying an amount equal to 
one-fourth the ordinary tariff the sender obtains a guarantee 
of verification, in which case the message is repeated inte- 
grally from bureau to bureau. The present tariff is advan- 
tageous to the public but not profitable to the Government, 





4-848d., while their actual cost was 7°584d. Considering the 
telegraph as a whole, it expended in 1887 £58,049 more than 
it earned; but about two-fifths of the work and expenses 
were devoted to gratuitous correspondence essential to the 
transport service of the Government, which besides contributed 
to the expenses of the telegraph out of its own budget £27,731. 
Notwithstanding this, there was an expenditure of £25,671 
over receipts in connection with the Government railways ; 
but the telegraph was not a loser, as the means of exploitation 


| furnished by the railways amounted to £26,308, which would 
| have amounted to much more but for the aid of the railway. 


And in like manner the service telegrams would cost the 
railways much more had they to create and maintain a 
special telegraph service entirely for their vast correspondence. 
The total length of telephone lines is 17923 miles, representing 
35854 miles of conductor wires, serving at the same time for 
both telegraph and telephone service. There are forty-five 
lines, according to Van Rysselberghe’s system, and fourteen 
local lines in the vicinity of Brussels. The international 
telephone service between Brussels and Paris extends over 
186 miles, one-fourth of which are on Belgian territory, the 
line consisting of a double wire of high conducting power 
118in. in diameter, and adjusted to the telegraph poles along 
the railways. The communications are exchanged between 
chambers of commerce or stock exchanges in which there are 
telephonic offices open to the public. The verbal corre- 
spondence is carried on with remarkable clearness and ease, 
while at the same time the second circuit can be utilised for 
the transmission of tele; The monthly rates are, per 
sittings of forty minutes, £4, and £2 for each additional ten 
minutes. The new enterprise is a complete success. The 
Brussels-Paris telephone was the pioneer international tele- 
phone on the European Continent. It had hardly commenced 
working when the necessity for a second circuit was recognised. 


Norway: Trade in 1888.—The position gained by Great 
Britain in 1887, that of occupying the first place both in the 
import and export trade of Norway, was more than main- 
tained in 1888, when British imports rose to 27-9 per cent. of 
the whole, as against 26°5 per cent. in the previous year. The 
value of the imports increased by £592,000, or 30-1 per cent. 
The value of the metallic goods imported was £675,000, 
of which £361,000 was raw or half-worked-up metal, and 
£314,000 manufactured metals. In the former amount was 
included £257,000 for bar, pig, and plate iron, steel, the 
quantity of which was 46,689 tons, considerably more than 
in the previous year. Pig iron amounted to 15,612 tons, 
5616 tons, or 15°6 per cent. above the average for the decade 
1876-1886. Bar iron has been steadily on the increase, and 
amounted to 21,822 tons, 6169 tons, or 39°4 per cent. above 
the average for a similar decade. The import of iron plates, 
7965 tons, was also much larger than usual. Coal amounted 
to 896,700 tons—118,307 tons, or 15:25 per cent. above the 
previous year, and 70,000 tons more than in 1885, the year of 
greatest import. Of illuminating oils—paraffin and petroleum 
—12,951 tons, worth £7 9s. 104d. per ton, were imported. 
The import duty was almost similar to the value. The con- 
sumption has been steadily on the increase; but prices have 
fallen so rapidly that 5160 tons consumed in 1876 cost more 
than 12,042 tons consumed in 1888. The acquisition of steam 
shipping from abroad, which fell off considerably from 1882 
to 1886, increased largely in 1887 and 1888, amounting in the 





WATERFORD AND LIMERICK RAILWAY. 





Yobu Stoam. Fry. 
latter year to 191,000 tons, 90,000 tons, or €9°1 rer cent. over 
1887. 


Norway: Trade of Christiania in 1888.—A considerable 
improvement took place in the general trade during the year, 
and the anticipations of a continuance of that upward move- 
ment were fully realised in 1889, especially in freights. 
British shipping entering the port decreased by 6964 tons, or 
4-3 per cent., and in proportion of the whole from 19-7 to 
18:1 per cent. The long-wished-for improvement in the 
steamship trade at length arrived, and owners got very 
paying freights. One reason seems to be the very restricted 
amount of steam tonnage built during the preceding four 
years. This rise in freights showed that there was a proper 
ratio between the supply of and demand for tonnage. Im- 
ports of coal increased by 118,307 tons, or 15-25 per cent. 
over 1887, and in value from 10s. to 10s. 5¢d. per ton; 
petroleum by 2481 tons, or 23-7 per cent, and in value from 
£6 13s. 82d. to £7 9s. 10¢d. per ton; ironware, rolled and 
wrought, by 4136 tons or 46°65 per cent., and in value by 
£51,000, or 24-75 per cent.; machinery by £11,000, or 9°9 per 
cent.; sailing ships by 32,695 tons or 57°5 per cent. Of the 
total quantity, 50,000 tons, or 56 per cent., were bought in 
England. Steamships increased by 3792 tons, or 31°45 per 
cent., and in value from £8 10s. 9d. to £12 5s. 5d. per ton. 
The factories of horseshoe nails carried on a good and steady 
business. Prices remained almost unchanged after the con- 
siderable fall at the end of 1887. The price of Swedish iron 
remained unchanged, and was not affected by the general 
rise in iron and steel in the chief foreign markets; but the 
prices of coal and coke rose considerably. The rate of wages 
remained the same; but, with the increased skill the work- 
men acquire year by year, their earnings have, as a rule, 
increased, and must considered as satisfactory. No 
new factories were started; some diminished their pro- 
ductions, and two have stopped making nails. The value 
of the horseshoe nails exported was about £140,900. The 
apatite mines at Bamble were worked regularly and well, 
but the price of apatite was very low. The cobalt mines at 
Modum were carried on as usual, about 160 men being 
employed. The considerable rise in the price of copper had 
a good influence on Norwegian mines. At Vigsnaes the pro- 
duction was so great that the rate can only be maintained by 
new discoveries of ore; but there is sufficient for several 
years’ working, and there is every reason to expect that 
more will be found. The Réros works were carried on with 
great activity, owing to the reforms in working both mines 
and smelting-houses. These, the principal mines in the 
country, are second to none abroad. The working of gold 
was not successful, the production being too expensive. The 
working of nickel mines was small, and may not be con- 
tinued. The Konigsberg silver mines were not worked under 
favourable circumstances. The price of silver was low— 
8s. 52d. per ounce, and the supply of ore fell short of former 
years. The amount of pure silver produced was about six 
tons. Machinery was purchased for the Sande zinc mines, 
and an increased production is expected. The building of 
new vessels increased very much towards September, and 
nearly all shipbuilding yards were fully occupied. The 
greater part of the tonnage constructed consisted of large 
cargo ships, fitted for Transatlantic traffic. The value of 
steamships rose everywhere, shares in the larger companies 
rising from 15 to 30 per cent. 
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TO OORRESPONDENTS. 


Registered Telegraphic a pe. ENGINEER NEWSPAPER, 
*,* All letters intended for insertion in Tax Enouveer, or containing - 
tions, should be ancoumpanied by the name and addres of the tortor’ not 
ily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 
*," We cannot undertake to return drawings or manuscripts ; we must there- 


fore request copies. 
confusion, we find it necessary to inform 
intended 





correspondents to keep 
*,” In order to avoid trouble and 
that letters of inquiry addressed to the public, and 

for insertion in this column, must, in all cases, be accompanied by a large 

envelope legibly directed by the writer to himself, and bea @ ld. postage 

stamp, in order that answers received by us may be forwarded to their desti- 

nation. No notice can be taken of communications which do not comply 
with these instructions. 

J. L. (Rotherham).— The idea that a hard steel will best resist the errosive 
action of gunpowder is a mistake. What is needed is a soft, tough mate- 
rial like copper. It is by no means impossible that we shall have bronze- 
lined guns at no late date. 

PortaBLe.—There isa demand for a simple guide book on the management 
and repair of portable engines. The only good one we know of is by 
Mr. Grimaldi, and is issued by Messrs. Richard Garrett and Sons, Leiston, 
to their customers. 





HOLOPHOTE BICYCLE LAMPS. 
(To the Editor of The Engineer.) 
Sir,--I shall be obliged to any reader who will give me the address of 


makers. BIKE. 
September 10th. 





PIT LAMPS. 
(To the Editor of The Engineer.) 
Sir,—Can any reader give us the name and address of the firm who 
make Bickett’s miners’ pit lamps? A. F. anv Co. 
September 1)th. 





FURNACES WITHOUT CHIMNEYS. 
(To the Editor of The Engineer.) 

Sin,—Will some of your readers kindly inform me where I can obtain 
—— ~~ — a smoke-cons tus that would render the 
use of a long chimney unnecessary wish to get rid of one in m 
neighbourhood that is an eyesore, but unless I a show the sienaiien- 
turer to whom it belongs that it would be of material advantage to him 
to substitute the former for the chimney, I can hardly expect him to 
entertain any suggestion. CTURESQUE. 

September 8th. 
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Tae ENGINEER can be had, by order, from any newsagent mn town country 
at the various railway JP magi lh it can, if preferred, be oupplied dirext 
from the office on the following terms (paid in advance):— 

Half- ly (including double numbers) . . ve 


r £0 14s, 6d. 
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Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :— Foreign Subscribers paying in advance 
at the published rates will receive Tak ENGINEER ly and post free. 
Subscriptions sent by Post-office Order must be accompanied by letter of 
advice to the . Thick Paper Covies may be had, if preferred, at 


office Order. — Australia, Belgium, B: British 
Columbia, — Guiana, Canada, Cape of Good Bg Bam 


oe) meg ame, auritius, ok Nea ye New 
ew ( yumania, itzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West In 
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«” The charge jor Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings inch, Ali 
oft advertisements from the country must be accompanied fh Post-office 
Alternate Advertisements will be inserted with all 

All except weekly advertisements are taken subject to condition. 

Prices i A “ ” “ ” 
will be vent ee dvertisements in “ordinary” and “‘ special" positions 
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ing advertisements should arri t 
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THE EIGHT HOURS MOVEMENT. 

By a very narrow majority the Trades Union Congress 
passed last week a resolution in favour of limiting by Act 
of Parliament the working day to eight hours, not in one 
trade alone, but in all trades. This policy has excited a 
spirit of keen opposition in what we may perhaps term the 
Conservative party in the Congress, and Mr. Birtwistle, 
who has been for many years a member of the Parlia- 
mentary Committee, resigned. Mr. Slatter was next on 
the list for office, but he refused to accept the position. 
After much uproar and confusion, Mr. John Burns took 
Mr. Birtwistle’s place. Mr. Birtwistle has since stated 
that he looks on the eight hours movement as one 
fraught with great danger. If any branch of trade decide, 


9| by a plébiscite, for eight hours he would support that 


branch, but a general eight hours a day would be suicidal. 
In the cotton trade, for example, such a proposition was 
Not a single textile representative was in 
favour of it, and no thinking cotton operative would 
dream of supporting it. There had been a unanimous 
expression of opinion against it, not only at the council 
meetings, but also at local meetings of operatives, who 
saw that it meant ruin to the trade. With reference to 
the “ new unionism,” Mr. Birtwistle is of opinion that it 
cannot last. It must godown. But it would serious] 
jeopardise the Trades Union Congress. He did not thin 
Congress would be broken up, but he was satisfied that 
its tendency would be downward, and that it would be 
many years before it could regain its position. If, as was 
exceedingly probable, the textile workers withdrew from 
the Congress entirely, it would be a very serious matter, 
and might land the Congress into financial straits, as 
Lancashire contributed largely to its funds. The new 
unionism was not so strong as people thought, but its 
representatives had domineered over the older delegates. 
They had also, in his opinion, intimidated other delegates 
to an extraordinary extent. The Congress wanted re- 
organising. It was futile, he considered, to cripple its 
effective working by going in for too big a programme; 
and he agreed with a speaker at the Congress that the 
programme of the past week could not be achieved during 
the next fifty years. Congress had passed resolutions of 
a most extrordinary character, which neither he nor the 
other old members could support. 

It is indisputable that the Liverpool meeting has been 
looked forward to with some apprehension by employers 
of labour. The results are, however, reassuring. The 
success of the unions in carrying out any policy depends 
on the unanimity of the delegates and of the consti- 
tuencies which they represent. Nothing can be clearer 
than that unanimity exists only in name. The labour 
parliament is split into two camps, and much more time 
was wasted in denouncing each other than in abusing 
capitalists. The net result of the Congress will be, we 
think, a widening of the breach. It was known that a 
diversity of opinion on fundamental points existed; but it 
remained for the Congress to show precisely how wide 
that diversity is. That any Parliament could be induced 
to legislate in the direction Mr. Burns and the advanced 
party desire seems to us to be impossible; and no one, 
we think, could frame an Act of Parliament, interfering so 
seriously with the liberty of the subject, which could be 
made to work. But even if we grant, for the sake of 
argument, that Mr. Burns could have his way, it 
remains to be seen how the labour market would be 
better off than it is under existing circumstances. The 
theory of the eight hours’ day is, that more hands 
could be employed. This is probably true in a sense, 
but something more than mere employment is needed. 
The workers must be paid, and the question at once 
comes up, who is to pay them? Mr. Burns seems to 
think that wages are paid by the capitalist. The fact is, 
of course, that they are paid by the consumer. If one 
hundred men find employment under a new régime 
where only eighty are required now, it is clear either 
that the wages paid at present to eighty individuals must 
be distributed among a hundred, or else that the price of 
the commodity produced must be augmented. Such an 
augmentation may or may not be possible, but the 
worker would not be the better of the change. If Mr. 
Burns’ friends earned more money, they would find them- 
selves compelled to pay away the whole gain and get 
nothing in return. The nominal advantage would not be 
confined to one trade. Thus, if as an engineer Mr. Burns 
earned more money than he earns now, he would have to 
pay more money for his boots, and his hats, and his 

ouse, and his food. It seems to be almost waste of 
time to repeat truths like these. Parliamentary inter- 
ference in such matters always results in disaster. The 
advantages which ignorant enthusiasts imagine will be 
gained are not realised, and consequences direful in their 
import, which they never anticipated, ensue. Move- 
ments for the social improvement of the working man 
to be successful must be managed by business-like men 
who keenly appreciate the difference between what is 
desirable and what is possible. Wild struggles to make 
the impossible possible cannot but fail. We believe that 
much may be done to promote the welfare of working 
men and women. But the doing of it will rest with men 
of capacity and enterprise—men so mentally constituted 
and so carefully trained that they can distinguish clearly 
the direction in which progress is possible from that in 
which it is impossible. The improvement of the position 
of the manual workers of this country must follow a 
narrow path through a region of quicksands and swamps, 
and we do not think that Mr. Burns—giving him credit 
for the best possible intentions—has the least idea 
of the direction which the path takes. To limit the 
time by Act of Parliament during which a man shall 
work to eight hours a day, whether he likes it or 
not, would be a monstrous tyranny; and it must not 





be supposed that such an act would be or could be 
the end of the matter. There is no special charm about 
eight hours which makes that period better than any 
other; and as soon as it was found that the. promised 
blessing did not flow from the enactment, a move- 
ment would be set on foot to limit the day to 
seven hours, and then to six. If a permanent advan- 
tage to the community of labourers is to be derived 
from reducing the length of the working day from 
nine hours to eight hours, a much greater bene- 
fit should ensue from cutting it down to four and 
a-half hours. But even Mr. Burns is not prepared to 
follow out his own arguments to their legitimate con- 
clusions. He sees that a four and a-half hours’ day 
would be ruinous, but he thinks it is possible to screw 
one hour out of the capitalist. Allthe Acts of Parliament 
in the world would not affect the rate of wages by a 
fraction. It may be possible to enforce an eight hours’ 
day, but it is not possible that, as Mr. Burns desires, the 
man who works for eight hours shall earn as much as the 
man who works for nine hours. The enforcement of 
such an Act would be attended by stupendous difficulties, 
and in many trades and businesses it could not be carried 
out at all. Thus, for example, a shoemaker or a tailor 
would obviously be at liberty to work in his own 
house for any period he pleased, and very considerable 
quantities of commodities might be, and would be, 
made in this way. The Act would be evaded right 
and left. Numerous other objections will suggest 
themselves. No Act of the kind would be effectively 
enforced unless the workmen were themselves deter- 
mined to carry it out. But in that case parliamentary 
interference would be quite unneces The members 
of any Union have now only to decide what the hours of 
labour shall be, and, if the conditions of trade justify 
them, they will have their way. If trade conditions do 
not justify them, then the men will be powerless, and 
Parliament could not help them to attain their ends. Itis 
just because Mr. Burns and his party know that the men 
will not attempt to carry out an impracticable policy, 
that he wishes Parliament to compel them to make the 
attempt. He might with as much wisdom resolve that 
Parliament should fix the price to be paid for commo- 
dities, as the French Convention did in 1793, when “‘ The 
Law of the Maximum” was passed, which, it has been 
well said, “brought chaos to the whole commercial 
world ;” or put an artificial value on money, as was done 
in France with the result that in 1795 a cab fare amounted 
to £300 in paper money, and a 20f. gold piece was worth 
7200f. in assignats. 

We have repeatedly pointed out that a large propor- 
tion of the labour troubles disturbing trade are due to 
ignorance of commerce on the part of the men. We 
have a great deal of faith in the shrewd common sense 
of Englishmen, but unless that sense is backed up by 
specific knowledge, it cannot fully operate for good. If, 
for example, the men in a given district knew that the 
trade conditions were such that an increase in wages 
could not be conceded, it is very improbable that the 
agitator who urged them to strike would be successful. 
Unfortunately knowledge of the proper kind is not 
disseminated. Very great advantage would, we feel 
certain, be derived from the establishment in every great 
trade centre of a Capital and Labour Convention. It 
should be composed of equal numbers of employers and 
employed, who should meet periodically and discuss 
labour and wages questions and trade matters generally. 
The number of representatives need not be large. They 
should be capable men, with well-balanced minds. The 
interchange of ideas, and the explanations of facts which 
might in this way be secured, would bring out the best 
points on each side, and would in the end result in mutual 
benefit. We commend to the attention of our readers 
the scheme proposed by Sir W. T. Lewis. The draft 
which will be found on another page is strictly consonant 
with the policy we advocate. Sir William Lewis is the 
author of the sliding scale in the South Wales coalfield, 
affecting about 60,000 workmen and four-fifths of the 
coal trade of South Wales. This scale has been an 
almost unqualified success; and the proposals now made 
by Sir W. Lewis emanate, it will be seen, from one 
familiar with all the bearings of his subject, and com- 
petent to speak concerning it with the authority of one 
who knows what is and is not feasible. 


MECHANICAL SCIENCE AT THE BRITISH ASSOCIATION. 


TuE British Association for the Advancement of Science 
has met and adjourned for the sixtieth time, and Leeds 
has had the pleasure and the advantage of the position of 
host. The meeting has not been so well attended as 
might have been expected, the number being 1775, or 
only slightly in excess of that of thirty-two years ago, 
when the representatives of all the sciences first visited 
Leeds. In all respects the arrangements for their 
reception and convenience have proved to be excellent, 
and the week’s work has not developed any failures or 
complaint in this respect. The Mathematical and 
Physical and the Chemical Sections have been well 
attended, and in the first-mentioned a large number of 
papers has been read, some of which are of suggestive 
value. In the Geological Section nothing very remark- 
able has been done or said. In the Mechanical Science 
Section the standard of papers has been decidedly 
below the average, and it may be stated with accu- 
racy that, with perhaps one exception, mechanical 
science is not in the smallest degree benefitted by 
the five days’ work of that Section which is supposed 
most to interest engineers. It may seem almost incon: 
ceivable that this should be the case, but it is really so, 
and one would say that there must be a reason for it 
other than the fact that mechanical science is represented 
by so many other technical societies. There are pro- 
bably ten societies now to one that in 1832 dealt with 
the subjects supposed to be those of Section G. But 
there are also at least ten men interested in mechanical 
science to one who would have taken any active interest 
in the questions comprised within that description thirty 
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years ago. Yet it has become very apparent, during the 
past four years especially, that the popularity of the 
Section has ceased to be sufficient to insure the attend- 
ance of many of the men who formerly would not have 
failed to be present. If, then, this falling-off is not due 
alone to the growth of other societies, it may be asked to 
what is it due, and to this we must answer that mecha- 
nical science has ceased to be properly received or 
treated by the Section. The arrangements made are 
not such as will attract men capable of giving good 
papers, or of men who can discuss them usefully. 

Remembering that the Section was founded for the 
advancement of mechanical science, and that the many 
engineering societies are quite sufficient to deal with 
nearly all the useful papers on mechanical appliances 
and new machinery, it would be thought that “ theoreti- 
cal investigations connected with engineering” would 
have been given the first place in the sectional pro- 
gramme. This is, however, just as far from the actual 
procedure as it is possible to be, for these papers are 
relegated to the fifth day, and associated with ‘ Miscella- 
neous Subjects.” The result is obvious. New subjects 
and papers, which would probably be benefitted by dis- 
cussion, are taken when most men who could give the 
papers or discuss them are either tired of the work or 
have been called away by other business. The theoreti- 
cal engineering papers are pushed off to be dealt with on 
the day when the miscellaneous papers—not, perhaps, 
good enough for the first days—are read; very much lke 
putting them off to a day for the slaughter of the inno- 
cents, as with the secondary Bills in the House of 
Commons. This being the case, it will be easily under- 
stood that the fate of the scientific papers has become 
very uncertain, sufficiently so to discourage their presen- 
tation. 

Of the papers read on the first and second day at Leeds, 
at least seven may be said to have dealt with matter 
old in every respect, or which has been published before 
the date of the meeting. One result of this is that men 
who would be sufficiently interested to stay for the read- 
ing and discussion of papers of scientific value go to other 
Sections, or to visit works in the neighbourhood. Papers 
on a method of making something which would perhaps 
interest a Birmingham manufacturer, and by a process 
which has been fully described and illustrated weeks or 
months ago, will not even attract, and much less hold, a 
scientific audience. This, however, is the sort of thing 
that has been given to Section G on some of the first 
days of its meetings, and failure to produce any good 
impression necessarily results. 

The remedy for this, if remedy is possible, is the pay- 
ment of proper attention to the papers which deal with 
mechanical science. They must be taken on the first 
days, and they must not be too many in number for 
either day. It must be as early as possible made known 
that this course will be pursued, and that papers on well- 
known apparatus and on subjects which have been dealt 
with elsewhere will not be received or will be taken on 
the last days. If this is not done, it may confidently be 
expected that Section G at Cardiff will be a lesser light 
even than that at Leeds, and the knowledge photometer 
is not yet made that is sensitive enough to measure that. 


ELECTRICAL PRANKS. 


Ir has been known for some time in electric circles 
that alternating currents are able to cause considerable 
trouble in a way and to an extent at first quite 
unanticipated. Very naturally considerable reticence has 
been manifested by those interested. Certain facts have 
been brought to our knowledge, concerning which we did 
not feel at liberty to speak, since the communications 
made to us were, in a sense, confidential. The truth is, 
however, coming out; and as Mr. Preece has not 
hesitated to speak pretty strongly on the point, we no 
longer feel the necessity for keeping silence. Most 
readers of this journal are no doubt familiar to some 
extent with the phenomena of induction. For the 
benefit of the minority, however, it may be advisable to 
say in a few words what the term implies. When a 
current of electricity is made to pass through a wire, 
another current, moving in the opposite direction, is set 
up in any other wire near it. The action is instantaneous. 
If the initial current is steady, the secondary current 
vanishes, to be re-established for a minute fraction of a 
second when the initial current is broken. One type of 
dynamo gives continuous currents; another gives alter- 
nating currents. The first, for the reason we have stated, will 
not set up currents after the first instant of time in a wire 
in proximity to the main lead ; but the alternating current, 
because it is made, broken, and reversed hundreds of 
times in a second, will continue to set up opposite 
currents in another wire. A well-known example of this 
action is supplied by the Rhumkorff coil. It isa pecu- 
liarity of this inductive effect that the intensity of the 
current set up in the second wire depends largely on its 
diameter and its length, as compared to those of the 
pri wire. The high tension system of electric 
lighting depends for its success on this principle. 
Currents small in quantity, alternating and of very high 
tension, are sent through small cables to “ transformers.” 
These consist, roughly speaking, of coils of fine wire sur- 
rounding other coils of coarse wire. The initial 
currents in the fine wire set up secondary currents, larger 
in quantity but much lower in tension, in the coarse 
wires, and these low tension currents are then trans- 
mitted into houses and used for lighting. The pressure 
is so small that they are perfectly safe. The object had 
in view is to employ small cables for the transmission of 
the current through long distances, and so avoid an enor- 
mous outlay on conductors. The dimensions of a cable 
are fixed by the quantity, not by the pressure; and by 
augmenting the latter much smaller quantities of copper 
are required for conducting a given amount of energy to 
a given place than would otherwise be needed. Currents 
with a potential of as much as 10,000 volts are let down 
by the transformers to 150 or 200 volts. Thesystem has 


rendered it possible to put up electrical works at long 





distances from the places to be lighted, in situations 
where ground space is readily available, and coal can be 
had at a more moderate price than would be possible if 
cartage were necessary. 

So much premised, our readers will be in a position to 
understand the nature of the pranks which these high 
tension alternating currents are playing. There is no 
limit, it must be understood, to the distance at which 
the inductive action takes place. It is one of the special 
characteristics of electricity that it sets time and place at 
defiance. It is impossible, indeed, to cause a disturbance 
in electrical equilibrium anywhere that will not be felt 
everywhere. The magnitude of the influence becomes, it 
is true, reduced by distance, but the influence remains, 
and with such delicate instruments as the telegraph and 
the telephone, working as they do with excessively 
minute currents, great disturbances may be caused by 
apparently insignificant causes. The currents sent from 
the great Ferranti dynamos at Deptford have a potential 
of about 6000 volts at present, which may be, and most 
likely will be, augmented before long to 10,000 volts. 
A temporary cable or main lead of the Fowler-Waring 
type was laid in the first instance alongside the South- 
Eastern Railway from Deptford up to near London 
Bridge, pending the completion of Mr. Ferranti’s tubular 
conductors. The first effect of sending a current through 


the cable was to render all the telegraph instruments | , 


in the signal-boxes untrustworthy. The instruments 
played all sorts of pranks. This difficulty was got over, 
and then it was found that the evil influence extended to 
Paris. In Mr. Preece’s words, as reported in the August 
number of the Journal of the Institution of Electrical 
Engineers,—* There is at the present moment a very 
troublesome source of ‘foreign currents’ in our wires, 
due to the induction of the high-pressure alternate-current 
system generating the electric light. A company who 
have established a central station at Deptford, and who 
mean to distribute currents over London at very high 
pressure, have given the Post-office very abundant 
evidence of their presence. Most of our wires to the 
South of England have, more or less, during the last six 
months been disturbed. At one time the disturbance 
was very marked indeed, even observable in Paris.” 
When the current was taken over to the Grosvenor 
Gallery installation, a telephone central station nearly 
half-a-mile off was for a time rendered useless. From 
America we learn that, strange as it may appear, the use 
of electrical currents for propelling tramcars, &c., has 
even interfered with the transmission of messages through 
the Atlantic cables. 

In Boston, U.S.A., the effect of the electrical street 
railways on the telephones has become so serious 
that it has given rise to endless litigation between 
the telephone companies and the street railways com- 
panies. The distances over which induction makes itself 
practically felt are surprising. Mr. Preece says: ‘ At 
one of the meetings of the British Association I pointed 
out that, by experiments carried out by Mr. Arthur 
Heaviside in the neighbourhood of Newcastle, we were 
able to detect the presence of these currents of induction 
at distances not to be measured by feet, but often by 
miles. We had some indication of very powerful cur- 
rents sent between Newcastle and a station a little to the 
north. Another circuit on the other side of England was 
between Gretna and Shapfell. We had distinct traces at 
Gretna—forty-five miles away—of currents originating in 
Newcastle, and these were due to induction.” At Blackpool 
again the stoppage and starting of the electric tramcars 
running with continuous currents sets up induction cur- 
rents, which cause trouble in the post-offices and tele- 
phone stations. Nor is it induction alone that interferes 
with the transmission of messages. In many cases, to 
save the expense of return wires, the earth is used for the 
purpose of carrying back the current to the dynamo. 
The electricity in such cases diffuses itself pretty freely, 
hunting out the lines of least resistance, and thus a tele- 
graph circuit may be seriously affected by a wire which 
goes to earth. 

The higher the potential the more powerful is the influ- 
ence exerted all around. Concerning these mighty alter- 


nating currents very little is yet known, but day by day facts despera 


are coming out which are sufficiently startling, and of 
which many examples might be supplied. Thus, for 
example, it has been found that the ordinary forms of 
switch are useless. The current will “ spark” across a 
gap of fifteen or sixteen inches, burning up the brass or 
copper. The interposition of a non-conducting plate 
does no good, as the current will run round it as water 
would. The most effectual way of dealing with it seems 
to be to blow the arc out by a strong current of air. 
arc lamp can be blown out as easily as a candle. Again, 
there is reason to believe that the potential rises instead 
of falls in a long cable, as we get further and further 
from the source of supply, the ampéres or quantity being 
converted in some mysterious way into volts or intensity, 
by what has been termed a “ packing” of the current at the 
end of the conductor. There is excellent reason to believe 
that some of the deaths and fires which have been caused in 
the United States by electricity have been caused by 
induction, and some by the “ earthing”’ of wires at moderate 
distances from the line on which the death or the fire 
took place. In all these electrical pranks there is no 
cause for alarm as to the future success of electricity as 
a lighting agent, or as a motive power for tram cars and 
machinery; but it would be folly to assert that the inven- 
tive powers of electricians will not be taxed in dealing 
with such difficulties as we have named. All trouble 
from “earth” currents can be got rid of by using proper 
return leads, and it is by no means beyond the powers of 
the electrician to keep the range of inductive action 
within reasonable bounds. The most startling feature 
about the whole matter is the annihilation of space to 
which we have called attention. It seems strange that 
an electric light installation at Deptford should affect 
telegraph needles in Paris; but it is really not half so 
remarkable in one sense as the circumstance that pressing 
down a button here should deflect a soft iron needle in 
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Vienna or St. Petersburg practically at the same j 
Even the absurdly wild vagaries of electricity acd tae : 
to follow rigid laws, the nature and value of which = 
beginning to be so well understood, that the very dheeak. 
teristics of alternating currents now regarded ‘ag objec. 
tionable may be utilised. It has been proved saa 
example, that it is possible to telegraph over som 
distance without using a wire as a connecting link 
between the sending and receiving instruments, ~ 





A NEW PROBLEM FOR PARLIAMENT, 


THE erection of the “sky ~ i is founded on the notion 
that a man possessing a piece of land has a right to all beneath 
it, as far as the heart of the globe, and all above it to the 
region of the stars. So much of this as he can occupy ig 
supposed to be at his disposal, the downward portion termi. 
nating in a point, and the upward portion spreading out into 
dimensions of unknown extent. But the exercise of the right 
has its limits in law and in custom, as well as in physics 
Moreover, Parliament has a power of interference in this 
matter, as shown by the circumstance that an Act has been 
passed this year containing a clause which, for the future 
regulates the height of buildings in the metropolis. The 
Courts of Law are also accustomed to inte » When their 
aid is sought, to restrict any interference with what are called 
“ancient lights.” A certain enjoyment of the light of 
eaven partakes of the nature of a common right. So in 
effect it was asserted by Diogenes when, while lolling in his 
tub, he requested Alexander to stand from between him 
and the sun. Somewhat in like manner, though from g 
more refined standpoint, we find the cultured occupant of a 
suburban terrace complaining that “the wide expanse of 
western sky, with its exquisite cloud effects and beautify! 
sunsets,”’ previously open to view, can now only be witnessed 
in combination with, or through, an array of “ offensive and 
irritating letters, scaffolding, and wires,” this apparatus con. 
stituting the oy sign wherewith an aspiring publican writes 
on the front of heaven the name of his “drink shop.” Cer. 
tainly the western sky at sunset is an ancient light, and so 
is the eastern sky at sunrise, or any other part of the sky 
when illumined by the sun. But then all this is common 
property, and nobody can lay any special claim to it. On 
the other hand, everybody is annoyed by the interference 
with a public right. It is argued that sky signs are not neces. 
sarily more offensive than the terrific cartoons which beset 
the dead walls of our streets. Without justifying the pic. 
torial placards which seem to grow in size and vividness every 
day, we may observe that these do not generally obscure the 
firmament. If they were absent there would still be the 
building, or perhaps some kind of open space with buildings 
in the Lastipount But the sky sign is an obtrusive 
trespasser on the upper regions, breaking the sky line, 
and making the great dome of the universe an advertising 
— gallery. If buildings are not to soar above a certain 

eight, why, having restricted the altitude of Ossa, are we to 

rmit Pelion to be piled on the top of it? Having allowed 
bricks and mortar to go up 90ft. above the street level, exclu- 
sive of two storeys in the roof, according to the new Act of 
the London County Council, are we prepared to see 50ft. or 
70ft. of lettered framework crown the edifice? If height is 
objectionable, there is a sufficient reason why we should 
refuse to tolerate galvanised iron or some such stuff at an 
elevation which is denied to bricks and mortar. The Man- 
sard roof, now so generally adopted, looks very like an 
interloper ; but the sign is an absolute superfluity, and 
has no other plea for its existence than that which belongs 
to an obtrusive “ tout" seeking to bring custom to a 
particular shop. Not the town alone, but the open 
country is made to suffer. The more romantic and 
beautiful the scenery, the more likely to be visited with 
these aerial monstrosities. ‘‘A huge red boot,” pushed 
high up into the sky, mars the view of the Witham 
Valley in the vicinity of Lincoln, and there is a threat 
that “the bluffs, hill tops, and waterways of dear old 
Scotia ” will shortly proclaim the virtues of a particular soap. 
The public have one remedy at hand, and are beginning to 
use it. They will note the advertiser and carefully avoid 
him. But beyond this, and in a more constitutional fashion, 
power might be advantageously given to local authorities to 
control and regulate a practice, which, unless kept within 
reasonable bounds, threatens to me an intolerable and 
widespread nuisance. A limit of height is wanted not only 
for buildings, but for whatever is put upon the top of a 


building. As for rural scenery, the case seems almost 


te, unless it comes to be understood that public in- 
dignation will operate to the detriment of traders who 
advertise their wares in such a fashion as to offend the taste 
and mar the enjoyment of all who appreciate the picturesque. 


SWEDISH RAILWAYS. 


THE aggregate length of the Swedish State railways opened 
to general traffic was, at the end of 1888, 1569 miles. 
During last year the Langsele-Annudsjo line was, however, 
opened—length, 82 kiloms.—so the total length was at the 


An | end of last year increased to 2613 kiloms. The private rail- 


way companies’ lines amounted, on January Ist, 1889, to 
4996 kiloms.; and had on December 3ist, 1889, been 
increased to 5275 kiloms., belonging to 103 different 
owners. The private railways completed during 1889 were 
five with ordinary gauge and three with narrow gauge, with 
an aggregate length of 279 kiloms. The entire length of State 
railways and private companies’ lines was, consequently, at 
the end of 1889, 7888 kiloms. The building cost of the State 
railways amounted at the end of 1888 to an aggregate of 
247,173,027 kr., and that of the private companies’ railways 
to a sum of 259,800,000 kr. The cost of the State railways 
had at the end of last year risen to 253,448,861 kr. In addition 
to this sum some 7,000,000 kr. were used for working capital 
and for the necessary repairs, and the amount of discount, 
&c., on the loans and their conversion, is about 27,000,000 kr.; 
so the entire capital tied in the Swedish State railways was 
at the end of last year over 287,000,000 kr. The exact 
figures for these two items on the private railways were not 
easy to ascertain, but the whole capital could not be put at 
less than 284,000,000 kr., so that at the end of last year a grand 
total of about 572,000,000 kr. was engaged in the workin 

Swedish railways. At the end of 1888, the State railways an 

the private railways owned an aggregate of 777 locomotives and 
90,493 vehicles, of which latter 1791 were passengers, eighty- 
one mail, and 18,621 goods vehicles. Of both locomotives 
and carriages rather less than half come upon the State rail- 
ways, and rather more than half upon the private railways. 
The carrying capacity of all the stock amounted to 162,000 
tons, of which again the greater half come upon the private 








Supt. 12, 1890. 


THE ENGINEER. 


217 











: the smaller upon the State railways. Durin 
oe op ete covered b> arvolnre to 17,540,000 kiloms., o 
. hich 8,330,000 kiloms. come upon the State, and 9,210,000 
xiloms. upon the private railways. The receipts during 1888 

oun altogether to 41,400,000 kr., of which a shade more 
ne half, 20,800,000 kr., came upon the State railways. 
Expenses amounted during the same period to 13,800,000 kr. 
for the State railways, and about 11,000,000 kr. for the private 
ailways. The difference between receipts and expenses 
smounted for all the railways to 16,600,000 kr., of which 
about 7,000,000 kr. came upon the State railways, and 
9 600,000 kr. upon the private railways. The net profits during 
1398 represented, as far as the State railways are concerned, 
9-34 r cent. of the cost, which was 0-62 per cent. more than 
during the previous year. With regard to the private railways, 
the net profits amounted to an average of 3°75 per cent. of their 
cost, which was 0°3 per cent. more than during 1887. On the 
srivate railways there were sixty-six more or less serious 
accidents during the year, locomotives or carriages having left 
the rails eight times on the lines, and twenty-six times within 
the station districts, collisions at stations re twice, and 
of the remaining stoppages in traffic nine took place at stations 
and twenty-one on the lines. Injuries to. persons were 
inflicted fifty-four times. Killed, were one passenger, six 
railway officials, and sixteen other persons. Injured, were two 
assengers, twenty-eight railway officials, and one other person. 
The accidents were mostly caused by the sufferers’ own fault. 


NEW RAILWAYS. 


Tue rate of the expenditure on railway branches by the 
great companies is one of the best tests of the prosperity of 
the country, though it is a test that follows ins of 
accompanying. Last half-year, for instance, the London 
and North-Western Railway spent only £22,894 on new 
lines in course of construction, whilst in the current 
half-year the estimated expenditure on that account by 
the company is put as only £25,000, though there is an 
expenditure expected on lines not yet actually begun. The 
Great Western spent £5600 in the past half-year on lines in 
course of construction, whilst in the current half the esti- 
mated expenditure is £25,000. The North-Eastern Railway 
had in the t half-year an expenditure of £23,467, and 
anticipates that in the current half-year the expenditure will 
be £80,000. The Midland Railway spent in the past half- 
year £150,424, and expects to spend in the current half 
£190,000. The Great Eastern spent £42,493 in the past half- 
year, and its estimated expenditure gives no definite state- 
ment of the amount for the current half-year. Finally, the 
South-Eastern spent in the past half-year on lines in course 
of construction £22,811, and the sum to be spent in the 
current half is not specifically named. But in every 
instance where the facts are given there is an increase 
in the rate of the expenditure in the current half- 
year. The Midland Railway has the costly Dore and 
Chinley branch sufficiently in progress to have spent 
last half-year £133,000 on it alone; whilst now the Linacre 
branch and the Saxby and Bourne line must add to the 
immediate expenditure; and on the four lines in course 
of construction by the Midland Company the estimated sum 
yet to be spent is close upon one million sterling. The more 
modest expenditure of the North-Eastern Railway includes the 
Dunston Extension branch, and the Annfield Plain and Team 
Valley line, and on these the estimated total to be spent is 
about £217,000, but there is a furthersum on more recently 
authorised work; and it may be taken for granted that 
whilst the traffic receipts of the railways continue to grow, 
there is the probability that the amounts to be spent on 
capital account will grow also, whilst the included sums on 
new lines and works must be e also to be enlarged. 
The companies can obtain capital very cheaply, there are 
many of the systems which cannot be looked on as in any 
sense complete, and there is no doubt that they will take 
advantage of the present period of prosperity to make such 
extensions as are believed to be needful. For a year or two 
to come, we must anticipate that the expenditure on new 
lines will increase, and probably as much in the sister coun- 
tries as in the English districts referred to. 


AN AUTOMATIC RIFLE, 


Some interest is being taken now in a new automatic rifle in 
the United States. Itis said to possess elements of precision com- 
bined with rapidity of fire and ease of handling toa degree never 
yet attained by any other shoulder arm of rifle calibre. The 
principle is that which has already been applied to machine 
guns with some success in this country. Briefly stated, the 
+ gs consists of a short cylinder within a tube screwed into 
the frame close to and parallel with the barrel, a piston 
within the cylinder, a spiral spring in advance of the piston 
within the tube, and a small vent or hole extending through 
the barrel and frame from a point close to the front end of 
the cartridge shell when in the chamber to the interior of the 
cylinder. It will be seen that at each discharge a jet of gas 
is thrown against the rear end of the piston, forcing it for- 
ward upon and compressing the spiral spring in front. As 
soon as the explosive force within the barrel is spent, the 
piston returns to eg by the power absorbed in the spring, 
forcing with it the rod operating the lock. The shell is 
ejected and all the operations of loading are thus attained 
smoothly and effectually. The lock mechanism is on the 
bolt system, and is operated entirely by hand when desirable, 
by turning a small thumb piece placed upon the outside of 
the lock case and pressing the bolt to the rear before each dis- 
charge. A so-called compound cartridge is used, consisting of a 
nitro-compound and black powder charge in certain propor- 
tions, and is found desirable on the score of cleanliness and 
to avoid overheating when a great number of shots are fired 
rapidly. Nine shots—the capacity of the magazine—have, it 
is said, been fired in two seconds accurately. Nine shots by 
hand have been fired in eleven seconds. One shot or more 
may be easily fired at will. 


THE NEW ALBERT BRIDGE, BELFAST. 

Tus fine bridge, designed by Mr. Bretland, which has 
been recently illustrated and described in our columns, 
was opened for traffic on Saturday afternoon. At a 
quarter to three o’clock the members of the Corpora- 
tion, each displaying a badge of white satin bearing the 
city arms in red, with the Mayor at their head, in their 
carriages, started in processional order at the Municipal 
Buildings, proceeding to the bridge by way of Chichester- 
street, Oxford-street, and East Bridge-street. On their arrival 
the members alighted, and, while the flag bearing the city 
arms was unfurled, the Mayor, accompanied by Mr. Wm. 
M‘Cammond, J.P., and the town clerk, Mr. Samuel Black, 
and followed by his colleagues in the council, walked to the 
centre of the new structure, when the ceremony was at once 
proceeded with. After a brief address delivered by the chair- 





man of the Town Improvements Committee, Mr. M‘Cam- 
mond, in which he sketched the history of the bridge, Mr. 
Henry, the contractor, presented the Mayor with a chased 
silver knife. After a few well-chosen words, the Mayor cut 
the ribbon across the bridge and formally declared it open. 
The opening of the new bridge was followed up by that of the 
new Woodstock-road tramway, the first tramcar passing over 
the bridge at four o’clock. 


STEEL RAILWAY AXLES ON INDIAN RAILWAYS. 


Tue Indian Engineer contains a very extraordinary state- 
ment to the effect that steel axles have proved a complete 
failure on several of the Indian railways. Wrought iron 
axles have again to be reverted to, while the rejected steel 
ones, which are practically valueless, have added a loss of 
over £100,000 to what must for some time yet to come be 
regarded as the permanent annual deficit in the railway 
budget. An assertion of this kind should, if possible, be con- 
tradicted. It may be that the axles are of bad form or pro- 
portions. If sharp corners exist at wheel seats, for instance, 
the axles are certain to break after limited service. 
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The Vogelsang Screw Propeller, and its Advantages over all 
Known Methods of Marine Propulsion. By ALEXANDER 
VoGELsaNnG. Brooklyn, N.Y.: The Vogelsang Screw Pro- 
peller Company. 1888. 

A Method of Designing Screw Propellers. By CHRIsTIAN 
HoEHLE, Philadelphia, Pa. Reprinted from the Journal 
of the Franklin Institute, August, 1886. 

THE frontispiece of the “ Vogelsang Propeller” shows a 
four-bladed screw, with blades curved like ploughshares 
and inclined alternately in a fore-and-aft direction. The 
inventor quotes the usual banalités about’ the action of 
propellers, and concludes by claiming for his invention a 
superiority in every respect over other forms of propeller. 
He offers, however, no theoretical proof of the advantages 
he claims, and his remarks are in opposition to the 
dictum of Froude and Barnaby, our latest authorities, 
following Griffiths, that so far experiment shows that one 
reasonable form is as good as another for a propeller, 
the great difficulty being to proportion the propeller so 
as best to suit the ship at her ordinary speed. 

No doubt most vessels are either over or under-screwed, 
and a propeller doctor who could recognise the symptoms 
would make a good practice in prescribing the appro- 
priate change; a change which might be effected very 
economically merely by interchanging propellers of two 
steamers, so that it might happen that a Vogelsang pro- 
peller would improve the performance of a vessel ; but on 
the other hand, its removal might have the same effect. 
Mr. Vogelsang’s propeller may be admirably adapted to 
a certain vessel, but that does not prove that the same 
shape is the best for all conditions. Screws of widely 
different shape will perform almost equally well, the 
mystery about the screw propeller being that it is one of 
those exceptional machines which appear to do better 
than even theory could allow was possible. 

Mr. Hoehle is another writer on propellers who ad- 
vances certain statements which he does not stop to 
prove. According to him a properly designed screw pro- 
peller should have “the velocity of the water passing 
through the opening of the screw to the velocity of the 
vessel as the disc area is to the area of the opening.” By 
the area of the opening he means the difference between 
the disc area and the projection of the blades on the 
dise area. Again, ‘the pitch of a-properly constructed 
screw propeller is smallest at the periphery and increases 
prone the hub, gradually at first and then more 
decidedly as the hub is approached,” and finally “a 
screw propeller with a uniform pitch is a bad one.” 

This second statement is in opposition to the generally 
received opinion; and, speaking generally, we find plenty 
of propellers in good work which do not satisfy these 
requirements. 

The author confesses, at the end of the pamphlet, that 
he has neglected to take into account water action and 
fluid friction; but these are just the important con- 
siderations which make the difference of performance of 
propellers which otherwise would be equally good. 





BOOKS RECEIVED. 

Blackie's Modern Cyclopedia of Universal Information, Edited 
by Chas, Annandale, M.A., LL.D. Vol. vii. London: Blackie 
and Son, Limited. 1890. 

Transactions of the Institution of Naval Architects. Vol, xxxi. 
Edited by George Holmes, secretary of the Institution. 1890. 
London: 5, Adelphi-terrace, W.C. Sold by H. Sotheran and Co., 
Piccadilly, W. 

Screw Threads and Methods of Producing them, with Numerous 
Tables and Complete Directions for Using Screw-cutting Lathes. 
By Paul N. Hasluck. With over seventy illustrations. Third 
edition, rewritten and enlarged. London: Crosby Lockwood and 
Son, . 








HIGH EXPLOSIVES IN COAL MINES. 


On the 25th ult. an interesting and important series of 
trials of high explosives took place at the Cymmer Col- 
liery, Porth, Glamorganshire, which was attended by a 
large number of mining and explosive experts. The 
experiments, which were carried out under the superin- 
tendence of Mr. Griffith, Messrs. Insole’s manager, were 
to show the results of a fired-out shot with each of the 
more commonly employed blasting agents upon an atmo- 
sphere representing the most explosive possible gaseous 
mixture occurring in a coal mine, i.e., a mixture of air 
with 10 per cent. of natural occluded coal gas, highly 
charged with coal dust. In order to do this, a strong 
circular boiler, 18ft. long and nearly 6ft. in diameter, was 
firmly bedded in the ground, one end being removed and 
the other being securely built up with masonry, into 
which is bedded a steel ingot of about 18in. section, 
strongly hooped with steel and bored to receive the test 
charge, the surface, with borehole, projecting into the 
boiler a few inches, and being fixed in such a plane that 
the bore is at an angle of 45 deg. with the axis of the 
boiler. About two yards from the closed end of the 
boiler is a wooden fillet projecting about 3in. from the 
skin of the boiler, over which a circular piece of brattice 








cloth can be hung to keep in the gases when blown into the 
boiler; whilst in front of the steel block and in the lower 
portion of boiler an axis bearing two sheets of tin is so 
arranged that it can be driven by an external handle, and 
by rotating the sheets mix the gases. An opening in the 
top of the boiler, about 8ft. from the closed end, covered 
by a wooden trap door, completes the test apparatus. 
The gas for the experiments is led direct from a large 
blower in the mine, and has a composition approxi- 
mating to Marsh gas, 96°0; carbon dioxide, ‘5; nitrogen, 
80; oxygen, *5 = 10000. This gas is led through a large 
meter, in which it can be measured, and thence by a pipe, 
delivering it into the boiler at the bottom and imme 
diately in front of the steel block. 

The method of conducting the experiments was as 
follows :—The charge to be fired was placed in the bore- 
hole in the steel block without any tamping, and was 
fired with a No. 6 detonator. When the charge was in 
—- the explosive mixture was then prepared in the 

iler, as follows :—The capacity of the boiler up to the 
brattice cloth screen was exactly 800 cubic feet, and into 
this space 30 cubic feet of blower gas, measured by the 
meter, was run, giving air and gas in the most explosive 
proportions. An ordinary fire shovel full of fine coal 
dust was quickly inserted through the opening at top 
of the boiler, the trap closed, and the tin plate vanes 
rotated until it was supposed that the gases were 
thoroughly mixed. They were then tested by Mr. 
Robson, the Government Inspector of Mines, and the 
axis on which the vanes worked was then drawn out, 
allowing the plates to drop down to bottom of the 
boiler, and the charge was fired by electric current. 

Results. 

Explosive. Charge. Detonator. Result. 
Gunpowder ... 160z. compressed ... No. 6 ... Fired mixture 
Ammonite ... i os 
Securite 
Bellite ... 
Carbonite 
Roburite 
Tonite ... 


” eee ” 2? 
” eee ” oe ” ced 
” eco ” eco ” ” 
” ese ” wee ” ”? 
” one ” ose ” ”? 


G0 G0 G0 G0 0D M0 


” ore ” a ” ” 


Showing that with any of these explosive agents, if an 
untamped cartridge were openly fired into a mine con- 
taining an explosive mixture of blower gas, air, and coal - 
dust, explosion would follow. Of these explosives, the 
Roburite gave by far the more powerful results, blowing 
away and shattering the wooden cover to the dust-hole, 
fraying the edge of the boiler and bending double a tin. 
plate used to close an old manhole. 

Two other shots were then fired, one being 3} oz. of 
blasting gelatine in a water cartridge, whilst the second 
was 8 oz. of securite fired by a No. 6 detonator, the cart- 
ridge being enclosed in a strong hemp case soaked in 
some strong saline solution, the case projecting some 
distance beyond the cartridge and being closed over it. 
Neither of these charges ignited the explosive mixture, 
but as the external cases in each case play the part of a 
tamping, the experiment cannot be considered with the 
previous set. 

Considerable surprise seemed to be created in the 
minds of the gentlemen conducting the experiments at 
the “ carbonite” igniting the explosive mixture, it being 
freely stated that in numerous previous experiments the 
explosive had been fired under similar conditions without 
doing so. On inquiry, the fact was elicited that in the 
earlier experiments referred to a mixture of 10 per cent. 
blower gas, with air only, had been used, no coal dust 
being present; a fact which by itself would explain the 
difference in action. Late experiments on the ignition 
points of explosive mixtures of marsh—blower—gas and 
air point to its being above 2372 deg. Fah., as a copper 
wire having this melting point can be fused by a galvanic 
current in such a mixture without igniting it; whilst the 
igniting point of coal of the kind used as dust in these 
experiments is only 850 deg. Fah.; that is to say, the 
point of ignition is lowered by at least 1522 deg. Fah. 
when coal dust is mixed with the explosive mixture, as if 
the coal dust is ignited it will in turn fire the gas. 

Carbonite consists of wood meal, sodic-nitrate, nitro- 
glycerine, and some sulphuretted organic compound, and 
although nitro-glycerine itself contains more than enough 
oxygen for its complete combustion, the mixture contains 
an excess of carbon, as is shown by the residue left on 
burning it, and it is therefore more than probable that 
carbon monoxide at oe ge on explosion, and in burning 
gives the flame produced. The temperature of a flame 
varies very greatly with the conditions under which it is 
formed, and a flame of carbon monoxide in pure oxygen 
has a temperature of 5437deg. Fah., whilst when burnt 
in air it has only a temperature of 3626 deg. Fah., and it 
is quite conceivable that in the presence of carbon dioxide 
—carbonic acid gas—and the other products of com- 
bustion it might still be further reduced so that the heat 
would be insufficient to reach the igniting point of the 
gaseous mixture, but might be yet well above the 850 deg 
Fah. necessary to ignite the coal dust. 

After the conclusion of the programme, and the 
departure of the bulk of the visitors, the experiments with 
carbonite were repeated, and charges of 8oz. and 120z. 
were exploded without igniting the explosive mixture in 
the boiler, and the theory was then advanced that some 
Bellite had been left unexploded in the bore-hole, and that 
it was this which had fired the gases. An experiment 
was then tried with some Bellite under the carbonite, 
but no firing of the gases ensued, showing that this was 
not the correct explanation. If coal dust was used in 
the later experiments the ignition of the gases by the first 
charge points to the fact that in this cartridge, through 
improper mixing, or sweating, one part of the charge 
contained more than its proper share of nitro-glycerine, 
and as the temperature is only kept down by the 
“damping” action of the wood meal, the result was 
ignition. Presuming this to be so, it reveals a very 
serious danger, as the comparative immunity from 
accident would beget a confidence in the explosive which 
would render an improperly mixed cartridge much more 
liable to produce mischief than an explosive with which 
precautions were known to be necessary. 
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AN ADVENTUROUS VOYAGE. 





which was on board, and using the bucket as a sea anchor, 
the crew were enabled to hold on till the close-reefed main 


Ir any further evidence were wanting of the seaworthiness | lug was set, when again they scudded before the gale, and 
of the Berthon collapsing boat, it is furnished by the reports | gladly took refuge in Milford Haven. 


of the behaviour of one of them on her remarkable voyage 
from Southampton to Liv 1. 


n the wind changed, and blew very hard from the 


Although, owing to a | northward, obliging them to remain at the last-named place 
succession of contrary winds, the boat was several weeks in | for several days. 


Once more they made sail full of hope, but 


making the latter port, being detained with many other ships | while crossing St. Bride’s Bay, and passing through Ramsay 


in various harbours of refuge, the actual course of 525 miles 
was sailed in less than three days. 

This boat, 28ft. by Sft. 2in., was commanded by Captain 
J. W. Cooke, who, with two seamen, William Turner 


Sound, the south-west gale again fell upon them with all its 
former violence. Here it was that they sighted a small vessel 
of 60 tons in distress, her mainboom carried away, broken in 
the jaws. It was not in the mind of Captain Cooke to desert 















BEFORE 


and Thomas Fryer, sailed from Southampton on May 
19th. Our first illustration is from a photograph taken 
just before the boat started. After making the pas- 
sage to Sennen Cove, in Whitsand Bay—to the north 
of Land’s End—a distance of about 240 miles in thirty- 


the northward several days. 


—_—~ 


lag 
HT 


THONEETINT THEY 





SAILING. 


| a brother in danger, so at all risks the sinking smack must 


be boarded; and in this dangerous act one of the exceptional 


| qualities of these boats was fully demonstrated. Having no 
| planks to start, the extreme elasticity of the gunwales and 
| timbers— all longitudinal—saved the boat from destruction 
five hours, they were detained there by strong winds from | in the violent concussions against the vessel’s side. 
With a shift of wind to the | 
south-west, they started again, and almost immediately it | 
blew a gale, which as suddenly chopped round to the north- | to get a little sail on the smack, and then pum 


The 
Berthon’s men found the crew paralysed with fear, and the 
water 4ft.deep in the cabin. By great exertion they —— 
ner out. 


west, obliging them to take refuge at Padstow. Another | On theirjagain taking to the boat, the master of the smack 


delay occurred here, and when it became possible to start 


| implo’ 


the crew of the Berthon to stand” by him, which 


again, a gale of wind, almost amounting to a hurricane, | they did for between thirteen and fourteen hours, till they 


AT SEA 


drove them onward with such violence that, under a close- 
reefed lug, they sometimes logged nearly 11 knots; but this 
awful scudding before such a gale could not goon. The stern 
of the boat being pitched out of the water, the rudder was, at 
times, useless, and a tremendous sea came over the port 
quarter, completely filling the boat, which was saved by the 
great quantity of air—120 cubic feet—in her air cells. Upon 
the boat lifting to another sea, the greater part of the water went 
over the stern. It was now high time to pitch the sea-anchor 
overboard, and then during thirteen hours the boat rode to it 
head to the sea without shipping any water. During this 
awful time she was frequently lifted nearly on end, and was 
kept from turning a somersault only by the warp of the 
drogue, as shown in our engraving, which is by no means an 
exaggeration. At last the warp —this was the supreme 
moment; but by bending another warp to an iron bucket 








ANCHOR. 


brought her safe to Newport Pier. Once more this month of 
June—more like November—gave the gallant crew another 
proof of what may be experienced even at Midsummer. With 
a fair wind on the port quarter, they left Newport, steering 
north, but soon it came on to blow so hard that they ran to 
Bardsey Island—more than forty miles—in five hours, hoping 
to pass through Bardsey Sound; but this was not to be done, the 
treacherous wind once more suddenly shifted right in their 
teeth, and as there was no safe anchorage in Hell’s Mouth, 
they were obliged to beat up to a small roadstead near 
Pwilhely, and again to lie at anchor weather-bound. Aftera 
delay of nearly a week, with many other vessels, they passed 
through Ramsey Sound, and touching at Carnarvon and 
Beaumaris, arrived safely at Liverpool on the thirty-fifth day 
after setting sail from Southampton. By the captain’s log 





they were under weigh 133 hours, of which thirteen hours 





—— 
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were lost in riding to the drogue in the Bristol Channg| 
fourteen hours in saving the smack, and about thirty-five in 
going out of their me A to various harbours of refuge. When 
it is considered that the wind was very light from Beaumaris 
to Liverpool, it will appear that this run of 525 miles in 
seventy-one hours beats the record of any ship's boat. The 
patent log on board frequently indicated between ten and 
eleven knots. The boat was most minutely inspected } 
order of the Board of Trade, by their surveyors before prt j 
ing, and on arriving, and not the very slightest injury or 
appearance of strain could be detected at Liverpool. 

e append a short description of these most remarkable 
boats. All their timbers are fore and aft, jointed together at 
the top of the stem and stern-post. They are broad and 
flat, and when the boat is shut they fall down parallel to the 
keel, but when open they stand out at definite angles 
extending two skins of a very strong waterproof materia), 
The whole body of the boat is thus divided into a number 
eight-~of water-tight longitudinal cells, which fill themselves 
with air in the act of expansion, and thus every boat of this 
kind is a perfect lifeboat, capable of carrying all its Passengers 
and crew even when full of water. 

The Berthon Boat Company, during the fourteen years of 
its existence, has built and sold in all parts of the world 
an enormous number of these boats, and has made good 
proof of their excellence and durability; but of the latter 
there are still stronger evidences, for a large number of them 
was built by the inventor—the Rev. E. L. Berthon—on his 
own glebe, without a single boatbuilder, in the years 1873-4 
for all her Majesty's troopships, and these boats, 28ft. to 38ft 
long, are still in use on board the troopers, though the 
inventor will no doubt be glad to hear that they are being put 
= of commission and new ones are to be supplied to replace 
them. . 








ARC WELDING. 


A NEw system of welding by electricity is described by the 
Electrical World. The new system is the invention of Mr. (, 
L. Coffin, of Detroit. The principle involved consists* in 
heating the iron by placing it in the are between two 
carbons. Our engraving shows the simple portable are 
welder intended for small work, such as may be found 
in tin shops, plumbers’ shops, and in light metal work 
generally. The frame is supported upon insulating rollers, 
and carries the a apparatus. The magnetic 
blast can be regula in two ways—by raising or lowering 


the threaded core, or by a switch. A scale is provided so 


that a tool may be set for working upon metal of different 
thicknesses, and this is so calculated that when the index 
hand is set to a figure denoting the gauge of the material 





operated upon, the best result will be obtained. It is claimed 
for arc welding that it places at the disposal of the operator 
an enormous temperature which can be applied to just the 
point desired, ay all this is available nana an electric 
circuit can be obtained. It may be placed on any continuous 
current circuit, or operated from any dynamo intended for 
arc or incandescent lighting. Where it is impossible to 
secure service through a central station, a small isolated 
yao may be used. It is almost literally an electrical 
blowpipe of enormous power. Mr. Coffin even proposes to 
make a very minute arc welder for jewellers’ use and the 
smallest metal work—a little tool that can be handled almost 
as readily as a pencil. While, of course, unable to cope with 
large work, it would be exceedingly handy in small opera- 
tions of metal working. 








TENDERS. 


STANLEY’S MATHEMATICAL INSTRUMENT WORKS. 
List of tenders for building an extension of Stanley’s mathematical 
instrument works at Great Turnstile, Holborn; Mr. C. F. Hay- 
ward, of Bloomsbury, architect :— 

Jen. Baguley 8... os oe oe oe 
Apennines? 5 see Se Le 
Jas. Smith and Sons (accepted) .. .. 6. 2. se ve ++ 2615 








In reference to the description in our issue of last week 
of the new mail steamers for the Canadian Pacific line, Empress of 
India and two sister vessels, we should have stated that the pump- 
ing “weras is being made by Messrs, W. H. Allen and Co., engineers, 
York-street Works, Lambeth. This consists of a somewhat new 
arrangement for twin ships. The pumps are very powerful, 
capable of delivering 1100 tons per hour. ch is driven by two 
separate engines, there being one complete pumping engine 1n cach 
engine-room. h of the pumps is capable of providing circu 
lating water for one condenser, and in the event of the breakdown 
of one set of pumps, the remaining set, by employing both engines, 
is capable of supplying the full quantity of water for both ccn- 
densers, By this plan no serious breakdown of any sort is poss:bie. 
We hope to publish a description of these later on. 
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THE BRISISH ASSOCIATION. 


PRESIDENT’S ADDRESS, SECTION G, 


in Nosiz, C.B., F.R.S., F.R.A.S., F.C.S., M. Inst, C.E, 
Pm the following address in the Mechanical Science Section :— 


ing over the chair of this Section from my distinguished 
a I cannot but feel myself to some extent an intruder 
po the domain of mechanical science, and I am conscious that 
the office which I have the honour to hold would have been more 
vorthily filled by one of the great mechanicians who have won for 
the town in which we hold our meeting so widespread a reputation. 
+ me turn now to the subject on which I propose to address 
ou; and I shall first advert to the change which within my own 
you: ation bas taken place in that service which has been the 
yer and glory of the country in time past, and on which we must 
La in the future as our first and principal means at once of defence 
a attack. ‘To give even an idea of the revolution which our 
undergone, I must refer in the first instance to the Navy 
Navy has rgone, arty 
of the past. I must refer to those vessels which, in the hands of 
our great naval commanders, won for England victories which left 
her at the close of the great wars supreme upon the sea. A “‘ first- 
rate” of those days—I will take the Victory as a type—was a three- 
decker, 186ft. in length, 52ft. in breadth, with a displacement of 
3500 tons, and she carried an armament of 102 guns, consisting of 
thirty 42 and 32-pounders, thirty 24-pounders, forty 12-pounders, 
and two 68-pounder carronades—the heaviest of her guns was a 
42-pounder—and she had a ———— of nearly 900 men. When 
we look at the wonderful mec! connected with the arma- 
ments of the fighting ships of the toe day, it is difficult to con- 
ceive how such feats were accom ished with such rude weapons. 
With the exception of a few small brass guns, the guns were mere 
blocks of cast iron, the sole machining to which they were subjected 
consisting in the formation of the bore and the dri ling of the vent. 
A large proportion of nearly every armament consisted of carro- 
nades—a piece which was in those days in great favour. They 
threw a shot of large diameter from a light gun with a low charge, 
and their popularity was chiefly due to the rapidity with which 
they could be worked. The great object of every English 
commander was, if it were possible, to bring his ship along- 
side that of the enemy; and under these circumstances, 
the low velocity given by the carronades became of com- 
varatively small moment, while the ease of working and the 
large Ciameter of the shot were factors of the first importance. 
The carriages on which the rude weapons I have descri were 
placed were themselves, if possible, even more rude. They were 
of wood, and consisted of two cheeks with recesses for the trun- 
nions, which were secured by cap squares, the cheeks being 
connected by transoms and the whole carried by trucks. The gun 
was attached to the vessel’s side, and the recoil controlled by 
breeching. The elevation was fixed by quoins, which rested on a 
quoin bed, and handspikes were used either for elevating or for 
training. It is obvious that to work smartly so rude a machine a 
very strong gun’s crew was rec uired, Indeed, the gun and its 
carriage were literally surrounded by its crew, and I may refer 
those who desire to acquaint themselves with the general pry A 
ments of what was once the most perfect fighting machine of t 
first navy in the world, to the frontispiece of a book now nearly 
forgotten—I mean Sir Howard Douglas's ‘‘ Naval Gunnery.” The 
hanical appli on board these famed war-vessels of the past 
were of the simplest possible form, and such as admitted of rapid 
renewal or repair. There was no source of power except manual 
labour; but, when handled with the unrivalled skill of British 
seamen, the handiness of these vessels and the precision with 
which they were manceuvred was a source of never-ending admira- 
tion. Those who have seen, as I have dcne, a fleet like the 
Mediterranean squadron enter a harbour such as Malta under full 
sail, and have noted the precision with which each floating castle 
moved to her appointed place, the rapidity with which her canvas 
was stowed, have seen a sight which I consider as the most strikin, 
I have witnessed, and infinitely more imposing than that presen 
under like circumstances by modern vessels, any one of which could 
in a few minutes blow out of the water half-a-dozen such men-of- 
war as I have been just describing. I must not, however, omit to 
mention two advantages ey by the old type of war-vessels, 
which, if we could reproduce them, would greatly please modern 
economists. I mean, their comparatively small cost, and the length 
of time the vessels remained fit for service. When the Victory 
fought the battle of Trafalgar she had been afloat for forty years, 
and her total cost, complete with her armament and all stores, was 
probably considerably under £100,000. The cost of a first-rate of 
the present day, similarly complete, would be nearly ten times as 
great. The most oe battleships of the riod. just anterior 
to the Crimean war differed from the type I have just described, 
mainly by the addition of steam power, and for the construction of 
these engines the country was indebted to the great pioneers of 
marine eer such as J. Pennand Sons, Maudslay, Sons, and 
Field, Ravenhill, Miller, and Co., Rennie Bros., &c., not forgetting 
Messrs. Humphreys and Tennant, whose reputation and achieve- 
ments now are even more brilliant than in these earlier days. 
Taking the Duke of Welli n, completed in 1853, as the type of 
a first-rate just before the Crimean war, her length was 240ft., her 
breadth 60ft., her displacement 5830 tons, her indicated horse- 
power 1999, and her speed on the measured mile 9°89 knots. Her 
armament consisted of 131 guns, of which thirty-six 8in. and 
32-pounders were ted on the lower deck, a similar number on 
the middle deck, thirty-eight 32-pounders on the main deck, 
and cares short 32-pounders and one 68-pounder pivot gun on the 
upper deck. Taking the Cvesar and the Teane as t of second 
and third-rate line-of-battle ships, the former, which nearly the 
displacement of the Victory, had a length of 207ft., a breadth of 
56ft., and a mean draught of 21ft. She had 1420 indicated horse- 
power, and herspeed on the measured mile was 10°3 knots. Her arma- 
ment consisted of twenty-eight 8in. guns and sixty-two 32-pounders, 
carried on her lower, main, and upper decks. The Hogue had a 
length of 184ft., a breadth of 48ft. 4in., a mean draught of . Gin. ; 
she had 797 indicated horse-power, and aspeed of 84knots. Herarma- 
mentconsisted of two 68-pounders of 95cwt., four 10in. guns, twenty- 
six 8in. guns, and twenty-eight 32-pounders of 56 ewt.—sixty guns in 
all. Vessels of lower rates—I refer to the screw steam frigatesof the 
period just anterior to the Crimean war—were both in construction 
and armament so closely analogous to the line-of-battle ships that 
I will not fatigue you by describing them, and will only allude to 
one other class, that of the paddle-wheel steam frigate, of which I 
may take the Terrible as a type. This vessel had a length of 
226ft., a breadth of 43ft., a digpla ment of about 3000 tons, and 
an indicated horse-power of 1950. Her armament consisted of 
seven 68-pounders of 95 cwt., four 10in. guns, ten Sin. guns, and 
four light 32-pounders, It will be observed that in these arma- 
ments there has been a very considerable increase in the weight of 
the guns carried, As I have said, the heaviest guns carried by 
the Victory were the 42-pounders of 75 cwt., but in these later 
armaments the 68-pounder of 95 cwt. is in common use, and you 
will have noted that the carronades have altogether disappeared. 
But as regards improvements in guns or mounting, if we except 
the pivot-guns, with respect to which there was some faint 
approach to mechanical contrivance to facilitate working, the guns 
and carriages were of the rude description to which I have alluded. 
In one t, indeed, a great change has been made. Shell-fire 
had been brought to a considerable state of perfection, and the 
importance ascribed to it may be traced in the number of 10in. 
and 8in. shell guns which entered into the armament of the Duke 
of Wellington and the other ships I have mentioned. Moorsom’s 
concussion fuse and other similar contrivances lent great assistance 
. this mode of warfare, and its power was soon terribly emphasised 
y the total destrietion of the Turkish squadron at Sinope by the 
a fleet. In that action shell-fire appears to have been 
almost exclusively used, the Russians firing their shell with rather 
ong-time fuses in preference to concussion, with the avowed object 
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of there being time before bursting to set fire to the sang 
they lodged. It is curious to note in the bygone 
relative to shell-fire the arguments which were used 


steamboats, and of the locomotive engines in the torpedoes carried 
which are themselves engines of a most refined and delicate 
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among others it was said that the shell would be more dangerous 
to those who used them than to their enemies. There was 
some ground for this contention, as several serious catastrophes 
resulted from the first attempts to use fused shells. Perhaps the 
most serious was that which occurred on board H.M.S. Theseus, 
when seventy 36-pounder and 24-pounder shells captured from a 
French store = and placed on the quarter-deck for examination 
exploded in quick succession, one of the fuses having by some acci- 
dent been ignited. The ship was instantly in flames ; the whole of 
the poop and after part of the quarter deck were blown to pieces. 
The vessel herself was saved from destruction with the greatest 
difficulty, and forty-four men were killed and forty-two wounded. 

is accident was due to a neglect of obvious precautions, which 
would hardly occur now-a-days, but I have alluded to the circum- 
stance because the same arg ts, or arg ts tending in the 
same direction, are in the present day reproduced against the use 
of —_ oe as oe charges for shells, To this subject I 
myself an yo friend and fellow labourer, Mr. Vavasseur, have 
given a good deal of attention, and the question of the use of these 
shells and the best form of explosive to be employed with them is, 
I believe, receiving attention from the Government. The impor- 
tance of the problem is not likely to be overrated by those who 
have witnessed the destruction caused by the bursting of a high 
explosive shell, and who appreciate the changes that by their use 
may be rendered necessary, not only in the armaments, but even in 
important constructional points of our men-of-war. Shortly before 
the termination of a long period of which commenced 
in 1815, the attention of engineers and those conversant with 
mechanical and metallurgical science seems to have been strongly 
directed towards improvements in war material. It may easily be 
that the introduction of steam into the Navy may have had some- 
thing to do with the pe mp of this movement, but its further 
P was undoubtedly greatly accelerated by the interest in the 
subject awakened by the disturbance of European peace which 
commenced in 1854. Since that date—whether we have regard 
to our vessels of war, the guns with which they and our fortesses 
are armed, the carriages upon which those guns are mounted, or 
the ammunition they employ—we shall find that changes so great 
and so important have been made that they t to a plet 
revolution. I believe it would be more correct to say several com- 
plete revolutions. It is at least certain that the changes which 
were made within the period of ten years following 1854 were far 
more important and wide-spreading in their character than were 
all the improvements made during the whole of the great wars of 
the last and the commencement of the present century. Indeed, 
it bas always struck me as most remarkable that during the long 
period of the Napoleonic and earlier wars, when the mind of this 
country must have been to so large an extent fixed on everything 
connected with our naval and military services, so little real pro- 
gress was made. Our ships, no doubt, were the best of their class, 
although, I believe, we were indebted for many of our most 
renowned models to vessels captured from our neighbours. They 
were fitted for sea with all the resources and skill of the first sea- 
men of the world, and when at sea were handled in a manner to 
command universal admiration. But their armaments were of the 
rude nature I have described, and, so far as I can see, 
little, if any, advantage over those of nearly a couple of centuries 
earlier. It is not improbable that the great success which attended 
our arms at sea may have contributed to this stagnation. The 
men who with such arms achieved such triumphs, may well be for- 
given for believing that further improvement was unnecessary, 
and it must be remembered that the practice of engaging at very 
close quarters minimised to a great extent the most striking defi- 
ciencies of the guns and their mountings. I need scarcely, however, 
remind you that were two vessels of the old type to meet, one 
armed with her ancient armament, the other with modern guns, it 
would be vain for the former to attempt to close. She would be 
annihilated long before she approached sufficiently near to her 
antagonist to permit her guns to be used with any effect. It would 
be quite impossible, within reasonable limits of time, to attempt to 
give anything like an historical it of the changes which have 
taken place in our ships of war during the last thirty-five years, 
and the long battle between plates and guns will be fresh in the 
memory of most of us. The modifications which the victory of one 
or the other impressed on our naval constructions are sufficiently 
indicated by the rapid changes of type in our battleships, and by the 
number of armour-clads once considered so formidable, but seldom 
now mentioned except to adorn the tale of their inutility. The 
subject also requires very special knowledge, and to be properly 
handled must be dealt with by some master of the art, such as our 
Director of Naval Construction. 

Let me now compare with the vessels of the past those of the 
present day, and for my purpose I shall select for comparison as 
first-rates the Victoria and the Trafal, The Victoria has a 
length of 340ft., a breadth of 70ft. She has a displacement of 
about 10,500 tons, an indicated horse-power of 14,b44, and she 
attained a speed on the measured mile of 17} knots. She hasa 
thickness of 18in. of compound armour on her turrets, a similar 
thickness protects the oubt, and her battery deck is defended 
with 3in. plates. Her armament consists of two 16}in. 110-ton 
guns, one l0in. 30-ton gun, twelve 6in. 5-ton guns, twelve 
6-pounder and nine 3-pounder quick-firing guns, two machine guns, 
and six torpedo-guns. The Trafalgar has a length of 345ft., or 
very nearly double the length of the Victory, a displacement of 
12,000 tons, an indicated horse-power of 12,820, and a speed on the 
measured mile of a little over 17} knots. Her armament consists 
of four 68-ton guns, six 4‘7in. quick-firing guns, six 6-pounder, and 
nine 3-pounder quick-firing guns, six machine and six tor- 
pedo guns. Comparing the armament of the Victoria with that 
of the Victory, we find, to quote the words of Lord Armstrong 
—which when evaluating the progress we have made will bear 
repetition—that while the heaviest gun on board the Victory 
was a little over 3 tons, the heaviest on board the Victoria is a 
little over 110 tons. The largest charge used on board the Victory 
was 101b., the largest on the Victoria close on 1000 Ib. 
The heaviest shot used in the Victory was 681b., in the Victoria 
it is 1800 lb. The weight of metal discharged from the 
broadside of the Victory was 1150 1b., from that of the Victoria it 
is 4750 lb. But ran, Sages to the energy of the broadside, the 
power of each ship is better indicated by the quantity of powder 
expended than by the weight of metal discharged, and while the 
broadside fire from the Victory consumed only 355 1b. of powder, 
that from the Victoria consumes 31201b. These figures show in 
the most marked manner the enormous advances that have in 
every direction been made in the construction and armament of 
these marine monsters; but it is when we come to the machinery 
involved in our first-rates that the contrast between the past and 
the Bsc ony is brought most strongly into prominence. I have 
alluded to the simplicity of the arrangements on board the old 
battleships, but no charge of this nature can be made against the 
present. The Victoria has no less than twenty-four auxiliary 
steam engines in connection with her main engines, viz., two start- 
ing, two running, eight feed, eight fan for forced draught, and 
four circulating water engines. She has, in addition, thirty steam 
engines unconnected with her propelling engine, viz., six fire and 
bilge engines, two auxiliary circulating engines, four fan engines 
for ventilating purposes, two fresh-water pumping engines, two 
evaporative fuel engines, one workshop, one capstan, and five 
electric light engines, four air compressing and three pumping 
seamen ee hydraulic purposes. She has, further, thirty-two 
hydraulic engines, including two steering engines, four ash-hoisting 
engines, two boat engines, four ammunition lifts, two turret- 
turning engines, one topping winch, two transporting and lifting 
engines, two hydraulic bollards, and fourteen other engines for 
es the various operations necessary for the working of her 

eavy guns, making a grand total of eighty-eight engines. This 
number is exclusive of the machinery in the torpedo”and other 














At an earlier point in my address I alluded to the incomparable 
seamanship of our bygone naval officers. Seamanship will, I fear, 
in future naval battles no longer play the conspicuous part it has 
done in times The weather gage will belong, not to the 
ablest sailor, but to the best engineer and fastest vessel ; but the 

ualities of Biren energy, and devotion to their profession which 

istinguished the seamen of the past have, I am well assured, been 
transmitted to their descendants, and I am glad to have the oppor- 
tunity of expressing my admiration of the ability and zeal with 
which the naval officers of the present day have mastered, and the 
skill with which they use, the various complicated and in some 
cases delicate machinery which mechanical engineers have 
placed in their hands. I now to a class of vessel—the fast 
protected cruisers—intended to take the place and perform the 
duties of the old frigates. Of these I will take as t H.M.S. 
Medusa and the Italian cruiser Piemonte. The Medusa has a 
— of 265ft., a breadth of 41ft., a displacement of 2800 tons, 
and her engines have 10,010 indicated horse-power. Her arma- 
ment consists of six 6in. breech-loading guns, ten 3-pounders, four 
machine guns, and two fixed and four turning to o tubes. The 
Piemonte has a length of 300ft., a breadth of 38ft., a displace- 
ment of 2500 tons, and her engines of 12,981 indicated horse-power 
developed on the measured mile a speed of 22°3 knots, or about 
26 miles. Her armament, remarkable as being the first instance 
of an equipment posed altogether of quick-firing guns, con- 
sists of six 6in. 100-pounders, and six 4*7in. 45-pounders, all with 
large arcs of training, ten 6-pounder Hotchkiss, four Maxim- 
Nordenfelt machine guns, and t torpedo guns. These vessels 
have a steel protective deck, with sloping sides from stem to stern, 
rotecting the vitals of the ship. Above and below the armour 
Heck the vessels are subdivided into a large number of watertight 
compartments, and a portion of the vessel’s supply of coal is em- 
ployed to give additional protection. With respect tothe Piemonte, 
the engines, vertical triple-expansion, were designed and constructed 
by Messrs. ———— Tennant, and Co. Theyare, in order that 
they may be wholly below the water-line, of exceedingly short stroke 
—27in.—and the behaviour of the engines, both on their trials 
here and in the very severe weather to which the vessel was 
exposed on her out, amply justify these eminent engineers 
in their somewhat bold experiment. I might describe other 
cruisers, both larger and smaller than those I have selected ; but £ 
must not fatigue you, and will only in this part of my subject 
draw your attention to these triumphs of engineering ingenuity 
and skill, I mean the torpedo boats, which—whether or not loco- 
motive torpedoes continue to hold their own as engines of 
destruction—are destined, I believe, to play no insignificant part 
in future naval warfare. Let me illustrate the marvels that have 
been achieved by the great English engineers who have brought 
these vessels to their present state of perfection by giving you a 
few particulars concerning one or two of them. A first-class 
to! o boat by Yarrow has a length of 135ft., a breadth of 14ft., 
a displacement of 88 tons, and with engines of 1400 indicated 
horse-power attains a speed of a little over 24 knots. A slightly 
larger boat, built for the Spanish Government by Thorneycroft, 
has a length of 147ft. 6in., a breadth of 14ft. 6in., and with 
engines of 1550 indicated horse-power has attained a speed of a 
little over 26 knots. It is interesting to note that the engines of 
the first-named torpedo boat develope nearly exactly the same 
power as those of the 90 ship, the Cesar, and the engines of 
the second-named but little less that develo by the Duke 
of Wellington, two vessels which, you will remember, I have taken 
as types of the second and first-rate men-of-war of thirty-five 
years ago. The weight of the engines of the Duke of Wellington 
and the Cesar would be approximately 400 tons and 275 tons, 
while that of the torpedo ts is about 34 tons. But if these 
results are sufficiently remarkable, the economy attained in the con- 
sumption of coal is hardly less striking. The consumption of coal 
in the early steam battleships was from 4 lb, to 51b. per indicated 
horse-power per hour, and occasionally nearly reached 8 lb. 
At the present time in good performances the coal consumption 
ranges from 14 to 1#1b. per indicated horse-power per hour under 
natural draught, and from 2 to 2} 1b. per hour with forced draught. 
In warships the engines are di ed to obtain the highest pos- 
sible power on the least possible weight, and this for a comparatively 
short time, and, further, have to work at such various powers, 
that the question of economy must be a secondary consideration. 
With the different conditions existing in the mercantile marine, 
more economical results may be expected, and I believe I shall not 
be far wrong in assuming that in special cases 14 1b. may possibly 
have been reached ; but I have not been able to obtain exact 
information on this head. 

Turning now to the guns, let me refer first to those which were 
in use thirty-five years ago, and which formed the armaments of 
the ships of those days, and of the fortresses and coast defences of 
the United Kingdom and colonies, The whole of these, with the 
exception of a few very light guns, were made of cast iron. I have 
already alluded to the small amount of machine work—not of a 
very refined character—expended onthem. Although the heaviest 
gun in use was only a 68-pounder, there were no less than sixty 
different natures of iron ordnance. Of the 32-pounder alone there 
were as many thirteen descriptions, varying in length and weight. 
Of these thirteen guns, again, there were four separate calibres 
ranging from 6-4lin. to 6°3in., and as the — was the same 
for all, the difference fell on the windage. is varied, assuming 
gun and projectile to be accurate, from about 0°125 to 0°250, so 
that it may easily be conceived the diversity of the tables of fire 
for this calibre of gun were very —_ And although from the 
simple nature of the guns, and the absence of anything like mechani- 
cal contrivance connected with them, it was quite unnecessary to give 
to them the care and attention that are absolutely indispensable in 
guns of the present day, it must not be supposed that they were 
altogether free from liability to accident and other defects. 
1 had occasion recently to look into the question of the guns 
employed in the siege of Sebastopol, and found that in that great 
siege no less than 317 iron ordnance were used by this country. 
At the close of the siege it was found that eight burst, 101 
had been condemned as unserviceable, while fifty-nine were 
destroyed by the enemy’s fire. The 95 cwt. 68-pounder gun seems 
to have been about the largest gun that could safely be made of 
cast iron, and that in it the limit of safety was nearly reached 
was shown by the fact that a serious percentage of this calibre 
burst or otherwise failed. With the spherical shot the column of 
metal per unit of area to be put in motion by the charge was 
small, and to this the guns probably owed their safety. When the 
same charge was used, and cylinders representing double, treble, 
or quadruple the normal weight of the shot were fired, the end 
was rapidly reached, the frequently bursting before 
cylinders four or five times the weight of the shot were employed. 
But the fact that a stronger and more reliable material than cast 
iron was necessary was shortly to be emphasised in a much more 
striking manner. The great superiority of rifled to smooth-bored 
ordnance in every respect, in power, in range, in accuracy, in 
destructive effect of shrapnel and common shell, was in this 
country demonstrated by Lord Armstrong and otkers. This led 
to numerous attempts to utilise cast iron for rifled ordnance. The 
whole of these efforts resulted in failure. Although the charges 
were feebler than with smooth-bored guns, these experimental 
guns burst one after the other with alarming rapidity, generally 
before many rounds had been fired. The matter was not made 
much better when the expedient was adopted of strengthening 
these guns by hoops or rings shrunk on externally. Failures with 
this arrangement were little less frequent, the cast iron ee 
under the jackets, and the only plans in which cast iron was u 
with any success were those proposed respectively by Sir W. Palliser 
and Mr. Parsons, who inserted, the one a coiled wrought iron, and 
the other a steel tube in a cast iron gun block. But the country 
that suffered most severely from the use of cast iron was the 
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United States. Their great civil war took place just when efforts 
were being made in every country to introduce rifled artillery. 
Naturally every nerve was strained to manufacture these guns, 
and naturally the resources that came most readily to hand were 
first employed. A — presented by the Joint Committee on 
mance to the United States Senate in 1869 gives the history of 
these guns, which were nearly all either cast iron or cast iron re- 
inforced with hoops in the way I have described. I have heard 
the existence of internal strains disputed, but in this report we 
read that ten guns burst—that is, flew to pieces—when lying on 
chocks, without ever having had a shot fired from them, and 
ninety-eight others cracked or became ruptured under like condi- 
tions. In the ‘“‘Summary of Burst Guns,” in the same report, it 
is stated that 147 burst and twenty-one were condemned as unser- 
viceable ; twenty-nine of them being smooth-bore and 139 rifled 
ordnance. But perhaps the most striki is that which 
relates that in the action before Fort Fisher all the Parrott guns in 
the fleet burst, and that by the bursting of five of these during 
the first bombardment, forty-five men were killed wounded, 
while only eleven men were killed or wounded by the enemy’s fire. 
The muzzle velocity given by the smooth-bored cast iron guns may 
be taken a ximately at 1600 foot-seconds, and at the maximum 
elevation with which they were generally fired, their range was 
about 3000 yards. The 32-pounder, with a charge of one-third the 
wei = ty ee - eee a = ev nea — 
y e 68-pounder, with a of a one-fourth, 
nearly 3000 The same gun, with an excentric shot, and an 
elevation of 24 deg., gave a maximum range of 6500 yards. But 
it must not be supposed because the range tables gave 3000 yards 
as practically the extreme range of the ordnance of thirty-five 
years ago, that our guns possessed any high efficiency at that dis- 
tance, At short distances, from 300 to yards, dependent on the 
calibre, the smooth-bored were reasonably accurate, but the 
errors multiplied with the distance in so rapidly increasinga ratiothat 
long before a range of 3000 yards was attained the chance of hitting 
an object became extremely small. It is desirable to give some 
idea of the accuracy, or rather want of accuracy, of these _ 
In 1858 I was appointed secretary to the first Committee on Rifled 
Cannon, and the early experiments showing how ex i was 
the accuracy of the new weapons, it became a matter of import- 
ance to devise some means of comparing in this aspect the old and 
the new The plan I proposed was one which has since been 
followed by the artillerists of nearly all countries. It was to calcu- 
late the probable error in range and the probable error in defiec- 
tion, —e? from these data the area within which it would be an 
even chance that any given shot would strike; or, in other 
words, that area within which, out of a large number of round 
half that number would fall. This area was for the smooth-bo 
gun at a range of 1000 yards, 147°2 yards long by 9-1 yards broad, 
or 1339°5 square yards, while the similar area for the rifled gun at the 
same range was 23°1 yards long by 0°8 yards broad, or an area of 
18°5 square yards. But the great d of y due to an 
increase of range with the smooth-bore guns is —— remark- 
able. Experiments showed that with the smooth-bored gun an 
increase of range of only 350 yards more than doubled the error in 
deflection, and made the area selected for comparison 206 
long by 20°2 broad, or 4161 square yards, as nearly as possible 
trebling the area for an increase in range of 35 cent. But I 
have not done yet. These ———- were e with the same 
lots of powder carefully mixed, and the irregularities in velocity 
would be such as are due to manufacturers’ errors only. But the 
variations in the energy developed by the gunpowder employed 
have still to be considered. In 1860, being then an associate 
member of the Ordnance Committee, I carried on for the 
Government the first electro - ballistic nye made 
in this country. My attention was early called to the great 
variation in energy developed by powders recently made and pro- 
fessedly of the same make, and I pointed out that in my experi- 
ments the variations between one lot of powder and another 
ited lly to 25 per cent. of the total energy developed. 
It is unnecessary to say that on service, and when powder had 
been subjected to climatic influences, the variations would have 
been much greater. variations in energy of new powder were 
chiefly due to the method of proof then in use, the Eprouvette 
mortar, than which nothing can be conceived better adapted for 
passing into the service powders unsuitable for the guns of that 
time. But with the want of accuracy of the gun itself, and the 
want of uniformity in the propelling agent, it may easily be con- 
ceived that a limit was soon reached beyond which it was a mere 
waste of ammunition to fire at an object even of considerable size, 
and we can appreciate the reasons which led our naval commanders, 
whenever possible, to close with their enemy. When we come 
to consider guns of the present day, the first point that attracts 
our attention is the enormous increase in the size and weight of 
the larger natures. It may fairly be asked indeed if, weight for 
weight, the modern guns are so much more powerful than the old, 
and if we have command of such great ranges, why such heavy 
guns should be necessary. The answer to this, of course, is that it 
has been considered essential to have guns capable of piercing at 
short distances the thickest armour which any ship can carry, and 
this demand has led us from guns of 5 tons weight up to guns of 
110 and 120 tons weight, and to the development of the important 
mechanical ments for working them, to which I shall 
presently refer. the principles which guide the construction of 
these large guns I shall say little, both because the subject is too 
technical to be dealt with in an address, and because the practice 
of all nations, though differing in many points of detail, in 
essentials is closely accordant. On three — of construction 
we lay particular stress in this country. ese points are: That 
the gun shall be strong enough to resist the normal working 
ressure, even if the inner tube or barrel be completely split. 
| whether we regard the as a whole, or the parts of which 
it is composed, the c' of form should be as little abrupt as 
possible, and that any angle or corner must be absolutel 
avcided. As in principles of construction, so in material employed, 
is the practice of the great gun-making nations closely agreed. 
The steel employed is ductile and subjected to severe specifications 
and tests, which differ slightly one from the other, but exact, in 
effect, qualities of steel substantially the same. So far as I know, 
the application of the tests in this country is more severe than in 
any other, and I take this opportunity of entering my protest 
against the stat | which I have seen more than once in the 
journals of the day—tbat English gun steel is in any way inferior 
to any that is produced in any part of the world. Sheffield has in 
no respect lost its ancient reputation in the art of steel-making, 
and to my certain knowledge has supplied large quantities of 
steel, admitted to be of the first quality, to gunmakers of the Con- 
tinent. The steel made by Sir J. Whitworth and Co. has likewise 
long been in great repute both at home and abroad, and looking 
at the care devoted to the subject by the Government, and the 
eagerness with which improvements in the quality and mode of 
manufacture are sought for and acted on by the steel makers, we 
may be absolutely certain that to the best of our knowledge the 
most suitable material is used in the construction of our guns. As 
many of you are aware, the mild steel which is used for the manu- 
facture of guns, is after forging and rough boring subjected to the 
process of oil-hardening, being subsequently annealed, by which 
— it is intended that any detrimental internal strain should 
removed. This process of oil-hardening, introduced first by 
Lord Armstrong in the case of barrels, is now almost universally 
adopted for all gun forgings. Of late, however, there has been 
considerable discussion as to whether or not this oil-hardening is 
necessary or desirable; and while admitting the increase of the 
elastic limit due to the process, it is asked whether the same results 
would not be obtained by taking a steel with, for example, a higher 
percentage of carbon, and which should give the same elastic limit 
and the same ductility. The advocates of oil-hardening urge that 
steel with low carbon, duly oil-hardened to obtain the elastic limit 
and strength desired, is more reliable than steel in which the same 
results are reached by the addition of carbon. Those who main- 

















tain the opposite view point to the uncertainty of obtaining uniform 
results by oil hardening, to the possibility of internal strains, and 
to the costly plant and delay in manufacture necessary in carrying 
itout. The question raised is undoubtedly one of t importance, 
but it appears to me to be one concerning which it is quite within 
our power in a compenntinats ahavt time, by properly arranged 
experiments, to arrive at a definite conclusion. 
Sir F. Abel has, in his presidential address, given us so masterly 
a résumé of the present state of the steel question in its metallur- 
gical and chemical ts, that it is unn for me to add 
anything on this head. I will only remark that in selecting steel 
for gun-making, individually I should prefer that which is on the 
side of the low limit, to that which is near the high limit, of the 
breaking weight prescribed by our own and other Governments. 
I have this preference because, so far, experience has taught us 
that these lower steels are safer and more reliable than the stronger 
—and in guns we do not subject, and have no business to subject, 
the steel to stresses in any way approaching that which would 
produce fracture. Of course, if our metallurgists should give us a 
steel or other metal which, with the same good qualities, possesses 
also greater strength, such a material would by preference be 
employed, but it must not be supposed that the introduction of 
a new material would enable us, to any great extent, to reduce 
the weight of our guns. Asa matter of fact, the energy of recoil 
of many of our guns is so high that it is undesirable in any case 
materially to reduce their weight. As an illustration, | may 
mention that some time ago, in re-arming an armour-clad, the firm 
with which I am connected was asked if, by using the ribbon con- 
struction, it would be possible, while retaining the same energy in 
the projectile, to reduce the weight of the main armament by three 
tons per gun. The reduction per se was quite feasible, but when the 
designs came to be worked out it was found that, on account of the 
higher energy of recoil, no less than four tons a per gun had 
to be added to strengthen the mounting, the deck, and the port 
pivot fastenings. The chamber pressures with which our guns are 
worked do not generally exceed 17 tons per square inch, or say 
2500 atmospheres. It must not be supposed that there is any 
difficulty in making guns to stand very much highér initial 
tensions; but little would be gained by so doing. Not only can a 
higher effect be obtained from a given weight of gun if the initial 
pressure be kept within moderate Fimits, but with high pressures the 
erosion—which increases very rapidly with the pressure—would 
destroy the bores in a very few rounds. In fact, even with the 
pressures I have named, the very high charges now employed in 
our large guns—1060lb. have frequently been fired in a single 
the relatively long time during which the high 
temperature and pressure of explosion are maintained, have 
aggravated to a very serious extent the rapid wear of the bores. 
In these guns, if the highest charge be ten 3 erosion, which no skill 
in construction can obviate, soon renders repair or relining necessary. 
Reduced charges, of course, allow a materially prolonged life of the 
bore, and there is also a very great difference in erosive effect 
between powders of different composition, but giving rise in a gun 
to the same pressures. Unfortunately, the powder which has up 
to the present been found most suitable for large guns is also one 
of the most erosive, and powdermakers have not so far succeeded 
in giving us a powder at once suitable for artillery purposes, and 
possessing the non-eroding quality so tly to be desired. An 
amide powder made by the Chilworth Company, with which I 
have, not long ago, experimented, both gave admirable ballistic 
ts, and at the same time its erosive effect was very much 
less than that of any other with which I am acquainted. It 
is by no means certain that the powder would stand the 
tests which alone would justify its admission into the service ; 
but the question of erosion is a very serious one, and has 
hardly, I think, received the attention its importance demands. 
No investigation should be neglected which affords any p 
of minimising this t evil. On the introduction of rifled 
artillery the muzzle velocities, which you will remember had been 
with smooth-bore guns and round shot about 1600 foot-seconds, 
were, with the elongated projectiles of the rifled gun, reduced to 
about 1200 foot-seconds. In the battle between plates and guns 
these velocities were with armour-piercing cage gradually 
increased to about 1400 foot-seconds, and at about this figure they 
remained until the ———— by the Government of aCommittee 
on Explosives. By the experiments and investigations of this 
Committee it was shown that, by improved forms of gunpowder 
and other devices, velocities of 1 foot-seconds could be obtained 
without increasing the maximum pressure, and without unduly 
straining the existing guns. Similar advances in velocity were 
nearly simultaneously made abroad; but in 1877 my firm, acting 
on independent researches on the action of gunpowder made by 
myself in conjunction with Sir F. Abel, constructed 6in. and 8in. 
guns which advanced the velocities from 1600 to 2100 foot-seconds, 
and this great advance was everywhere followed by a reconstruc- 
tion of rified artillery. With the present powder the velocities of 
the powerful armour-piercing guns, firing projectiles considerably 
increased in weight, may taken at from 2000 to 2100 foot- 
seconds. The distance of 3000 yards, which I said practically 
represented the extreme range of smooth-bored guns, is attained 
with an elevation of only 2deg. in the case of the 68-ton gun, and 
of 3$deg. in the 4°7in. quick-firing gun; while at 10deg. the 
ranges are 9800 and 5900 yards respectively, and, as an instance of 
extreme range, 1 may mention that with a 9-2in. gun a distance of 
over thirteen miles has actually been reached. Nor is the accurac 
less remarkable. Bearing in mind the mode of comparison whic 
I have already explained, at 3000 yards range the 68-ton gun would 
put half its shot within a plot of ground 7:2 yards long by 03 
yards broad, and the 4-7in. gun within a plot 19 yards long by 
13 yards broad; or, to put it in another form, would put half 
their rounds in vertical targets respectively 0°92 yards broad b: 
0°34 yards high and 1°3 yards broad by 1°6 yards high. But it 
cannot be assumed that we are at the end of p Already, 
with the amide powder we have obtained nearly foot-seconds 
in a 6in. gun with moderate chamber pressures, und with the 
cordite originated by the Committee on Explosives, of which Sir 
F. Abel is president, considerably better results have been 
obtained. I have elsewhere pointed out that one of the causes 
which has made gunpowder so successful an agent for the purposes 
of the artillerist is that it is a mixture, not a definite chemical 
combination ; that it is not possible to detonate it ; that it is free, 
or nearly so, from that intense rapidity of action and waves of 
violent pressure which are so marked with nitro-glycerine and other 
kindred explosives. We are as yet hardly able to say that cordite 
in —_ large charges is free from this tendency to detonation ; but 
I think I may say that up to the 6in. gun we are tolerably safe ; 
at least, so far, I have been unable, even with charges of fulminate 
of mercury, to — detonation. I need not remind you that 
cordite is smokeless, and that smokeless powder is almost an 
essential for quick-firing guns, the larger natures of which are day 
by day rising in importance. 
(Zo be continued.) 








AN UNPRECEDENTED RECORD.—THE 
BRITANNIC. 


WE have on previous occasions drawn attention to the singular 
performances of many of the White Star Company’s vessels. We 
say “‘singular” because the results attained are absolutely with- 
out parallel in the history of steam shipping. We could mention 
many fine ocean steamers belonging to the various companies which 
still do good work after some ten or fifteen years’ service, but it is 
always the case that such vessels are relegated to the less import- 
ant routes, owing to their inability to maintain the requisite speed. 
In fact, taking the average experience with ‘ocean steamers, it is 
found that in ten or twelve years’ time they become obsolete, and 
it is then usually a question of re-engineering and re-boilering 
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them, or selling them out of the fleet. Looked at, then, in the 
light of the average steamship capability, the record of some of the 
earlier White Star Company’s vessels is simply marvellous, and, as 
we may say, altogether without precedent. We have before ys 
the log of the White Star mail steamer Britannic, which arrived jn 
the Mersey on Thursday evening, 4th September, from New York 
She left New York at 9.35 p.m.—Greenwich mean time—o, 
pag enon A in last week, and arrived at Queenstown at 4.30 a.m 
on Thursday, the 4th instant, thus completing her 318th Trans. 
atlantic passage in 7 days 6 hours 55 minutes, the fastest time she 
has yet made, The following is her log:— 
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or an average oa of 16°08 knots per hour. Fine weather pro. 
vailed during the The Britannic’s previous best Anad 
ance was in March, 1888, when she crossed from Sandy Hook to 
Queenstown in 7 days 9 hours 30 minutes, which was regarded as 
sufficiently remarkable. But when it is remembered that this high 
speed, averaging over 16 knots per hour throughout, or nearly 
nineteen statute miles, is obtained in a ship of over sixteen years 
old, with her original compound engines and boilers, on a small 
coal consumption, and with her large carrying capacity, it will be 
seen that the Britannic has been so constructed as to give results 
unattainable with the fastest ships of the present day, and 
actually increases in speed as she grows older, reversing the usual 
experience. It is worthy of mention that in ten voyages per. 
formed during 1888 the Britannic averaged 7 days 15 hours 57 
minutes, whilst her sister ship, the Germanic, during 1889 made 
thirteen voyages averaging 7 days 15 hours 2] minutes, showing a 
wonderful uniformity in the — of these twin vessels. e 
Britannic and Germanic were built in 1874, by Messrs. Harland 
and Wolff, Belfast, and engined by Messrs, Maudslay, Sons, and 
Field, London, the engines oy be remarkably fine set of tandem 

pound The question may be asked to what do we attribute 
the magnificent performances of these vessels? We can only say 
that, in our opinion, a very great deal is to be credited to the 
shape of the hull. When any of our great liners are in dry dock, 
we make it a point to inspect them, and pare the diff 
lines. Anyone who has done this, and compared the Britannic 
with other crack boats, cannot have failed to notice very great 
differences. The extreme fineness of entrance, the absence of 
forefoot, the long and full midship section, and the graceful run 
aft, are features of these boats more pronounced than in most 
others. Again, a glance at the proportions of these boats and the 
results achieved prove the soundness of Scott-Russell’s theory that 
to obtain speed we must have great relative length. These points 
in the design of the hull have been so carefully and judiciously 
considered by the talented designer of the White Star boats, Sir 
E. Harland, with the result that they are among the most econo- 
mical as regards coal consumption of any vessels on the Atlantic, 
Of course we can put, as is sometimes done, unlimited power into 
a vessel and drive her. This is, however, not scientific, and there- 
fore not commercially successful. In the machinery of these 
vessels there is nothing very special except that at the date of its 
construction it represented the best marine practice. Those 
who believe in ‘‘ good iron” for ships and engines can certainly 
point to the Germanic and Britannic as an instance in point. 
Another very important factor has been the splendid workman- 
ship put into these vessels, and another equally important 
factor is that the owners have a name for keeping their vessels in 
the hig! hest state of efficiency, no expense being spared to this 
end. ly, Messrs. Ismay, Imrie, and Co, intrust their splendid 
vessels only to the very best men, as captains, engineers, and 
officers, that they can procure. Nothing except faithful service 
rendered, work honestly and carefully performed, could achieve 
these astonishing results. The company pay the highest wages, 
and so obtain the best service. The Britannic is commanded by 
Captain Henry Davison, R.N.R., who served his apprenticeship 
with Messrs. Ismay, Imrie, and Co., has continued throughout in 
their employ in sail and steam, and was the captain of one of the 
White Star steamers in the Pacific trade for several years before 
obtaining his command in the Atlantic service. The chief-engi- 
neer of the Britannic, Mr. Kitchen, has also a very creditable 
record. Before being promoted to the Britannic in August, 1888, 
Mr. Kitchen was for sixteen years in charge of the Adriatic’s engines, 
and during that time made 154 round voyages between Liverpool 
and New York, nearly a million nautical miles, without having any 
disablement in his engine-room. It gives us peculiar pleasure to 
place the above facts on record. Not only from the technical 
point of view, but also from a higher standpoint, the performances 
of the Britannic reflect a lustre on all concerned,—Liverpool 
Journal of Commerce. 














LAUNCHES AND TRIAL TRIPS. 


THE s.s. Radnorshire, a new vessel of 4300 tons deadweight, 
built by Messrs. C. 8S. Swan and Hunter, Wallsend, for Messrs, 
D. J. Jenkins and Co., of London, and intended for the China and 
Japan trade, has just left the ‘Tyne for sea, and after a satis- 
factory trial trip, proceeded to Antwerp to load for the East. The 
engines are oo by the Wallsend Slipway and Engi- 
neering Company. Cylinders 23in., 38in., and 6lin. by 39in. stroke, 
and the vessel has been completed under the superintendence of 
Mr. C, E, Hudson, 


The s.s. Sola, a screw steamer built by Messrs. Sir Raylton, 
Dixon, and Co., for Messrs. Arthur Holland and Co., London, took 
her trial trip from the Tees on Wednesday. This boat is built on 
the web Ng peor a having a p, raised quarter deck, 
long bridge, topgallant forecastle, and is of the following 
dimensions :—Length over all, 287ft.; breadth, 39ft.; depth 
moulded, 21ft. 3in.; deadweight capacity, about 3300 tons. Her 
engines, which have been fitted by Messrs. the North-Eastern 
Marine Engineering Co., Sunderland, with cylinders 2lin., 35in., 
57in. by 39in. stroke, gave entire satisfaction on the trial run. The 
Sola is the seventh vessel that Messrs. Dixon have built to the 
order of Messrs. Holland this year, and they have also three more 
in course of construction. 

The Campbeltown Shipbuilding Company launched from its 
we at Campbeltown—Firth of Clyde—on Friday, 5th inst., a 

ndsomely modelled steel screw steamer of 1850 tons deadweight. 
Dimensions: 225ft. between perpendiculars, by 32ft. 7in. by 
17ft. 4in. moulded. Machinery: ‘Triplo-cxpension engines 17in., 
27in., and 44in. by 33in. stroke, by Messrs. Robert Harvey and Co., 
Parkgrove Ironworks, G' . This steamer has a long raised 
quarter deck, bridge deck extending forward of foremast, top- 
gallant forecastle, water ballast amidships, complete and speedy 
pumping facilities, Emerson, Walker, and Thompson Bros’ patent 
windlass, Alley and MacLellan’s steam steering gear workable from 
upper or lower bridges, and Hastie’s screw steering gear aft. All 
the latest improvements for navigating the ship economically and 
for the spool loading and discharging of cargo are to be cupplied, 
including three large steam winches, &c. &c. Steam will be suppli 
by a large boiler having three corrugated furnaces. It is expected an 
ave’ — of 9} knots loaded at sea on a moderate consum tion 
of fuel will be attained. The vessel has been built to class 100 Al 
at po hy for Greek owners, and is intended for the Mediterranean 
and Black Sea trade, for which she is specially adapted. Captain 
Margaroni, who has superintended the completion of the vessel, 
represented the owners, whose London agents are Messrs. Vagliano 
Bros. The steamer was named 





Despina by Miss MacNab. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

AsTeaDy tone characterises business, and there are indications 

that the recent po, sage 0m is well maintained. At the same 

time there seems to be no danger of such an upward rush of prices 
as occurred last autumn. They will probably go higher before the 

close of the year, but the evidences all point to the rise being of a 

ual character, Satisfaction is expressed at this condition of 
things, since a return of the ‘‘boom” experienced about this time 

a twelvemonth ago would not be ultimately beneficial, recovering 

as business now is from a previous depression. 

The autumn export trade is opening up in a fairly satisfactory 
manner, though further improvement may be ere before long, 
when foreign customers have realised the fact that the low prices 
to which they have of late been accustomed must give way to rates 
which will be more remunerative to sellers, 

It is noted that the Board of Trade returns demonstrate a mode- 
rate improvement. Of metals and articles manufactured there- 
from, the total value of the exports was £3,639,295, an increase of 
£299,850, and the machinery and millwork exported was valued at 
£1,281,500, or a small increase as compared with a year ago. The 
quantity of iron and_ steel ship was 345,857 tons, worth 
£2,613,660, as against 383,330 tons, valued at £2,459,200 for the 
corresponding period of last year. For the cot eight months the 
total exported was 2,760,250 tons of the value of £21,493,850, as 
compared with 2,726,930 tons, worth £18,624,000, Pig iron exports 
were lower for the month, but an increase for the eight months. 
There was I increase during the month of tin-plates, wire, raw 
copper, and tin. : 

e report brought to Change this afternoon showed that most 
of the mills and forges have more regular employment than for 
several months past, and in some instances departments of works 
previously laid off are being again put into operation. Thus the 

vent Ironworks, Bilston, have been restarted for the rolling of 
sheets after being idle since last February. 

For galvanised sheets there is a better demand, and prices are 
up owing to the dearness of spelter, which is now £25 2s, 6d. to 
£25 5s, in Birmingham. Moreover, supplies are difficult to obtain 
even at this figure. Galvanised roofing sheets are in better 
demand for India, and particularly for Ceylon. The improved call 
for gaivanised sheets has led to a better request for ordinary 
black sheets. These are now quoted £7 5s. to £7 10s. for singles, 
£7 15s. to £8 for doubles, and lattens £8 15s. to £9. Thin sheets 
for stamping purposes are in good request at £11 10s. to £12s, 

Marked bars are in good demand at £8 10s., with £9 2s. 6d. for 
Far] Dudley's L.W.R.O. brand. Medium sorts are about £7 10s., 
and common are £6 5s. to £6 10s, 

Hoops are £7 10s., and gas tube strip is £7 2s, 6d. 

In iderable busi is being done. 








ig iron a bl All-mine 
cold-blast is £5, and all-mine hot-blast 70s. For cinder sorts, 43s. 
to 45s. is the figure quoted. Derbyshires command 5ls, 6d. to 
53s. 6d., and Northamptons 50s. to 5s, 6d. 

Pig iron makers find expenses of production increasing, espe- 
cially in the matter of coke. Those ironmasters who have furnaces 
in blast have mostly made contracts two months ago to last them 
up to the end of the year or so, but anyone ting extra i 
has to pay from 2s, to 2s. 6d. more than two months ago. Thus, 
qualities of Derbyshire, North Staffordshire, or South Wales 
makes which were, when July opened, selling at 16s., cannot now 
be had under 18s., delivered Staffordshire. The better class of 
South Wales coke, delivered here, is quoted 18s. 6d. to £1. Local 
gasworks are asking ten guineas to eleven guineas per boatload of 
a little under 20 tons. 

Makers of liquid fuel engines will be interested in the following 
fact. The Walsall Wood Colliery Co. having introduced into its 
mine one of the Priestman petroleum engines, the question was 
raised by Mr. W. B, Scott, inspector of mines for the district, 
whether the use of such an engine underground was dangerous to 
the men employed in the mine, and that question formed the 
subject of an arbitration which has just been concluded. 
The arbitrators were Mr. John Williamson, of Hednesford, 
mining engineer—for the mines’ inspector—and Mr. George 
Lewis, of Derby, mining engineer—for the Colliery Co.—with 
Mr. Alfred Young, Barrister, as Umpire. In the course of the 
am it was found necessary to visit the works of Messrs, 

riestman, the makers of the engine, at Hull, where various experi- 
ments were made ; and subsequently the evidence of several mini: 
engineers and other experts was taken. The result is that the arbi- 
trators —without appealing to the umpire—found that the use of 
the engine is not dangerous, They make, however, some valu- 
able recommendations as to the mode of carrying and storing 
the petroleum and other details which will doubtless take the shape 
of rules. It was stated in the course of the proceedii that 
there are at present only three or four other mines in this coun- 
try where petroleum engines are in use. The opinion was ex- 
pressed by witnesses who had had experience of them for haul- 
ing, pumping, and drilling work, they possess great advantages. 

The Aluminium Company, whose works are at Oldbury, near 
Birmingham, has had very considerable difficulties to contend with 
during the past year. ese were set forth at the third annual 
meeting, held this week in London, at the Cannon-street Hotel, 
when Mr. G, W. Balfour, chairman of the company, presided. 
The reports stated that at the time the company was started the 
price of aluminium was about 60s. per pound, and that a large 
profit was expected when the price was reduced to 20s. per 

und by means of the processes which the company was 
formed to work, These processes constituted the first important 
improvement in the manufacture of aluminium that had been 
made for many years. But in the course of the past twelve 
months, by the introduction and successful working of electrical 
processes, a further very large reduction in price has taken place, 
until, at the present moment, the market price of pure alumi- 
nium stands at from 6s. to &s. per pound. This fall in price, 
caused by circumstances which could not have been fore- 
seen, has not only largely reduced the value of the com- 
pany’s stock-in-trade, but has also rendered the method 
of manufacture originally employed by it obsolete and 
———— to be profitably carried on. The directors would have 
had, under these circumstances, no alternative but to recommend 
the shareholders to allow the company to be wound up, unless they 
had seen their way to the introduction of new methods, which 
would once more enable it to compete with its rivals and to take 
advantage of the steadily increasi: demand for the metal. 
Mention was made in the last annua’ report of an invention on 
which Mr. Castner was then working, and from which a great 
Saving in cost was anticipated. This invention, which applied 
—_ immediately to the manufacture of sodium, has at length 
a perfected, and has realised the anticipations formed of it. 
4 e FR a» and loss account showed a debit balance of £57,082 
ie. . In the balance-sheet, which showed a total of £504,603 
I 2d., the principal items on the debit side are capital, 
including debenture and accrued interest, £501,297; and on the 








credit side, patents, plant and machinery, &c., £341,492 18s. 5d.; 
expenditure at Oldbury Works, £56,537 18s. 6d.;' and stock, 
5,735 15s, 4d. ; ; 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

: Ma uchester,—Business throughout the iron trade of this district 
poy thi’ quiet, and, so far as the future is concerned, prospects 
establi — The recent advance in pig iron has not been really 
aden ed upon any weight of actual business done at the higher 
oer and large consumers, such as finished ironmakers, have not 

Perienced any improvement in trade to enablethem to follow the 





upward movement in raw material. The result is that at present 
prices users are buying only from hand to mouth, whilst makers 
who sold pretty heavily at the lower prices, being not just now in 
want of further orders, do not push sales. In themeantime, however, 
iron in second hands is comin upon the market at under current 
rates, and the tendency, unless the usual unforeseen should happen, 
seems to be gradually to recede to something like old fi; 

The Manchester Iron Exchange on Tuesday again broug t together 
less than an average attendance, and but a slow d was 


hematite iron warrants has been at 1s. 6d. per ton below last 
week’s quotations, and 1s. 6d. to 3s. below the prices at which 

| are d d to transact business at present. Warrants 
are quoted at 56s. 6d. per ton, and makers are asking 58s. 6d. to 
60s. per ton for mixed Nos. of Bessemer iron, net, f.o.b. The true 

ition of the market is shown in the fact that makers are buying 
in warrant stocks and refusing to sell except at full figures. The 
depression in prices is a result of speculative movements, but it is 








reported for either pig or finished iron. In pig iron a considerable 
amount of underselling is reported, but makers are holding with 
firmness to late rates. Consumers, however, at current prices, are 
still holding back, as they evidently believe there is more to be 
gained by waiting than by placing out further orders at present, 
and the buying going is mostly confined to hand-to-mouth require- 
ments. Merchants, who are large holders of iron, in most cases 
bought at considerably under present market rates, are, in the 
absence of buying, in many instances showing an anxiety to realise 
at under makers’ quotations, and any business giving out is chiefly 
passing into the hands of sellers who are prepared to offer some sub- 
stantial concession to buyers. For Lancashire pig iron quotations 
remain on the basis of to 51s., less 24, for forge and foundry 
delivered equal to Manchester, but at these figures local makers are 
selling very little. For district brands quotations also remain at 
about 58s. for forge up to 51s. and 52s. for foundry Lincolnshire, 
and 49s. and 50s. for the cheaper forge and foundry Derbyshire 
up to 54s. for the best foundry qualities, less 24, delivered equal to 

anchester. But at these prices makers are practically out of the 
market, especially as regards Lincolnshire, which is argely held 
by merchants who are in a position to undersell. The makers’ and 
foundry qualities especially are readily obtainable at fully 1s. per 
ton under makers’ quotations. In outside brands Middlesbrough 
continues firm at Tate rates, good foundry qualities being still 
quoted at 55s. 4d. to 55s, 10d., net cash, delivered equal to Man- 
chester, and it is only some of the cheaper truck irons that can be 
bought at anything under these figures; but in Scotch iron, 
eee Eglinton, pricesare irregular; and although 58s. net cash, 
delivered here, is still the nominal quotation, there are ready 
sellers at quite 1s. to 1s, 6d. under this figure. 

Hematites have been ee very limited request, but quotations 
remain fairly steady at about 65s. to 65s. 6d., less 25, for good 
foundry qualities delivered in the Manchester district. 

The improvement which seems to have commenced in the 
finished iron trade makes very slow progress, and although there 
is certainly rather more business coming forward, it is of no great 
weight, and some of the forges are still short of work to keep them 
going full time, whilst others are only kept running from hand to 
mouth. Manufacturers have not been able to follow the upward 
movement in raw material, and 2s. 6d. per ton would represent the 
full extent of the advance which has been obtainable on any descrip- 
tion of finished iron. Some Lancashire bars are still obtainable at 
£6 7s. 6d. per ton, delivered in the Manchester district, but for 
better qualities of local bars and North Staffordshire bars, £6 10s. 
may be taken as the average quoted prices. In hoops there is 
just at present quite a pressure to complete orders for shi 
ment, and in most cases manufacturers are very firm at £6 15s. 
for delivery equal to Manchester or Liverpool; but there are still 
sellers at about 2s. 6d. below this figure. Sheets, which have been 
hardening up of late, are now quoted at about £8 to £8 2s. 6d. 
for the better qualities delivered in this district, but the advanced 
prices are difficult to obtain. 

Steel plates suitable for boilermaking purposes have met only 
with a limited inquiry, consumers evidently showing very little 
disposition to follow the recent advance in prices. Lancashire and 
Scotch makers are, however, firm in holding to £8 5s, as their 
minimum quotation for boilermaking qualities delivered to con- 
sumers in the neighbourhood of Manchester, and in some instances 
£8 7s. 6d. has been quoted; but there are still steel boiler-plates 
obtainable from outside districts at as low as £7 17s, 6d. to £8 
per ton. 

The metal market continues very strong, with an upward 
tendency in prices, and a further official advance on the list rates 
for manufactured goods is confidently anticipated. 

The condition of the engineering industries remains much the 
same as I have reported of late; for the present activity is well 
maintained throughout most departments, but the steady discon- 
tinuance of night shifts is an unmistakeable indication that there 
is a lessening pressure of the completion of work, and in some 
branches new orders are not coming forward at all freely. 

Some time past a considerable portion of Messrs. B. and §. 
Massey’s works at Openshaw, near Manchester, were destroyed by 
fire, and in rebuilding the firm have carried out various improve- 
ments in the reconstructed portion of the shops. Special precau- 
tions have been adopted for insuring increased immunity from fire, 
particularly in the arrangement of the pattern shop, which is sepa- 
rated from other portions of the work by a fire-proof wall and 
wrought iron doors. In the lighting of the works also special 
attention has been paid to prevent the possibility of accident from 
this cause. The workshops as far as ible are being lit from 
the centre by means of Sugg’s incandescent lamps, thus dispens- 
ing as much as possible with wall bracket lights, and where these 
lights are me | necessary, they are so arranged as to minimise 
any risk of fire. e works have now settled down again into full 
operation, and the firm are fairly busy in their various departments. 
Amongst orders they have at present in hand is one for a two-ton 
hammer for the Russian Government, which, with the exception of 
the cylinder, is being built entirely of wrought iron, both the 
framing and the tup being constructed of this material. By this 
form of construction increased strength is obtained with a largely 
decreased weight, an important consideration where heavy plant 
of this description has to be transported over long distances. They 
have also in hand for the Belgian Government an order for one of 
their patent compound steam soning sree of which a notice has 
aeanky been given in the columns of THE ENGINEER. These presses 
are specially designed for dispensing, in comparatively light forging, 
with costly hydraulic machinery which has hitherto been employed 
for similar work. The main feature of the press is that there are 
two cylinders, placed one above the other, the lower piston having 
a piston-rod working through the upper one, steam being admitted 
direct from the boiler into the cylinders, and the valves are 
so arranged that the pistons can be worked either together or 
separately. With steam at 60]b. per square inch, one of 
these presses exerts a pressure of 100 tons; but this could be 
readily doubled or quadrupled by increasing the steam pressure or 
the number or diameter of the cylinders, The press which they 
are building for the Belgian Government is of very much the same 
design as the one which has been described in THE ENGINEER, with 
the exception that some minor improvements have been intro- 
troduced. It may be added that recently Messrs. Massey have 
been applying these presses for the forging of bolts, the round 
part of the shank having been swaged down under the hammer, 
the head is forged under the press, and the forging is so cleanly 
finished that no other work is required upon it afterwards, the 
pressure on the metal being so perfect that even small lettering on 
the head of the bolt can be brought out with the distinctness of a 


casting. 

In the coal trade a fairly steady business is reported, but there 
is no pressure of demand, and the full extent of the recent advance 
is not being maintained. House fire coals are moving off but 
indifferently, and the commoner descriptions are rather more 
plentiful in the market, whilst engine fuel is still, so far as the 
commoner descriptions are concerned, difficult to dispose of. At 
the pit mouth, quotations remain at 12s, to 12s, 6d. for best coals, 
10s. Ba. to 11s, for seconds, 9s, to 9s, 6d. for common coals, 7s. 6d. 
to 8s. for burgy, and from 5s. and 5s. 6d. for common slack up to 
6s. 6d. and 7s. for the better qualities, but for round coals, 
the minimum quotations represented more nearly the average 
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y expected that now the fact has been firmly established 
that the requirements of consumers of pig iron have lately 
been largely increased, it cannot take the Sues long to come 
to the conclusion that a depression in prices at this time is 
out of tune with the current position and the more than pro- 
bable course of future events. There has been a marked 
clearance of hematite stocks during the week. The reduction 
amounts to 5261 tons, making the decrease from the begin- 
ning of the year 134,276 tons, and leaving the aggregate stocks 
in hand 246,628 tons. It is interesting to note that the decrease in 
stocks has been wholly in the Furness district, and that an actual 
increase has taken place in West Cumberland to the extent of 500 
tons, This, however, is accounted for by the fact that some of the 
steel makers in West Cumberland use more iron than they produce, 
and they buy warrants for stock when prices favour such a course. 
There are still forty-six furnaces blowing, and the consumption is 
still greater than the production. 

In the steel trade there is a better all-round outlook, and although 
business in steel rails shows no improvement, it is evident that 
makers are getting a few orders. Some of the mills in West Cum- 
berland, however, have not been working full time lately. Prices 
are steady at £5 per ton for heavy rails, at £6 for light sections, 
and £7 for colliery rails, net f.o.b, There is a much better tone in 
steel shipbuilding material, and as a consequence a slight advance 
in so generally. Local makers are well supplied with orders, 
and they are securing fairly remunerative prices for their goods. 
Quotations for plates are steady at £6 15s., and for les at £6 
per ton. Blooms are not in much inquiry, but a steady though 
not brisk business is being done in tin-plate bars, hoops, slabs, 
billets, and steel forgings, and prices, generally speaking, are firm. 

The shipbuilding and engineering trades are steady and briskly 
employed, and the new orders just received will help materially to 
maintain and increase the activity which has been so conspicuously 
regular for the past two years. The Naval Construction and 
Armaments Co. has booked two steamers for the British and 
African Steam Navigation Co., of about 3000 tons each, and is 
ex ing other orders during the ensuing few days. 

ron ore is more active in demand, and prices are steady at an 
— of 11s. per ton at mines for medium qualities. 

Coal and coke are very steady, and there is a large and regular 
demand. Prices are very proce 9 
_ Shipping is rather weaker, the tonnage having slightly fallen off 
in metal exports. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A DISTINCT improvement in the shipbuilding trade has promptly 
told in the heavy departments of the Sheffield steel and iron 
industries. The different departments are now fully engaged, 
with every prospect of the pressure being maintained for some 
time. A few months ago a change for the Sider was perceptible 
to the firms who feel most acutely any change in the shipbuilding 
yards. Buying of iron and steel has been significantly extensive, 
under the apprehension that values were certain to rise. Quota- 
tions for hematite pig iron are now at 65s. to 67s., delivered at 
Sheffield, with prices tending upwards. Common forge iron is 
rather over 45s. It is now pretty certain that the reported 
American syndicate has had no infiuence—if the syndicate itself 
has any existence, which is doubtful—in sending up prices. In 
Bessemer material values seem more stationary, but it is antici- 
pated that finished material will shortly be advanced, iron 
and fuel having both largely increased in price, while the cost 
of labour is also higher. In the railway branches the p’ rous out- 
look noted last month is accentuated, and there is little doubt of the 
makers being well employed for the remainder of this year and well 
into next. A comsidenile bulk of material in steel has recently 
been ordered by Birmingham factors. Railway companies have 
again been placing more work in the Sheffield and Rotherham 
districts. 

In edge tools there has been very little doing during the past few 
months, merchants having ordered largely in excess of new require- 
ments during the early part of the year. An important Sheffield 
promens ae production of sheep shears—has been seriously 
affec by the rapid development of sheep shearing machines. 
One contrivance of this kind is being perfected by a local house 
which has long held a great reputation in sheep shears and edge 
tools generally, particularly in Australia. The McKinley Tariff 
Bill is having a prejudicial effect in edge tools as well as cutlery, 
the adverse influence being more keenly felt in the lower than the 
higher grades of goods. Business with the Argentine Republic 
was affected for a time, but affairs seem to be settling down again, 
and travellers who had been recalled on their journey to that great 
market have been ordered back again. 

Ivory-cutters are somewhat scarce of orders, owing _ y to the 
very high prices ivory has now reached. Some 41 a ton is 
now being paid for the best Sheffield qualities, and in some 
instances even higher figures are reached. Supplies come 
very slowly to market, and for the next public auction, to be 
held in October, the quantity already advertised is by no 
means considerable. It is not expected, however, that values will 
fall at the next sales. Merchants, in fact, anticipate another rise. 
In the pearl trade there is also a noteworthy languor. e Ger- 
mans, who do a large business with the States, have stipulated for 
immediate delivery in way of pearl, scales, &c., their desire being 
to gettheir goods into the American market before the new tariff 
is imposed. The American cutlery manufacturers are preparing 
for an increased business on the passing of the McKinley measure. 
With that view they have been freely purchasing stag-horn in the 
London market. Up to the present it can scarcely said that 
American cutlery has been a success, but with the Britisher shut 
out in everything except the most costly grades of goods, the 
native producer is prepared to take a fresh start and appreciate 
the exceptional advantages a paternal Government bestows upon 
him. 

The cutlers’ feast of last Thursday was followed by visits to 
works on the Friday by the Master Cutler’s leading guests. Lord 
Wolseley and others visited the establishments of which the Master 
Cutler is a er. At the Continental Steel Works—Messrs. 
Jonas and Colver—among other noticeable features, there were 
shown a number of file-grinding and file-cutting machines, One 
machine is capable of grinding six files at atime. Several file- 
cutting machines were seen at work capable of cutting files from 
the largest size down to 8in. A tool steel ingot, weighing 4000 Ib., 
was cast in their presence, and some eighty crucible pots were 
emptied in swift succession into an underground mould. The 
visitors afterwards proceeded to the Universal Steel and Rolling 
Mills, Attercliffe-road, a private limited company, in which Messrs. 
Jonas and Colver are greatly interested. Other works of the Master 
Cutler’s firm could not be visited for want of time. At the Cycloys 
Works—Messrs. Charles Cammell and Co.—the party saw the rolling 
and packing of fish-plates, the Bessemer process, and the casting of 
a ph asco | armour-plate for the Royal Sovereign, the new battle- 
ship now built at Portsmouth. The plate weighed nearly 48 tons 
and, when finished, will be 17in. in thickness. Much interest was 
evinced in a huge structure of plates, the whole forming a com- 
plete barbette for a new ironclad. Each plate has to be erected 
and fitted together before being despatched from the works. The 
total weight of plates inthe pile was 650 tons. In the afternoon 
the silver-plating works of Messrs. James Dixon and Sons, Cornish 
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place, and Messrs. Walker and Hall, Howard-street, with the 
cutlery works of Messrs. Joseph Rodgers and Sons, Norfolk-street, 
were also visited. On the following evening, the Master Cutler 
entertained his workpeople, to the number of 700, at dinner, at 
the Cutlers’ Hall, when Mr. Colver was presented with his portrait, 
and Mrs, Colver with a tea service of sterling silver, beautifully 
engraved, the gift being the production of our famous firm of 
Messrs. Walker and Hall, Electro Works, Howard-street. 

The Board of Trade returns for August show that hardware and 
—— exported to the value of £212,098, as compared with 
£220, for August of 1889; for the eight months, £1,837,574, 
against £1,996,200. For the month the exported value of steel has 
been £136,049, ens £152,405 ; for the eight months £1,275,762, 
against £1,055,983. The principal d ing markets have been 
the United States and British North America in steel, and the 
Argentine Republic and British North America in cutlery. 

The Republican Government of America does on much 
regard for the courtesies of commerce. A fresh example has been 
furnished by the negligence of the United States authorities to 
apprise manufacturers here of another innovation in their trading 
regulations. New appraisers were recently appointed, and fresh 
regulations made ing the invoicing of have come into 
operation. No notice having been given of these changes to the 
American Consul here, goods have been sent out in the ordinary 
way, with the result that at New York the certificates have been 
declared invalid, and other forms are required, for which an 
additional fee is imposed. In the meantime local manufacturers 
are called upon to give an indemnity that they will release the 
cases in bond. These vexatious “‘ new departures” have caused 
delay as well as expense, while the seller and the buyer alike have 
been incommoded to no little extent. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland pig iron trade has been very steady during the 
last few days, with an upward tendency. The prospects of pro- 
ducers are, as regards the immediate future, very encouraging. 
Prices are advancing, and there is every probability of con- 
siderably higher values prevailing before long. Consumers have 
been for some time withholding their orders in the hope of down- 
ward reaction; but producers remain exceedingly firm, and decline 
to make = | concession from quoted prices. Last week No. 3 
G.M.B. could be bought for 46s. per ton, but on Tuesday morning 
46s. 3d. was demanded, and before the close of the market 
both makers and merchants insisted on another 3d. per ton. 
For special brands an even higher figure was asked and paid. For 
forward delivery but few contracts have been made, notwithstand- 
ing that prices are easier than for prompt supply. An improve- 
ment has taken place in the demand for forge iron. Last week it 
could be bought for 43s. per ton, but now 43s. 6d. is the price cur- 
rent. No. 4 foundry is offered at 44s. and 44s, 3d. 

Warrants have lately steadily advanced. On Tuesday last they 
were sold at 46s. 9d. per ton, representing a rise of 104d. in a week. 

The stock of pig iron in Connal and Co.’s Middlesbrough stores 
increased 343 tons last week, but at Glasgow there was a decrease 
of no less than 5170 tons. The tendency of this circumstance will 
be to augment the difference between the values of the iron of the 
two qualities, 

The finished iron trade is in an active condition, and prices are 
still tending — Quotations were on Tuesday as follows, viz.: 
Se £6 2s. 6d. to £6 5s. per ton—some orders have been 
booked at the higher rate—boiler-plates, £7 2s. 6d.; common bars, 
£6; and angles, £5 15s., all free on trucks at makers’ works, less 
24 per cent. discount. 

Steel plates are offered at £6 15s. per ton, but most makers will 
accept 2s. 6d. less for large and favourable specifications. 

Theironmasters’ statistical returns just issued show that at the end 
of August 104 furnaces were in blast, of which 59 were producing 
Cleveland pig. The production of iron of all kinds, including 
hematite, spiegel, and basic, was 116,029 tons, being an increase 
of 1127 tons on the production of July. Stocks have increased 
8034 tons, the quantity held on the 31st ult. being 254,633 tons. 

The statement made by Mr. W. H. Preece on Tuesday last, at 
the Leeds meeting of the British Association, to the effect that 
before another year has passed telephonic communication will be 
established between London and Paris, has been received in the 
North with great satisfaction. This is not somuch on account of 
any extended use of this particular line of communication which 
is likely to be made by North-countrymen, but because the latter 
regard its successful completion as indicating a strong probability 
that the Post-office department will soon afterestablish long-linetele- 

hones between important centres throughout the entire country. 
Notwithstanding that Mr. Raikes recently announced in Parliament 
that the Government had for the present abandoned all idea of 
buying up the telephones, it is almost certain that they will do so 
as soon as the companies are prepared to sell their properties on 
reasonable terms. Meanwhile, the private telephones are not 
anything like so efficiently constructed or m as are those for 
which the Post-office Department is responsible. One of the 
principal reasons for this is the absence of return current wires in 
the former case. It is understood that the new London and Paris 
telephone will have four wires, two of which will be used for return 
currents. 

The freight market is on the whole stronger than it was for 
outward traffic, but this can scarcely be said to be the case as 
regards that which comes from abroad to British ports. For 
exporting to America, there is considerable inquiry for tonnage at 
the moment; but, nevertheless, the rates paid have not as yet 
improved. There is increased demand for steamers adapted to 
the iron ore trade. From Bilbao to Middlesbrough 6s. 6d. per ton 
is now the ruling figure, while from the same port to Cardiff 6s. 
per ton is asked. 

The authorities responsible for the Exhibition now in operation 
at Edinburgh seem to have considerable difficulty in obtaining the 
services of technical men of the right sort to act as jurors. ey 
have applied to various technical societies and other public bodies 
to nominate suitable men for the purpose, and this has been done 
to some extent. But on account of the time of year being that in 
which hardworked professional men generally take a holiday, and 
in which otbers travel abroad, a considerable number are 
unavailable. But the difficulty is not altogether attributable to 
these causes. The Edinburgh Exhibition authorities not only do 
not offer to pay anything for the services of their jurors, but they 
even leave the latter to defray their own out-of-pocket expenses. 
This is surely sailing rather too near the wind. There is not much 
glory to be obtained by acting as a juror; and where it is done, 
accompanied by the sacrifice of a great deal of time and energy, 
and an excellent chance of exciting the displeasure of some of the 
exhibitors, the obligation is surely on the side of those for whom 
the services are performed. It is rather too much to ask that 
jurors shall also find their way to and from Edinburgh and 
maintain themselves there at their own cost. At previous Exhi- 
bitions of similar character expenses of jurors have generally, if 
not always, been paid. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a much firmer tone in the Glasgow pig iron 
market this week, and a large business has been done, chiefly in 
the shape of purchases of warrants for delivery a month hence. 
The business bas evidently taken this form because of fears of 
trouble both with the colliers and blast furnacemen, there being a 
possibility that the action of the men may lead, early in October, 
to the putting out of furnaces. Both Cleveland and Cumberland 





warrants, as well as Scotch, have improved in price in our market. 
The shipments of pig iron from Scotch ports in the past week 
amounted to 10,290 tons, com with 11,533 tons in the corre- 
sponding week of last year. Canada took 1062 tons, Russia 775, 
olland 687, Germany 686, —_ 280, France 277, United States 
150, India 75, Belgium 82; other countries, 1118, the coastwise 
shipments being 5108, against 3942 tons last year. 

@ prices of makers’ iron are firm all over, and in some cases 
advanced 6d, to 1s. per ton:—Gartsherrie, f.o.b. at Glasgow, No.1, 
is quoted at 61s. per ton, No. 3, 56s.; Summerlee, 62s. and 56s. 6d. ; 
Langloan, 63s. 6d. and 57s.; Coltness, 64s. and 57s.; Calder, 63s. 
and 54s. 6d.; Clyde, 60s. and 55s.; Carnbroe, 51s. and 50s. 6d.; 
Govan, 50s. and 49s. $d.; Eglinton, at Ardrossan, 52s. and 51s.; 
Dalmellington, 54s. and 53s.; Glengarnock, 60s. 6d. and 53s. 6d.; 
a at Leith, 63s. and 57s.; Carron, at Grangemouth, 63s. 


The Steel Company of Scotland has had an income for the year 
ending 19th July, exceeding by £250,000 that of any precedin; 

ear. The directors have spent about £50,000 in extending an 
improving their works at Newton and Blochairn. ‘They have 
carried £10,000 to reserve, allowed depreciation to the extent of 
about £15,000, set aside £55,755 for payment of a dividend of 12 
per cent., free of income-tax, and carried £2394 to the credit o’ 
current account. The capital account of the Steel Company now 
stands at £456,183, and the works are capable of producing 
upwards of 260,000 tons of ingots per annum. 

The finished iron trade is well employed, fresh orders received in 
the past few weeks placing the manufacturers in a much better 

ition than formerly. The quieter feeling in the pig iron market 

to some extent arrested the inflow of new work, but makers 
continue to quote full _— The lowest grade of common bars 
is at £6 7s. 6d.; second grade, £6 10s.; highest grade, £6 12s. 6d.; 
and best bars, 10s. higher. Nail rods, £7; hoops, £7 5s.; and 
sheets, £8; all less the usual 5 per cent. discount. 

The steel works are well supplied with orders, but the inquiry 
has been quieter this week. ices are as follow:—Angles, £6 5s. ; 
bars, £7 5s. to £7 10s.; | plates, £7 ; boiler plates, £7 15s. to 
£8; these prices being all subject to 5 per cent. discount for 
delivery in Glasgow district. 

The coal trade is very busy, and the output of most descriptions 
of coals is being fully carried away. The pressure for shipment in 
Glasgow Harbour is still considerable, although the loading turn of 
vessels has been shortened. The prices, free on board at Glasgow, 
are:—Main coal, 10s. per ton; splint, 10s. 3d. to 10s. 6d.; ell, 
10s. 6d.; steam, 11s, 3d. to 11s. At the Ayrshire ports coals 
sell at 9s, 6d. to 10s. The demand for manufacturing pu is 
large, and prices are firm except as rds inferior qualities of 
dross, which are very plentiful and a shade easier in price. 

The colliers are agitating for an increase in wages, their demand 
being an additional 1s. a day, and in order to enforce it some of 
the districts have been idle several days within the past week. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Buoyancy is visible in all trades, and in all parts of the princi- 
— The only exception is in the matter of gold mining, which 

oes not appear to come — anticipation, either in Carmarthen- 
shire or in North Wales. e lead industries are promising, and 
the improvement in silver will tell beneficially; and the field in 
Cardiganshire, if mines are not overladen with capital, is a large 
one. 

In steel, especially for the tin-plate districts of Glamorgan and 
Monmouth, a very large make is going on, and at a satisfactory 
advance in price. Those works whose place of export is Newport 
appear to be doing best in steel rails, though the Dowlais make is 
also large. In the month of August Newport despatched 11,148 tons, 
principally rails, while Cardiff only sent away 993 tons. This small 
export was in _ owing to the railway strike, which told upon 
everything. us in coal, while Cardiff despatched 977,674 tons 
in July, it only sent away 599,431 tons in August. In coke 10,617 
tons were despatched in July, and 8463 in August; in patent fuel 
21,420 in July, and 14,389 in A 

The beneficial effect upon rival ports is also well shown by the 
returns, Swansea sending away in August about 7000 tons more 
patent fuel, 450 tons more coke, anda large quantity more coal 
coastwise, while Newport sent in August nearly 274,000 tons coals 
foreign, while in July its tetal was 238,516 tons only. There is one 
more point to be added with regard to the strike, namely, its 
moral. Coalowners sustained a loss of a quarter of a million pounds 
sterling. The loss of the railways we shall soon see by their returns. 
It was considerable. 

During this week the coal trade at the various ports has been 

, Cardiff exceptionally so, averaging 40,000 tons on several 
ays in succession. Prices in consequence are stiffening, and as 
much as 15s. 6d. has been paid for best. The probability is that 
before the beginning of next week this will be the ruling price. 
At present quotations are as follows:—Best steam, 14s. 9d. to 
lds. 6d.; best seconds, 13s. 6d. to 14s.; ordinary, 13s. to 13s. 3d.; 
small steam has risen to 8s. 3d. House coals are not moving off 
so rapidly, and the coming on of August weather in —, has 
lessened inquiries and bookings. Quotations remain tolerably firm, 
and will be likely to harden next month. Rhondda No. 3 is at 
13s. 6d. to 14s., and small retains its high price of 10s. 6d. to 
lls. 9d. No. 2 Rhondda is at 12s. 3d. to 12s. 6d.; small about 
7s. 6d. Through house coal sells at 10s. 6d. Patent fuel is in 
good demand at 13s. 9d. to 14s. 6d. per ton, with strong likelihood 
of an advance. Coke continues very brisk. Furnace coke is now 
at 2ls., and foundry selling at 22s. 6d. to 23s 

ae Sage has an improved value. Pitwood is advancing from 
= s., and sales are considerable at prices varying from 16s. 9d. 
to 17s. 

In steel bar there is an advance of 10s., as will be seen from 
om Welsh bar, £6 5s. to £6 7s. 6d.; Bessemer blooms, 

5 7s.; tin-plate bars, £6 ; Siemens up to £6 5s.; rails from £5 5s, 
to £5 10s., heavy ; light, from £6 5s, to £6 15s. 

There has been a little falling away in the tin-plate business, but 
makers have had a good time, and their quotations for ordinary 
plates have run up to 16s. Buyers have been free with offers of 
15s, to 15s. 3d. An easier tone prevails, and makers and buyers 
are looking to see what the tariff means. The shipments last week 
were close upon 67,000 boxes; stock 74,000 boxes. Good cargoes 
left for France, Hamburg, Batoum, Genoa, and the States, and 
next week there will be heavy dispatches. August totals show a 
very favourable condition of the tin-plate trade. During August 
of last year South Wales sent plates away to the value of £31,230. 
This August the value has been inc to £46,750. An impres- 
sion prevails that America is our best customer, but it will be seen 
— the following list of customers in August that Russia is at the 
head, 


Cwts, Value. 
ee ae ee ee le oo «és woe 
Sweden and Norway.. .. .. G5B .. .. «2 «+ «o S88 
Germany eel OW be es 40: oe oe 3907 
France .. os _.. a ae 8432 
ET on ws sp. 06. o6 We EE. a9 De 68. he), 3% 1521 
ae ee Le ere ee 
British North America .. .. 3 .. 2. 22 se « 1441 
CUR ORIOS on ae as ae DB: se oe aa! do os 

Total .. .. 9511 .. £46,750 


Messrs. Crawshay Brothers have severed another link with 
Cyfarthfa by dispersing a large farm stock. They will now 
simply remain as steelmakers and coalowners, poe | Cyfarthfa 
Castle will be all but uninhabited. 

Caerleon Works—tin-plate—has been floated as a company; 
Messrs ed and others, of Maesteg, forming the seven in number 
require 

bour disputes are still existing. The Morfa men, Swansea, 











have been refused support by their union, but have resolved 

according to latest advices, not to take this salutary hint, but t, 
keep out, and support themselves. The Melingriffith strike 
continues, and the men appear resolute; possibly, when the 
harvest season is over, they may come to terms, The railwa 

strike fever has now KBew § but there is a little friction on the 
Brecon, which — not to be, considering the great consideration 
shown to oer on that line. 

Sir W. T. Lewis has again come to the front as a maker 
between capital and labour by issuing a draft scheme for an asgo. 
ciation for promoting harmony at the Bristol Channel docks. The 
number forming the board is not stated, but the representation 
will be equal, and a good deal of the wisdom exhibited in the 
sliding scale will be prominent in the formation of the board. Ong 
clause giving the docker similar benefits to those enjoyed by the 
colliers from the Miners’ Provident Fund is keenly discussed. The 
draft scheme, after being well reasoned out, probably in some few 
details modified, will be ae and, for the benefit of the 
whole community, it is to be hoped will be a good working scheme, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THIs week has not witnessed any further upward movement on 
the iron market over here. Actual and sound revival of trade after 
depression cannot rationally be expected when there is so much 
unrest and so little confidence, while the agitator is busily at work, 
both in public and in private. 

In Silesia the slightly improved condition of the iron market con- 
tinues. Orders for bars, girders, &c., have considerably increased, 
and the works are not only well employed for some weeks to come 
but have also been able to carry an advance of M. 5 p.t. on the 
above-named sorts. The situation of the blast furnace works has 
not altered; they may be said to be generally well employed, 
Only in the steel trade very little business is being done. 

Austro-Hungarian iron industry continues in satisfactory and, on 
the whole, in remunerative employment. 

A livelier tone has asserted itself in the pig iron trade, while in 
the manufactured iron branch the existing reanimation has further 
increased, so that the business done in bars, hoops, and girders 
may be termed Satisfactory business has been carried on 
in the plate and sheet department, and even in the wire trade a 
slight improvement can be noticed. ere is nothing worth 
noticing to report in the shipbuilding and engineering trades, 
The works continue busily en; , and are likely to remain so for 
some time on the orders al y in hand, scarcity of new orders 
being complained of just the same. 

Further improvement can be reported to have taken place on 
the-Belgian iron market. For pig as well as for finished iron and 
steel demand is increasing, while prices show an inclination to 
steadiness. At a late tendering for steel rails—52 kilos. per metre 
—the Belgian works, Cockerill, Angleur, Ongrée, and Boel received 
4000 t. at od oe In April last year 177°50f. were granted, in 
July last 132°50f. The prices for belongings also show a consider- 
able decrease, bolts, for instance, fetching 310f., while in April, 
1890, 369°50f. were given. 

French iron business has gained in firmness, Demand has 
increased in all districts, especially for pig and finished iron, while 
wire, wire nails and rivets, continue neglected. Prices a ponerally 
have become firmer. The leading producers of the West have 
presented a petition to the Chamber, asking for a reduction of the 
import duty on foreign pig iron. The Comptoir de Longroy on 
the other hand, stands at the head of a movement which demands 
the maintaining of the former import duties. Thus the battle 
between Free-traders and Protectionists has again commenced. 

Nothing new can be reported concerning the state of the Rhenish- 
Westphalian iron market since last week. The pig iron business 
done in the — is reported to be good. Iron ore in the 
Siegerland and Nassau meets with but little demand, prices being 
depressed, Contrary to this, Luxemburg ore is firm in price, with 
even a rising tendency. As yet, there is only a sort of hand-to- 
mouth business done in pig iron. A move for the better seems to 
have taken place in the spiegeleisen trade—of course, at the expense 
of production. For, as has been recently reported, no less than 
seven small blast furnaces have been put out of late. This, 
and the present reanimated demand, may enable the works to 
—— raise their quotations, which had a little while ago been 

uced M. 10 p.t. On the whole, buyers are still holding 
back ; stocks are, consequently, increasing, and the returns for 
August will in all probability present no very cheering aspect. As 
regards basic, there has been a retrograde movement perceptible 
of late. The official price could not be carried, and we are told 
that as low as M. 50 p.t. has been paid recently. For forge pig 
there is only a limited demand coming forward, except in the 
Siegerland, where a pretty lively business seems to be done just at 
resent. Foundry pig is in rather good request, and the Rhenish- 
estphalian Pig Iron Convention has rai: No. 3 from M. 61 to 
M. 63 p.t. The condition of the malleable iron market is the same 
as reported last week. Hoops have gone down a little. Ata 
general meeting of the West German Plate and Sheet Convention, 
a reduction of M. 15 and M. 20 p.t. on their articles was agreed 
upon. Thus, heavy boiler plates are now quoted M. 220; tank 
ditto, M. 180; steel plates, M. 190; tank ditto, M. 165 p.t. Ata 
recent tendering for rails, the lowest offer was M. 145 p.t., others 
ranging between 148 and 158-10 p.t. at works. 

The official investigation respecting explosions of fire damp in 
Prussian mines during the year 1 has been carried out with 
special carefulness. ere have been seventy-seven explosions, 
twenty-six of which ended with loss of lives. Compared to the 
word previous, the number of explosions had increased by seven, 

ing also considerably in advance of the two preceding years. 
Persons killed had been sixty-eight, injured forty. Of the persons 
killed, sixty-one belonged to the Rhenish- Westphalian district, two 
to the Aachen, four to the Saarbriicken, and one to the Silesian 
district. In proportion also to the total extent of the mining, 
the number of fatal explosions had been more unfavourable in 
1889 than in the three preceding years, while with regard to the 
number of deadly cases, 1889 appears more moderate than any of 
the previous years, there having occurred no such great disasters 
as those of Saarbriicken, at Hibernia (mine) in Westphalia, Xc. 
The most fatal cases, causing death to fourteen, injuries to twelve 
— happened on mines “Constantin” and “ Erin,” near 

‘astrop. Divided according to the kind of coal, explosions took 
place in—anthracite four, sinter nine, flame eleven, baking twenty- 
eight, fifteen, and gas-flame coal ten. The origin of the fire 
damp been traced to sudden appearance of noxious gases .1n 
twenty-one cases, slow and constant exhalations in forty-three 
cases, sudden breaking in of masses in two cases, secondary accu- 
mulations in six cases; in five cases the particulars had not been 
ascertained. In eight cases which took place where coal dust had 
accumulated in abundance, thirty persons lost life, while in the 
other eighteen fatal explosions thirty-eight persons were killed. 
Explosions occurred in—January eight, February five, March four, 
April two, May four, June and 7. eight each, August and Sep- 
tember nine each, October five, November seven, and December 
eight. The accidents happened on—Sunday two, Monday twelve, 
Tuesday fourteen, Wednesday nine, Thursday fifteen, Friday 
fourteen, Saturday eleven. ring early shift fort; explosions 
took place, during afternoon shift twenty-four, and during night 
hours thirteen. "The greatest number of accidents, that is, thirty- 
six, happened at the beginning of the shift, twenty-two in the 
middle of it, and nineteen towards the end. The weather had 
been normal and settled in forty-six cases, unusual and changeable 
in twenty-three cases, nothing definite having been ascertained in 
eight cases. In thirty-seven cases one of the men killed had been 
ascertained to have caused the explosion, in three cases a fellow- 
labourer, in one case the official, in thirty-six cases the particulars 
had remained unexplained, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Sept. 2nd, 1890, 

‘A company has been formed, with a capital of 
95,000,000 dols. to construct several miles of 
elevated railroad in Chicago, for the accommoda- 
tion of most of the roads centreing there, This 
js an old scheme, the prosecution of which has 
been delayed only Semeere of the enormous out- 
Jay involved. This will make an abundance of 
work for the manufacturers of structural iron. 

The iron trade throughout the country is ina 
very healthy condition, although only immediate 
wants are being supplied. Prices are low, but 
buyers do not fear much of an advance. The 
weekly output of crude iron has fallen off 15,000 
tons, but next month an increase will occur, A 
goodly number of new furnaces will be in blast 
between now and November 1st, as well as a con- 
siderable number which bas been out for repairs. 
It is expected that this inc in Rr duction 
will keep prices at about their present level. The 
Southern furnace companies are crowded with 
business, and are unable to accumulate stocks. 
Southern irons are selling in this market at 
17 dole. for No, 1 foundry, 16 dols. for No. 2, and 
14°50 dols. for grey forge. English capitalists 
are picking up op rtunities for investment 
throughout the South, There are no less than 
twenty syndicates now being formed in various 
parts of the States. Northern capitalists are in 
many cases co-operating, aud North Carolina, 
Kentucky, Tennessee, and Georgia seem to be 
the favourite fields for this sort of enterprise, as 
a vast amount of valuable mineral territory is to 
be had in these States, and good timber land is 
also available at low prices. The difficulty in 
many instances is, however, that many of these 
properties cannot be developed for a very rm 
time to come. At Dovern, Tennessee, 50, 
acres of mineral lands have just passed into the 
hands of a company with a capital of 1,250,000 
dols. An English syndicate, recently formed, 
will build railroads, erect shops, and operate 
mines in North Carolina. A new ship line has 
been established between Liverpool and Gal- 
veston, Texas, to develope trade in Texas, New 
Mexico, and Arizona. 

The steel towers for the new Peekskill Brid; 
across the Hudson River will be 325ft. high. e 
steel cables for this bridge have been purchased 
in London, and will weigh 5700 tons. 

American shipbuilders are very busy, having 
work to kee em employed for from six to 
twelve months, Coastwise tonnage is in heavy 
demand. Material for shipbuilding is being pur- 
chased in large quantities, and mills are all well 
supplied with orders. All kinds of structural and 
plate iron are in good demand, and prices are 
very strong. A great deal of pipe line work con- 
tinues to be done, and the mills are practically 
oversold to the close of the year. A great deal 
of merchant bar iron is being bought for delivery 
during the rest of the year, and it is probable 
that the business will continue active all the 
winter. A great deal of railroad bridge building 
will be done this winter. Our machinery makers 
are receiving a great re and are very 
busy. One Chicago firm has just received an 
order for 130,000 dols. worth of machinery for 
shipment to China. Electricians are very busy 
in all sections of the country; nearly all establish- 
ments are increasing their capacity. Steel rails 
are selling at 30 dols. to 32s. in Pennsylvania 
mills, and 33 dols. to 35 dols. in the West. 

Advices from the interior point to a general 
improvement in the demand for iron and steel. 
Higher prices are looked for by a good many in 
the trade before winter. This is based upon the 
fact that there are no stocks in the hands of 
either makers or buyers. There is very little 
urgency to sell. Buyers prefer to make their 
monthly purchases when iron is needed, rather 
than to to pay prices two or three months 
ahead, when they can have no assurance that 
quotations will remain firm. There is not a single 
furnace in the South that is in a position to make 
iron for immediate delivery. All makers of 
Nos. 1 and 2 foundry are sold at least thirty days 
ahead, and some of them for much longer periods, 
The makers of pipe iron are in some instances so 
far oversold that they have been obliged to refuse 
orders. The new bar mills in the South are 
running day and night on orders for material, and 
in some instances have an assurance of steady 
work for three months. The local demand 
throughout the South has assumed very large 
proportions this season, on account of the extra- 
ordinary growth of local industries. There is an 
excellent opportunity for more rolling mills, and 
enterprising northerners are projecting mills in 
— aepee 

e iron industry is growing more rapidly in 
the South this year than last. Quite pyro Ace 
of manufacturing concerns will probably be trans- 
ferred from Northern States to more favourable 
locations in the South. There is a good opening 
there for foundries, and for manufacture of 
certain lines of heavy hardware, also for carriage 
and wagon makers, as well as for the manufac- 
turers of electrical equipments and supplies. In 
short, the South is developing more rapidly even 
than did the West in the earlier days. A great 
deal of railroad building is also going on there, 
and we hear of much new work projected. 

All kinds of material are selling well here. 
No. 1 foundry iron brings 18 dols. to 18°50 dols.; 
Southern car wheel iron, 21 dols. German 
Spiegel is quoted at 80 dols. to 30°50 dols.; ferro- 
manganese, 72 dols.; wire rods, 43°50 dols. for 
imported ; steel rails, 80°50 dols.; spikes, 2 dols, 
Prices for pig tin have been advancing for several 
days. Pig lead is selling at 4°70. he tin-plate 
market is quite exci over unsettling cables. 
Copper continues high, and demand active. The 

d for hinery of all kinds is exception- 
ally heavy, and we look for a rush of orders for all 
kinds of shop equipments. Sheet iron manufac- 
turers continue oversold, 

F Leading members of the engineering profession, 
in speaking of the possibilities of future work, 
say that indications all point to the inauguration 
next year of great engineering enterprises, causing 
Some extraordinary outlays of capital. Railway 
companies will, of course, take the lead. A great 
deal of factory and mill building is to be done. 
House building will undoubtedly be pr ted 
ona large scale, A strike on the Central Rail- 














road continues. The brick makers are causing a 

deal of obstruction to building operations 
in this city by their strike. The employers are 
making a strong fight against the trades unionists. 








NEW COMPANIES. 
THE following companies have just been regis- 
tered: 


— 


London and Northern Steamship Company, 
Limited. 

This company was registered on the 27th ult., 
with a ca fal « of £250, in £10 shares, to pur- 
chase, build, acquire, and hold ships and vessels, 
or any shares or interests therein, and shares, 
stocks, and securities of any companies 
of or interested in ships and vessels; to carry on 
the business of shipowners, shipbuilders, ship 
brokers, insurance brokers, managers of shipping 

roperty, freight contractors, barge owners, 
es forwarding agents, warehousemen, 
&c.; to carry on marine insurance and accident 
insurance business, and all other insurance and 
guarantee business (except life insurance), and to 
effect re-insurance and counter-insurances in such 
cases as may seem expedient. The first sub- 
scribers are :— 


*Sir James Kitson, Bart., Gledhow Hall, Leeds, 
SE on on 00 6048 40 00 00 8 
og illiam Sen { oe ee a ‘ 
“G. Pyman, Wes' ie ,shipowner .. .. 
“Frederick H. Pyman, 88, Behepagete-diueet 
Within, E.C., shipowner.. .. .. .. .. .. 
rank Pyman, 88, Bishopsgate-street Within, 
DN <3 cat BG pe 60. 00.) ce <0 
= s. , West Hartlepool... .. .. .. .. 
i Rawson, 88, Bishopsgate-street Within, 
There shall not be less than five nor more than 
seven directors; qualification, £5000 in shares ; 
the first are the subscribers denoted by an 
asterisk ; remuneration, the annual sum of £50 in 
respect of each ship for the time being belonging 
to or under the control of the company for its 
own use, the same to be divisible as they may 
decide. Solicitors, Messrs. Hughes and Son, 12, 
Chapel-street, Bedford-row. 


te 


Sheffield Telephone Exchange and Electric Light 
Company, Limited, 

This ge | was registered on the 28th ult., 
with a capital of £100,000, in £10 shares, to 
acquire the undertaking of the Sheffield Tele- 
oo Exchange and Electric Light Company, 

imited, incorporated 11th September, 1888. The 
first subscribers are :— 

Shares. 
*John Tasker, Crookes House, Sheffield... i 
*Geo. Senior, Mushroom Hall, Sheffield. . 
*Geo. Franklin, Claremont, Sheffield .. we 
William Johnson, Albany-road, Sheffield .. .. 
T. G. Shuttleworth, Sharrow Mount, Sheffield .. 
R. Charles Tasker, 23, Tapton-villas, Sheffield 
*William Tasker, 1, Parkes-road, Sheffield 

There are not to be less than three nor more 
than six directors; the first are Joseph Gamble 
and the subscribers denoted by an asterisk; 
qualification, twenty shares; remuneration, £300 
per annum, divisible. Solicitor, Mr. G. J. Simp- 
son, Sheffield. 


fet tat a et et edt 





Central Tramways Company of Monte Video, 
Limited. 


This company was registered on the 28th ult., 
with a capital of £65,000, in £10 shares, to con- 
struct, purchase, lease, or otherwise uire any 
tramway or tramways in the State of Uruguay 
and elsewhere, to acquire and carry out any con- 
tracts, decrees, and concessions for the recon- 
struction of any tramway or railway, or for any 
other rights which may appear capable of being 
exercised or worked in connection with any of 
the company’s lines for the time being, or caleu- 
lated either directly or indirectly to benefit the 
company. The first subscribers are:— 

G. —. 12, College-place, East Greenwich, 
cler ee o. o- o. oe +. * oe. oe “- 
A. R. Kent, Claremont Lodge, 168, Brixton-road, 
cler’ ee Ott oe Oi ie Pee ek «ae 
W. Clifford, 8, Bellevue Park, Thornton Heath, 

Surrey, cler cave ak, oa nae ee. an 
T. VY. Clements, Victoria Villa, Kenilworth-road, 

We hen MOONOUNET onc 4s ces, ce oe 
8. Perks, Soho Lodge, Wandsworth, architect .. 
T. = Terry, 8, Hopton-road, Streatham, soli- 

citor i. #8 5s Se OC, Oe we mabe eet ee 
W. R. Chapman, 79, Defoe-road, Tooting, 8.W., 

CURES c 5 cs ne Sure «ce hies se 06 

There are not to be less than three nor more 
than five directors; the first are to be appointed 
by the subscribers. The qualification of every 
director other than the said subscribers shall be 
the holding in his own rights of shares of the 
company of the nominal value of £500. Remu- 
neration, £1000 per annum, divisible. Solicitors, 
— Ward, erks, and McKay, 32, Nicholas- 
ane. 


et 





David Grey and Sons, Limited. 

This company was registered on the 29th ult., 
with a capital of £6000, in £10 shares, to acquire 
the leasehold works known as the Caerleon Tin- 
plate Works, and to carry on generally the busi- 


THE PATENT JOURNAL. 
Condensed from the apne of the Commissioners of 


Application for Letters Patent. 


*,* When patents have been ‘“‘communicated” the 
name and address of the communicating party are 
printed in italics. 


lst September, 1890. 


13,704. Macuinery for Currine Biscuits, J., T., and J. 
Vicars, Liverpool. 

18,705. Easzts, M. Browne, Leicester. 

13,706. Knirrina Macuines, G. F. Sturgess, Leicester. 

13,707. Roorina, &c., TrLEs, J. Gill, Leeds. 

18,708. Bearances for Tupes, &c., W. 8. Clapham and 


C. Hi , Keighley. 

eo | ok Rack for Winpows, A. Ainley, Hudders- 

eld. 

13,710. Susstirurep Benzipives, J. Dawson and R. 
Hirsch, Huddersfield. 

18,711. Macuive for Coverinc TextiLe Rouuers, J. 
Shepherd, Cheshire. 

18,712. Appliances for Savino Lire at Sea, A. Woods, 
Liverpool. 

18,713. Portable Strap Lirrer, 8. Shaw and J. C. 
Atkins, Oldham. 

13,714. Gas Compressors, E. Andre, London. 

18,715. Wasaine Burrer, C. Hoskins, London. 

13,716. Guttey Waste Receiver, F. R. Dorking, 


ydon. 

13,717. Type-writers, A. T. Brown, London. 

13,718. StRawwer for Tea and CorreE-pots, 8. J. Leach, 
London, 

18,719. Mepium for Usinc EartH and CHEMICAL 
Co.ours, E. Schmal, London. 

13,720. BicycLte and other Sappies, H. H. Chilton, 
Wolver! pton. 

18,721. FireE.icuTer, E. V. Goad, London. 

18,722. BILLIARD TaBLes, T. D. Midgley, London. 

13,723. TREATING METALLIFEROUs Ores, F. H. Moles- 
worth, London. 

— Wa ts, &c., in Suips, &c., W. B. Bragg, Liver- 


poo 

13,725. Brake Buiocks, T. E. Caddy, London. 

“eo Cup for Hotvinc TaBLE-cLotus, G. Townsend, 

mdon. 

13,727. ADVERTISING, E. Béhm, London. 

13,728. Braceets, B. Dukes.—(J. Heller, Germany.) 

13,729. Burton HoLpers for Sewinc Macuives, H. J. 
Haddan. -(F. Engel, Germany.) 

13,730. Paper Rott Hoipers and Cutters, E. E. 

key, London. 

13,731. Bepstgeaps, C. Reber, London. 

13,782. CarTRIDGE for Guns, &c., C. de Pecker and J. 
Tonello, London. 

18,733. Raw Hipe WHEELS, T. W. Meachem, London. 

13,734. GLopes for Decorative and other Purposss, 
H. H. Lake.—(C. Frattini, Italy.) 

13,735. Apparatus for Use in ELECTRO-METALLURGICAL 
Operations, C. Hoepfner, London. 

13,736. PorTABLE InnALER, 8. W. I. Joseph, London. 

13,737. Connectinc Leap Pipes, &c., 8. Washington, 
London. 


2nd September, 1890. 


13,788. DECORTICATING FIBRE-BEARING PLants, T. 
Burrows, London. 

13,7389. Time Sramps, H. J. Allison.—(J. M. Glover, 
United States.) 

13,740. Maxine Tyre Bars, R. H. St. John, London. 

13,741. Securrnc and ReLeasinc TRAcEs, . 
Crichton, Dublin. 

13,742. RecuLaTinG Lever for Sprnninc Mutes, J. C. 
Atkins and 8. Shaw, Lancashire. 

13,748. Printinc Macaiyxes, J. Y. Johnson.—(/J. D. 
Dames, United States.) 

13,744. CouNTING APPLIANCE, R. Gilfillan, Glasgow. 

13,745. Fastenines for Winpow Sasues, G. Willcock, 


mdon. 
— INCANDESCENT Evectric Lamps, H. Clegg, 
ndon. 


13,747. RarLway Wacon Brakes, J. Conner, Glasgow. 
13,748. SHarrs of Go.r Ciuss, A. E. L. Slazenger, 
Lendon. 
— PLaTeN Presses, J. Jordan and E. Howard, 
mdon. 
13,750. ENveLorpe Fasteners, H. and R. T. Lord, 
Bradford. 


0 

13,751. Evecrric Switcues, C. W. Huntington, Man- 
chester. 

13,752. CLEARING OxsstrRucTions, &c., from Rakes, H. 
Wadley, Jersey. 

13,753. AuTomaTic Macurines, G. Nicholson and T. 
Kitchin, Halifax. 

13,754. Baty Castors, J. Beardmore and J. Cheshire, 
Birmingham. 

18,755. Steam BorLers and Furnaces, C. C. 8. Knap, 
Birming lo 

— OBTAINING Fipres from Rami, A. H. Norman, 


ay le 

13,757. Screntivic Device, M. Campbell, London. 

13. “be Raisinc Cuimyey, &c., of oe E. Maxwell, 

01 

18,759. ADVERTISING, D. Blakeley, Manchester. 

13,760. Crocuet Hook Hanpie, The Alcester Pro- 
ductive Society and H. Smith, Redditch. 

13,761. CycLe Recorper, N. Allan and J. Lakin, 
Middlesbrough. 

13,762. Tga-pot, W. H. Smith, London. 

13,7638. Cricket Baits, W. Sykes, Wakefield. 

13,764. Lavatory WasH-Basins, H. Sutcliffe, Halifax. 

13,765. TRamcaR Rovunpanout, A. W. Turner and B. 
A. Darby, Birmingham. 

13,766. Tooxs, &c., P. M. Justice.—(J. S. Birch and Co., 
United States.) 

13,767. TREATMENT of Woop, J. Gridley, Kingston. 

a Se PLAYED with Counters, J. F. Peasgood, 

ndon. 

13,769. Composition for Preventine Corrosion, A. C. 
A. Holzapfel, London. : 
13,770. ELecrricaL Disrrisution, W. F. Taylor, G. B. 

—* and E. H. Hungerbihler, Harrow-on-the- 


18,771. Reexs, 8. J. Carey, Birmingham. 

13,772. CHAMPAGNE Taps, 8. Grafton, Birmingham. 
13,778. TirEs of VELocrrEepEs, G. Singer, London. 
13,774. Execrrica, Connections, F. C. and F. W. 





ness of tin-plate manufacturers, ir 
ironfounders, kc. The subscribers are :— 


*David Grey, Maesteg, manager of works 
*F. aesteg, accountant... 


Shares. 

. Grey, oe 

*H. Bermer, Maesteg, Inland Revenue officer 

Wi, GPEN, TE PEON 2. oe cs ce ce 

Miss ©. M. Grey, Maesteg .. 

I. Isaac, Macsteg, Oey ae 

*J. Grey, Maesteg, accountant... .. .. .. .. 
The subscribers denoted by an asterisk are the 

first directors. Registered office, Caerleon, Mon- 

mouth. 


et et et et et 








PHONOGRAPHING IN DuPLICATE.—A phonograph 
to record on two cylinders simultaneously, so that 
one may be retained or a message repeated from 
one cylinder to another, is one of the most recent 
improvements, the Scientijic American says. The 
construction is said to permit of listening to the 
record of one cylinder and simultaneously there- 
with dictating a reply to the other cylinder, or to 
allow two persons to dictate at the same time. It 
will also reproduce two identical m simul- 
taneously, thereby greatly increasing the volume 
of sound, or a cylinder bearing a record may be 
placed in the phonograph with one having no 
record, and the record be reproduced on the plain 
cylinder while the operator listens, 





y, London. 
— Corton Gins, H. H. Lake.—(F. H. Chase, United 
8. 
13,776. Macuines for Forminc Boot and SHor CounTER 
TIFFENERS, A. J. Boult.—(L. Cote, Canada.) 

13,777. Purtryino Perper and other Spices, J. Benni- 
son, Liverpool. 

13,778. Horse Tart Hoipers, R. G. Sayle, London. 

13,779. SHARPENING Crayons, Xc., i. Baumgarten, 
Liverpool. 

13,780. Conpvuits, W. R. Elliott, London. 

13,781. Miyinc Macuing, J. Kangley, London. 

18,782. Fountarn Pens, W. P. ompson.—(W. P. 
Draper, United States.) 

13,7838. Fumicatinc Trees, 8. Lowe and R. P. Park, 
London. 

13,784. SteaM Borers, J. Réthy, Liverpool. 

13,785. CLEANING ToBacco Pipes, G. Barnacle and 8. 

ill, London. 

13,786. Corton GrIN-ROLLER, H. H. Lake.—(F. H. 
Chase, United States.) 

13,787. Hypravic Motors, J. Albert, London. 

13,788. Dice and Dice Boxes, M. Schott and A. B. 

, London. 
13,789. Bock SiaNattinc Apparatus, M. 8. Conly, 


mdon. 

13,790. ExLectric Conpuctors, H. H. Lake.—(H. N. 
Curtis, United States.) 

13,791. Execrric Lamps, H. H. Lake.—(V. M. Hobby, 
United States.) 

13,792, Bakine Powper, A. H. Cone, London. 

13,793. Lacgs for Boots, &c., A. Watson and E. Hall, 
Walthamstow. 





18,794. TREATMENT of LeaTHER, &c., E. Edwards.—(A. 
Nicolet, France.) 

18,795. Vaives of Hypravuitic Evevators, The 
American Elevator Company and C. J. Mayhew, 
London. 

13,796. Printers’ Rotter Composition, W. J. J. 
Hawkins, London. 

13,797. Venicie Lanterns, T. B. Jeffery, London. 

18,798. SrreeT and other Gas Lamps, H. Suhr, 

on. 

18,799. ELectricaL SicNALLinG Apparatus, H. H. 
Lake. —(Electric Secret Service Company, United 
gf ; 

18,800. Lerrer Fires, H. H. Lake.—(S. H. Fish, United 

States. 

18,801. Matcnes, G. W. Thomas, London. 

13,802. ExLecrricaL MEasuRING InsTRUMENTS, G. W. 
Walker, London, 

13,808. Cop Liver O11, C. A. Jensen.—(P. Moller, 
Norwa 


— Varanmmany Suroicar Device, J. F. van Ness, 

mdon. 

13,805. Casu Boarps, C. Faber, London. 

18,806. Macuines for Grinpinc Metat Batts, H. H. 
Lake.—(C. BE. Gould, G. W. Weeks, W. 8. Reed, F. H. 
Cook, C. EB. Dresser, G. D. Burton, United States.) 

13,807. Batrery Compounp, C. M. Reed, London. 

18,808. Casu Inpicators, M. N. Lovell, London. 

13,809. RepLy Post Carps, G. F. Redfern.—(G. M. A. 
Fillion, France.) 
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13,810. CenTRIFUGAL Macuunes, J. Laidlaw, Glasgow. 

13,811. TREATMENT of Supstances containing Pxos- 
PHoRUs and ALuminium, J. J. Knight and J. W. 
Bottomley, Liverpoo! 

18,812. Bearinos for Swinc Mirrors, &c., 8. Hill, 
Bi: ham. 


13,813, Carpinc Enoines, G. and E. Ashworth, Man- 
chester. 

13,814. Apparatus for CounTinc Money, J. L. Eadie, 
Dundee. 

a Weicuinc, &c., Trusses of Hay, J. Bamber, 


mdon. 

13,816. Urinistnc the Inertia of Veunicues, &c., E. 
Lyons, Newry, Ireland. 

13,817. Boots and SHogs, F. T. Burgess, Manchester. 

18,818. Esecrinc MecHanisM of SmaL_-aRus, W. Baker, 
Birmingham. 

13,819. WHEE Ls for VeLocipepes, F. J. A. Matthews, 
Leed: 


Ss. 
13,820. InpiA-RUBBER Tire for Bicycies, J. W. Han- 
cock, sen., i : 
18,821. Macnine for Winpine, &c., Yarns, J. Farrar 
Halifax. 


—_ Locks for Doors, &c., R. C. Wilford, Hudders- 
fi 


13,823. RoraRy FLUID-PRESSURE Encines, J. Deam, 
Liverpoo! 
13,824. PRESERVING, &c., Meats, &c., F. M. Waide, 


London. 
13,825. Mow1nc, &c., Macuines, 8. B. Bamford, Ut- 

xeter. 
13,826. Cyctine Lamps, C. P. Reed and J. H. Watson 

Southsea. 


13,827. WATER-GAUGE Fittincs for Stream Bol.ers, 
H. Gray, Newcastle-upon-Tyne. 

13,828. FIRE-EXTINGUISHING SPRINKLERS, E. W. Buck- 

ley, G. Blake, an , Manchester. 

13,829. Gas Pressure Governors, E. J. B. Danks and 
W. F. Fletcher, Birmingham. 

13,830. StRaiweR for Corree Pors, &c., W. H. Mott, 
London. 


13,831. Pivor Latues, E. de Pass.—(Miiller and 
Schweizer, Switzerland.) 

13,832. Boxes for Hosiery Goops, C. E. Wright, 
London. 

13,833. Prccinc and other Macuinxgs, T. Gare 
London. 

13,834. Boppins for Dovsiinc Frames, E. Disan 

ndon. 

13,835. FasTENING SHuTTLE WHEELS, T. G. Walker, 

London. 


13,836. PHotocrapHic Firms, &c., J. J. Acworth, 
London. 

13,837. PRoPELLING Suips, B. Binnington, London. 

13,888. SuBMARINE CaBLEs, J. Gott and T. J. Wilmot, 
Brighton. 

13,8389. Sroprers for Botries and Cans, J. Stitt, 


ndon. 
— LinoLeum, Or_cLoTH, Mats, &c., 8. Dent, 
ive: 

13,841. Lirr-savinc Apparatus, W. P. Thompson.— 
(C. Ingaramo, Italy.) 

18,842. Reciprocatinc Winc Pumps, H. J. Haddan.— 
(A. F. Abrahamson, Spain.) 

13,843. MaNuFACTURE of Cicars, &c., B. H. Meyer, 


London. 
13,844. Guns and Frre-arms, &c., C. F. H. Hayes, 


mdon. 
13,845. Proputsion of Venicves, J. L. Huber and L. 
. Magee, London. 

13,846. Uriisinc Gas Brackets, &c., A. Gunn, 
London. 

18,847. VeLocirepEs, G. Townsend, London. 

13,848. VELOCIPEDE WHEELS, P. Tacagni and A. E. 
Albert, London. 

13,849. Disrrrisutmsc Carps for ADVERTISING, J. 
Buatier, London. 

13,850. HEBERLEIN BRAKE Apparatus, C. Fairholme. 
—(F. von Nagen, Germany. 

18,851. Revo.vine Cuarrs, J. Dent, London. 

13,852. Kneapinc Macuinery, E. Viollet, London. 

18,853. Propucine Exectricity, C. A. Faure, London. 

13,854. Steam Borers, R. Edwards, London. 

18,855. ELecrricaL, &c., Meters, L. Berdon, G. W. 
Bousfield, and F. Teague, London. 
13,856. PREVENTING ForRMATION of Pores in MOLTEN 
MeTALs, F. Burger and R. M hei , Manchest 
18,857. ADJUSTABLE TENSION Frames for SPRING 
Martrresses, C. E. White and G. W. McKnight, 
London. 

13,858. SmokinG Pires, T. Coppock, jun., London. 

18,859. Fioatine Sare, J. B. Marshall, London. 

13,860. SCAFFOLD Fasteninos, O. H. Gardner, London. 

13,861. WasHinc, &c., TEXTILE Fisres, G. Jagenburg, 
London. 

13,862. TREATMENT of Grarn, &c., B. E. R. Newlands, 
London. 

13,863. TREATMENT of PHospHoric Acrp for SToraGE, 
B. E. R. Newlands, London. 

13,864. Susstirute for INDIA-RUBBER, &c., A. A. 
Blandy, London. 
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13,865. TypocrapHic Puiares, J. G. Lorrain.—(M. 
Iradier, Spain.) 
13,866. PuncHiInG Macuinery, T. Snaith, Stockton- 
on-Tees. 
18,867. PHotocrapHic Cameras, J. H. G. Clarke, 
‘irmin, 


re q 

13,868. Cycie Sapp.e, J. W. Horsfall, Blackburn. 

13,869. Locks, A. Cashin, —— 

13,870. Operatinc Switcues, E. Bosshardt. — (4. 
Wehrle, Germany. 

13,871. Fives for Evaporation Pans, J. E. Bennett, 
Manchester. 

13,872. TRAVELLERS for Spryninc, A. W. Metcalfe 
Bradford. 


13,873. SELF Feepinc Ink Sranp, N. Holdsworth, 


ax. 

13,874. Stationary Stream Borers, The Mills Patent 
Sectional Boiler Company, Manchester. 

18,875. Marine Steam Boivers, J. Mills, Manchester. 

13,876. Apparatus for Maxine Rivets, W. Skaife, 
London. 

18,877. FASTENING Raitway CARRIAGE Doors, J. A. 
Wilson, Dundee. 

— FEED-Box of the Maxim Gun, G. F. Whitmore, 


‘am 5 
13,879. Rims of Waeets for Bicytes, W. Bown, 
Birmingham. 
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13,880. Connections for Bucktrs, T. Walker, Bir- 
min ~ 

—, Non-suippine Bicycre Tire, W. F. Hill, 

13,882. BRICK-MAKING Macurnery and Wrixpine Gear, 
J. Salt, Buxton. 

13,883. Merai Fvet for Gas Fires, A. Sweet, London. 

13,884. Boots and Ssogs, L. Elstein, on. 

13,885. Decorative Wixpow Curtains, 8. Lees, 
London. 

13,886. Distrrsution of Power, J. Swinburne, Ted- 


18,887. Braces, J. H. Brierley, London. 
138,888. and Ssoe Prorectors, J. Bryant, Svuth- 


ampton. 
13,889. Cuvck, F. W. Ames, Falstone. 
13,890. Propucine Force or Power, J. E. Godwood, 


13,891. bor for Removinc Grease, &c., D. Rossi, 


18, $02, MecuastcaLtx Propeuinc Crart, R. F. Perea, 
Dat 
13,893. UMBRELLA ArtracHMENT, T. J. Mummery, 
London 


13,894. eee of Bicyeres, &c., W. Heath, sen., Bir- 
ming’ ,/. 

13,895. Sotes of Covertnes for the Feet, J. Wilcock, 
London. 

18,896. Meruop of Ventitatiox, J. W. Bramley, 


mdon. 
13,897. a ~< ag of Mixx, C. E. Kelway and A. 
naon. 

18,598. Senne Sprinc Tor Guy, J. 8S. Rhodes, 
Birmingham. 

13,899. Castors, M. Howard, London. 

13,900. ARMOUR- PLATES, F. Charles. ee. E. Sherman, 
United States.) 

13,901. Hansom Cans, &c., C. K. Mills.—(C. Tachon, 


France.) 
= Hotitow Tires for Cycies, D. R. Ashton, 
13, — — Apparatus for Wasurne, 8S. A. Mackie, 


on. 
13,904. ELECTRIC Rattways, M. W. Dewey, London. 
13,905. Wexpine of Merats by Exvectricity, M. W. 
Dewey, London. 
—s Wexprnc and Brazinc Metts by ELectricirty, 
. W. Dewey, London. 


13, ms Tarprece for Bansos, R. N. Coldwell and G. H. 
Young, London. 

13,908. "ERTICAL STEAM Generator, J. J. Tinker, 
London. 

13,909. Descrisine Ficcures, J. B. Jackson, G. Bent- 
ley and 8. Smi mdon. 


13,910. SYRINGES, W. M. and F. E. Hodder, London. 
13,911. Boox Casgs, V. Dent, London. 
ise Faceowo Guamen,0.¥. Allen, London, | 
a, es. le, jun. 
and B. B. Vaile, New Zealand.) be 
13,914. SELr- “ADJUSTING APPLIANCE for ExcLUDING 
Dravueuts, G. oe R. Vaile, jun., P. A. and 
EB. B. Vaile, New Zealand. 
13,915. Toy PARACHUTE, . Hughes.—{(J. R. Vaile, 
jun., P. A. and E. B. Vaile, ie Zealand. 
— Srruxxinc Top, G. Hughes.—(J. R. Vaile, jun., 
P. A. and BE. B. Vaile, New = ng 
13, 917. CONVERTIBLE FOLDING Cuarr, G. Hughes.—(J. 
R. Vaile, jun., P. A. and EB. B. Vaile, New Zealand.) 


13,918. CoMBINATION Scissors, G. HJ. R. 
Vaile, jun., P. ~d beg A B. Vaile, New Zealand.) 
18,919. a R. Vaile, jun., 


G. 
P. A. and EB. B. Vaile, New Zealand.) 
13,920. Puzzie Toy, H. F. Ag wet London. 
18,921. Eiecrric Lamps, A. ieff, London. 
18, ee Stanps or Ho.pErs, J.M. Napier, 


13,923. Lawn Mowers, C. H. Braithwaite, London. 
13,924. — for VELOCIPEDES, &c., 1. Ww. Boothroyd, 


13, $25. Comme and Suicmsc Beans, &c., C. Manlove, 
mdo: 


13,926. Apptiances for EpucaTionaL Purposes, G. 
Herschell, London. 
13,927. Expiostve Excines, W. Glover, W. H. Hobson, 
and E. T. Owen, London. 
13,928. Steps of Roap CarriacEs, A. W. Knight, 


13,929. a rm Suuparre, &c., of Sopa, F. Ellers- 


on. 

13,930. INJECTING ,=4 er hs Fvet into 

. Newton. ”. J. Macdonagh, R. 

‘ood, C. &. Wilkinson, J. Plummet, and R. 
B. Wilkinson, New South Wales.) 

13,931. CompryaTion Apparatus for Ssavinc, M. 
Leipnik, London. 

13, , Makixc Miruinsc Curtrers, C. C. Tyler, 

mdon. 

13,933. Mitiinc Cutrers, C. C. Tyler, London. 

13, a Fixinc Tires to WHEELS, B. Clayson, 

13,935. —_ J. H. Pett, London. 

13,936. LvBRICANTS, A. Purvis, London. 

13; 937. RENDERING PHoTocRaPHs on GLass PERMA- 
NENT, C. Ball, P. N. Evans, and Q. Wirtz, London. 

13,938. "Cors- -FREED APPARATUS for the SaLe of PostaGE 
Stamps, T. R. Douse, London. 

18,939. EGG-BEATERS, A. Trask and C. Tucker, London. 

13,940. Preventine the Access of SoLip MATTERS 
the Worxixc Parts of Pumps, J. A. Wade and J. 


18,41, Boom, Se. mal Carr, J. Barber, G. Parnell, and 


Orchard, 
13988 Baas, F. Wich, London. 
13,948. Power Conpvrts for TRAMWAY 3, &c., C. T. B. 
Brain, Liverpool. 


5th September, 1890. 


13,944. GraDrent Levet, G. E. Berry, Graigw 

13, 945. Ever Reapy Tors, J. H. Boaghton'L Louth. 

13, 946. Heatinc the Votume of FEED-WATER of STEAM 
Enorves, A. MacLaine, Belfast. 

ee Perroteum Or Lamp Buryers, W. Fraser, 


13,948. ties: Water Packino Cases, C. H. Wood, 
Sheffield. 
R. Bradbury, 


13,950. Secuninc Carriace Lamp HanDLes to SocKETs, 
W. H. Higgitt and W. Crowson, Birmingham. 

13,951. anaes, R. Watson, sen., and R. Watson, 
jun. 

13, 952. a ea, Vv. V. and M. V. Mynsbrugge, 


7 949. Deyta Impression Tray, 
Oldham. 


13,953. cg and Cicarette Houpers, W. Fish, 

el ‘borough. 

omoTING CrkcCULATION in Borers, F. B. 
Welch, Manchester. 

13,955. ‘Bars and Rvucs, W. Crompton and G. W. 





18,956. INSTRUMENT for JacquaRD Desiens, J. Edelston, 
ite: 


Man: 

13,957. Door Latcues, J. Legge, 8 

13,958. Wee. Huss, ke., G. H. Bird. CL Lee, and A. C. 
Lee, Birmingham. 

18,956. Fastenincs for Groves, C. and C. L. Edkins, 


13,960. ReFLectors, R. Hamilton, G! Ww. 
13, 961. Gas-LicHTING APPLIANCES, H. Fourness, Man- 


Basta “ee Fue., F. 8. Craig and W. J. Cowden, 


13,963. Dyzinc Woor, &c., J. H. Gartside and W. 
Warr, Manchester. 

13,964. TeacHisc Appirioy and Suprracrioyn, A. 
Cooper, Suffolk. 

13,965. Lona-sTaPLe STaLK-Fipres, K. T. Sutherland 
and G. Esdaile, Manchester. 

18, wes — Corton, &c., J. W. Bullock, Man- 


18,967. Srrinc Hook and Buckxz, J. W. Hill, 
Limerick. . 


“—— 968. CurTinc Iron or STeEL Bars, H. Smith, sen., 


H. Smith, jun., and 0. Smith, Glasgow. 





13,969. Carvine Knives, &c., J. D. Hannah, London. 
13, 970. Rottinc Woven Fanrics, &c., H. Payne, 


Glasgow. 
18,971. Prorectinc Surps’ Borroms, B. J. B. Mills.— 
(7. A. Edison, United States.) 
18,972. SuppLy Vatve, E. Emanuel, J. Wood, and T. J. 
— 3 Boras ¢ Cuurxs, T. T. A. Hansen and W. W. 
1 wae SusPenpDine CARRIAGE Bopres, N. E. Prime and 
. E. Cocks, London. 
13,975. Bicycuss, W. H. King, London. 
13,976. — Shuonvand heaved Bours, G. Scatter- 
‘. Wright, 


13,978. tes -ansuinens Cuairs, J. H. Edwards, 


13,977. Sor Fesvenann, 2. T. Brown and J. N 


London. 
13,979. Movinc ADVERTISING Macuine, J. J. Rochford, 
London. 


13,980. Car Coupiines, H. Marshal, London. 
13,981. Apparatus for Maxine Hats, J. H. Neave, 
Manchester. 


13,982. Battoon Wueet, T. Kimber, London. 

13,983. Automatic Detivery of Mrar Exraacts, F. E. 
Pow and W. R. Clark, London. 

13,984. Soap, G. P. Clarke.—(D. R. S. Galbraith and T. 
Bell, New Zealand. 

18,985. Soap Powpers, G. P. Clarke.—(D. R. 8. Gal- 
braith and T. Bell, New Zealand. 

— SpPrIxnninG SPINDLES, J. A. Rouge, London. 

“— ee Counter, J., F., and G. Richard, 


13,008. —_ Rakes, P. J. Parmiter, London. 

13,989. Wixpow Rerricerators, H. J. Haddan.— 
(S. J. Brown, United States.) 

13,990. San Srup and Tie Hovper, T. H. Biggs, 


13,991. —— Screwep Pires, F. J. Hadfield, 
Lond 


on. 

13,992. AncHors, F. Elton, London. 

13,993. Sewrse Macuine Posen, W. R. Lake.—(W. 
Nordin, Sweden.) 

13,994. . Boors and Snoes, R. Nagle, London. 

13, 995. RoTaRY Morors, W. A. nzler and E. Roth, 


London 
13,996. Rock Tunve.uine, C. B. and C. J. Penrice, 
London. 
13,997. Anrmatisinc Corton, 8. Pitt.—(L. 
France, and L, Casella and Co., Germany.) 
13,998. Gun Mountinas, L. Raskazoff and J. E. C. 


idge, London. 
18,999. ExpLosion or Combustion Enornes, 8. L. Hart, 


Vignon, 


ion. 
14,000. Knrrrmvc Macuine Neepwes, G. F. Grosser, 
Londo: 


mn. 

14,001. Drepornc on the Suction System, J. A. Wade 
and J. Cherry, London. 

14, . Recorpinc Perrsons through TURNSTILEs, 

E. C. Davis, London. 

4,003. for Woumns of Verocirepes, F. J. J. 
5 and W. W. Johnson, London. 

14,004. —— Cameras, C. "C. Gill and J. G. 


14,060, Ansorzsixa the Recomm due to the Firino of 
ORDNANCE, W. 8. Simpson, London. 

14,061. SappLe for VeLoctpepes, G. Shann, London. 

14,062. Conpensers for Steam ENGINES, 3. Chételat, 

mdon. 

14,063, ANNEALING of Wire, Sueet Meta, &c., H. H. 
Lake. —+(C. F. Claus, Germany.) 

14,064. Coats, &c., 8. G. Seieyn, London. 

14,065. NewspaPer Hovpers, J. Korbuly, London. 

14,066. Evecrric Bott Lock, C. Pop , London. 

14,067. Napkin Hotper, A. K. Schu' rt, London. 

14,068. Stays, A. Webb, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 
428,248, Borrie Sroprer,’C. = +l oe M. Hegele, 


Delano, Cal.—Filed 
wage ras th the bottle ape bottle ft 


i) Se a ae iain, au a bekder baving 
a hook ¢ approximately at right angles to the 


bod: the said holder capable of being 
Seeeana tre from the plug When when the latter is not in the 
contracted the bottle neck, substantially as 
set forth. (2) The combination, with a bottle having 
t a of a stopper, er a of a plug 

and lower e » and a 


pede nd ma ed to one of sai 





. hook on one side for attachment to the plug and an 


ent on the other end to sw the plug in 

the neck, aonany as “+ forth. (3) A oeeer for 

bottles, of a ee heads, an = 

j from RE agg y* k connecting 

Rad arbor dle on the shank, and a holder having 

ipper end and a hook lower end, 

the. latter being detachably fastened to one of said 
eyes, substan’ ly as set forth. 


428,249. Sreerrvc Gear ror Surps on Boats, W. H. 





14,005. Pascemanes for Doors, &c., F. Rad 
ion. 
——, Oreratinc Hypravuuic Hosts, W. Phillips, 


mndon. 

14,007. fal Terecrapay, W. R. Lake.—(@. Mar- 
2ari, 
14,008. Basstna and Lowerinc Winpow Sasues, J. R, 
Anslow, London. 
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14,009. ay gy Waeets for Ve.ocipepes, C. 8. 


wry, wit 
14,010. Down Quitt, J. Page, London. 
._— Pornt Prorecrors for Pencits, F. H. Shaw, 


14,012. MEASURING Distances, H. D. Fitzpatrick.— 
(G@. A. Kreisel, Germany. 
14,013. CrrcuLak Kyrrtinc Macuines, W. Brown, 


14,014. Loom Suurties, T. H. Stork, Halifax. 
14,015. Press Corpyinc Lerrers, J. L. McKim, Man- 


14, O16, Arranarvs for Tirt1nc AE Casks, H. Fradg- 


14, 017. VentiLators, P. M. Walker, Halifax. 
14, ‘018. VERTICAL SPINDLES, W. T. Glover and W. E. 8. 


Garde, Lancashire. 
— ‘Cunsenrs Carrusces, C. Longbottom, Brad- 


14,020. Battoons and Paracnutes, A. and H. Nor- 
manton and T. —— Manchester. 
14,021. a J. London. 


Morten, 
14, — Concentratinc Sutpuuric Acip, C. Négrier, 
14,023. Susrenpinc Boptes in the Arr, 8. R. C. Vibeck, 
Liverpool. 
14,024. CLeansine Wa ts, J. Laws and F. J. Emerson, 
London. 


14,025. Comprnep Expanper and Five CurTrer, 
J. P. Bayly.(J. N. Murray and P. W. Shute, 
United States.) 

14,026. Spoot-HotpeR, J. P. Bayly.—{S. Knight, New- 
Joundland. 

14,027. Se. ame nate P. Bayly.—{A. Behrman and J. 

tates. 


14, wd 028, eure aan J. P. Bayly.—(P. Schmidt, United 
tates. 

14,029. Game Puzzie, J. P. Bayly.—{W. Fitler, United 
States. 


14,030. “CUTTING Macuine, J. P. Bayly.—(H. 
and C. Cooke, United States. 

14,031. Bicycies, &c., H. Hall, Barnsley. 

14, 032. Savery Fasteners for Craprers, F. H. Shaw, 


gham. 
14,033. came, F. C. Stiles, Lond 
14,034. Loapinc Coke from Ovens cote Wacons, A. M. 
Chambers and T. Smi , London. 
— TROUSERS Srraps, W . R. Birt, jun., Birming- 


14,036. Type-writer, A. meg 1 London. 
14,037. Borries and Borris Storrers, G. A. Farini, 


London 

14,038. Hopper VentitaTors for Wixvows, G. H. 
Hovey, Sheffield. 

14,039. CarTripcE Cases, C. H. Maleham, Sheffield 

14, 040. by ogy Srapies and other Prac es, J. 

on. 

14,041. Stop for Stipixe Pen Boxes, E. Dyson, Bir- 
mingham. 

— Maxixc Barpep Wire Fencine, A. E. Gorse, 

m. 

14,043. Wririnc in the Snare of a Srirat, F. Tennison, 
London. 

14,044. Carp PuncHinc Macuines, R. W. Moncrieff, 
London. 

14,045. AppLiance for Use at Fires, T. Thorneycroft, 

on. 

14,046. a for Recerrrep Accounts, G. Sprange, 

14,047. ‘Doers Brusues, F. H acs H. 8. Beving- 
ton, and W. C. ell, 

14,048. (rend ng FLUEs, 2 MacFarlane Gray, 
Edin’ h. 


burg! 
14,049. Suspension Sprinos, R. Cul 


Lond 
14,050. Evecrrica, Cut-outs, Siemens Brothers and 
Siemens and Halske, Germany.) 
re 051. ILIsING WaTER, H. Rouart, penitee 
KE, 


14, O68. Sme.tine Furnaces, F. A. ‘Herbertz, 

14,054. CoNVERTING ALTERNATING ELECTRIC CURRENTS 
into Conrinvous CuRrRENts, W. 
G. B. James, 

14,055. Rai Jonvts, E. F. A. Reichow, London. 

14,056. HorsrsHogs, G. Scatter, , 

14, 057. Warer-ciosets, T. A. Harris, London. 

14,058. a Unper-vest “ Expanver,” 8. Wrigley, 


14,059. Comruare Evaporation of Soiutions, H. E. 
Hansen, don. 





Harjield, London, England.—Filed October 2nd, 
1889. 

Claim. Steering gear for ships or boats, consist- 
ing of a J poe hye the ow head, semsed = 
a curved ed rac otapted * a ion 
excentrically upon a driving shaft, whereby the avail- 
able op power is applied more effectivel ia the 

overcome increases. (2) Stee 


for ships or aa consisting of a tiller affixed to the 





rudder head, formed eittical curved oe a 
adapted to an or cam 

upon a eel as the a ceoa ~ 
as described. 
a curved rack 


or cam- 
and links or the afore- 

OT cae cc cncther titer Sunt on the redder head. 
428,289. Anwature ror Dyxamos, &c., A. Schmid, 


.—Filed June 6th, 1889. 
ciate The hereinbefore-described method of 








armature coils to 4 cores yd 
of which P 
ee eel my Frage 


jnsulated ductors, and then them over the 
teeth wpa come them oneal the ue eee 
saehto mash rat 

radial teeth upon said core heving intone ‘monte 
lugs, and coils of insulated sail 
Me thet LS an mogh wy Sitting of = compression, 
t 
substantially as described. (3) ne hereinbefore 


described hed of applying armature coils to arma- 





? 














ture cores having radial teeth with laterall jecting 
lugs, which consists in first winding an E abcistreed 
the teeth, ve anaes aan beneath re jecting ; 
e com em e pro} 

ugs, and then securing the coils in hold. 
sg ter at their ends, substantially as described. 
(4) An armature for electric of 

core 


an 
a 

thereof, leaving open 
the ends of the teeth and the ends of the coils, sub- 
stantially as described. 


428,290. aoe Meter, BE. W. von Siemens, Berlin, 
—Filed 9th, 1889. 


pointed end, of the mercury cups h and i’, for sup- 
portin, spindle and conveying current, a 
movable coil of fine wire secured on spindle, the 
statio coils encircling said * ble coil, and an 





adj spring for setting the said movable coils 





ee, 


registering mechanism, substantially as 
purpose set forth. (3) In an el jeotrie one a 
combination, with a Seen indicator provided with 
a light pointer, of a motor provided with & continu. 
ously-revolving excentric, a pivott d arm vibrated in 
one direction b ef said excentric, and provided with 
per eee pia face adapted to contact with th said 
Po: inter, and thereby to limit the extent of the vibra. 
ions of the arm in proportion to the product of the 


said 
the 





pats enh _~ ny of the current, a spring for 

moving th nn the reverse direction, and 
vestebetee | Bene By ad cpaetivay connected to said 
arm and adapted to register the sum of its varying 
vibrations, substantially as and for the purpose set 


428,378. Evecrric FuRNAcE FoR MELTING Metats, 
B. A. Colby, New Haven, Conn.— Filed April 14th, 


Claim.- 1) The combination, with a closed primary 
circuit and means for supplying electric currents 
Shesete and controlling the same, of a refractory mass 
pted to contain metal to constitute a secondary 
circuit and adapted to place such metal in inductive 
relation to the circuit, whereby electric 
currents may be induced therein by the action of 
electric currents in the primary circuit. (2) The com- 
bination, with a primary coil of wire and refractory 
insulating material covering the same, of a core of soft 
iron under the inductive influence’ thervof and a 
mould of refractory material surrounding a portion of 
the core and adapted to receive metal to constitute a 
cireui aw, as described. (3) The 
combination, the primary circuit of an electric 
converter or induction coil, of a core of soft iron 
applied thereto and a receptacle for refining metals 
ha an opening for containing the metals, whereby 
the latter may be brought into inductive relation to 
said core. (4) The combination, with the primary 
coil of an electric converter, of a mass of refractory 
material adapted to contain metal or metals to be 








refined, which are to constitute a secondary coil, and 

an air-tight inclosing case containing the same. 

® The combination, with an air-tight inclosing case 

a receptacle for metals to be refined contained 

within the wk em oe case, a core of tT) a extending 
through tacle, and a coil of insulated wire 

pay: such core. (9) bw combination, = 

the air- t inclosing case ving a cover b?, of the 

en coil P, udapted to in an electric 

the soft iron core F, which said coil is 

applied, the disc F! of soft iron, and the refractory 

E, bang ioe een (7) The combina- 

tion of a pivotted air-tight chamber, an induction coil 

or converter contained therein, the secon circuit 

of which consists of metal or metals to be refined, an 

infusi le for the same, an inverted mould 

ptacle, means for exhausting gases from 

the chamber, and means for turning the chamber upon 

its axis, thereby tying the contents of the re- 

ceptacle into casei. 


428,411. — H. F. ad Indianapolis, Ind.—Filed 


Ne 19 
atiar$ e of which is bent 
e bends starting 
from a point in the body of the saw and ually in- 





ey ap h the extreme , substan- 
a, “ peel forth. ~Q) A circular saw the ge wh whereof 
bent alternately in opposite directions, the bent-out 


at an —o to the plane which is at 
right reat angles with the axis of rotation occupied by the 
central ion of the body of the saw. (3) wi circular 
saw ha’ its edge bent alternately in fo goed direc- 
tions, the ds being made on tangential lines, sub- 
stantially as shown and described. (4) A circular saw 





the central n of the body of which standsina plane 
at right Lepnigaarts the onir- of rotation and the edge 
5 bene out alternately in each direction at au 








and pointer, substantially as and for the } purpose set 


: Le Foor ed with a light pointer, of 
a curren’ a a 
mechanism, arm opera’ 
by 8 excentric in one a spring for 
arm in the reverse , said arm 
being ada to have the } of its vibrations 
curtailed by the said curreyt-indicating iter and 
to transmit the extent of its said vi to the 





tial ae, (5) A circu: 


angle with said plane on 

lar "4 having its edge bent alternately in each direc- 
ina pects yo form, the bends being on yd 

tial lines correspo! to the direction that the teeth 

are worn or filed away in use, substantially as set 

forth. (6) Acircular saw the edge of which is bent 

alternately in opposite directions, the extreme outer 


surfaces of the bent out portions being ground, 
whereby an accurately-uniform projection is secured, 
substantially as set forth. 
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THE DESIGN OF SCREW PROPELLER BLADES. 
By Proressor M. F, FirzGerap. 

No, II. 

Havine stated the conditions to be fulfilled so far in 
general terms, and with as little reference to mathe- 
matical technicality as we are able, no further advance 
can be made without using mathematical tools, nor can 
it be expected that the reader who is unacquainted with 
them can get beyond seeing that, whatever the results 
may turn out to be, it would be as difficult to judge of 
their accuracy by the unaided light of nature as 1t would 
be for a landsman unacquainted with navigation to judge 
of his longitude when he had been a fortnight at sea in 
the Atlantic. 

The axis of x is the centre of the screw shaft, and all 
motions are referred to the ship as at rest ; K being the 
yelocity of the ocean, w the velocity along a stream line, 





v the same resolved along 2, r the radius to any point in 
the screw, w the angular velocity of the water; and a 
that of the screw itself. A reference to Fig. 4 will 
explain the angle. The velocities are taken to be 
measured in feet per second, lengths in feet, forces in 
Ibs. weight ; m stands for the weight in lbs. of a cubic 
foot of water, and H or h—proportional to the pressure 
—for “head ” in feet. 

The circumferential momentum generated per second 


Qum 


in a ring of thickness d r is rdrXvX re, and 


the weight acted on is 2a mrdr x v; it is therefore 
” ® ver lb. per second flowing through at radius r, which 
is therefore the force, at this radius, turning the 
screw, which, moving with velocity r #, gives the work 
per Ib. per second of flowtobe "* x + a =" * a. 

gy 
The change of vis viva longitudinally is “~ 5 K® per 

G 
Ib. of flow per second, and, as all the work is done by the 
u2 cs r2w 
screw, we have , or, 
29 g 
(L.) u2 — K2 =2r2gn 

which, though apparently very unlike the equation for 
a turbine, V vcosa = gH, is really the same, for in a 


turbine v cosa is what we have called ra, and V is r Q, | ‘ 
while w and K are both negligible, whereas H, the head | , 


on the turbine, is zero for a propeller, the level of the 


water over the front and back faces of the screw being | 3. 


sensibly the same, while « and K are not negligible; wu 


may be resolved into its components—see Fig. 4—giving | 3° 


fate — Es a Det wd: 
cos* @ 

6 in practice is, except close to the boss, small, so that 
cos @ is practically = 1 for most of the water flowing 
through. Either form of the above equation is the rela- 
tion connecting the angular and longitudinal velocities at 
any point. 

For the heads, if H be the head at a distance from the 
propeller, 


(IL.) 


29 (H — hy) = u,? — K* atr, 
29 (H - h,) = u,? — K? at rg. 
Subtracting and proceeding to the limit, 


ah d (u? — K?) =2 d (r2 #2) 
dr 


(III.) -2g ——= 

) ar dr 
by the first equation found. But for centrifugal forces, 
6 


a : can be expressed in terms of the centrifugal force for 


a tube F S$ B—Fig, 4—carried round with the angular 
velocity #, which is 


(IV.) dh 2 


gon er 2. a'r 
aX 


dt?’ 

in which the last term is the radial acceleration in the 
tube F SB, and is, therefore, s ; 
Putting this in, equating the values of ain (III.) and 
([V.), and dividing across by a, the result can be written 


d 
6). 
ae ) 


d 
d Ta (v tan 6) 
V. — reo — bad diy MEET eter 
(V.) yore @ ro 3 +v 
ad 
: >= (vtané) 
If the ratio : be small, and baad , which depends 


on the curvature of F § B, be small, and if the line F S B 

convex to the axis of a, and provided that rw is not 
large—all of which conditions are usually fulfilled in 
Practice over the greater part of the screw disc, and 
notably near the circumference, where the flow is greatest 
—then, whatever be the true curve of rw, it must be 


approximately < r2 w = 0, since the other side of the 


equation is the difference of two small quantities. There- 
ore, for any ordinary screw under ordinary working 





conditions, r? # = a constant, approximately; and the 
curve of values of 7 is a common hyperbola, approxi- 
mately. For a special case, dealt with by Professor 
Greenhill in his articles in THe ENnoiIneER, where the 


d 


tubes of flow were all parallel cylinders, Pa (v tan 0) = 0 


throughout, and therefore £ (v2 w 9) — rw, giving 
on integration 
ge 
22+ 
which is nearly a hyberbola for small values of w—as, 
for instance, near the circumference—but may deviate 
greatly from a hyberbola near the boss. 
On drawing the curve v belonging to the vortex r? # = 
constant by the aid of (II.), it will be found that for 


C, 


table or curves, Fig. 6, find the ratio = at the tips corre- 


sponding to the required horse-power, which gives the 
starting point R of the hyperbola. The horse-power 
given in Fig. 6 is that for a screw 10ft. diameter, at ten 
knots. The power of a screw for any other size and 
speed is proportional to the cube of the speed and — 
of the diameter, so that any given screw can be reduced 
to the equivalent 10ft. screw at ten knots, in the same 
way that Mr. Barnaby does it, by multiplying the desired 
horse-power by 100,000 and dividing { the product of 
the square of the diameter in feet, and the cube of the 
speed in knots. 

Thus, to find the 10ft. screw in the table or curves, 
Fig. 6, corresponding to a screw 12ft. diameter, at 
9 knots, and taking 400-horse power, 9% x 12? = 729 x 
144 = 101,976; 400 x 100,000 = 40,000,000, and this 





Fig &. 
| 4, Rw~Rotary Speed of Circumference of Wake 


RQ 
Shee $e coe we sowsnsneseceanenerscdssncages esos teens meee nmsentomeseelcbecsesendess och ssessssaacinseund 
i Speed of Blade Tips | 


divided by 101,976 is 392 
nearly, which is the corres- 
ponding horse-power for a 
10ft. screw at 10 knots. The 


proper value of = for this 








“Radius of screw 


\\ Equation of dottod Curve 
. is wc 
22+wW 


: | 

ge amen aS | | a 
ae 
| 
i 


Dotte 
case 


iat 








_~ Speed of Ship | 


b= a 
Boss 
WU 








values of at the circumference less than 5 per cent. . 
of 2, and of K not greater than about half the speed 
of the blade tips R 2, which are about the limits of 
these quantities in practice, v is nearly constant 
for a considerable part of the screw disc, diminish- 
ing slightly, however, near the boss. In Professor 
Greenhill’s vortex, v increases slightly up to a certain 
point, and then diminishes rather quickly. The curves 
of v and rw are drawn in Fig. 5 for a case in which 
R2 =2K and » = 0042 at the tips. In designing 







Full curve —— 
case of Hyperbola for rw 


depends on the ratio (speed 
of blade tips) + (speed of 
ship), and consequently on 
the revolutions. If, for in- 
stance, the revolutions were 
to be sixty, the speed of the 
blade tips would be 60 x 
12 x 3°1416ft. per minute = 
2262; andas 9 knots is 900ft. 
per minute nearly, the ratio 
of (speed of blade tips) to 
(speed of ship) is 2°5 nearly ; 
the corresponding value of 


of v belongs to 





d curve........- of v belongs to 
of dotted curve for rw 


= for 392-horse power will 


be found to be a little over 
0 04, so that the twist of the 
wake is a little more than 4 
per cent. of the screw’s 
angular velocity, and its 
outer part is set revolving 
at 60 x 0°04 = 24 revolutions per minute, or a 
little more. Any screw, whatever its pitch and form of 
blade, which makes the wake revolve at a little over 2°4 
revolutions per minute—subject to error from local dis- 
turbances due to the blades, boss, brackets, bolts, &e.— 
will, in this case, take 400-horse power to drive it, the 
screw being 12ft. diameter, and making sixty revolutions 


| at 9 knots. 


We are now out of the region of mathematical symbols 
again, and the general conclusions may be therefore 


Table of Horse-power of Screws, 10ft. Diameter, at 10 Knots. 
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100 200 300 400 500 60 =| = 700 soo =| «6900 «| «(1000 
GR cc? a ee ce ee ce er a Te ae en ae ee he ee Wee YS 
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any required screw it is most convenient to fix 
first the ratio (speed of blade tips) divided by (speed 
of ship) which depends on the diameter of the screw 
and revolutions desired, and then by the aid of the 





| stated. These are, firstly, that any screw, unless differing 


violently from ordinary ones, either in shape or conditions 
of working, will take to drive it approximately the power 
got from the table of curves, and will generate behind it 
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a vortex, in which the circumferential speed of the water 
is very slow, and varies, for the most part, inversely as 
the distance from the centre; secondly, that if the 
screw were expressly constructed to suit such a vortex, 
it would certainly take that horse-power very nearly; 
thirdly, that any screw not expressly fitted to the vortex 
described will take to drive it a power differing probably 
more or less from the tabular power, depending on a 
multitude of details difficult, if not impossible, to allow 
for, since unprofitable eddy-making may be a large item 
in the calculation; and fourthly, from the consideration 
of the action of planes drawn obliquely through water, 
the pitch of the real screw will be somewhat less than 
the pitch of a screw which would revolve without slip, 
like a patent log, in the assigned vortex. Lastly, since 
the exact definition of the vortex depends on the form of 
the longitudinal stream lines—especially near the boss— 
which are themselves influenced by the ship’s after body, 
the boss, blade roots, &c., all these things will influence 
the power consumed, and the additional power consumed 
in friction has to be allowed for, so that we cannot expect 
a coincidence of the results of calculation and experiment 
which would satisfy Mr. Robert Mansel; but, if the 
theory here given be correct, such an exact coincidence 
must be the result of accident, it being part of the 
theory that an exact coincidence may occur, but is not to 
be expected. Now compare these conclusions with 
examples in practice, premising that a rule for designing 
the real blade to make the vortex sufficiently exact for 
practical purposes will be given farther on, the pitch for 
the real blade being somewhat less than that of a patent 
log in the vortex. 


Horse-power. 
Indicated. Cz 


culated. 
A merchant steamer, whose screw has 
nominally mean pitch 14ft. 9in., but 
actually nearly 17ft. at the tips, taken 
as 17ft. for calculation... ... ... ... 518 470 
H.M.S. Camperdown, twin screws 16ft. 
diameter, mean pitch 19ft. 6in., maxi- 
mum 21ft.; taken as 21ft. for calcula- 
tion; total power for two screws. 
Speed 16°3 knots, revs. 95 ... ... ... 8622 8180 
No. 11 first-class torpedo boat screw 4ft. 
6in. diameter, 6ft. pitch, taken 6.6 for 
calculation. 
Speed, knots 18-84, revs. 380... 390 ... 314 
- 1610, ,, 343... 299... 271 
. 1299, ,, 25... 131 120 
Foot-pounds per minute. 
Model screw 9in. diameter, 10°4 pitch at 
4-5 knots, in Thornycroft’s experiments 
according to Mr. Barnaby, revs. 600... me 
» 750... 9500 ... 9574 


Horse-power. 
A merchant steamer screw 6ft. 3in. 
diameter, 7ft. 8in. pitch. 
Speed, knots 7°4, revs.100 ... 38... 
- 110, ,, 180 ... 255 

Most of these examples are taken from papers read at 
the Institution of Civil Engineers. 

Now see what this table means, which is as follows :—If 
a set of screws, expressly suited to the vortex motion, 
which has been shown to be euprernetely Sat produced 
by any and every screw under normal working conditions, 
had been made, ing from a 9in. model for one-tenth 
of a horse-power to a 16ft. screw for 4000-horse power, and 
including the screw of the common or garden “ tramp,” 
about 11ft. diameter, as well as a 6ft. screw taking 40- 
horse power, and a 4ft. 6in. screw taking 400-horse power, 
these screws would have taken to drive them, each one, 
within narrow limits, lying inside the engine friction, the 
same power as good, or fairly good, ordinary screws did, 
no one of which ordinary screws was of set purpose 
intended to suit any particular form of vortex. Also these 
screws so made would have had pitches sensibly the 
same as those of the actual screws, being somewhat less 
than the pitch for calculation given in the above table, 
and would in general have been very like them, differing 
only from them in the mode of design, being calculated 
to bring out a certain definite result known to be attain- 
able, since the hydro-mechanical conditions necessary to 
be fulfilled would be fulfilled in it. It is also a part of 
the consequences of the theory, and therein agrees with 
experience, that no difference in results corresponding at 
all to the great variety in fancy designs of twisted or 
sickle-shaped, or otherwise elegantly or gracefully formed 
blades, which have been from time to time devised by 
sanguine persons, is at all likely to be obtained, and that 
all sorts of apparently anomalous variations within 
moderate limits may occur, owing to the adoption of 
arbitrary rules for defining the mean pitch of screws, of 
expanding or increasing pitch, and the like, since the 
pitch at any one place is not necessarily the determining 
factor of the effective pitch at any other place, but the 
screw must be taken asa whole, the effective pitch at 
any one place depending on the effective pitch at every 
other place, and vice versd, while ceteris paribus, the 
pitch at the after end of the blades near the tip is the most 
influential, since most of the water flows through the 
outer parts of the screw disc, and the effect of the screw 
depends on the condition in which the water flows away 
from it, not on the average of intermediate conditions. 

The conclusions drawn upon hydro-dynamical prin- 
ciples, since the table of horse-power and curves—Fig. 6 
—contain no empirical constant, unless the weight of a 
cubic foot of sea water and g = 32°2 are to be considered 
such, are thus fully borne out by the results of experi- 
ence. 

The writer has constructed the exact formula for the 
horse-power, both for the hyperbolic vortex and for the 
special case of parallel flow investigated in Professor 
Greenhill’s papers in THE ENGINEER, but both of them 
are so exceedingly cumbersome, and the results, as 
tested by comparing a few values of the horse-power 
near the limits of the table and curves calculated by both 
the exact and an approximate formula, differ so little 
from one another that the labour of calculation involved 
in the use of the exact formule was considered unneces- 
sary. The exact formula in the case of Professor Green- 
hill’s vortex is, in fact, of the most hideous and forbidding 
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aspect, containing, in addition to algebraical and 
logarithmic terms, several inverse trigonometrical ones. 
The writer prefers not to speak about so terrible a thing, 
but to proceed to describe a method of designing the form 
of screw blade suitable for the vortex to be produced. 

In Fig. 7, draw O X on any scale, equal to the radius 
of the screw. Draw X B at right angles to it, equal, on 
any scale, to the speed of the blade tips, that is, to the 
revolutions multiplied by the circumference of the screw. 


Draw BC parallel to X O, and equal, on the scale of | 


FIC.7 n 


























velocity, to the speed of the ship; the ratioX B: BC 
will then be the tabular number A, for the screw to be 
designed ; and B C will usually be from a-half to a-third 
of X B. Through C draw a curve like that shown, with 
X B as base, to represent the longitudinal velocity of 
the water entering the screw at different distances from 
its centre. The stream lines and frictional wake due to 
the ship’s body, boss of propeller, &c., must be allowed 


for in doing this, so that no rule can be given for drawing | 
the curve; all that can be said is, that with a very fine | 


afterbody and smooth skin for the ship, it will be nearly 
a straight line parallel to X B. d 
mark T, the radius of the boss; the curve of velocities 


through C ends at a point on the ordinate shown, found | 


by drawing a parallel to B X through T till it meets 





| 
| ferentially, it thus auprers that, taking OX as 





the axi 
of the screw and X B as the trace of the plane of the 
screw disc, V D is the direction of a blade which would 
at this radius revolve at the speed of the screw without 
slip, like a patent log, in the vortex to be produced, and 
that K V represents in magnitude and direction the 
motion to be impressed per Ib. of flow per second at 
radius ron the water. If this is to be produced bya 





Join B O, and on O X | 


blade pressing the water in a direction at right angles 
to its own surface, the direction of the blade must be 
not V D, but D Q, bisecting the angle K D V, D Q being 
/at right angles toK V. Practically it is more con. 
venient to take O Y as the axis of the screw and 0 X as 
the trace of the plane of the screw disc; the proper 
direction of the blade at R is, then, at right angles to 
D Q, that is, parallel to K V, as RS. 
| Though long to describe, the process is as 
| carried out as the drawing of a stress diagram, and gives 

the blade angle or pitch required at any number of points 
in the radius that may be desired. 

The breadth of the blade must be such that, con. 
sidered as a plane drawn obliquely through water at the 
angle K D Q, it will experience a pressure at right angles 
to its surface proportional to K V and to the number of 
Ibs. per second which flow through the screw at radius 
R. There are no experimental or theoretical data of 
very satisfactory kind for determining this. If, as is 
approximately the case, the pressure at right angles 
to the blade be proportional to the sine of the angle 
KD Q, tothe breadth of the blade, and to the square of the 
velocity D K, it will be found that, RS being the breadth 
| of the blade, 


easily 





| where M is some number to be found by experiment, 
| This rule, however, if M be a constant, provides for no 
| rounding of the blade tips, and makes a blade whose 
development is of uniform breadth, roughly speaking; 
| such forms are, or were at one time, common enough, but 
| smaller breadth near the tips seems to be now considered 
| advantageous. 

No hesitation need be felt in adopting any rule for out- 
| line of blade found satisfactory in practice, as Mr. 
| Calvert's experiments and calculations founded thereon 
| show that the area of blade provided is sufficient in prac- 
| tice, and the present investigation and comparison of 
| calculated and actual results show that mere outline of 
| blade has little to do with the matter. In fact, the whole 
| investigation clearly points out that the effect to be pro- 
| duced is not at all dependent on the minute fulfilment 
| at every point in the blade of what may be called 
theoretical requirements as to form or dimensions; but 
| that it is only desirable to fulfil—for the purpose of insur. 
| ing a desired result with a fair degree of accuracy—some 
of them closely, and others not very closely, the most 
| important ones being the blade angles, especially near the 
tips. This should be done, therefore, in preference to 
simply guessing, as in the existing practice, what is very 
nearly an arbitrary form, and trusting to the chapter of 
accidents and the light—in many respects darkness—of 






























\ De d, dD; D, 8 
i i 
BEL bs ; 
Tigo Coe £, 
= JF vA 
“a ide Fig 8 
Side. g 
Elevation 
0 
4 4 . 3 1 j L ] 4 4 jy j 
Inches ° : Fe er 5 10 5 20 Feet Pitch 





BO. On X B mark off X A, so that the ratio X A: X B 
is equal to the tabular number B for the uired horse- 
power; X A then represents, on the scale of velocity, the 
circumferential speed of the wake. Through A, with 
O X and O Y as asymptotes, draw a common hyperbola. 
From what has been previously shown, it is evident 
that, at any point R, in the radius, the circumferential 
velocity of the water is RH, the ordinate of the 


hyperbola at R; that is, RH = 7; and RE, E being | 


the intersection of BO with RH produced, is r, the 
circumferential speed of the blade at this radius. Draw 
ED parallel to OX, cutting the curve through C in F, 
and meeting XB in D. Draw FK parallel to BX, 
meeting O X in K; then X K (= FD) represents, on the 
scale of velocity, the longitudinal velocity, K, of the 
water at radius 7, in the formula (II.). The angle @ in 
that formula is, as has been stated, small, except very 
close to the boss. Neglecting it, therefore, we can put 
the formula as 

7? «2 + y? — K* = 2r20, 
which may be also written 

v2? + (rQ — rw)? = K24 7202; 
and since r2 — rwis, in Fig. 7, represented by RE— RH, 
a very simple bit of geometry shows, that if we describe 
an arc of a circle with D as centre.and D K as radius 
cutting H L—drawn parallel to O X—in V, L V will be 
v, in the same formula. 


| experience to bring out somehow a result not too greatly 
divergent from that which is desired. 
In Fig. 8 is given the complete diagram and develop- 
ment of the blade for the 12ft. diameter screw, taken pre- 
viously as anexample. With regard to the table of horse- 
wer, it will be at once noticed that each value of the 
orse-power has attached to it the two numbers A and b, 
| of which A belongs to the a of the blade tips, and 
corresponds exactly to what Mr. Barnaby calls the revo- 
lutions constant; the other, B, belongs to the rotation 
imparted to the water, and is small with fine pitches, 
increasing with coarse ones; it corresponds exactly with 
Mr. Barnaby’s other constant for pitch ratio. Mr. 
Froude’s and Mr. Thorneycroft’s — researches 
therefore led them to the same identical result as has 
been by the writer shown to be the theoretical result— 
and, it may be mentioned, that when that result was 
obtained by the writer he was totally unacquainted with 
these experiments—thus again y confirming | the 
soundness of the reasoning on which the curves in Fig. 6 
and the construction in Fig. 7 are based. His results 
lead to the further determination of the pitch ratio at 
other points of the blade besides the tips, or at any rate, 
seem to throw some light on the general constitution of 
the motion of the water, thus enabling other exper'- 
mental results, like Mr. Calvert’s and Mr. Arthur Rigg’s, 





‘to be brought into line both quantitatively and qualita- 
| tively with the investigations of Rankine and subsequent 


By compounding velocities longitudinally and circum. | writers on the hydro-mechanical part of the subject, 
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THE EDINBURGH EXHIBITION-STERN WELL HOPPER DREDGER. 


MESSRS. WILLIAM SIMONS AND CO., RENFREW, BUILDERS AND ENGINEERS, 








including the most general possible statement that—to | 
put it in mathematical form—as has been saubloutiy | 





Messrs. Simons claim for their hopper dredgers the 





forty, with an aggregate carrying capacity of 23,000 tons. | operations can be carried on by either set of engines, or 
| by both sets together, the dredging capability of a 


pointed out by Mr. John and Mr. Thom, the horse-power | following special advantages :—(1) Their original cost | single set being 400 tons of ordinary material per 


can always be expressed as H.P. = C afv r3 » dr, where | and subsequent up-keep is less than that of an ordinary | hour. 

| dredger with attendant barges; (2) the space occupied | 1001b. pressure. The bucket ladder of the St. Andrew 
| when working is less; (3) the cost of dredging and | can dredge to a depth of 48ft. below the water level, 
| depositing is considerably reduced; (4) they are safer for | and in its suspension another improvement has been 


C is a constant, and that this formula can be reduced to | 
the shape H.P. = K* D? x (a tabular number), K being 
the speed of the ship and D the diameter of the screw, 
and the tabular number can be found by experiments on 
a model. 








EDINBURGH INTERNATIONAL EXHIBITION.— | 
NAVAL EXHIBITS. 


Steam is supplied by two boilers working at 


working in exposed situations where it would be im- | effected by hanging it on a separate shaft from that 


possible for barges to he alongside the stationary dredger 


being able to steam to any part of the globe. The two 
Belfast dredgers, Nos. 8 and 4, built by Messrs. Simons 


) | which holds the top tumbler, so that the latter may be 
| without receiving damage; and (5) their handiness, in| taken out without having to disconnect the lower 


| tumbler. Spring buffers are also fitted to the top bear- 
ings of the bucket ladder, so that, should the vessel rise 


| and Co., have dredged and removed from Belfast Lough | and fall in a swell when dredging, the risk of breakage to 


In proceeding to describe the marine exhibits at the | fully three and a-half million tons of material in about a | the ladder shaft bearings is reduced to a minimum. The 
Edinburgh International Exhibition, we will commence | year and a-half, at an average cost for raising and | buckets have each a capacity of about half a ton, and are 


with the stand of Messrs. William Simons and Co., ship- | 


builders and engineers, of Renfrew, which is numbered | stores, and repairs—or, taking into account interest upon | use. 


523 in the West Court. Messrs. Simons’ models are | 
always of an interesting character, inasmuch as they | 
represent unusual and special types of vessels. Indeed, | 
the shipbuilders of both Renfrew and Paisley are distin- 

guished from most other firms engaged in the same 

handicraft by the fact that a large proportion of the ships 

they build are not of stereotyped models, nor intended 

for use in ordinary mercantile trade. It is quite true 

that the Renfrew and Paisley builders can, and indeed do, 

build anything in the shape of a ship that is put in their 

way; but, somehow or other, they seem to get a very 

large share of whatever is going in the form of dredgers, 

yachts, and nondescript craft. 

The first of Messrs. Simons’ models to be noticed is 
that of one of their patent hopper dredgers, which they 
constructed for the Belfast Harbour Commissioners, and | 
named “No. 3.” This dredger is of the following dimen- | 
sions, viz.:— Length, 185ft.; breadth, 38}ft.; depth, | 
15ft. 2in., and her bucket-ladder dredges to a depth of 
35ft. below the water line. Steel has been extensively used 
in the construction of the buckets, tumblers, and wheel- | 
gearing, in order to minimise the inevitable wear-and- | 
tearofthese parts. Sheis fitted with two pairs of compound | 
surface-condensing engines of 800-horse power, and with 
every improvement which could be suggested in the form | 
of steam steering gear and other details. The main 
boilers, which are of steel, are made for a working pres- 
sure of 90 1b. per square inch, and a donkey boiler of | 
steel is also fitted in the stokehold, for supplying steam | 
to the winches and for circulating water in the main 
boiler. The buckets of the dredger are driven at the rate 
of twenty per minute, each bucket having a capacity of 
19 cubic feet—or a cartload—the whole performance 
being, under favourable circumstances of dredging mate- | 
rial, equal to 1100 tons per hour. The bucket ladder is 
raised and lowered by means of an independent engine 
fitted in the forward extremity of the vessel. The bow | 
and stern winches for manceuvring the vessel are very | 
powerful and of special design. They are triple-geared, 
and each has three separate chain barrels, besides which 
a ends are fitted for use at quay walls, &c. 

The most noticeable feature in this dredger is, how- 
ever, the arrangement of the bucket ladder on a 
horizontal framing, where it is traversed in a forward 
or backward direction as may be desired; sufficient 
forward traverse being provided to project the buckets 
in advance of the bow, and thus enable them to excavate 
Space for the vessel’s flotation or to dredge close up 
against a quay wall if required. Similarly the bucket 
ladder can be run back far enough to enable its forward 
end to be raised clear out of the water, so that it may 
not be an obstacle to the vessel’s steaming to and from 
the place of deposit. This patent traversing bucket 
ladder is the invention of Messrs. W. Simons and Co., 
and has been fitted in no less than seventeen hopper 
flredgers built by them. The total number of the hopper 
dredgers they have built up to the present time is | 





| driving the upper tumblers. 
| provided to prevent undue strain in the machinery when 


depositing of 1°86d. per ton—including wages, coals, 


capital and depreciation of plant, at a trifle under 3}d. 
per ton. These dredgers carry the material to sea a 
distance of about ten miles. 

At the other end of the stand is exhibited the 
large dredger Melbourne, which was built for the 
Melbourne Harbour Commissioners. This dredger is 
adapted for loading barges alongside, and is the most 
powerful craft of her kind afloat, it being recorded 
that upon one occasion she raised 400 tons of stiff clay in 
twenty minutes. The dimensions of the Melbourne are, 
length, 207ft.; breadth moulded, 35ft.; depth, 11ft. 3in.; 
and she has a dredging capacity of 1000 tons per hour in 
free soil, lifting from a depth of 37ft. below water. The 
bucket girder works in the centre of the vessel and is 


| fitted with a chain of buckets, each having a capacity of 


22 cubic feet. Some idea may be formed of the capa- 


| bilities of this vessel when it is mentioned that one of 


the steel buckets with its connecting links and pins 
weighs 2} tons, and the upper tumbler, including shaft 
and spur-wheel, weighs 20 tons. The engines of the 
Melbourne are of compound surface-condensing type and 
are arranged in two pairs, working independently of each 
other, each pair driving a separate propeller, while each 

air, or both combined, can be employed to turn the 

uckets. The cylinders are 20in. and 40in. in diameter, 
with a 30in. stroke, and the engines indicate collectively 
850-horse power. She has two boilers of steel loaded to 
a pressure of 90 lb. per square inch. Special care seems 
to have been exercised in designing the gearing for 
Surging gear has been 


working in rocky ground, and the gearing seems to be 
well proportioned for its work under all circumstances. 
Patent grooved friction wheels are fitted for driving the 
buckets and also for varying the speed of the bucket 
chain. Two cranes of five tons power are placed on the 
deck for overhauling the tumblers and buckets. The 
Melbourne is the tenth vessel Messrs. William Simons 
and Co. have built to the order of the Melbourne Harbour 
Commissioners. 

Still attending to the dredging craft exhibited by this 
firm, we notice a representation of the stern well hopper 
dredger St. Andrew, constructed by them to the order of 
the Admiralty for service in the Medway off Chatham 
Dockyard. This interesting vessel—illustrated above—has 
a hopper capacity of 500 tons, and her dimensions are :— 
Length, 170ft.; breadth, 32ft.; and depth, 14ft. The 
most noticeable feature in her design is that the bucket 
ladder works through an opening in the stern instead of 
at the bow. The advantages gained by this arrangement 
are increased speed and improved steering qualities, 
besides affording facilities for making the fore part of the 
dredger strong enough to withstand heavy seas. In the 
fore end of the dredger are fitted two pairs of compound 
surface-condensing engines working independently, and 
collectively indicating 500-horse power. 
its own line of shafting and propeller, and the dredging 


Each pair drives | 


| of an improved form compared to those hitherto in general 
It may be remarked that ripping claws are fitted to 

this dredger for the disintegration of hard material. She 
| is propelled by twin-screws at a speed of eight knots per 
| hour. The St. Andrew is the third dredger that Messrs. 
| Wm. Simons and Co. have recently built for her Majesty's 
| Government, and she is now engaged dredging at 
| Chatham Dockyard, carrying the material down the 
Medway and depositing it off the Nore lighthouse. She 
takes off three loads every two days. 

The other principal exhibit on Messrs. Simons’ stand 
is the model of the Clyde ferry steamer Finnieston, which 
was launched on the 17th May of this year. This little 
vessel is built to the order of the Clyde trustees for the 
conveyance of passengers across the river at Finnieston 
Ferry, where there is a considerable traffic. She is 
constructed chiefly of steel, and is of the following 
dimensions, viz.:—Length 80ft., breadth 43ft., and depth 
amidships 12ft. The Finnieston is divided into thirteen 
watertight compartments by longitudinal and transverse 
watertight bulkheads. The main deck is of iron, and 
beneath it accommodation is provided for the crew. The 
distinctive feature of the vessel is the elevating deck 
above the main deck, which extends the whole length 
and two-thirds of her breadth. This platform is supported 
by six steel columns of box-shaped sections, and it is 
raised from its lowest position to a maximum height: of 
15ft. by means of six large screws situated inside the steel 
columns. Engines are fitted for raising and lowering the 
platform, which are supplied with steam from the same 
boilers as supply the propellingmachinery. These elevating 
engines drive two lines of horizontal shafting running fore 
and aft, and on the shafting steel and gun-metal gearing is 
fitted to drive the elevating screw shafting for raising and 
lowering the platform. One of the principal advantages 
of a ferry steamer of this type is the ability to embark 
and land passengers on the quay or landing-stage at all 
states of the tide. The Finnieston has accommodation 
for about 300 passengers, besides eight loaded carts with 
their horses, or the same number of passengers and four 
loaded lorries and three loaded carts with their horses. 
If passengers only are carried, then accommodation is 
provided for from 600 to 700. ‘To provide for the trans- 
portation of railway carriages, two lines of steel rails 
may be laid on the part of the vessel set apart for 
vehicular traffic. 

The propelling and elevating machinery is located 
amidships, below the main deck, and the former consists 
of two independent sets of surface-condensing three- 
cylinder engines, each set coupled with its own line of 
propeller shafting, and each shaft carrying two propellers. 
The indicated horse-power of the propelling engines 
collectively amounts to 320, and steam is supplied by 
two boilers working at 1501b. pressure. The air, circu- 
lating, feed, and bilge pumps are worked independently 
of the main engine. 

From the preceding description it will be seen that 
Messrs. Simons’ exhibits present features of more than 
ordinary novelty and interest. 
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COMPOUND MARINE ENGINES SIXTY 
YEARS AGO. 
No. VIL 

In addition to the particulars of Rcentzen's engines, 
reproduced in our last article on this subject, M. Mallet 
enclosed in his letter! a list of steamers with compound 
engines made at the Fijenoord Works between 1829 and 
1842, which list, reproduced in the Bulletin of the 
Association des Ingénieurs Civils, had been communi- 
cated, in 1874, by the late J. B. Tideman, Engineer-in- 
Chief of the Dutch Navy. This list corresponds in all 
material points with one construed to our representative 
by Mr. Croll, General Manager of the Netherlands 
Steamboat Company, from the Dutch MS. of Mr. 
Wolfson, a former General Manager. As the latter is 
rather fuller in detail, we subjoin the two lists in parallel 


columns as under :— 


Tideman. 

No. 1.—James Watt,? engine 
built in England, high-pressure, 
paddle wheels far astern. In 
1829, the vessel was re-christened 
the Stad Keulen; and one of the 
0°507m. cylinders was replaced 
by one 1‘37m. in diameter, with 
the same stroke, 1-016m., a pro- 
longation of the large piston-rod 
working the airpump. Ratio of 
cylinder capacity, 1:7°2. 


No. 2.—Hercules.* High-pres- 
sure engine from the steamer 
Agrippina ; two cylinders of 
0°532m. diameter and 1°524m. 
stroke. In 1829, to these two 
cylinders was added a third, of 
1°37 diameter, receiving its 
steam from a reservoir into 


which the two others exhausted. * 


Later on, this engine was put 
into the steamer Rotterdam IIL., 
which is still running—1874. 
Ratio of cylinder capacity, 1:6. 


Nos. 3 and 4.—Ternate and 
Banda, 1834 ; re-named later on 
Hekla and Etna. Two small 
war vessels for the Colonial Navy 
of the Dutch Government. 
Diameter of cylinders, 0°33m. 
and 0°639m.; stroke, 0°661m. 
ratio of cylinders, about 1:2. 

No. 5.—Rhyn, steamer, built 
in 1836, with two pairs of com- 
pound engines (designed and 
put in from the first), two h.p. 
cylinders side by side, and the 
two low-pressure cylinders in- 
clined towards one another, at 
a very obtuse angle and acting 
onthesamecrank. Diameter of 
cylinders, 0°635m. and 1°091m.; 
stroke, 2°133m. Later on, these 
engines were divided into two, 
and put into the steamers Rotter- 
dam I. and Rotterdam II., still 
running — 1874; [while new 
engines, with 25in. high-pres- 
sure cylinder and 48in. low- 
pressure cylinder were put into 


the Rijn.) 

Nos. 6 and 7.—Two steamers 
for the Danube Steam Naviga- 
tion Company, Regensburg, 


built in 1837 ; cylinders, 0°381m. 
and 0°762m.; stroke, 0°926m. 


[The Regensburg boats L., II., 


Wolfson. 

1829.—The James Watt? came 
here with high-pressure engines, 
built in England, having two 
cylinders of 20in. diameter and 
40in. stroke. The paddles were 
more aft than is usual. She was 
re-constructed in 1829, and 
called the Stad Keulen, with the 
addition of a low-pressure cylin- 
der of 54in. diameter, with an air 
pump behind it, worked off the 
same rod. 

1829.—Hercules. This boat 
got her engines from a steamer 
which they bought, called the 
Agrippina. They were origin- 
ally high- ure, with two 
cylinders 2lin. in diameter by 
5ft. stroke; and a new low-pres- 
sure cylinder of 54in. diameter 
and 3ft. 6in. stroke was added, 
the high-pressure cylinders dis- 
charging their steam into a 
receiver, from which the low- 
pressure cylinder was supplied. 

The Agrippina was provided 
with a new high- and a 
new low-pressure cylinder, taken 
out of the Atlas; and these 
engines were afterwards bye 
out of the Agrippina an t 
into the tugboat Rotterdam iit. ‘ 
still in service (1875). 

1834.—Ternate and Banda 
(named from two islands in the 
Malay Archi ), afterwards 
call the Hekla and Etna, 
rover boats or pirate chasers for 
the Netherlands Indian Marine. 
— 13in. and 25in. in 


meter. 

1836.—The Rijn was fitted 
with two sets of compound 
engines, high-pressure cylinders 
25in. and low-pressure 43in. in 
diameter, and a ae each 
engine acting independently on 
ee wheel. In 1852-3, t 
engines were taken out and put 
into the Rotterdam I. and II. 
tugboats, still in service—1875. 
In one of these the engines are 

i lly and opposite 

one another, cihing on to one 
crank; and in the other they 
are placed side by side, with the 
cranks forming an obtuse angle. 


In Be, Sue oo omy 
the Ratisbon an nsburg, 
were built for the Donau Dampf- 
schifffahrts Gesellschaft, for 
navigating the Danube, with 
cylinders of 15in. and 30in. 
diameter and 3ft. 64in. stroke. 


and IIl., were built about the 


No. 15.—Waal, 1839-40. This 
steamer, the high-pressure en- 
gine of which had two cylinders 
of 0°457m. diameter, was recon- 
structed under the name cf 
Prince de Joinville. One of the 
cylinders was replaced by one of 
0°889m. with the same stroke, 
1041m. This engine is still in 
existence—1873. 

No. 16.— Rotterdam, 1839. 
This vessel, which first bore the 
name of Willem III., had an 
engine with surface condenser, 
which was soon replaced by an 
injection condenser. The cylin- 
der diameters were 0°406 and 
0°812 ; stroke, 0-915. 


boot, or pirate chaser. } 

No. 17.—Maas or Venlo, 1841. 
wr with cylinders of 0°381m. 
and 0°812m. diameter; and 
stroke, 0°914m.; with indepen- 
dent cranks and forced draught 
by ventilator. 


No. 18—Prinz Emil, 1842, 
ine, with cylinders of 0°507m. 

and 0°813m. diameter, and 2°135 
stroke. This vessel was first called 
No. 22, afterwards Prinz Emil, 
and subsequently the Laurens 
Janzoon Koster. It is still (1874) 
lying regularly on the Rhine. 

is steamer, as stated in Art. 

No. 1, was sunk during a fog 

last May, between Bonn 


ree ceding 


[The Rotterdam I, and II. were sold to be broken up in April or 
May, 1882. The Willem II. and III. were sent out in sections to 
the Dutch Colonies ; but the Wilhem I. steamed out to Batavia, 
arriving at Carnol on Feb. 3rd, 1836, She was the first rvover 





1839-40. — The Waal — lat’ 
Vahalis—with two low-pressure 
cylinders, 35in. diameter, and 
3ft. Gin, stroke ; rebuilt in 1840 
to become the Prins van Join- 
ville, with one of the low-pressure 
cylinders replaced by a high- 
pressure cylinder of 18in. dia- 
meter. Still in service—1875— 
thoroughly overhauled. 

1839.— Rotterdam, afterwards 
Willem II. Cylinders, 16in. and 
32in.; stroke, 3ft. 6in. A ~~ 
liarity was that this vessel had 
a surface condenser—of which 
there is a drawing, dated Nov. 
6th, 1839, when the work was 
put inhand, The condenser was 
not put in, as the tube joints 
could not be kept tight. Still 
in service—1875. 


1841.—Maas or Venlo, Cylin- 
ders, 15in. and 32in.; stroke, 
3ft. 6in. The drawing shows 
the cranks to be independent of 
each other. This vessel was pro- 
vided with a multitubular boiler 
and fan for forced draught. 

1842.—The Prins Emil, origin- 
ally put into service as No. 22, 
belonging to the Netherlands 
Steamboat Company, and after- 
wards called the Lourens Jan- 
zoon Koster, had cylinders of 
20in. and 32in. diameter, with | 
7ft stroke. [Mr. D. Croll, | 

neral manager of the above 

ompany, has often repaired | 
the old engines; and Mijnheer 
Van Ollefen, Lloyd's surveyor at | 
Amsterdam, spins some yarns 
about this old vessel, the last of | 
her race}. 





“It is interesting to note,” remarks M. Mallet, “ that | 
the enormous ratios between the cylinder volumes, 1:6 and 
even 1:7°2, gradually diminish to 1:4, and ultimately | 
1:25 in No. 18. This last ratio is that of many com- | 
pound engines of the present day; and it is probably by 
experience that Roentgen was led to this reduction.” | 
Mr. Wolfson’s list also contains mention of seven more 





Larboard Low pressure with 76 Ibs steam in Boiler and 
Ildstrokes no high pressure steam let in 


same time, and on nearly the same lines. Their distinguishing 
letters are respectively C, D, and E. There is a eee C4, 
which shows the Hoogdruk-king, or high-pressure, cylinder, in. 
in diameter, coor de machine van de Regensburger boot. Though 
there is no drawing of the large cylinder, there is one of the low- 
pressure piston, Zuiger van den laag druk cylinder. is is 
similar to those of the Hercules and James Watt, the ts 
being adjusted by wedges set out by screws, which, in this case, 
are shown. This was evidently the working drawing, from the 
dirt and oil marks. An old and torn drawing, not numbered, of 
the Regensburg III. gives a longitudinal section, showing the 
high and low-pressure cylinders, with their centre lines forming 
a very obtuse angle. The two pistons work on to the same crank, 
but with a drag link, giving the required angle. Another and 
similar drawing, mounted and much worn, of the Regensburg II. 
hears the legend ‘‘ Hierna is gewerkt.” (This is the working draw- 
ing.) The paddle shaft was in two lengths, the crank-pins being 
coupled by a link for elasticity. ] 
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Larboard Low pressure with 67 lb of steam in Boiler and 
133 strokes No steam admitted from Boiler to this cylinder 


steamers with compound engines, as under, thus pre- | 
serving the continuity to modern times :— 


Nos. 8, 9, and 10.—Three 
steamers, with similar engines of 
the same dimensions, for the 
Elbe Steam Navigation Com- 
pany, Magdeburg, built in 1837. 


In the same year three 
steamers, with engines as above, 
were supplied to the Magdeburg 
Steamship Company for navi- 
gating the Elbe, 


= in service—1874. 


1844.—The Mathias Stinnes I., with 30in. and 60in. cylinders | 
and 5ft. 6in. stroke, still in service—1874. 

1847.—Two steamers for the Vol 
burg, with cylinders of 30in. and 


Steamship Co., St. Peters- 
in, diameter and 7ft. stroke, 


(These engines are probabl 
those of the Elizabeth, Stadt 
Magdeburg, and Kronprinz Karl 
Friedrich, to which attention 
was drawn by Otto Muller, with 
the date of 1840.—Note by M. 
Mallet). 

Nos. 11, 12 and 13.—Drusus. 
Admiraal van Kins sn and 
Issel. Cylinders of 0°381 and 
0°762 ; stroke, 9°926. Steamers 
similar to the preceding for the 
Dutch Company for the naviga- 
tion of the Yssel and the Rhine ; 
built in 1839 and 1840. 

No. 14.—Batavia,4 1839-40. 
Steamer for the Dutch Colonial 


1839-40. — The Drusus, the 
Admiraal van Kinsbergen and 
the Yssel for the Rhine and 
Yssel Steam Navigation Com- 
pany. Engines like the preced- 
ing. 


1839-40.—The Batavia,‘ a sea- 
going steamer for the Nether- 


Navy. Cylinders arran; side lands Indian Marine. Cylinders, 

by side ; diameters, 0-762m. and 30in. and 60in., the one along- 

1°524m.; stroke, 1°676m. side of the other; stroke, 
5ft. Gin. 





1 Published in Tue Encrxeer of April 4th, 1890. 

2 Drawings reproduced in Tue EnGineer of 11th April, 1890. 

% Drawings, both projected and as carried out, reproduced in Tae 
ENGiNceR of 21st March, 1890. 


.—Muiieim I. and II., with cylinders of the same diameter, 
but 6ft. 6in. stroke. [These two steamers, owned by the Central 
Actien Gesellschaft fiir Tauerei und Schlipfschifffahrt, or Central 
Joint Stock Company for Towing and Assisting Vessels, Ruhrort- 


with wg engines of which any positive tidings can be 
e 


obtained. boiler pressure of No. I. is 54 atmospheres (80 Ib.), 
and No, II., 5} atmospheres (824 1b.), the coal consumption being 
244 cwt. and 19cwt., and the indicated horse-power 770 and 800, 


respectively. The dimensions on the drawings agree with those in 
pressure cylinders are concerned, but not as to those of the high- 


ec cy easily accounted for by successive re-borings. ] 

1871.—The Gliickauf, for a German Railway Company, with 
cylinders of 24¥in. and 37}in. diameter, placed side by side, and 
multitubular boiler. 

1878-4.—The Holland, a sea-going steamer, with cylinders of 
25in. and 45in. diameter and Sit. in, stroke, direct-acting and 
inverted, and with surface condenser. This steamer is being 
run ms pees ed the Netherlands Steamboat Company between 
London and Rotterdam—turn and turn with the new Batavier. 


With respect to the Rijn and Rotterdam, which figure 


4 Drawings reproduced in Tuk Encrineer of August 8th, 1890, 








an-Rubr, are still in service on the Rhine, being the last vessels | 


Mr. Wolfson’s list so far as the stroke and diameter of the low- 


pressure cylinders, which are given as 79 cm., or over 3lin., a dis- | 


in the above lists, Mr. Van Ollefen, Lloyd’s surveyor at 
Amsterdam, has given us some additional particulars 
derived from his personal knowledge. In the Rijn the 
two low-pressure cylinders were placed side by side in 
the fore part of the vessel, each pair of engines working 
on to half the crank shaft with its paddle wheel, so that 
one could be driven ahead and the other astern, for turning 
in a short length. About the year 1851 the Rijn was 
condemned as being too unwieldy. In 1852, new cylinders 
25in. and 48in. in diameter, were ordered, designed, and 
made for her, but were not put in; and the Rijn was 
afterwards ordered to be broken up and made into two 
vessels—the Rotterdam I. and II. Of these engines Mr, 
Van Ollefen took diagrams with a Richards indicator jn 
1881, showing the steam pressure to have been 76 1b. We 
append copies of the original diagrams taken in 1838 with 
a a indicator, which “ would not go higher ” than 
50 lb. 
Whereas in the Rijn the two high-pressure cylinders 
were opposite the low-pressures, and in the Rotterdam I, 
they were also opposite, in the Rotterdam II. they were 
ut side by side, with the cranks at right angles. The 
otterdam I. and II. were provided with receivers, and also 
with cocks, for admitting steam from the boiler into the low. 
pressure cylinder when required. Moreover, these vessels 
also had loose excentrics, and the old-fashioned gab and 
in arrangement for starting and stopping. The cylinders 
had piston valves, and in the high-pressure engine the 
lap was on the inside of the valves; but in the low-pres. 
sure engine the lap was on the outside of the valves, 
These vessels, and all up to this date, had steam pipes of 
rivetted sheet iron plates ,';in. thick, with angle iron 
flanges. The paddle floats were stepped like those of the 
James Watt already illustrated. During a trial trip with 
the Rotterdam II. on March 12th, 1881, after her engines 
had been overhauled, diagrams were taken, showing the 
steam in the high-pressure cylinder to be 76lb., with a 
vacuum of 27in., and at 22 revolutions, the diameter being 
25in. and the stroke 7ft. 

The dead-weight safety valve was designed to blow off 
at 761b.; but by-and-byeit blew off at 601b., while the 
steam gauge showed the right pressure. The engineer, 
who had got on from being stoker, did not think of 
reporting the matter; and the captain—the same that had 
charge of the Hercules during the siege of Antwerp—never 
considered his steamer was up to her work of towing 
unless enveloped in a mist of steam blowing off. Mr. 
Van Ollefen, then inspecting engineer to the Association, 
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Larboard Low pressure with G5lbs of steam in Boiler ‘and 
making 123 sirokes.no steam admitted. 


DIAGRAMS OF §&.8. ROTTERDAM’S ENGINES TAKEN IN 1838. 


pointed out the matter to the engineer, and observed that 
some of the lead, of which the weight of the safety valve 
was composed, had disappeared. The honest man was 
| indignant at the supposed imputation of theft; but Mr. 
Van Ollefen showed him some white powder round the 
weight which was sublimed by the heat, and relieved 
his mind by telling him that the heat was the thief. So 
great was the steaming power of the bowillewr or water- 
| tube boilers—like the second boiler of the Hercules, 
| already illustrated—that it maintained the normal pressure 
notwithstanding the blow off. zt 
Here it will not be out of place to record the classifi- 
cation into which Herr Hohn and Herr Léhniss divided 
the rescued drawings. The ten portfolios contain draw- 
ings of: I.—Boilers (Ketels) with internal flues and 
smoke-stacks; II.—Labyrinth boilers, belonging to the 
| first, second, third, and fourth steamers, with pressures of 
one-third atmosphere, or 5 lb.; III.—Low-pressure boilers 
‘of 15 1b. to 25 Ib. pressures (1844); IV.—High-pressure 
boilers of from 70 Ib. to 801b. pressures (1840); some with 
|forced draught; V.—Water-tube boilers; VI.—Beam 
| (marine) engines (1824), made at Seraing for boats built 
| at Fijenoord, such as the Zeeuw, Antwerpen, and Nijm- 
wegen; VII.—Inclined engines, not compound (1840), 
with high or low pressure steam; VIII.—Compound 
engines, of which the Hercules was probably the first, 
though run hard by the James Watt; 1X.—Inclined com- 
pound engines, with cylinders side by side; X.—Inclined 
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HIGH PRESSURE CYLINDER “04” 


or plac engines (1829), with cylinders opposite, and | figured on, 15in. and 32in., as given by Mr. Wolfson. The 
their centre lines in the same vertical plane. | drawing of the high-pressure cylinder, marked on the back 

y way of illustrating another variety of Roentgen’s “04,” is dated ‘1841;” but that of the low-pressure 
ew say engines, we reproduce above the drawings | cylinder “05” is not dated. The cast iron sections are 
i high and low pressure cylinders of the second | hatched in blue with the drawing pen, while both piston- 
Maas, No. 17 of Mr. Tideman's list. The diameters are | rods and one of the valve-spindles are shown in sec- 
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tion by indian ink lines drawn -longitudinally. The 
scales are drawn liin. tothe foot. The dimensions are 
in feet and inches, and the tables are in English. Both 
cylinders, like those of the Batavia, illustrated in the last 
article, have the old-fashioned bead rings, and they both 
| have piston valves but the high-pressure cylinder has no 
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expansion slides. The large cylinder hasasteam jacket and 
also a longitudinal flange for being attached to the frame, 
not, however, in the same plane as the piston-rod, nor 

arallel with it. The joint of both covers of both cylinders 
is cylindrical, not flat, and apparently not even conical, 
or only very slightly so. As stated in the lists above, the 
steamers were fitted with independent paddle-wheels and 
also with multitubular boilers of locomotive type, pro- 
vided with fan for forced draught. Both the Maasboots 
I. and II. are still running between Rotterdam and 
Vreeswijk. 








COMPOUND HORIZONTAL CONDENSING PUMP- 
ING ENGINE. 


Tue large pumping engine illustrated by our supple- 
ment is of somewhat novel design, constructed by Messrs. 
Harvey and Co., of Hayle, Cornwall, for the drainage of the 
Rhymney Iron Mines, South Wales. The cylinders are 45in. 
and 72in. in diameter, and the stroke of piston 10ft. The 
cylinders are fixed tandem on a massive cast iron bed plate, 
the piston-rod of forged steel being 31ft. long. This rod is 
connected to a wrought iron crosshead, working in strong 
cast iron guides, to which is also attached the rod con- 
necting it to the pumping quadrants and the lower check 
of the lever for actuating the air pump of the condenser. 
The valve gear is of the type known as the “Cornish,” 
similar to that which Messrs. Harvey have for many years fitted 
and worked so successfully on their single-acting Cornish 


pumping engines. This gear is very simple, certain in | P¢ 


its action, and easily understood by any average engine 
driver. The number of strokes at which the engine may be 
worked is automatically controlled by a cataract, and the 
speed varies from ten to twelve strokes per minute to as 
low—if required—as one stroke per hour. This absolute 
regulation of the speed of the engine between the 
limits mentioned is of great importance in mine drain- 
age, where the supply of water varies greatly accord- 
ing to the season of the year; and this is one of the 
great advantages claimed for this type of engine over 
all kinds of rotary engines, whose limit of speed 
cannot be less than from seven to eight strokes per minute. 
The steam valves are all of the double-beat equilibrium type, 
the advantages of which are generally recognised. The 
opening and closing to steam with these valves is extremely 
rapid in its action, thus preventing wire drawing. The steam 
valve on the high-pressure cylinder is arranged to cut off at 
about a quarter of the stroke, thus allowing for ten expansions, 
which, with steam at 1001b. boiler pressure, gives very good 
results. The ratio of cut-off may be varied whilst the engine 
is working. To prevent accidents to the engine by the 
possible breakage of pump rods or by any undue increase in 
the steam pressure, the exhaust valve of the high-pressure 
cylinder is placed under the control of a safety cataract, 
which, when required, automatically closes it, thus cushioning 
the steam on the back of the piston. The high-pressure cylin- 
der is fitted with a steam jacket, the drainage from which 
is conducted back direct to the boilers. The stuffing-boxes 
are also all fitted with lanthorn brasses and steamed direct 
from the boiler. The pistons are of the Bickle type, of which 
Messrs. Harvey and Co. hold the patent rights. 

The depth of the pumping shaft is 720ft., and the 
plunger pumps, illustrated to an enlarged scale, have been 
designed to force the water the whole height in one lift, 
and two of these, each 20in. in diameter by 10ft. stroke, 
are fixed in the sump, being actuated by two lines of 
rods depending from the pumping quadrants. Husband’s 
patent four-beat valves, made of gun-metal, 20in. in 
diameter, are used both in the suction and delivery boxes, 
the large waterway of these valves obviating the necessity of 
a high lift, and consequent shock to the valve-boxes. The 
two pumps deliver into one cast iron rising main of 20in. 
diameter. The pumping quadrants are constructed of steel 
plates 1}in. thick, each arm being in one plate. The pump 
rods are of pitch pine, 16in. in diameter, strongly secured by 
strapping plates and bolts, and fitted with a series of guides 
and catch wings. Messrs. Harvey now more frequently 
make these rods entirely of forged iron, being more depend- 
able, occupying far less room, and not much exceeding the 
cost of wood rods with their cumbersome iron attachments. 
Messrs. Harvey and Co. have now in their shops a similar 
engine to that described above, to be erected on a mine in 
Tasmania. This mine is 800ft. deep, and the pumps—a 
double set, as illustrated, 24in. in diameter—are arranged in 
four lifts of 200ft. each. A somewhat smaller engine and 
pumps of the same design were erected by the firm for the 
Powell Duffryn Collieries, South Wales, where they had been 
working successfully for the past four years. We believe the 
engine above described is the largest horizontal pumping 
engine yet made. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany: Trade of Stettin in 1888.—Imports increased by 
52,878 tons or 4°7 per cent. over those of 1887. British 
imports by 30,647 tons, or 7:5 per cent., and their proportion 
of the whole from 36-2 to 37-3 per cent. British shipping 
entering the port by 41,790 tons, or 13-4 per cent., and in 
proportion of the whole from 26-9 to 30-9 per cent. Freights 
were moderate in the spring, but increased considerably after 
the close of the long winter at the Baltic ports. Among the 
rates were :— 

Jan.—April. May—Aug. Sept.—Dec. 

- @& .~. 2@4. .. & 04 

6s. 5s. 6d. 6s. 6d. 

The great rise in coal freights, from 4s. 6d. to 8s. 6d. per ton 
in autumn caused many German steamers to visit English 
coal ports. Imports of coal and coke entirely British to 
Stettin and Swinemunde increased by 4923 tons, or 1-05 per 
cent.; the increase would have been larger but for the rise in 
sea freights. The supply of Silesian coals by train increased 
by 3000 tons, or 23°5 per cent., chiefly owing to the same 
cause and long continuance of the frost. Prices of coals 
were :— 


Zinc per ton: Hull 
London 








January. April. August. | December. 
adsasnd4 sdis, ad aodis. dad. 
Large Scotch ../21 4 —21 1121 11 —22 421 11 —22 423 5 —24 5 
Smithy... .. ..20 4—21 52211 —23 52111 —22 44 — _ 
Dbl.-screened nut 19 4—20 420 4—201019 4—19 1021 4 —21 11 
Steam screened..15 3—16 313 9—14 913 9—14 916 3—16 7 
Silesian... -.(15 5}—15 1015 73—16 53/15 73—16 5§/14 731-16 3 
Brown .. --/14 23-16 314 24-16 813 24—14 25/12 24—14 24 





Petroleum imported into Stettin decreased by 1622 tons, or 





3 per cent. of the total quantity. 50,064 tons, or 92:2 per 
cent., came from the United States, and 1490 tons, or 2°6 per 
cent., from Russia. Inferior oil—Schmierélen—increased by 
2385 tons., or 64°65 per cent. 4801 tons, or 79 per cent., was 
from Russia, and 792 tons, or 11-4 per cent., from America. 
Copper increased by 83 tons, or 19°9 per cent. The prices 
were:—January, £91 8s. 9d.; June and July, £86 7s. 2d.; 
September and December, £96 10s. per ton. Iron, mostly 
from England, increased by 25,981 tons, or 28°6 per cent.; 
bar by 778 tons, or 8 per cent.; pig by 19,634 tons, or 27°75 per 
cent. Sheet amounted to 2585 tons. Inland bar iron from 
January to May reached £7 7s. 34d., and later £7 12s. 43d. 
per ton. Swedish, during the same period, £11 13s. 8d. to 
£12 8s. 11d., and £11 4s. 7d. to £12 3s. 10d. per ton, duty 
paid. Prices of pig iron were, per ton :— 


English. Scotch. 
Zed 22a. @ £80, £8. d 
January .. 21811-—3 011} - 811. 4-319 3 
June .. 210 —213 4 2181-3 8 7 


December... + « 811 14-4 1 8} 
Owing to the long winter, pig iron stocks were cleared off in 
March. Sheet iron plates of the usual trade qualities 
reached from 16s. 6d. to £1 2s. 6d., according to dimen- 
sions. Banca tin, £170 3s. 7d. and £172 14s. 5d. to 
£177 16s., in April fell, owing to the withdrawal of English 
and French financiers, in one day to £142 4s. 94d. The July 
and August price was £111 15s. 24d.; that at the close of the 
year £116 16s. 9d. per ton. Lead was exported to the amount 
of 8074 tons, almost entirely to England and Russia. Prices 
for German white lead were up to May £17 5s. 5d.; June and 
July, £15 14s. 113d. to £16 5s. 14d.; December, £16 15s. 3d. 
rton. Spanish, Rein and Co., was in April at £19 16s. 3d.; 
May to July, £18 5s. 9d.; August, £17 15s. 7d.; Decem- 
ber, £18 5s. 9d. per ton. Exports of zinc amounted 
to 26,424 tons, the greatest part to England. Zine sheet 
plates were in January at £24 17s. 10d. to £25 18s. 2d.; July 
and December, £20 16s. 63d. per ton. The Vulcan Shipbuild- 
ing and Machinery Works delivered during the year one 
corvette for the Imperial German Navy, two paddle steamers 
and one twin screw steamer for Brazil, and two ice-breakers 
for the Stettin Corporation of Merchants. In addition to 
engines and boilers for the above, there were turned out one 
large ship’s engine, sixteen compound steam engines of 
different dimensions, for electric purposes; four ship’s and 
seven stationary boilers, and thirty-four locomotives. In this 
branch prices became better, and larger orders were accepted 
by the end of the year. The invoice value for construction 
and delivery during the year was £146,719; the dividend paid 
was £30,784, equal to 6 per cent. on the capital. The Moller 
and Holberg eae and Machinery Works delivered 
ten steel screw steamers of 1255 indicated horse-power, and 
five iron lighters; ten steamers were lengthened and ninety- 
one repaired. There were also delivered four ship’s engines 
and boilers, six steam engines and boilers for factories, eight 
pumps, eight tanks, and sundry works for cement, 
chemical, grease, oil, and sugar factories. By the end of the 
year the factory and wharf were fully occupied, and work had 
often to be done at night. The largest number of labourers 
employed was 639; the average, 470; in the engine factory, 
188; and on the wharf, 282. The year’s return amounted to 
£49,020; the amount paid for labour was £19,435; the 
average per man per hour was 3°1056d., as against 3-0228d. 
in 1887. The iron foundry, machine manufactory, and ship- 
building yard of Aaron and Gollnow delivered eight screw 
and four paddle steamers, two iron launches, six mud lighters, 
two marine compound engines, several machines for indus- 
trial purposes, and was largely employed in ship’s and other 
repairs. The wages paid amounted to £27,044, and the 
number employed rose from 523 in the beginning to 642 at 
the end of the year. 

Germany: Visit to Krupp’s Works.—The United States 
Consul at Dusseldorf reports :—This establishment is under a 
board of directors at salaries ranging from £4000 downwards. 
The firm was at work for most of the great Powers except 
France, and had more contracts than they could fill. Protected 
by numerous patents and having abundant labour-saving 
machinery, — out every character and class of iron 
and steel work known. When asked to purchase for Germany 
the patent of the Pneumatic Gun Carriage Company, of 
Washington, they declined on the ground that they had 
better machinery of their own invention. In reply to a pro- 
position fora number of first-class guns, they refused the 
order at a loss of large profit, having learnt that the guns 
would ultimately land in France. The firm have theirsecret 
agents in every important country, as is evidenced by the case 
of an ordnance officer of the United States army, who came 
to offer a contract for work at their own price, which offer was 
declined with an intimation that the works would only con- 
tract for complete guns in large quantities. They were fully 
advised of the officer’s visit, knew the character of his orders, 
his departure from home, his arrival here, and all about 
his business in general. The works cover about 1000 
acres of ground, are divided by a road 150ft. wide 
leading to the Krupp village, containing about 8000 houses. 
The plant consists of cast steel works at Essen; four forges, 
near Duisburg, Sayn, and Venwied; 547 iron ore mines in 
Germany, and several in Spain; two trial shooting grounds, 
10} and 44 miles long respectively; four large ocean steamers, 
450 steam engines and boilers, 14 large and 40 small loco- 
motives; 82 steam hammers, weight from 22 1b. to 50 tons; 
1622 tool-making machines. The management is conducted 
from a central office, connected by telegraph and telephone 
with all parts of the works, then to the main office at Essen, 
and thence by cable to all parts of the world. By the aid of 
the 100-ton hammer the rolling of plates has been accom- 
plished into heavy sections of heavy T rail, made complete 
in ten minutes, in sections of 40ft. long. New patent 
pneumatic gun carriages are made, which are claimed to be 
the best existing. In one of the large gun shops there were 
in course of completion a number of guns for the Italian 
Government, for coast defence. They were about 40ft. long 
each, weighed 100} tons, and cost £46,575. They are breech- 
loaders, of 18in. bore, with heavy rims or bands separately 
placed on the breech end. A light at the muzzle revealed 
the most perfect workmanship on the inside in the rifling 
process. Instead of the old mode of cutting out the core, a 
new plan has been invented to take it out in one section, 
thus saving much expense and labour. This is done by 
means of a cylinder-shaped tool, which is worked and 
added to in sections with well-tempered teeth and slow 
revolving motion. This, in the hands of experienced 
workmen, is done with success and thoroughness each 
time, mistakes seldom or never occurring, and the entire 
inside section or core taken out in one piece. The largest 
gun manufactured here, and shipped in August last to 
Cronstadt, Russia, is made of the finest cast steel, and weighs 
1204 tons. The barrel is 44ft. long, the greatest diameter 
6}ft., the calibre 16}in., and the range about twelve miles. 





— 


It will fire two shots per minute at an estimated cost of 
£310 10s. each. At the trial of the gun held in the presen 
of Russian officers and others at Meppen, on the Ruhr Neur 
Essen, the projectile, 4ft. long and weighing 26001b., was 
propelled by a charge of 700 1b. of powder, penetrated '19in 
of armour, and went 1312 yards beyond the et. Work was 
being pushed forward on guns of this class a on & number 
of smaller ones that had been ordered. The consumption of 
coal and coke is about 4000 tons a day, and there are dai) 
brought from 1400 to 1500 tons of iron ore from the firm’, 
ownmines. The total number employed was 25,605, of which 
11,211 were in the cast steel works and 8304 in the mines 
On account of orders from the German Government, which ig 
largely engaged in constructing railways, new and expensive 
stations, and other Y works, and through the activity of 
inland trade, the Krupps were busy with home orders and 
contracts, as were many of the large iron establishments 
When this state of affairs is over, the over-production must 
find foreign markets or serious financial troubles will 
follow. 

Germany: Wiesbaden-Langenschwalbach Railway.— The 
United States Consul-General at Frankfort reports :—There 
has been opened a new line at Wiesbaden, vid Dotzheim 
Wehen, and Bleidenstadt, to Langenschwalbach, in the 
province of Hesse-Nassau. The line is single, of standard 
gauge, and over twelve miles in length; but it will be 
extended northward from Schwalbach down the valley of 
the Aar to Station Zollhaus, where it will connect with’ the 
railway already constructed from the main line in the valley 
of the Lahn, a short distance from Limburg. There will 
thus be constructed a new railway from the Lahn across the 
Taunus Mountains to Wiesbaden and Mayence, having con. 
siderable strategic importance. The cost was £736,000, of 
which the Imperial ‘Treasury contributed £60,000 and the 
communes and villages benefitted by the line the remainder, 
The cost per mile was £5993—a high amount for secondary rail. 
way construction in Germany; but the route lay through a 
mountainous country, crossing the Taunus range at a point 
1050ft. above the line of Wiesbaden and 440ft. above that of 
Schwalbach. It required careful engineering to lay a line 
only twelve miles long across a ridge with a gradient nowhere 
less than 1 in 30; but that was successfully done, and the 
new line, the steepest in Germany, has been constructed 
with all the careful solidity which characterises Government 
works in this country. 








Too mucH Gas.—On Aug. 11th, at 9 o'clock a.m., the farmers near 
Waldron, which is eight miies south-east of Shelbyville, Ind., were 
startled, says the Sciextisic American, by a terrific explosion. When 
they reached the en graveyard, which is on a bluff near the 
Flat Rock Stream, they discovered that fully ten acres of the earth 
were in commotion. Geysers were shooting up to the height of 6ft. 


and 8ft., and was blazing from 10ft. to 15ft. above the water of 
the geysers, e river bed was torn upand the water had stopped 
running below the graveyard. Flames are still shooting from fifty 


different fissures in the earth. 


GROWTH OF MANUFACTURES IN THE UNITED States.—'The trade 
statistics for 1889, of the eleven leading manufacturing industries 
—cottons, woollens, chemical paper, agricultural implements, flour, 
lumber, glass, iron and steel, and shipbuilding—are so complete 
and accurate that they anticipate the census reports, and furnish 
an instructive indication of the progress our entire industrial system 
has made in the last decade. ‘These eleven industries in 1879 had 
1,165,000,000 dols. capital invested in them, and 844,776 hands 
employed ; they paid out in wages 256,795,000 dols., consumed 
1,197,000,000 dols, worth of raw materials, and showed a gross pro- 
duct of manufactures of the value of 1,774,000,000 dols. In 1889 
they had 1,784,840,000 dols. capital invested, and 1,274,000 hands 
employed; they laid out in wages 320,689,000 dols., consumed 
1,586,000,000 dols. worth of materials, and gave a product of manu- 
factures of the value of 2,293,779,000 dols. The increase has been 
in capital invested, 619,740,000 dols.; in the number of hands em- 
ployed, 429,224; in the amount of wages paid out, 93,894,000 dols.; 
in the materials consumed, 397,000,000 dols.; and in the value of 
the products turned out, of 519,779,000 dols. There is over 50 per 
cent. more capital invested in the specified manufactures than 
there was ten years age, 50 - cent. more hands employed, over 
36 per cent. more wages paid out, over 30 per cent. more material 
consumed, and nearly 30 per cent. greater product,—Trade and 
Traffic. 

INSTITUTE OF MARINE ENGINEERS.—A meeting of the Institute 
of Marine Engineers was held in the Langthorne Rooms, Stratford, 
on Tuesday evening, 16th current. The chair was occupied by Mr. 
G. W. Manuel, president, who introduced the subject of the even- 
ing in a few preliminary remarks, and then called upon Mr. J. h. 
Ruthven to read a paper on “‘ Water Jet Propulsion. After read- 
ing his paper Mr. Ruthven gave some interesting data gained from 
experiments made in past years with steamers fitted for water pro- 
pulsion. Reference was made to the recent trials on the ‘Thames 
of the lifeboat built; by Messrs. Green, and engined by Messrs. 
Thorneycroft. The hon, secretary announced that a meeting was 
being held in Cardiff, where it had been arranged that Mr. Ruth- 
ven’s paper would be read and discussed simultaneously with the 
arrangement in Stratford; in this their first venture the Cardiff 
members were wished all success in their efforts. The discussion 
was then entered into by Messrs, F. W. Wymer, J. D. Bisset, J. A. 
Rowe, F. W. Shorey, G. W. Manuel, and others, when some 
interesting points were touched upon, both favourable and 
unfavourable to the system advocated by the author of the paper. 
It was urged that if Mr. Ruthven could design a set of machinery 
to suit a large steamer, it would be invaluable for reference and 
discussion purposes. ‘The meeting was brought toa close by the 
usual votes of thanks to the author of the paper, and the chairman, 
proposed and seconded by Messrs. Dibb and Shepherd respec- 
tively. 


Messks. CRAMPs’ SHIPBUILDING YARD.—This establishment is 
one of the noted institutions of Philadelphia, and many famous 
vessels have been built and launched at Cramps’ yard. Over 4000 
men are employed at the yard. It contains the largest dry dock in 
the world, with the exception of the Erie Basin in South Brooklyn, 
N.Y. The Cramps own two large shipyards in Philadelphia—one 
at the foot of Palmer-street and the other at the foot of Norris- 
street. At the Palmer-street yard is to be found the largest basin 
dock in the country. Everything that money and skill could do 
to make this dock as plete as possibl es been done. The 
extreme length of it is 462ft., and it can hold a vessel 450ft. long. 
It has a width of 111ft., and required 4200 piles in building. The 
basin has four centrifugal pumps, each capable of lifting 30,000 
gallons of water per minute, or an aggregate pumping capacity 
of 120,000 gallons per minute, and by means of these pumps the 
basin can be emptied in forty-five minutes, It cost 500,000 dols. 
to build it, The Norris-street yard has a frontage on the Delaware 
River of 750ft., extending back to Beach-street 700ft. The boiler 
and machine shops are erected on the largest scale, the tools and 
machinery being of the most approved pattern. The latest 





— by William Cramp and Sons is a tract containing about 
74 acres, beginning at Greenwich Point-road and the middle of 
Jackson-street, and extending from that point to Ritner-street on 
the south and the Port Warden’s line on the east. The Delaware 
River is called the ‘‘ Clyde of America,” and the name is largely 
due to the energy, enterprise, and liberality of the Cramp ‘amily, 
headed by Charles H. Cramp.—TZhe American Shipluilder. 
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RAILWAY MATTERS, 


Ir is said that the famous Kinzua Viaduct, on the 
N.Y., L.E., and W.R.R., will be replaced by a heavier structure, 
The Viaduct for years has been one of the most remarkable bridges 
of the world, 

Two electric car accidents are reported, one at Joliet, 
Il, where a car became uncoupled from the motor and ran down a 
grade leaving the track at a on core and turning over into the 

utter. A car on the West End Railway in Boston collided with a 
steam road roller. The car and its occupants got the worst of it, 
and five of the latter were badly hurt. 


Some extensive works are now in progress in connec- 
tion with the widening of the Great Western Railway between the 
Reading and Didcot unctions, in continuation of similar works 
between Paddington and Reading. _The present Moulsford Station 
js to be demolished, and a new station, to be designated Cholsey, 
will be erected somewhat lower down the line, 


Tx Great Northern Railway Company is adding several 
new third-class carriages to its rolling stock, ese are called 
“corridor” carriages, being open from end to end, with conve- 
niences usually limited to first-class and saloon cars, The com- 

ny is also making plant for the production of gas, with the view 
of having each carriage lighted independently of the rest of the 
train. 


Messrs. KinpER AND Cox, who were sent to anh a 

liminary survey for the railway it is proposed to build from 
Soonnng to Kirin, have returned to Tientsin. They met with 
few obstacles in their way. A more detailed survey will likely be 
made soon, Meanwhile a decree has been issued permitting the 
raising of a loan for railway work, and it is ible China may 
apply to foreign financial houses for thirty million taels. 


Tne Electrical Engineer gives some figures concerning 
the earnings at Winston, N.C., of the Sprague road in that town. 
The road has been in full operation for more than a month without 
any charge for repairs. The road now has three cars running and 
shows an average income of 68°76 dols. per day, or nearly 1400 

ssengers per day for the three cars, The average car mileage is 
fii miles per day. No information is supplied as to the working 
expenses. 


T'nx idea of a railway through the Lushai-Chin country, 
connecting India and Burmah, has not been abandoned, but it is 
intended to make a thorough examination of the tracts east of the 
Chittagong district during next cold weather, to ascertain if a suit- 
able alignment cannot be found. It is greatly to be hoped, says 
the Judian Engineer, the engineers will be able to find a route by 
which direct railway communication can be established at a reason- 
able cost. 


Tue longest electric railroad yet proposed is a line from 
St. Petersburg, Russia, north-east to Archangel on the White Sea, 
a distance of 500 miles. According to the Railroad Engineering 
Journal, it is proposed to furnish power from a series of generating 
stations placed at convenient points along the line, and the total 
cost, including equipment, is estimated at only about £3000 per 


NOTES AND MEMORANDA. 


Proressor Exmau Tuomson has recently devised a 
method of case-hardening iron or steel by means of the heat pro- 
duced by the passage of an electric current. His process consists 
essentially in heating the object electrically, and then applying to 
the metal so heated a surrounding envelope—either us, fluid 
or solid—for the purpose of changing or preventing change in the 
quality of the material, according to the special end to be attained. 


CrusHED steel is said by the Engineering and Mining 
Journal to be coming into use for cutting stone. It appears to be 
made by quenching very high carbon steel in cold water from an 
excessively high temperature, such as would overheat steel for most 
ork 9m This renders it not only hard, but rather brittle, so 

hat it is possible to pulverise it. Itiscrushed in a stamp mill, and 
sifted closely to size. It is said to be not only cheaper, but much 
more effective than emery, giving a better polish and quicker, and 
lasting much longer. 


Potassium chlorate is said to be made commercially from 
brine at Villers-sur-Hormes, in France. A solution of potassium 
chloride is electrolysed, and hydrogen is given off at one pole and 
4 ygewaget chlorate at the other. Experiments were made early in 

883, on the electrolytic production of sodium chlorate from brine. 
The difficulties to be encountered are that there is always a great deal 
of chloride left, hypochlorites are formed atthe anode, and, if the 
solution is hot, chlorate and chloride are produced. If potassium 
— is made, it can be separated from the chloride by crystal- 
isation, 


SEVERAL shipments of baraga have, according to the 
Marine Review, been made from an island near the north shore of 
Lake ne ora recently. It isa clay-like mineral used in pottery 
ware and for foundry facings ; but Parrish Brothers, Detroit elec- 
trical experts, have found a new use for the mineral that will have 
a bearing on the production of electricity. The clay, as it comes 
from the ground, when placed in a cell with common brine and the 
usual amount of zinc, produces a two-volt current. It is claimed 
that this current may be utilised for motors, lights, and charging 
batteries, and a patent for use in this connection has been granted. 
After three months the baraga is dissolved, and then it is found to 
be pure graphite and more valuable than before using. This reads 
very well. We are not surprised to hear that a company has been 
formed in Detroit to work the invention or discovery. 


AccorpinG to Glaser’s Annalen, Delta metal is a very 
old alloy, having been known to the old Egyptians. It was first 
repared, however, in a scientific manner by Alexander Dick, a 
yerman, in 1882. This metal is an alloy of copper, iron and zinc, 
resembling aich-metal and tangata | which contain the same 
elements, and are largely used for heavy guns. The Delta metal is 
prepared by taking advantage of the fact that melted zinc will 
dissolve about 9 per cent. of its weight of iron. The saturation 
point of the zine depends upon the temperature of the metals during 
the process—the higher the temperature the greater the amount of 
iron absorbed. Ata white heat nearly 20 per cent. is taken up. 
The fluid alloy is then mixed with an amount of copper or copper 
and tin, which varies according to the purpose for which the metal 





mile. Archangel, which is a port having a considerable ce 
at certain seasons of the year, lies in 64 deg. north latitude, close 
to the Arctic Circle, and it is claimed by the advocates of the lines 
that the electric road will overcome the difficulty which might be 
experienced in running steam locomotives in winter in that extreme 
northern latitude, 


A cuear method of filling water tanks on railway lines 
has been patented in the United States by Messrs. Layman and 
Rice. The invention consists of an arrangement of slides, tow 
ropes and pulleys, by means of which a locomotive raises to the 
tank as much water as is taken from it, In this way the expense 
of a pump and man to look after it is rendered unnecessary. The 
only tank filled by the Layman-Rice eo yet in use is on the 
Dardanelle and Russellville Railroad, where it is said to give great 
satisfaction. A public trial of the apparatus was recently made in 
Memphis, Tenn., which is stated ina dy oo! exchange to have 
been very successful. The Engineering News says that a similar 
plant has been in use for years in Canada. 


A case of considerable interest to railway employés 
comes off shortly in Lahore. An engine-driver, whose eyesight 
has been injured by an accident while on duty, brings an action 
against the North-Western Railway for compensation. His claim 
is that the injury was caused by the bursting of a gauge-glass, 
owing to the carelessness of those servants of the company who 
were responsible for the serviceable condition of the machinery on 
the complainant's engine, and that in consequence of his injury he 
is incapacitated for life for railway service. He therefore lays a 
claim for the pay of twenty-five years’ service, which, but for the 
accident, he would have been qualified to render to the railway. 
Calculated on this basis, the claim amounts to 30,000 rupees. 


As a result of a series of brake trials on the Belgian 
State Railroads, we understand that a considerable number of 
goods ——— will be fitted by the Westinghouse Co. A train of 
fifty freight care fitted with the quick-acting Westinghouse brake 
has been experimented with on the long and steep inclines of the 
Luxemburg line between Libramont and Jemella. This long train, 
with loaded and empty wagons, was taken down an incline 
some eighteen miles long with the greatest ease and under perfect 
control, and the speed was kept practically uniform. Various 
other trials were made, all equally successful, and in the quick 
stops the train was brought to rest within 300 yards, much lessthan 
the length of the train, from a speed of forty-one miles hour on 
a falling gradient of 1 in 62, The Belgian State railroads intend to 
put this train into regular service at once. 


THE posers and plans connected with the scheme of 
making Paris a seaport have now been deposited at the Hotel de 
Ville for public inspection. They are to be accessible there until 
the 15th of November, so that they may be carefully examined. 
The proposed canal from Rouen to Paris is to have a length of 
180 kilometres and a depth of 6 metres. The docks are to be 
constructed between St. Denis and Clichy. The expense is esti- 
mated at 135,000,000f. The following items are given:—Purchase 
of the land, 4,600,000f.; cost of excavations, 67,500,000F. construc- 
tion of dams and sluices, 14,300,000f.; alterations in the direction 
of the railways, 10,600,000f.; construction of swing bridges, 
10,000,000f.; and lastly, 22,000,000f. for the expenses of adminis- 
tration, ‘The duration of the voyage from Rouen to Paris will be 
seventeen hours, and the dues Gf. Boe. a ton going and coming. 


CotoneL Locker proposes to construct an atmospheric 
railway up the Jungfrau, about 34 miles long. According to this 
scheme there would be two parallel tunnels with a slightly curved 
profile, each 9°84ft, in diameter, up which cylindrical cars are to be 
forced by compressed air, Each tunnel is to contain three rails, 
two below and ono above, securely fastened to the masonry in 
accurate | gene After the rails are in place, the tunnel will be 
lined with cement and gauged to a perfect cylindrical surface by 
means of a revolving templet. The cars, 65ft. long and to seat 
fifty people, have their wheels attached to the platforms, and pre- 
sent an end area of about 75 square feet. They will weigh, with 
the fifty persons, about eleven tons, and it is estimated that to 

eep the car at rest, on a grade of 70 per cent., a pressure of seven 
tons, or 184 1b, per square foot, must be applied. An increase or 
decrease of the pressure by 2201b. is to govern the ascent or 
descent of the cars. The power is to be derived from three rotary 
fans, 21ft. in diameter, driven by turbines directly coupled to the 
fans, making 310 revolutions per minute. The railway must stop 

10 ft. below the summit, which is a spike of rock, the point of 
which would not hold twenty people. 





is intended. The oxides present are removed by the addition of a 
small quantity of manganese, usually in the form of copper man- 
ganese alloy. 


A curious white, opaque variety of opal, known as 
hydrophane, has been found at some Colorado localities. It pos- 
sesses the remarkable property of displacing twice its bulk of water, 
and then from opaque white it becomes perfectly transparent. 
The finder proposes the name ‘‘ magic stone,” and suggests its use 
to conceal photographs, hair, or other objects which the owner 
wishes to display only as his caprice dictates. This stone is iden- 
tical with one known as oculus mundi, world’s eye, or lapis muta- 
bilis, described by De Boot, De Laet, and Boyle, in the sixteenth 
century, and which was evidently tabasheer, an — opal that 
forms in the joints of the bamboo. It is undoubtedly the snake- 
stone of the Buddhist priest. Tavernier, in his travels, states that 
the source of these stones was unknown, but says they clove to the 
roof of the mouth, and when dropped in water they caused the 
water to boil—in other words, air in bubbles would leave the stone 
and would ascend to the top of the water. 


In 1889 five steam pipes were burst. Three of these 
were of cast iron, and their failure was attributed to the ‘‘ water 
hammer ” action—i.e., through the water therein, produced by 
condensation, not being properly drained off before steam was 
admitted. Two of these failures were accompanied by fatal results. 
In another case, a large copper pipe at an electric lighting works 
failed in a similar manner, causing the death of one person and 
injury to ten others. The workmanship in this case was stated to 
have been defective ; but the failure was attributed chiefly to the 
action referred to. A steam pipe connected with some colliery 
boilers burst in a similar manner, Mr. Henry Hiller, engineer to 
the National Boiler Assurance Company, very properly says:— 
** All these cases manifest the great importance of steam pipes 
being arranged so that the liability to accumulation of water may 
be avoided. If this is unavoidable, special care should be taken 
to drain the pipes thoroughly before admitting the steam.” 


Dr. J.. Hopkinson has been making experiments on 
the iron nickel alloys, with some remarkable results, A nickel steel 
containing a little less than 5 per cent. of the former constituent is 
decidedly more magnetisable than wrought iron, particularly for 
high inductions. on the contrary, with 24°5 per cent. of nickel 
the alloy is non-magnetic at ordinary temperatures ; but after being 
exposed to a very low temperature it becomes slightly magnetic, 
and remains so up to more than 500 deg. C. With 73 per cent. of 
nickel, however, an alloy is obtained that is much more magnetic 
than the preceding or than a mechanical mixture of iron and 
nickel in the same proportions. In the specimen of nickel steel 
first mentioned there were two well-marked “critical points” at 
temperatures about 150 deg. apart, and all magnetic properties 
vanished on heating to the higher point to reappear, on cooling, 
only at the lower one, All these facts point to some eccentric sort 
of chemical combination. The non-magnetic alloy contained very 
nearly three molecules of iron to one of nickel ; but the cause of the 
phenomena observed is by no means as simple as this might indi- 
cate, since a small proportion of nickel increases the magnetic 
properties of the material. 


At a very early period in the history of voltaic elec- 
tricity it was discovered that there was some deteriorating force at 
work in every voltaic battery, which depreciated the current to a 
much greater extent than exhaustion of the liquids or consumption 
of the solid elements could account for; and in 1801, says Mr. 
T. D. Lockwood, ‘‘Gautherot found in this phenomenon, which 
has foolishly been called ‘ polarisation,’ the germ of the secondary 
cell. He discovered that wires of platinum or of silver which had 
been used to decompose salt water acquired a power of themselves, 
yielding a current when placed in acidulated water, and could 
cause muscular contractions of a frog’s leg and produce the galvanic 
test; and subsequently it was ascertained that the operation of 
a voltaic battery tended to coat the negative plate with hydrogen, 
which tended to set up a counter electromotive force between the 
hydrogen and the surface of said plate, which thus reduced the 
available energy of the battery, and that this action could be trans- 
ferred to the electrodes of the same battery, if placed in a separate 
decomposing .cell, and there tended to form electrically-opposed 
surfaces which could themselves be used to develope a current ina 
direction opposite to that of the original current. As we all know, 
this operation, long regarded only as an unmitigated evil, is now 
utilised in the formation and operation of cells adapted for the 
electrical storage of energy.” 





MISCELLANEA. 


A neon yd carding crane has ee been erected in the 
gun shop of the Washington Navy yard. It has a lifting capacit: 
of 110 tons and weighs 185 tons, oe pied 


Messrs. WinL1aM Simons anv Co., of Renfrew, have 
received an order from the Corporation of Preston for the construc- 


tion of three steam hopper barges for the improvement of the 
river Ribble. 


Tue shipbuilding industry on the American lakes is 
active. Since January lst the vessels built number seventy-eight 
steamers, the tonnage being 63,922, and eighteen barges and 
sailing ships of 15,315tons. Last year the vessels built on the great 
lakes measured 107,080 tons. 


THE Ingersoll-Sergeant Rock Drill Company, of New 
York , has just received an order, from the contractors engaged in 
removing the Iron Gates of the Danube, for a large plant of sub- 
marine drilling apparatus. Mr. Bessier, a German engineer, 
recently visited erica in the interests of the work on the 
Danube. He investigated thoroughly the American methods, and 
decided to adopt them as the best for the purpose. 


THE experiments with smokeless powder at Springfield, 
U.8.A., have been, it is said, quite satisfactory. Colonel Buffington 
ar that good results were obtained from both the Maxim and 

etteren powders, especially with the former, which a 
suitable velocity, the only difficulty being in the loading. e 
Ordnance Department is awaiting its supply of Wetteren powder, 
ordered some weeks ago, and on its pactr 4 the National Armoury 
further tests will be made. 


THe mother-of-pearl industry in Vienna has already 
fallen a victim to the M’Kinley Bill, and 10,000 workmen are out 
of work since Monday last. It appears that the exporters have 
declared that they are no longer able to buy buttons, as their 
import into the United States will be made impossible by the new 
American tariff, in anticipation of which a large stock of goods has 
been exported during the last few months. The manufacture of 
mother-of-pearl buttons occupied, it is said, in Vienna alone 15,000 
people, and formed the staple industry of several provincial towns, 
so that the loss of the American market will be a severe blow to 
many thousand workmen. 


A FIRE broke out, we regret to say, at Messrs. Fielding 
and Platt’s Ironworks, Gloucester, shortly before nine o’clock on 
Monday night. It is supposed to have originated in the pattern 
shop, and, from the time of the outbreak, had a complete hold of 
the building, which was completely burned out in an hour or so. 
The supply of water seemed very inadequate, and the efforts of 
the fire brigade were from the first directed to saving the surround- 
ing property. About a dozen dwelling-houses were in imminent 
danger, as the wind blew the flames towards them. A church in 
the vicinity was also indanger. The damage was estimated at about 
£20,000, but there is reason to think this estimate is too high. 


In consequence of the action taken by the Birmingham 
Corporation against the local authorities in the Black Country for the 
pollution of the river Tame, the Oldbury Local Board have for some 
time past been trying experiments with the view of improving the 
system in operation at the sewage farm at Roway, so as to remove 
all causes of complaint arising from the offensive smell in the 
locality of the Brades, and to purify the effluent water which flows 
into the river Tame. A deputation recently visited Acton and 
Ealing for the purpose of inspecting the pr in operation in 
those places for dealing with sewage matter. Mr. Ewens’s slow 
sludge system is also being tried at the Oldbury sewage works, 
and a number of the members of the Board have attended there 
during the last few days, when samples of effluent were taken, 
which will be sent to analysts. 





Tue Ericsson submarine gun is to be exhaustively 
tested, Congress having appropriated 30,000 dols. for that purpose. 
The gun in the Destroyer is 36ft. long and 16in. diameter, firing a 
projectile weighing 1450 Ib. and 25ft. long, charged with 300 lb. of 
high explosive, with 12 1b. of slow-burning prismatic powder, the 
initial velocity being such that 300ft. through the water is 
travelled in less than three seconds. So much Captain Ericsson 
determined before his death, but the projectile has never yet been 
fired charged with explosives, The Destroyer is 130ft. long, only 
12ft. beam, and 11ft. deep; designed to fight bow-on at a distance 
of about 300ft., and protec only by a slanting transverse 
armour plate at an angle of 45deg. with the horizontal. The 
notion of a submarine gun originated with Benjamin Franklin ; 
and Whitworth, many years since, made some very successful 
experiments with his flat-headed projectiles. 


A sERiovs fire, we regret to say, occurred at Newbury on 
Saturday afternoon, at the extensive engineering works of Messrs. 
Plentyand Son, where large Government contracts are executed for 
marine engines. The fire originated in the pattern shop, where there 
was storeda vast number of valuable patterns, representing the work 
of over fifty years. The flames quickly obtained a complete mastery, 
and the shop was soon wrecked. The fire extended to a timber 
store and an adjoining builder’s workshop, and assumed alarming 
proportions. The Newbury Volunteer Fire Brigade were promptly 
on the spot, and soon had their steam fire engine and all available 
appliances at work. They succeeded in checking the further exten- 
sion of the fire, and thereby saved much valuable property. The 
fire lasted some hours, and the damage is ene at several 
thousand pounds. The fire, however, was so limited in its area 
that a large number of men will not be thrown out of employment, 
nor will the Government work be stopped. 


Tue fourth annual congress of the French millers was 
opened on Wednesday in the pavilion of the Ville de Paris, in the 
Champs Elysées. The great hall, which is 100 yards in length by 
35 in width, was filled with machinery used by millers, and driven 
by steam or electricity. The exhibitors were French, English, 
Swiss, American, and Scandinavian. At the upper end of the hall 
samples of the produce of the harvest in every department of 
France were exhibited. Inthe afternoon the congress was officially 
opened by M. Nicholas, who represented the Minister of Commerce. 

. Colson Blanche, the president of the association, then delivered 
an address, He said the millers’ industry held the first place 
among the industries of France. It had a value of 46,000,000f. 
The railways, which came next, had a value of 33,000,000f. It 
was only within the last year that the millers had combined for 
their common interest. In concluding, M. Colson Blanche referred 
to the satisfactory results of the harvest. The congress closes to-day 
with a musical and dramatic féte, 





Speakine of the speeds at which lifts are worked, the 
American Engineer says: ‘‘The speed at the Cotton Exchange is 
over 300ft. a minute. The elevators in the Standard Oil Building 
attain another high rate of speed. There is little stopping, and it 
is said that each of the four elevators there makes seventeen miles 
of tripsaday. On actual trial they were run 725ft. in a minute. 
But there were no passengers then, and no such rate is attempted 
now. The elevators of the Potter Building carry 12,000 to 15,000 

rsons a day. There were four of them, and the speed is nearly 
B50tt. a minute. The round trip for the eleven stories takes just 
two minutes. The United Bank Building’s elevators run at the 
rate of 300ft., and carry from 4000 to 5000 people. Those of the 
Times Building at a little over 300ft. None of the uptown apart- 
ment houses or hotels have ae speedy elevators. Elevators 
there are constructed especially for comfort. The Navarro Flats 
are remarkable for having the greatest number of elevators of any 
building—sixteen in all—that is, if the Navarro can be considered 


one building instead of several,” _A 
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SPECIAL SCREWING AND BORING MACHINE. 





THE accompanying engraving represents a very powerful 
screwing and tapping machine, which has been specially 
designed for screwing, chasing, tapping, boring, and turning 
various kinds of large work as required by engineers, &c. 
The machine is adapted for the screwing or chasing of large 
sized bolts, which can also be turned when required in the 
same way as in an ordinary lathe. Ordinary nuts can also 
be bored and tapped, and general turning can also be done 
in the machine. The main frame forming the bed and head- 
stock is cast in one piece, with a bottom in the bed forming 
a trough to catch the soap water or other lubricant used for 
the dies. The bed is made of sufficient length to take work 
6ft. long between the centres. The fast headstock is fitted 
with a hollow compressed steel spindle with a 4}in. diameter 
hole right through it, and runs in parallel gun-metal bearings. 
A worm wheel incline chuck to grip the work is bolted to a 
flange on the front end of the spindle, and a two-jaw scroll 
chuck is fixed on the back end 
of the spindle to support long 
bars when being operated 
upon. The machine is driven 
by a five-speed cone pulley, 
each speed 4}in. wide, largest 
speed 30in. diameter, and 
powerful double gearing with 
three changes of gear, varying 
the speed, which, with the 
variations on the cone pulley, 
give fifteen changes of speea 
altogether. AKT 

The bed is made very strong, 
being 24in. wide across the 
vees and 18in. deep, and is 
fitted with a carriage to traverse 

“along the bed by hand, or self- 
acting by a hollow compressed 
steel guide screw, with a phos- 
phor bronze worm wheel gear- 
ing into it. On the carriage 
is fixed a screwing head, which 
carries four concentric dies or 
chasers, drawn to or from the 
centre simultaneously by a 
worm and wheel, with an ad- 
justable stop that can be set 
so that a number of screws 
can be made exactly the same 
diameter. The screwing head 
can be removed from the car- 
riage, and a tapping bracket 
substituted for tapping nuts. 
A set of nut holders is supplied 
with the machine to fit the 
tapping bracket. A_ loose 
headstock is provided on the 
bed; also a compound slide 
rest to fix on the carriage to 
be used in conjunction with 
the loose headstocks when 
doing ordinary turning work 
between the centres. The 
machine is adapted for screwing Whitworth’s threads on | 
bolts ranging from i}in. to 4in. in diameter, and on being 
tested at the makers’ works, was found to have ample power 
and strength, and turned out some excellent specimens of 
screwed work. 

With the machine were included the requisite driving 
sockets for machine taps, a full set of change wheels for the 
guide screw for giving the traverse to the carriage to suit all 
the pitches of bolts within the range of sizes given above, 
together with the usual overhead driving apparatus and screw 
keys. The machine was supplied to Messrs. Cowans, 
Sheldon, and Co., Limited, engineers, Carlisle. 
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RONEY'S MECHANICAL STOKER. 


THE Roney mechanical stoker appears to enjoy popularity 
in the United States to judge from its somewhat extended 
use. The accompanying engraving illustrates its construc- 
tion. Set in the lower part of the hopper is a pusher, to | 
which is attached by a flexible connection the feed plate 
forming the bottom of the hopper. The pusher, by a vibra- 
tory motion, carrying with it the feed-plate, gradually forces 
the fuel on to the grates over the dead plate. The grates con- 
sist of horizontal fiat top bars running from side to side in | 
the furnace, carried on inclined side bearers extending from | 










the throat of the hopper to the rear bottom of the ashpit. 
The grates form a series of steps, on to the top step of which 
coal is fed from the dead plate. The inclination is not suffi- 
cient to cause the free descent of the coal. Each bar rests 
in a concave seat in the bearer, and is capable of an adjust- 
able rocking. All the grate bars are coupled together by a 
rocker bar, the notches of which engage with a lug on the 
lower rib of each grate bar, pin connections being made with 
two of the grate bars only, for the purpose of holding the 
rocker bar in position. A variable back-and-forth motion 
being given to the rocker bar, through a connecting-rod, the 

te bars necessarily rock in unison. Assuming the grates 
to be covered by a bed of coal, and fresh fuel being fed in at 
the top, itis obvious that when the grates rock forward the 
fire will tend to work down in a body. But before the coal can 


move too far the bars rock back to the stepped position, check- | 


ing the downward motion, breaking up the cake thoroughly 
over the whole surface, and admitting a free volume of air 
through the ffire. The rocking motion is slow, being from 
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RONEY’S STOKER. 


seven to ten strokes per minute, according to the fineness of 
the coal. This alternate checking and starting motion, 
being continuous, keeps the fire constantly stirred and 
broken up from underneath, and finally lands the cinder and 
ash on the drop-plate below. By releasing the drop-rod the 
drop grate tilts forward, throwing the cinder into the ash 
pit. The actuating motion is taken from one driving shaft. 
In a single stoker this shaft may either be driven through a 
worm gear from a small engine attached to the boiler front, 
or may be driven by a link belt from any convenient shaft. 
In large batteries of boilers the driving shaft is extended 
across all the boiler fronts, delivering power to each stoker. 








SANDERSON’S FEED-WATER HEATER AND 
PURIFIER. 
Messrs. SANDERSON AND Co., Manchester, are introducing 
an apparatus which we illustrate by the accompanying 
engraving. In order to avoid bringing cold water into con- 
tact with the boiler plates, they pump the feed into the steam 
space. It is very commonly assumed that to do this will 
cause the condensation of all the steam in the boiler, but 
this is a complete mistake. As far as the generation of 
steam is concerned, it matters nothing whether the feed is 
pumped into the steam space or the water space. It is 


| claimed that by sending it into the steam space, deposit is 
| not thrown down on the heating surface, and that many 
| advantages are gained, the nature of which is set forth in 3 
| well-written little pamphlet published by Messrs. Sanderson 
| and Co., Royal Exchange, Manchester. 
| The purifiers are manufactured exclusively of gun-metal, 
Each is Jin. in diameter at base, and 8in. long, measuring 
from the inside of the boiler shell to the bottom of the feeder. 
| Two purifiers will nearly always be necessary for each boiler. 
They should be attached to the top of the boiler, as shown 
| in the cut, suspended above the water line at each end of 
boiler, and preferably in the centre of the second plate from 


ANGLE VALVE, 


CHECK VALVE. 





the end. The water, supplied to the boiler by a pump or 
injector, as may be desired, passes through the feed pipe F, 
and being discharged through the submerged tube D, over- 
flows through the openings C, and falls slowly over the pans 
or projections B into the hot water, and thus avoids direct 
contact with the shell or flues of the boiler. 








TECHNICAL Epucatioy.—On Monday evening, Mr. W. H. 
Bayley delivered an address to the students of engineering at the 
opening of the winter session of the Manchester Technical 5 hool. 
| He said technical education was the discipline of the public 
intellect in relation to labour. He knew of no trade, no profession, 
which required so much hard study, so much imagination, and so 
much knowledge of values as that of the engineer. He must know 
something about everything ; but above all, he must know every- 
thing about something. One particular subject must be chosen, 
and that, in a perfectly sane manner, kept well to the front. 
Whatever might be the character of their studies, learning with- 
out imagination was poverty. -The great controller of the 
imagination, and often rightly so, was the science of numbers. 
The conditions of workshop life were governed by the two-foot 
rule, the square, the compass, and the calipers. These were some- 
what antagonistic to the cultivation of the imagination ; therefore, 
happy was the man who struggled through the bondaye of these 
unfavourable surroundings. He advised them to engaye in literary 
amusements in their leisure to counteract this steel-ribbed environ- 
ment. The study of engineering history was the quickest and 
surest method of getting at the wisdom of the goal it would 
enable them to understand, compare, value, and measure the 
present, and thus enable them to assist to ennoble and enrich the 
future. Most of the British mechanical inventors who laid the 
foundation of our prosperity, and whose work had given us our 
sige y commercial supremacy, were men of very little education, 

ut of strong individuality. But the time was now past when 
illiterate men, however abie, could influence our commercial 
destinies. Their future courge as engineers would be guided and 
controlled by the followers of Dr. Joule, the great discoverer of 
the mechanical equivalent of heat. The coming man will be the 
thermist. 
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COMPOUND LOCOMOTIVE, BALTIMORE AND OHIO RAILWAY. 
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TESTS OF A COMPOUND LOCOMOTIVE. 





Tue following is an abstract of a report to Messrs, Burnham, 
Parry, Williams, and Co,, Baldwin Locomotive Works, Phila- 
delphia, Pa., concerning the tests of a compound locomotive and 
a standard locomotive of their make, which Mr. G. H. Barrus 
conducted at their request on the Baltimore and Ohio Railroad 
during the months of April, May, and June, 1890, the object of 
which, in the main, was to determine the performance of the two 
engines in the matter of their relative and individual economy in 
the consumption of fuel and steam :— 

The two locomotives were built for the Baltimore and Ohio 
Railroad, and are in nga service on that road. They are both 
comparatively new. @ compound engine is numbered 848, and 
the standard engine 840. ith the exception of the cylinders, 
both engines are of the standard pattern for passenger ser- 
vice, as made by the Baldwin Locomotive Works, and being 
constructed from the same drawings, are duplicates in every 
respect. The engines are of the eight-wheel type, and are pro- 
vided with 66in. driving wheels, e weight rted by the 
drivers, in the case of the compound engine, is 71Bibib., and that 
by the forward trucks 33,965lb, In the standard engine the 
weight supported A drivers is 72,460lb., and that by the 
forward trucks 33, Ib. The engines have 58in. wagon-to 
boilers extending back through the cab. They are provided with 
the ordinary form of link motion, with reversing lever. They have 
extended smoke-boxes fitted with screens for holding back cinders, 
straight stacks, and plain exhaust nozzles, one for each side of the | 
engine. The fire-box is fitted at the front end with a fire-brick | 
arch. The engines are provided with the usual mountings, com- 
prising blower pipe, two injectors for feeding the water, air pump 
for operating the Westinghouse system of brakes, whistle, and pop 
safety valve, and, in these respects, one is, so far as possible, the 
duplicate of the other. 

he cylinders of the standard engine are of the standard form; 
the valves are ordinary D-valves, and these are balanced by the 
introduction of packing strips along the four edges of the upper 
surface. e valve is worked in the ordinary manner by means of 
the link and the intermediate rock shaft. compound engine | 
has four cylinders arranged in two independent sets, one on each 
side of the engine. On each side is one gestion cylinder and 
one low-pressure cylinder. The high-pressure cylinder is placed 
vertically above the low-pressure cylinder, and the two piston-rods 
are attached to a crosshead common to both. One rod takes hold 
above the guides, and the other at the same distance below the 
guides, and the guides are on a line with the centres of the driving 
wheels, e valve on each side is of the piston type, working 
horizontally, and it is placed between the cylinder and the smoke- 
box, on a level with the centre of the high-pressure cylinder. 
The same valve controls the distribution of the steam on both 
the high and the low-pressure cylinders, The valve is Qin. 
in diameter on the outside, and it works in a bushing which 
fits a cylindrical opening in the saddle casting. The ports in 
the bushing are cut into a number of small openings, by means | 
of bridges, in order to secure proper action of the packing rings | 
with which the various edges of the valves are provided. There | 
are eight of these packing rings, and the number of openings in the 
bushing for each port is nineteen. The steam received from the 
steam pipe, leaving the smoke arch, passes through two branch 
openings in the saddle casting to either end of the cylindrical space | 
in which the valve travels, and thence into the high-pressure 
cylinder, The exhaust from the high-pressure cylinder is dis- 
charged first into the interior of the valve, which is hollow. From | 
the end of this space, which is 5fin, in diameter and 20in. long, it | 
emerges and passes into the opposite end of the low-pressure cylinder. | 
The exhaust from the low-pressure cylinder es around the neck | 
which is formed in the centre of the valve, and thence it is discharged | 
into the exhaust pipe. By this arrangement of the valve the low- 
regen cylinder is supplied with steam at the same time as the 
ligh-pressure cylinder, although both pistons are moving in the | 
fame direction. In order to admit live steam into the low-pressure | 
cylinder when the engine is started from a state of rest, a connec- 
tion is i by means of a lin. pipe, extending between the 
two ends of the high-pressure cylinder, and this pipe is provided 
with two valves operated by a lever in the cab. When these 
valves, which are called ‘re ucing valves,” are opened, steam of 
reduced pressure is admitted behind the piston of the high-pressure 
cylinder, and by this means to the working end also of the low- 
pone cylinder. Drain cocks are applied to the bottoms of the 
ow-pressure cylinders. No cocks are used on the high-pressure 
cylinder, although the reducing valves serve to some extent the 
Same purpose. A relief valve is provided at the end of each low- 
presmere cylinder. The valve of the compound engine is operated 
Y means of the link in the usual way, and the connection between 
the link and the valve stem is made by the use of a sliding bar, 
instead of the regular rock shaft. 

The principal dimensions of the locomotives, which are pertinent 
to the subject, are given in the accompanying table No. I, Cuts 
are added showing an exterior view of the compound engine, and 
‘ toss sections showing the general features relating to the valves 




















and ports of the two engines. The design of the compound engine 
was worked out by Mr. 8S. M. Vauclain, superintendent of the 
Baldwin Locomotive Works. The engine tested was the first of 
the kind which has been built. 


TABLE I.—Dimensions of Locomotives. 











The tests were made on passenger trains under the conditions of 
regular service on the Baltimore and Ohio Railroad. They were in 


two series, the first series extending from April 30th to May 9th, 























COMPOUND CYLINDERS AND PISTON VALVE. 


and the second series from May 27th to June 2nd. The first had 
for a principal object the pre) Soman of the two engines, and the 
test of each engine embraced four round trips between Philadelphia 
and Washington, made on successive days. The days on which 
the compound engine was used were those extending from April 
30th to May 3rd, and those on which the standard engine was used 
were those extending from May 6th to May 9th. e train on 
which the tests were made was the Washington limited express, 


* The high-pressure cylinder is, in reality, located behind the valve, 
with centres in a horizontal line. 





which leaves Philadelphia at 8.15 o’clock a.m., and arrives in 
Washington at 11.15 a.m. The return trip was made on the 
limited express, leaving Washington at 4.20 o’clock p.m., and 
arriving in Philadelphia at 7.20 p.m. The second series of tests 
was confined to the compound engine, and it embraced three runs 
from Philadelphia to Baltimore, on the accommodation train which 
leaves Philadelphia at 6.40 a.m., and arrives in Baltimore at 
10.35 p.m. The return trip was made on the express train, which 
leaves Baltimore at 3.40 p.m., and arrives in Philadelphia at 


| 6.15 p.m. The data determined on the tests consisted of the 


weight of coal used for the entire trip; the weight of water used 
for the entire trip, as also for various periods of the trip; indicator 


| diagrams from each end of each cylinder; and, so far as possible, 
| other information of an incidental nature which is needed for a 





Name and number of engine ..| Compound, No. 848. nes, 
No. 840. 
H.P. Cylinder, L.P. Cyl. 
. - 
1. Diameter of cylinders in. (i3a righ } 20 19 
2. Diameter of piston-rod in. 3} 3} 3 
le ee in 24 24 24 
4. Outside lap of valve .. in Z 3 i 
5. Inside lap of valve in. } negative 0 } negative | 
6. Bes (een “aie? amt foe te 0 3 vs 
7. Length of valve travel in full 
MS ain tied "ae: age i 54 54 
8. Width of ports ie 14 H 14 13 
9. Length of ports .. os aks Total 19 Total 19 16 
10, Clearance .. percentage 12 8 9 
11. Horse-power constant for | -01321 right 
1lb. M.E.P., one revolu-} | 013-4 jefe, } | -os7s8 both| -0389 
tion per minute .. .. J gies 
12. Inside diameter of each steam 
Pere a 4h | 44 
18. Diameter of driving wheels—in. 66 | 66 
14. Number of revolutions of } 
drivers corresponding to | 
speed of sixty miles per hour 805°7 | 305°7 
15. Weight of engine supported by 
drivers, with three gauges | 
pe Ea, 71,515 | 72,460 
16. Ditto by forward trucks .. Ib. 33,965 | 88,000 
17. Weight of tender, not including J 
coal and water ee 29,800 29,250 
18. Capacity of tank per inch 
eee ae as as 620 620 
19. Diameter of barrel of boiler—in. 58 58 
20. Length oftubes.. .. .. .. 1lft. 10in. 11ft. 10in. 
21. Number of tubes, 2in. outside 
a Sa at | oe 08 251 251 
22. Length of fire-box & grate—in. 107°7 1i-7 
23. Width of grate .. .. .. in. 33° 83°9 
24. Depth of fire-box, front .. in. 63°2 63°2 
5. Depth of fire-box, back .. in. 48°2 48°2 
26. Diameter of smoke stack.. in. | 18° 18° 
27. Area of heating surface—sq. ft. 1504 | 1504 
28. Area of grate surface—sq. ft. 25°2 | 2°2 
29. Collective area of cross section | | 
through tubes.. .. sq. ft. 4°2 } 4°2 
30. Ratio of heating surface to! | 
grate surface .. .. .. .. 59°7 tol | 59°7 tol 





| complete analysis of the performance of a locomotive. The exact 


method of conducting the tests in matters of detail is described 
under appropriate headings by Mr. Barrus, first giving some points 
regarding the geographical features of the routes covered, the 
nature of the various trains hauled by the engines, and the various 
— which are ordinarily taken in the handling of the locomotives, 
both during the scheduled time of hauling the trains and during 
the remainder of the twenty-four hours of the full day while the 
locomotives are at the termina] stations. 

The route covered by the tests on the first series—viz., from 
Philadelphia to Washington—has an entire length each way of 
133 miles, and it lies on two divisions of the railroad: that part of 
the Philadelphia division which extends from Philadelphia to 
Canton, and that part of the Washington division which extends 
from Canton to Washington. There are four regular stopping 
places for the Washi m limited train on each trip. The first 
stopping place on the down trip is Chester, which is distant twelve 
miles from Philadelphia; the second is Wilmington, which is 
twenty-five miles from Philadelphia; the third is Newark, thirty- 
seven miles distant; and the fourth is Canton, ninety-one miles 
distant. 

Taking into account the whole route for the Philadelphia division, 





VALVE AND PORTS OF STANDARD ENGINE. 


the steepest grade on the down trip, according to the engineer’s 
profile of the road, is 76ft. per mile, and on the return trip 55ft. 
per mile. The next steepest grade each way is 42ft. > a mile, and 
grades of this inclination are quite common. e sharpest 
curve on the Philadelphia division reaches 11 deg. 30 min., 
which corresponds to a radius of 499ft. The next sharpest curve 
is one of 7 deg., corresponding to a radius of 819ft. No profile 
is at hand of the Washington division of the road ; but it may be 
said that the road is more level than the Philadelphia division. 
The writer counted twenty-five mile posts in twenty-four minutes 
on one of the runs between Canton and Washington, from which 
it may be seen that the road on this division is fairly level. 
The sharpest curve reaches 10 deg. 30 min., which corre- 
sponds to a radius of 546ft. The route covered by the second series 
of tests was the same as the first—between Philadelphia and Canton. 
Beyond Canton the route lay through the suburbs of Baltimore for 
a distance of three miles, and the terminal point was the Camden 
Station. The accommodation train, on which the down trip was 
made, stops at each station on the Philadelphia division. The total 
number of stops is sixty-five. The shortest distance between two 
consecutive stations is 0°3 of a mile, and the longest distance is 34 
miles. 

The Washington limited express on the first series of tests was 
composed of four cars from Philadelphia to Canton and return, 
and three cars from Canton to Washington and return. With the 
exception of the two down down trips made on May 6th and 7th, 
the three cars which made the round trip consisted of one vestibule 
combination car, one vestibule coach, and one vestibule Pullman 
parlour car. The single car which was dropped off or put on at 
Canton was an ordinary passenger coach. On the tests of May 6th - 
and 7th an ordinary combination car and A peoee coach were 
used in place of the vestibule cars employed on the other tests. 
On the second series of tests the accommodation train consisted 
of three cars, one of which was a combination mail and baggage 
car, and the others ordinary passenger coaches. The express 
train on the return trip was composed of five cars, embrac- 
ing one baggage car, one smoking car, one ordinary passenger 
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coach, one vestibule Pullman parlour car, and one vestibule 
sleeping car. 

The coal used on all the tests was George’s Creek, Cumberland, 
bituminous, supplied by Messrs Black, Sheridan, and Wilson, Pied- 
mont, West Virginia. The quality of fuel hasnot been determined by 
chemical analysis. Samples of the coal have, however, been sub- 
jected to calorimetric trials, and the results of these trials, compared 
with those made on other coals of known excellence, give a fair idea 
of the heating value of the coal used on the tests, which is the main 
thing desired. The calorimeter used was of the Thompson form, in 
which the coal is burned in an atmosphere of oxygen, being placed 
under the surface of the water in the calorimeter, and the products 
of combustion bubbling upward through the water, which com- 
pletely absorbs their heat. The Philadelphia coal on the first series 
gave a heat of 12,744 units, and on the second series, 12,684 units ; 
whereas the Washington coal gave 13,614, and the Baltimore coal 
13,825 units. These various figures are tabulated below. 

Units of er] 
und 0! 
— 


Average sample, Philadelphia and Washington, first series 13,276 


Philadelphia sample, first series.. .. 12,747 
Washington -* » aa ee 18,614 
Philadelphia »» Second series .. 12,684 
Baltimore ” » 13,825 
Sample A, stationary boiler... . 13,741 

. 18,952 


From these trials it appears that a part of the coal, at least, used 
on the tests, compared faveurably, as to heat producing qualities, 
with other coals of known excellence. The measurements of the 
coal for each day’s test of the first series embraces that 
used during the full twenty-four hours of the day. The day’s 
consumption of coal was a d to begin with that used for 
banking the fire on the preceding night, and it ended with the last 
firing of the day previous to the next banking. The last firing 
usually occurred before the arrival of the engine at the Chestnut- 
street station at the end of the return trip. It was intended that 
the fire should be burned down to sucha low point that a sufficient 
amount of live coal, and no more, should remain on the grate at 
the close of the trip to carry the engine back to the ey og th- 
street round-house, and leave the small amount required for clean- 
ing and banking. This intention was well ied out during the 
whole of the first series of tests. The coal was weighed in quan- 
tities of 300 Ib. at a time, and afterwards shovelled upon the 
tender. No coal was weighed back till the end of the reund trip 
on the first series. The day’s consumption, therefore, for this 
series embraces not only that used on the main runs, but also that 
used in banking the fire at night, and in keeping steam at the 
terminal stations. 

On the second series of tests, the coal used was put under cover 
and kept dry. On the arrival of the engine in Baltimore the coal 
left on the tender was weighed back, so as to determine the quan- 
tity burned on the accommodation run going down, i dent 


POLARISATION OF THE EARTH BY HEAVY 
CURRENTS. 
By CuHarLes CurTRiss. 


THE following paper, communicated to the U.S. Electrical Engi- 
neer by Mr. Cuttriss, will be seen to bear out the statements 
concerning electrical pranks made in our last impression :— 

“While investigating further the causes of the disturbances 
experienced when testing the Commercial Cable Company's 
cable which lands at Coney Island, certain phenomena have been 
noticed which may be interesting as showing the effect of heavy 
currents in polarising the ground when it is used as a return circuit 
for an electric road, and also the great distance at which such 
effects are felt. 

“On Sunday, August 17th, an attempt was made from 
my office in the Drexel building, New York, to take the 
usual weekly test of the condition of the cable, but without 
success, as, owing to the violent and erratic movements of the 
mirror, it was impossible to get a trustworthy reading. It was 
then determined to measure, if possible, the differences of 
potential that caused such disturbances. In order to make the 
method of procedure clear, it will be well to state that the under- 
ground circuits of the company extend from Wall-street in a 
northerly direction to the Bronx River, a distance of about twelve 
miles, and ina southerly direction to Coney Island, also about twelve 
miles. As there is nothing in my knowledge in the vicinity of the 
Bronx River terminus to cause any electrical disturbance of the 
earth’s tial, the grounding at that station and at Coney 
Island of one of their wires gave a very ready way of detecting in 
New York any variations of potential that may take place at either 
end. 

‘“‘The first series of experiments were made between the hours of 
10.45 a.m. and noon of August 17th, and showed that between 
Bronx River and New York there was a fairly steady difference of 

tential of from °8 to 1 volt ; but between New York and Coney 

land there was a difference of potential varying rapidly from ‘1 to 
3°5 volts, the extreme fluctuations often occurring in four or five 
seconds. The potential difference between Bronx River and Cone 
Island was about the same as between New York and Coney Island, 
or perhaps a trifle higher, and also very unsteady. 

“Tt was useless to do anything more until the electric road closed 
down, so the experiments were abandoned till midnight. At12.25 
a.m. I found a very heavy current between Coney Island and New 
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of that burned on the express run back. The consumption of fuel 
on the down trip, therefore, included that used for banking the 
fire on the preceding night, and keeping up steam during the 
night. That consumed on the return trip included that used for 
covering the fire after cleaning and keeping steam up during the 
stop per Seow mee There was generally more fire on the grate on 
arrival at Baltimore than there was on arrival at the Philadelphia 
round-house. Allowance has been made for this difference as 
nearly as could be estimated, so as to arrive at the actual quantity 
of coal consumed. 

The quantity of feed water used was determined by measuring 
from time to time the depth of water in the tender, and taking 
account of that added at each filling. Two graduated water- 
glasses were attached to the tender, one on each side, the location 
of each being at the centre of gravity of the area which forms 
the horizontal cross section of the tank. Readings of both gauges 
were taken and averaged. By this means the actual depth of water 
in the tank wasdetermined, independentof the level of the tankitself, 
which varies according to the condition and grade of the track on 
which the tender happens to be located. At times of reading the 
tank gauges, account was also taken of the quantity of waterin the 
boiler, by observing its height as shown ina water gauge, which was 
attached for this purpose to the back end of the boilerin the cab. To 
correct for differences produced by variations in the level of the 
boiler itself, observations were made on a plumb-line attached to the 
frame at the front end of the engine, which gave the amount by 
which the boiler departed from a vertical position. The tank 
and boiler gauges were observed at such times as to give the 
quantity of water used at the terminal stations, independent of 
that used on the scheduled runs. Observations of the gauges on 
the train, during the first series of tests, were made at Philadel- 
phia just before departure, at Newark and Canton before and after 
filling, and at Washington just after arrival. On the return trip 
they were made at Washington just before leaving, at Canton and 
Newark before and after filling, and at Philadelphia just after 
arrival. On the second series of tests the observations of the 
gauges were made at Philadelphia and Baltimore just before 
leaving and after arrival, at Newark and Canton on arrival on the 
down trip, and at Baldwin before and after filling. On the return 
trip they were made on arrival at Canton, and before and after 
filling at Newark. To prevent loss of water from the injector 
overfiow, a device! was provided for the reception of the water, 
which discharged back by gravity into the suction-pipe of the 
injector. This overcame all waste. 

The tank of each engine was calibrated by running out the water 
into a barrel of known capacity, and measuring it, a barrelful at a 
time, observing the gauge for each barrel drawn off. It was found 
that one barrel of water occupied practically the same depth, 
whether at one point of the scale or at another, and the average 
weight for an inch depth was 620lb. This quantity is the one 
taken for each engine. The actual quantity, as tested, was a 
trifle less than this for one engine, and a trifle more for the other. 
The measured capacity, as thus determined, agrees closely with 
the quantity computed from the volume of the tank. 

Mr. Barrus describes at length the method of obtaining the 
indicator diagrams, which description it is not necessary to repro- 
duce. The results of the tests may be considered in four principal 
sections :—(1) The general results, as shown by the measurements 
of coal and water for the various full trips, and deductions drawn 
therefrom; (2) the results obtained from an analysis of the per- 
formance of the cylinders, apart from the engine as a whole, for 
selected periods of the runs; (3) analysis of the diagrams, showing 
the capabilities of the engines under the various conditions of the 
tests; and (4) miscellaneous results. The consumption of 4 coal 
for a round trip on the compound engine varied from 13,484 1b. to 
14,171 1b., and averaged 13,942 Ib. t+ on the standard engine 
varied from 15,875 lb. to 17,077 lb., the average being 16,389 lb. 
Taking the average of the whole series of each set of tests, the 
difference in the consumption of coal per round trip in favour of the 
compound engine was 16,389 — 13,942 = 2447, which is 14-9 percent. 
of the larger quantity. The water used on the scheduled runs of 
the a. a engine varied from 121-5in. to 125-lin., averaging 
122-5in. for the full series. The water used on the standard engine 
varied from 122°6in. to 130°4in., the average of the series being 
126°4in. The difference in favour of the compound engine between 
the average water consumption by the two engines for the 
scheduled runs is 126-4 — 122°5 = 39in., which is 3°2 per cent. of 
the larger quantity. On the second series of tests, the consump- 
tion of coal for the accommodation run varied from 4631 lb. to 
4904 Ib., the average being 47931b., and that on the express run 
varied from 5034 Ib. to 59141b., the average being 5591]b. The 
water in the same series for the accommodation run varied from 
47-lin. to 48-4in., the average being 47°8in., and on the express run 
from 43°lin. to 49°3in., the average being 47°lin. 


(Zo be continued.) 


1 Application has been made for a patent on this device.—B. L. Ww. j 
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York, but could not detect the running of any cars. Measure- 
ments now showed a positive difference of potential of 4°5 volts ; 
this remained fairly steady till about 1 a.m., when the potential 
commenced to fall slowly and steadily. At 1.15 a.m. the galvano- 
meter denoted an equal potential at both ends of the line, but the 
movement of the mirror still continued, slowly crossing the zero 
and indicating an opposite, or negative, potential wave, which by 
1.25 a.m. had reached 3°5 volts negative. It then began to drop, 
reaching zero at 1.40 a.m. and continued on until it showed a posi- 
tive difference of *8 volts, where it remained steady, showing that 
the earth at Coney Island had become normal, as the difference of 
*8 volt corresponded with the reading between New York and 
Bronx River. I might state that the New York ground potential 
was checked off by the Bronx River circuit every five minutes in 
order to make sure that the variations were not due to local causes. 

** From the results obtained in the above experiments it is quite 
evident that there is an actual polarisation of the ground for an 
unknown distance from the rails of the electric road. The accom- 
panying diagram will make clear the relative positions of the 
electric road and the ocean cable. The first long, positive ( + ) 
current, I think, must be caused by a direct flow of current from 
the rails through the sea and across the marsh and Sheepshead Bay 
to the sheathing of the cable; consequently when the current is 
cut off from the rails this direct current gradually drops, and as 
the current due to the polarisation asserts itself, for an instant the 
ground at the point of connection between the conductor and 
sheathing becomes neutral from the action of equal and opposite 
forces. But, as the negative current from the ground surround- 
ing the cable discharges along the sheathing, that being the path 
of least resistance, it produces a negative potential at the end of 
the conductor, which rises to a maximum in a few minutes and 
then gradually dies away as the condition of the ground becomes 
nermal., Ifthe normal condition of the ground can thus be raised 
4°3 volts by a disturbing force at a distance of half-a-mile, the 
close proximity of these two systems would certainly render the 
practical working of the weaker one—the cable—almost an impos- 
sibility, even if, as suggested by Mr. T. D. Lockwood, a duplicate 
cable were to be laid, as it is mechanically impracticable to con- 
struct two cables in which the dielectric resistance, copper resist- 
ance, and capacity shall be identical. Consequently, a variation in 
either of these respects must make itself manifest when the cores 
are subjected for a considerable distance to violent and rapid 
electrical strains. 

“The great difference in this problem over that of equalising tele- 
phone or telegraph circuits rests in the extreme delicacy of the 
receiving apparatus, and the enormous electro-static capacity of 
long lengths of submarine cable.” 








SOCIETY OF ENGINEERS. 


A VERY interesting visit was made on the 16th September by the 
Society of Engineers to the London and North-Western Railway 
Works at Crewe. Among those present were Mr. Henry Adams, 

resident; Mr. W. Newby Colam, vice-president; Mr. A. T. 

almisley, = president; Mr. G. A. Pryce Cuxson, secretary ; 
and Messrs. John Blackburn, W. H. Dallimore, John Etherington, 
E. E. Glaskin, P. Griffiths, H. E. Hovenden, T. W. Quick, W. 
Syms, J. 8. Tamburini, and John Waddington. Upon the arrival 
of the visitors at the works, which cover an area of over eighty-five 
acres of ground, 7 were conveyed to the Bessemer steel convert- 
ing house, where the process of steel making was shown, after 
which they proceeded t the Siemens-Martin furnaces to the 
14in. merchant mill, where the spring plates and fish-plates are 
rolled. Here the latter, after being passed through the rolls, 
are sawn to the required lengths, punched, straightened, and 
finished a for sending away. Thence to the rail mill, which 
was occupied in rolling 30ft. lengths of rails, 901b. per yard ; 
thence to the points and crossings shops, where the different kinds 
of switches and crossings were in process of manufacture. The 


next shop which was visited was the boiler shop. Here locomotive 
and stationary boilers, as well as bridge work, were seen in different 
stages of manufacture, the hydraulic rivetting machinery being 
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especially worthy of notice. Thence the on to 

ing shop, where the various plete used in the boilers i he fang: 
and under powerful hydraulic presses, After viewin, th 
boiler mounting shop, where the boilers are tubed motntes 
with their various fittings, and tested, they visited’ the j 
foundry, where the different machines for plate moulding ma’ os 
seen in operation, From here they passed on to the ree 
shop, where, in addition to the tenders and tanks for the ete 
tives, the steel frames for the 42ft. carriages with the radial azle 
were inspected. The next place of interest is the forge, whe . 
was seen the large plate mill, used for rolling boiler and psa 
plates. Other objects of interest in this department were a Jar “ 
circular saw for cutting up bars and slabs cold, a Ramsbottom 
thirty tons duplex steam hammer, with the tire rolling and finish 
ing mill. They next visited the iron forge where the merchant bars 
are rolled, and through the steel foundry to the paint shop, where 
the various pr in tion with painting the engines were 
seen. Here the party re-entered their special saloon carriages and 
were conveyed to the “deviation” shops, and were shown throu rh 
thetesting department, where the chain and other testing machines 
were seen at work. Thence they through themillwright’ssho 
tothe joiner’s shop, where a number of wood-working machines oa 
seen inoperation. They next visited the iron and stamping forge 
where the various articles manufactured there were exhibited. ‘The 
next shops visited were the erecting shops, where the building of new 
locomotives was in progress, as well as repairs to engines which 
have been running ; thence to the wheel shop, where a number of 
cast steel wheels and compound engine cranks and straight axles 
were seen in various of completion ; also the machine for 
cutting out the throws of the crank. They next came to the fitting 
shop, where the various parts of the engines are fitted together and 
finished before being sent to the different erecting shops. In this 
shop also were seen a number of tools which have been especially 
designed for turning out the work quickly and economically, This 
being the last shop to be inspected, the visitors rejoined their 
saloon carriages and were conveyed back to London by express 
train. ° 











HALIFAX HIGH LEVEL AND NORTH AND 
SOUTH JUNCTION RAILWAY. 


AMID much public rejoicing this line was opened for passenger 
traffic on Thursday, the 4th inst., it having been used for goods 
traffic for a month previously. It has been constructed to meet a 
long-felt want to provide railway accommodation for the top of the 
town, which is situated 400ft. above the present Horton-street 
station of the Lancashire and Yorkshire Railway Company, the 
traffic to which district has hitherto been conducted by very 
laborious carting up the steep streets with which the town 
is built. It also affords communication from the Bradford 
and Halifax line of the Great Northern and Lancashire and 
Yorkshire companies at Holmfield to the suburbs on the 
west side of the town, in which its principal development is 
proceeding. After various abortive attempts for the attain- 
ment of these objects, Parliamentary powers for the present 
undertaking were granted by various Acts in 1884, 1887, and 1888, 
The line commences by a junction at Holmfield with the Halifax 
and Ovenden Junction railway of the Great Northern Company, 
and immediately begins its ascent from the valley. The character 
of its route necessitates woven 3 gradients and heavy works; 1 in 50 
is the ruling gradient, nearly one mile being constructed at this 
rate out of the total length of 3} miles. The sharpest curves are 
15 chains radius, three of which occur in the vicinity of the 
— 20 and 30 chains being the usual radius senshect the 
ine. 

The formation throughout the line is solid rock, with the excep- 
tion of afew yards of soft ground. There are several deep cuttings, 
the deepest of which is 66ft. The highest embankment is 70ft. A 
tunnel has been cut for a length of yards under Ovenden Moor, 
and is lined throughout with brick arching carried on stone side 
walls, A stone viaduct, consisting of ten s' of 50ft. each, and 
100ft. in height, carries the line across the Wheatley Valley. Just 
beyond this iy a landslip occurred under the embankment 
skirting the hill side, which difficulty has been obviated by 
diverting the line a few feet into the hill and building a retaining 
wall. There are six under bridges and ten over bridges, all of 
small span, some of which have iron superstructures, and some 
brick arches; all the abutments and wing walls being built of the 
excellent stone furnished by the excavations for the line. Sub- 
stantial retaining walls have been necessary in various positions. 
Two large culverts, 10ft. span, skirt the feet of embankments, and 
two, 4ft. 6in. and 3ft. 6in. respectively, pass under the railway. 

Two stations have been provided at Pellon-lane and St. Paul's— 
the terminus—which are both well-fitted with all requirements to 
accommodate both passenger and goods traffic. The line is 
double throughout. For the permanent way a bull-headed steel 
rail, 82lb, per yard, has been adopted. ere is not a level 
crossing on the line. The cost, owing to the heavy character of 
the works, has been over £300,000. The requisite capital was 
largely contributed by the locality. The works were commenced 
in November, 1887, and have since been prosecuted with vigour by 
the contractors, Messrs. C. Baker and Sons, of Chesterfield. Messrs. 
W. Beswick Myers, M. Inst. C.E., and Samuel Utley, M. Inst. C.E., 
are the engineers. The line is being worked by the Great Northern 
and Lancashire and Yorkshire Railway Companies jointly. 








UcKFIELD WATERWORKS.—The town of Uckfield is now being 
supplied with water at the hands of a private company. A well 
and bore hole has been sunk at Hempstead, carried down to a 
depth of 278ft., at which depth an ample supply of pure water was 
reached. The water rises to within 7ft. of the surface, and is 
raised into the service reservoir by means of a petroleum engine, 
supplemented by wind power. e service reservoir is constructed 
of concrete, having a capacity of 250,000 gallons, covered with a 
corrugated iron roof in two bays, and commands the town at a good 
pressure. The mains vary from bin. to 3in. in diameter, with the 
requisite sluice valves, hydrants, &c. The cost has been about 
£3250, which is irrespective of land, Parliamentary and other 
charges. The works have been carried out from the plans and 
under the superintendence of the engineer, Mr. H. Bertram 
Nichols, A.M.I.C.E., of Grosvenor-chambers, Corporation-street, 
Birmingham ; the contractors being Mr. W. Mouzier for the well 
and bore hole, and Messrs. Jenkins and Sons, of Leamington, for 
the remainder of the works. 

ENGLISH CANALS OWNED BY RarLways.—The following table 
shows the mileage, tonnage in 1888, and revenue results of the 
working of the canals owned by railway companies :— 
































Reve- | Expen- : . 

|Miles, cating dite. P.c. | Net. Tons. 
Caledonian .. ..| 52) | 49,918} 24,287] 48°6 | 25,681 1,257,206 
ase bE RY a. 87; 1,287] — | "1,200 3,052 
Great Northern .._ ..| 30 5,243 | 8,054 |155 *2,811 157,007 
Gt. Nor. & Gt. E. Jnt.| 10} 1,699; 1,010) 59°4 689 age 
Great Western .. ..| 213 | 20,161] 20,820 |100°6 *159 760,952 
Lancashire and York, 15} 8,069} 8,825) 41°0} 4,744 620,345 
London and N.-W. ..| 102 | 35,949| 15,695] 48°4 | 20,254 — 907,728 
Manchester and Shef. | 1644 | 89,568| 49,636] 55°4 | 89,932 1,546,293 
er oe 8,502} 2,740] 78°38 762) 117,930 
Mid. Gt. W... .. «.| 96 6,495 | 4,456] 68°5 | 2,039 30,386 
North British .. ..| 81 7,260] 2,862] 32°3| 4,898 129,411 
North-Eastern .. ..| 69 827| 1,841] 23°0| *1,014 —_18,877 
North Stafford .. ..| 119 | 80,175| 44,478] 55°4 | 35,697 1,189,008 
Shropshire Union .. | 200} | 190,984 | 186,511 | 97°6 4,473 1,124,598 
West London Exten. | 816 606 | 75-7 | 210 196,086 

eee ™ 

Total .. .. '8813} | 500,753 | 866,558 | 73°2 | 134,195 8,026 
* Loss, 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GEROLD AND Co., Booksellers. 

LEIPSIC,—A. TWIETMEYER, Bookseller. 

NEW peel a oe _— Company, 88 and 85, 
ne-street. 
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PUBLISHER'S NOTICE, 


+ * With this week's number is issued as a Supplement a Two-page 
* Engraving of a Pumping Engine, Rhymney Iron Mines. Kvery 
pas y as issued by the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they not 
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TO OORRESPONDENTS., 
Registered Telegraphic Address, «ENGINEER NEWSPAPER, 


*," All letters intended for insertion in Tax ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*,” We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to ¢ 
correspondents that letters of inquiry addressed to the public, and in 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

E. B. D. (Aberdeen).—The particulars of the results of the French and 
English competition have been supplied to us in confidence, and we regret 
that we cannot comply with your request to make them public. The French 
roads are too weak for the stiff springs of English engines. The elastic 
range allowed by French engineers is about double that found necessary on 
English roads, 
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MEETING NEXT WEEE. 


JUNIOR ENGINEERING Society.—Friday, 26th inst., at 7.30 p.m., general 
meeting at Westminster Palace Hotel. Report of the Council, revision 
of rules, and election of officers for tenth session. 











DEATHS. 
unen 18th inst., at Tunbridge Wells, aged 72, Micuart Scort, C.E., 


On the 14th inst., at 12, Bolton-gardens, South Kensington, Joun 


ania” Mem. Inst. C.E., for many years resident in Buenos Ayres, 


-axles have in this country proved so 
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RAILWAY AXLES IN INDIA, 


Last week we directed attention to a remarkable state- 
ment appearing in the Indian technical press, to the 
effect that steel railway axles had not given satisfaction, 
and that they were to be replaced at considerable expense 
with iron axles. Additional particulars have since become 
available; but it cannot be said that the difficulties invest- 
ing the subject have been solved. All steel makers and 
most railway engineers will say that the substitution of 
wrought iron for steel is a retrograde step. Indeed, steel 
satisfactory 
that their failure in India seems at first sight inexplicable. 
Questions have, naturally enough, been asked, and we 
cannot do better than give Sir A. M. Rendel’s reply :— 
“T originally,” he says, ‘‘ recommended the use of steel 
for axles on the Bombay, Baroda, and Central India metre 
gauge, because I thought that steel was not only better 
than iron, but because its price was not more than half 
that of the class of iron suited for axles. I was further 
moved to do so by an opinion that, whilst steel was 
improving in quality, and daily taking the place of the 
best classes of iron, the quality of those classes of iron 
must deteriorate, because the price obtainable for them 
must diminish. In respect to the relative price of steel 
and iron, I was quite right; in respect to their relative 
suitability for axles, I have been wrong, or, at any rate, 
premature. Commercial steel, when used in acales, seems 
subject to deterioration, which makes it very brittle after 
a few years’ wear. The consequence is that we must do 
now what we should certainly have done at first, had all 
the facts been then before us—I mean, we must substi- 
tute iron for steel. It being also desired that our wagon 
loads should be increased, it has been found necessary to 
increase the size of our axles, and their weight in iron is 
now 231 lb., instead of 19 1b. in steel; and their present cost 
is £2 6s., instead of about £1 2s. 6d. Had we originally 
supplied the large iron axles, capital would have been 
charged, for every such axle supplied, the sum of £2 6s. 
or thereabouts, instead of £1 2s. 6d., and I can see no 
reason why, because we attempted an economy in the 
first instance, which experience has proved to be imprac- 
ticable, capital should escape the larger charge now. It 
appears to me indisputable that the difference between 
the cost of the axles originally supplied and those now 
sent out should be charged to capital and not to revenue.” 
The italics in the preceding quotation are ours. The 
passage as it stands contains a grave charge against steel, 
a charge often brought against the metal in former days, 
but long since, we had thought, dropped into oblivion. 
No one disputes that under certain conditions of working 
steel deteriorates in quality, but so does iron. The 
gravamen of Sir A. M. Rendel’s words lies in the imputa- 
tion that steel is liable to deteriorate in a way that iron 
is not. We shall be much surprised if the steel makers 
have not something to say on this point. When we come 
to examine Sir A. M. Rendel’s words we find legitimate 
ground for questioning the soundness of his conclusions. 
The steel and iron axles are not strictly comparable. 
The total length of a metre gauge axle is roughly about 
5ft. 3in., a little more or a little less, according to the 
lengths of the journals and wheel seats. The steel axles 
weighed 1981b. each; this corresponds to an average 
diameter of 4in. The iron axles will weigh 231 lb., which 
corresponds to a diameter of 44in. The torsional strength 
of axles to resist such stresses as are put on them when 
rounding curves varies as the cubes of their diameters. 
Other things being equal, the strength of the steel and iron 
axles will be respectively as 41 isto 49; that is to say, the 
iron axle will be rather more than 20 per cent. stronger than 
the steel. Other things being equal, the transverse 
strength of an axle varies as the square of its diameter; 
consequently the iron axles will be stronger than the 
steel axles by 12°5 per cent. This is assuming, of course, 
that the wrought iron is as strong as the steel. Indian 
papers state that the Bombay, Baroda, and Central India 
Railway Company has already contracted for 3000 Low- 
moor axles, to be delivered at the rate of 500 a-month. 
There can be no question, then, but that the new axles 
will be of superlative quality. It is therefore fair to 
assume that the risk of breakage will be diminished. 
The gain of 20 per cent. in torsional and 12°5 per cent. 
in transverse strength, due to the increased diameter, 
ought to secure this result, unless indeed the aug- 
mentation of load just balances the augmentation in 
strength. However, we are still very much in the 
dark as to why the steel axles failed. Four inches of 
mean diameter in steel seems to be ample for a gauge of 
one metre. It is evident, however, that Sir A. M. 
Rendel does not think it is sufficient. It is a pity that, 
before rejecting steel finally, he did not see his way to 
trying some 4}in. axles; we should then know where we 
are. If the proposed change is carried out in its integ- 
rity, we shall have two experiments mixed up. The 
advocates of iron will maintain that the better results 
obtained are due to the metal; but the advocates of steel 
will always be able to retort that the metal has nothing 
to do with it—that the immunity from breakage will be 
the result of using a larger and heavier axle. 

Sir A. M. Rendel does not say that the steel axles 
broke because they were too weak, but because they 
became crystallised and brittle. The implication has 
often been disputed. There seems to be no reason to 
doubt, however, that if steel is subject to numerous 
bendings, it will finally break. But this is also true of 
iron. It is known that steel makes a good marine engine 
crank shaft, and that it makes a bad screw shaft. At least, 
that is what all makers of iron shafts maintain. They 
concede the merits of the crank shaft, because the diffi- 
culty of building up such masses under the hammer is 
very great; but the difficulties of forging a straight screw 
shaft are much less, As to the deterioration caused by 





bending either iron or steel, it is all a question of how 
much. In the first place, we have to consider, of course, 
the number of deflections; in the second place, the 
amount of each deflection. It has to be proved, in the 
first place, that the steel axles on the Bombay, Baroda, 
and Central India Railway defiected more than would 
iron axles; and secondly, that steel suffers more 
than iron from bendings often repeated. Steel 
may easily be a stiffer material than wrought iron, 
and if the stiffness prevents bending, or limits it 
in amount, then it may prove very useful. Thus it is not 
impossible that Sir A. M. Rendel’s steel axles were as stiff 
though but 4in. diameter, as the iron axles 4}in. diameter 
will be. That remains to be seen. It also remains to be 
seen whether an iron or a steel axle will bear most bend- 
ings. If an axle, no matter what its material, is so strong 
and stiff that the stresses to which it is subjected will bend 
or twist it but very slightly, it will not undergo mole- 
cular deterioration. If, on the contrary, it is so weak 
that it bends and twists pretty freely, its life cannot be 
prolonged. The addition of }in. in diameter to a shaft or 
axle now plentifully strong is mainly useful by operating 
to maintain the constitution of the shaft unimpaired. 

As no drawings of the old axles have been published, we 
are unable at present to say whether the form was or was 
not that best suited to the metal used. A very few years 
ago, not nearly enough importance was attached to 
form. Sir A. M. Rendel admits that he did not quite 
understand steel—who does ?—and, under the circum- 
stances, we should expect to find that the form of the 
axles was not the best possible. It used to be a favourite 
device to turn square corners at the inner end of the 
wheel seats, and force the wheels on till they butted 
against the shoulder. This was a dreadful practice. A 
very ample semi-circular fillet should be left in the corner. 
Furthermore, precautions should be taken to keep the 
axle as much as possible of one diameter throughout. 
This is always advisable with steel. 

The point which will, we think, touch steel makers 
most is the question of cost. It is plainly implied by 
some of our Indian contemporaries, that the steel axles 
on the Bombay and Baroda Railway were too cheap to 
be good. On this steel makers will probably have some- 
thing to say. It is to be presumed that the axles supplied 
complied with the test conditions laid down in the speci- 
fication. If this be so, and the conditions were properly 
drawn, then the failure of these axles is a severe blow for 
steel, though not for the steel maker. It would be avery 
serious thing indeed for steel if it could be shown that 
axles, which may be tied cold into knots when new, 
became brittle after a few years’ use. The magnitude of 
the injury done to the reputation of steel as a railway 
material will be augmented if it can be proved that the 
design of the axles was excellent. Steel axles hold a very 
high place in the eyes of the railway world at present; 
but even steel cannot but suffer in its reputation from 
such a blow as that inflicted by Sir A. M. Rendel. 


TELEPHONE INTERFERENCE WITH ELECTRIC TRAMWAYS. 


it may seem strange to those who are unacquainted 
with the facts, but it is none the less true, that the 
telephone companies constitute a vexatious and suffi- 
ciently powerful interference with electric tramway 
progress to make their opposition costly and effec- 
tive. Amongst the many fights before Parliamentary 
Committees during last session were some based on 
claims by the telephone interests that, if allowed, may 
prevent all electric tramway development. A _note- 
worthy stand against these claims was made by the 
Wellingborough and District Tramroads Company and 
the Weston-super-Mare Tramway Company, which are 
proposing to work their lines electrically. The tele- 
phone companies sought to obtain the insertion of 
certain clauses in the Tramway Bills for their protection. 
They required the tramway companies to lay down their 
works in such a way that there should be no such leakage 
as could in any way interfere with the telephones, as 
worked with a single wire and earth return, thus 
virtually making a claim to a monopoly in the use of 
the earth, although nothing is paid for any such 
monopoly. As the telephone system in these districts 
extends only over a very limited area, the tramway com- 
pany offered to protect the telephones by giving them a 
metallic return at their own expense where they then 
existed, but stipulated that in their future extensions they 
must protect themselves. That is to say, all the telephone 
companies must in future do what is done in the best 
telephone circuits—namely, use a wire return instead 
of an earth return. In the Wellingborough case a com- 
mittee upheld the arguments of the Tramway Company, 
giving it in its Bill what is now known as the 
“ Wellingborough Clause.’ In the Weston case, another 
committee, although the cases were similar, accepted 
neither of the clauses proposed by the respective com- 
panies, but manufactured one upon which it is very 
necessary that something should be said, and upon which 
tramway and railway engineers should in future take 
action. 

The telephone companies generally use the earth 
return—at least, in all country districts—for obvious 
reasons. The fact that they have done so to a considerable 
extent in telephones yet erected cannot in any way 
afford them any admissible claims to sole use of the earth 
in the present, or in undefined future cases and directions. 
If their machines are exceedingly delicate, as a result of in- 
complete mode of working, the more reason the companies 
should protect themselves from electrical and external 
influences by using a metallic return. In this they would 
be following the advice of their own witness, Mr. Preece, 
who, in his book on telephones, sums up his remarks on 
this question in the following words :—‘ The only really 
effective mode of getting over the disturbances due to 
induction between wire and wire is the metallic circuit 
system. The British Post-office and the French Tele- 
phone Company are the only administrations that have 
decisively adopted this plan. The principal objection 
raised is that of expense, but this disappears on investi- 
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gation, for while the prime cost may be higher, the 
improved service leads to a largely enhanced income. 
When the absolute perfection of working of a metallic 
cireuit system is experienced, it is remarkable that any 
other system ever should be contemplated. Human 
nature is very loth to admit that it is wrong. Those who 
have matured the one-wire system do not like to sweep 
away their cherished plans, but as the systems grow it 
seems impossible to conceive that they can continue to 
work effectually such an imperfect plan. The use of the 
earth is essentially bad, and it admits an infinity of 
troubles. The double-wire system must infallibly 
survive.” 

These opinions, based as they are upon Mr. Preece’s 
very wide experience on the subject, appear to us 
to be unanswerable. Not only is the soundness of 
his advice generally admitted by electricians, but it is 
well known that if adopted it would remove the cause of 
the strong complaints made against the present tele- 
phonie system in London; complaints which must grow 
more and more frequent as the electric lighting mains are 
put into work. If therefore a new system offers itself, 
which can be adopted with safety and economy to sup- 
plant horse traction or the steam tramway engine, it 
should not be imperilled at its commencement by the 
action of private enterprise possessing no statutory 

wers. 

Great stress was laid during the inquiries by the tele- 
phone company upon the fact that a large number of 
tramway companies had already accepted the clause, by 
which it was hoped to establish a sort of precedent, 
excepting, we believe, the Plymouth case. All these cases 
were fought in a half-hearted way, and their value as 
precedents has been shown by the decision of the com- 
mittee in the Wellingborough case. In fact the accept- 
ance of the telephone clauses by these tramway companies 
shows a lack of co-operation where unity would be of 
great value. In America it has been clearly established 
that the telephone companies must protect them- 
selves, twenty-five different actions having all been 
decided in favour of the tramway companies. It is 
therefore quite clear that the time has come to con- 
sider seriously the position of these respective interests, 
and a model clause, fair and equitable to both parties, 
should be settled by a different tribunal than that of an 
ordinary Parliamentary Committee. Experts cognisant 
of the working and expense of both systems, and able to 
sift the scientific evidence of either side, alone are able to 
settle this question. The statements made before the 
Committees are sometimes so contradictory, and. bear 
such a distant likeness to the truth on the subject 
in a practical sense, that none of those on the com- 
mittees can by any possibility see where the truth lies. 
According to the evidence, for instance, given for the 
telephone company by Sir William Thompson, Sir 
Frederick Bramwell, and Dr. Hopkinson, the cost of 
putting a metallic return for a telephone would be about 
£10 per mile, and the cost of insulating a tramway would 
be about £42 per mile. On the other hand, in the 
evidence given for the tramway company by experts who 
had had the advantage of experience in constructing 
lines worked as these are intended to be worked—by the 
overhead system—the cost of insulating a tramway is 
given at £700 to £1000 per mile. The evidence of a 
telephonic engineer who had constructed many miles of 
telephones gave the cost of providing a metallic circuit 
as £5 per mile. What committee of the House of 
Commons can arrive at any useful guidance from these 
figures? It will, however, be admitted, whether the £5 
or £10 per mile be the actual cost of the return wire for 
the telephone, that it is this outlay which should be made, 
especially when it is remembered that it is absolutely 
essential for the best working of telephonic service, and 
must be adopted wherever electric lighting becomes 
general. 

If there is to be a clause at all for the protection of the 
telephone companies, that already referred to as the 
Wellingborough clause seems to appear to offer all that is 
necessary as a model. This will be the more obvious if 
we first give the model clause proposed by the telephone 
companies. It is as follows :—“‘ The company shall so 
construct their electric circuits and other works of all 
descriptions, and shall so work the tramway in all 
respects as to prevent any injurious interference, by in- 
duction or otherwise, with the electric circuits from time 
to time used or intended to be used by the telephone 
company for the purpose of telephonic communication 
or with the currents in such circuits. Provided that this 
sub-section shall only apply if reasonable and proper 
precautions have been taken in the erection or laying 
down of such circuits, and if they have not been erected 
or laid down in unreasonably close proximity to the lines 
or works of the company.” This is followed by the 
usual clause appointing an arbitrator. Now the conten- 
tion of the tramway company appears reasonable. They 
ask Parliament if it thinks fit to insert a clause, which 
is to define what are “reasonable and proper pre- 
cautions,” and by so doing he—the arbitrator—is only 
asked to decide the views of the Legislature, and not 
necessarily the view of the telephone company. Sir 
William Thompson admitted the fairness of this, for he 
said in his evidence that under the proposed clause 
the arbitrator would be bound to give judgment 
against the tramway company. In cross-examination, 
Mr. Littler, Q.C., said: ‘‘ The question submitted to him 
—that is, the arbitrator—is this: Is the telephone com- 
pany to have a metallic return, or is the tramway 
company to be compelled to perfectly insulate? That is 
the question which I take it would be put to him in any 
given set of circumstances. In your view he would never 
order a telephone company to make a metallic return, or 
ought not.” To this Sir William Thompson replied: 
“ Certainly not under the model clause;” and when Mr. 
Littler asked, “In point of fact that means that we are 
to insulate our tramways?” Sir William Thompson 
said “it certainly does.” 

It will be thus seen that the principal witness of the 





telephone companies admitted that for the tramway 
company to go before an arbitrator on this so-called 
model clause would be an absurdity. The reasons for 
modification are thus obvious, and the requirements for 
fairly meeting both sides and protecting the public are 
well put in the clause asked for by the tramway company. 
It is the same as that known as the Wellingborough 
clause, which is in force. It is as follows:—‘ The 
company shall so construct their electric circuits, 
and other works of all descriptions, and shall so 
work their tramway in all respects as to prevent 
any injurious interference, by induction or otherwise, 
with the electric circuits from time to time used or 
intended to be used by the telephone company for the 
purpose of telephonic communication, or with the currents 
in such circuits.” ‘ Provided that this sub-section shall 
only apply if reasonable and proper precautions have 
been taken in the erection or laying down of such last- 
mentioned circuits, to insulate and protect them from 
external electrical influences, and if they have not been 
erected or laid down in unreasonably close proximity to 
the lines or works of the company. The reasonable cost 
of alterations in existing works of the telephone company 
so as to make them comply with this proviso shall, if 
required by the telephone company, be borne by the 
company, and in case of dispute the amount of such costs 
shall be settled by arbitration as hereinafter provided.” 
In this clause the reasonable and proper precautions are 
defined, and, moreover, if the existing lines of the 
telephone are affected by the tramway the latter ma 
remedy this by giving the former a metallic return, whic 
is admitted to be the cheapest. 

The following is the clause imposed by the committee, 
known as the Weston clause :—‘‘ The company shall so 
construct their electric circuits and other works of ull 
descriptions, and shall so work their tramway in all 
respects as to prevent, so far as reasonably may be, an 
injurious interference, by induction or otherwise, wit. 
the electric circuits from time to time used by the tele- 
phone company for the purpose of telephonic communi- 
cation, or of the currents in such circuits. Provided 
that, as regards electric circuits erected or laid down by 
the Telephone Company, after the passing of this Act, 
this sub-section shall only apply, if in the erection and 
laying down of such circuits reasonable and proper pre- 
cautions against injurious interference with other elec- 
trical circuits have been taken, and if they have not 
been erected or laid down in unreasonably close proximity 
to the now existing or authorised lines or works of the 
company.” Manifestly this clause is not sense unless it 
read “by” other electrical circuits instead of “ with ”— 
where we have printed the word in italics—which doubt- 
less was the intention of the committee, as it is clear 
that the very feeble current used by the telephone com- 
pany cannot possibly affect the much larger current of 
the tramway company. The notion of a telephonic 
circuit interfering with anything is ridiculous. 

We have now placed this matter fully before our 
readers, and have very little doubt as to the nature 
of their conclusions upon it. It is questioned whether 
the telephone companies should have the considera- 
tion of a committee on private Bills, and whether they 
have any locus. Assuming statutory powers to be neces- 

in this respect, it is asked what statutory powers 
the telephone companies possess beyond a licence from the 
Postmaster-General, which is open to anybody to obtain. 
The position of the telephone company or companies 
seems in brief to be this :—They wish to allocate to them- 
selves a large strip of England, to put down a most deli- 
cate telephonic system in the cheapest and, according to 
Mr. Preece, the worst method, and by the aid of a large 
purse demand the entire use of the earth as a sole right. 
The tramway companies will, no doubt, see the absolute 
necessity of combining next session, so that the matter 
may be properly dealt with. Under the advice of their 
engineers they will probably resist such clauses as are 
demanded by the telephone company, especially as the 
time may be near when many tramway directors who have 
already accepted these clauses may have a great deal of 
difficulty in explaining their inability to use electricity 
as a consequence of their ready assent to demands the 
meaning of which in the near future they did not see. 


COMPOUND AND SIMPLE LOCOMOTIVES IN THE UNITED STATES. 


Mr. Georce H. Barrvs, M.E., of the Baltimore and 
Ohio Railway, has carried out and reported on certain 
interesting experiments made to test the relative efficiency 
of a compound engine built under Mr. 8. M. Vauclain’s 
patents, and a standard Baldwin locomotive. In another 
place we give a condensed description of the experiments 
and the conclusions drawn by Mr. Barrus. It will be 
seen that these conclusions are altogether in favour of 
the compound engine, and they very fully corroborate 
the soundness of the opinion we have always expressed, 
that it is with goods engines that the full value of com- 
pounding will be obtained. The experiments possess 
interest besides, apart from the precise purpose with 
which they were carried out, in that they throw some 
light on American railway practice, and do something to 
explain facts which have always puzzled English engi- 
neers. Werefer now more we ll sre to the statements 
recently made by United States’ contemporaries, who 
tacitly or openly admit that the American locomotive is 
not so economical as the English engine, and account 
for that circumstance by saying that the United States’ 
engine is harder worked than the English engine. ‘There 
are figures bearing on this contention in Mr. Barrus’ 
admirably drawn report. But we may supplement and 
extend these figures and draw certain tad which 
Mr. Barrus has not drawn because they are really in a 
sense foreign to his purpose. He had simply to compare 
the performance of two locomotives with each other ; but 
in order to do this he collected data which enable us to 
extend the comparison, and we have no hesitation in 
doing this, because we shall not travel beyond the record, 
nor go outside the four corners of his report. 

The point to which we desire to direct attention, in the 
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first place, is the actual performance of the stand : 
No. 840, without re; to its comparative orion 
This engine has 19in. cylinders, 24in. stroke, and ri 
coupled driving wheels 5ft. 6in. diameter. The leading 
end is carried on the usual American four-wheeled truck 
The total weight of the engine is 47 tons, of which nearly 
82 tons are carried on the driving wheels, This is a eae 
heavy engine. The total heating surface is 1504 squan 
feet, and the grate area is 25 square feet. As the ratio 
of the heating surface to the grate surface is about 50 
to 1, the boiler ought to be very economical. The coq] 
used was of excellent quality, but the highest evaporation 
obtained was 7°38 lb. of water per pound of coal, while 
the lowest fell to 5°371b. The boiler supplied dry steam 
and appears to have been well proportioned. The gross 
weight of the limited express with which we are now 
dealing was 210 tons on —_ of the run, and 186 tons on 
another part. To simplify matters, however, we shall 
credit the engine throughout with 210 tons. This is 
moderate load for an engine with 19in. cylinders. The 
consumption of fuel, however, reached 66°8 Ib. per mile 
This is at least double what a first-class Englis engine 
would burn in doing the same work on a first-class road 
and at least 50 per cent. more than any English engine 
would be likely to burn. Beyond question, part of this 
excessive consumption was due to the low efficiency of 
the boiler, but that in its turn was due to the enormons 
quantity of fuel burned on the trip. The running time 
was six hours, and in that time there was burned 
16,389 Ib. of coal. As the grate area was 25 square feet 
a very simple calculation shows that the rate of com. 
bustion per square foot per hour was over 1091b. We 
have nothing in England to equal this. About 75 lb. per 
square foot of grate per hour may be regarded as a maxi. 
mum consumption with our fastest and heaviest expresses, 
Concerning the work done in return for this enormous con. 
sumption of fuel, Mr. Barrus tells us that the average 
power exerted was 655 indicated horse-power ; the maxi- 
mum was 866 indicated horse-power. The average 
running speed was fifty-seven miles an hour, or 5016ft. per 
minute. Avoiding minute fractions, 6°6 lb. resistance 
overcome at 5016ft. per minute, represents 1-horse power, 
and 655 x 6°6 = 4323 lb., and this divided by 210 tons, 
the gross weight of the train, gives 20°58 lb. as the total 
resistance per ton. But it is known that not more than 75 
per cent. of the whole power exerted by a locomotive is 
available for traction. American experiments have shown 
indeed that it is very much less, so we are driven to the 
conclusion that the total resistance at fifty-seven miles an 
hour could not have exceeded 14 Ib. or 15 lb. per ton—a 
conclusion which entirely bears out the views we have 
repeatedly expressed to the effect that the resistance of 
railway trains, instead of augmenting with the speed in a 
very rapid ratio, seems to augment very slowly indeed. 
Mr. Barrus concludes that the want of economy in the 
boiler is due to the way in which the fire is torn to pieces 
by the violence of the exhaust. The obvious conclu. 
sion seems to be that the grate surface in these engines is 
altogther too small. Boilers in torpedo boats with 
somewhat less heating surface, but very much larger 
grates, nominally burning about 1201b. per square foot 
of grate per hour, will develope more than twice the 

wer developed by the standard locomotive No. 840. 
When we come to examine the engine in detail, too, it 
will be seen that it is in many respects badly designed 
for express traffic. The driving wheels are altogether 
too small, and there must be very great waste of power 
and loss of efficiency consequent on the extreme rapidity 
of reciprocation demanded by the —_ An engine with 
7ft. drivers would probably do much better. 

We may proceed to consider the results directly obtained 
by Mr. Barrus, and thus bearing on the whole compound 
question. The facts and figures show how complex that 
question becomes when we have to deal with locomotives. 
The compound engine used 25°37 lb. of water per horse- 
power per hour, a quantity absolutely high, and probably in 
a measure due to the use of outside cylinders, while the stan- 
dard engine used 26°86 lb. The difference in favour of the 
compound engines is only 5°5 per cent. But the compound 
engine evaporated more water per pound of coal than the 
standard engine, and so the actual saving in fuel comes 
out at nearly 15 per cent. When we come to consider 
the reason of this superior economy, we encounter a 
curious contradiction which a ae explanation. The 
pressure at the release is much less with the compound 
than with the standard engine. “The effect of the 
different releasing pressure upon the average force of the 
draught is shown,” says Mr. Barrus, “‘ by a comparison 
of the indications of the draught gauge on the same trip; 
that of the compound engine on May 8rd being 
4Tin., and that of the standard engine on May 8th Sin. 
The precise effect of the increased draught in the cuse of 
the standard engine is to break up the bed of coal on the 
grate to a greater extent, and to cause a larger amount of 
loss in the small unburnt pieces of coal, which the forced 
blast carries through the tubes and discharges into the 
air.” The puzzle to be solved here is, how is it that the 
compound engine can make steam enough and to 
spare with the soft exhaust? The total quantity of steam 
needed per horse was with the compound engine only 
5 per cent. less than with the standard engine, and yet this 
5 per cent. less steam seems to mean 15 per cent. less coal. 
We cannot resist the conclusion that there is something 
radically wrong about the blast pipe arrangements of both 
the engines, but that the defect is intensified in the stan- 
dard engine. The truth is that the arrangement of the 
exhaust exerts a much more powerful influence on the 
economical efficiency of the locomotive boiler than seems 
to be realised. The astonishing results obtained with the 
Adams’ vortex blast pipe can be explained on no other 
basis. The fact before us about the American engine 18 
that we are told that the standard engine cannot keep 
steam unless the blast is so severe that it cuts the fire to 
pieces, and this, be it remembered, with a tremendous 
boiler. But the compound gets along easily with a much 
softer exhaust; gets along, indeed, so well, that the fire 
door was open much of the time, whereas it could 
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e kept open at all with the standard engine. 
vet po gan for consideration and criticism 
suggest themselves, to which we shall probably return. 
We have for the present, however, said enough to show 
how full of interest and instruction is Mr. Barrus’ report. 





THE METROPOLITAN RAILWAY FIRE, 


Tux fire on the Metropolitan Railway last Monday may 
certainly take rank as one of the most extraordinary 
occurrences that ever engaged the attention of Captain Shaw 
and his brigade. It is not the magnitude of the fire so much 
as its character, and the circumstances that led to it, which 
daim consideration. The scene of the disaster was a road 
bridge crossing the railway, about 300 yards to the north of 
the Farringdon-street Station, and leading from Clerkenwell- 
road to Clerkenwell-green. Underneath the bridge were two 
double lines of railway, one pair serving for the Great 
orthern, the Midland, and the London, Chatham, and 
Hover traffic, while the other carried the Metropolitan trains. 
he two systems of traffic were separated by a brick pier, 
supporting the centre of the bridge. In contact with 
this pier was a timber shed, as long as the bridge was 
wide, and containing about twenty barrels of naphtha, the 
property of the Metropolitan Railway Company. Over 
head was the bridge, massively constructed of brickwork 
and iron girders, the latter of considerable size. It was a 
strong bridge, and in anaes the girders were two immense gas 
mains, the largest being the rectangular equivalent of the 
48in. main, running from Beckton to Fulham—a distance of 
fifteen miles. The other was equal to a circle with a 
diameter of 86in. These were both trunk mains, having no 
service pipes, and carrying gas at high-pressure. It will be 
seen that everything was admirably arranged for a species of 
yolcanic outburst at some time or other; and so it came to 
pass. There was all the greater risk of an explosion from the 
circumstance that the naphtha store was in a confined 
situation, where ventilation would be difficult. The weather 
was warm, the shed was shut up for forty hours, and in the 
meantime became filled with inflammable vapour from the 
volatile naphtha or ‘‘spirit.” The custodian of the stores 
opened the shed on Monday morning, and, perfectly unsuspi- 
cious of danger, struck amatch. In an instant the vapour took 
fire, the naphtha blazed up and exploded, and the tremendous 
flame, accompanied by enormous volumes of rage apron 
roused the whole neighbourhood. The Fire Brigade were 
quickly on the spot, but water was of little use against so 
inflammable a liquid. The iron girders of the bridge became 
distorted by the terrific heat, the two om pipes were frac- 
tured, and torrents of burning gas added to the fury of the 
conflagration. The roadway sank, and the traffic of an 
important thoroughfare was stopped, while the railway trains 
were also interfered with. Fortunately, the central depdt of 
the Gas Company was near at hand, and from this spot the 
chief distributing engineer, Mr. Foulger, was able to send 
messages along the private wires of the company in all 
directions, so as to summon help, and control the working of 
the valves connected with the various mains. A strong body 
of men, employed by Messrs. Aird and Sons, contractors to 
the company, was promptly set to work by Mr. Foulger to cut 
off the flow of gas. The task was a heavy one, and fraught with 
some danger, but it was bravely and successfully accom- 
plished. The roadway at each end of the bridge was laid 
open, so as to expose the mains where their form was circular. 
A hole was then bored in each of the four portions, and 
through each of these apertures an india-rubber bladder was 
introduced in a state of collapse. The bladders being inflated 
by the action of powerful bellows, the passage through the 
mains was completely blocked. Gas no longer escaped from 
the eastern section, neither could air enter the mains on the 
western side of the bridge. So well did Mr. Foulger govern 
the valve arrangements in different localities, that the pres- 
sure was kept = in the mains running from the bridge west- 
ward, and all danger of an explosive mixture with atmo- 
spheric air was prevented. The gas being thus effectually 
dealt with, it only remained for the naphtha to burn itself 
out, leaving a shattered bridge and an intercepted roadway. 
So energetic has been the action of the Gas Company that 
by the time these remarks are published the 48in. main will 
probably be once more in working order, though, of course, 
ina temporary form. The 36in. supply will be provided for 
in some other way, until the bridge is in the course of com- 
plete repair. It is well that this disaster happened at a 
period of the year, and in a state of the weather, 
when the cohsumption of gas is considerably below the 
maximum. But for this circumstance, it would probably have 
been found impossible to have kept up the requisite pressure 
in the supply, and the public would have been seriously 
inconvenienced. We may presume not only that the Gas Com- 
pany was unconscious of the existence of this naphtha store, 
but that the London County Council were equally in the dark. 
The shed ought to have been licensed, if allowed to exist at all, 
and proper eng ag should have been enforced as to the quan- 
tity of naphtha to be stored, and the amount of ventilation to 
be effected. The Metropolitan Board some time back, and 
the County Council subsequently, would be the licensing 
authority, and it is tolerably certain that neither one nor the 
other would have allowed a naphtha store to be established 
underneath a couple of gigantic gas mains. Assuredly the 
Gas Company would have protested against such an arrange- 
ment, and so would the public, had they known of it. 


LOCOMOTIVES FOR INDIA, 


A veRY instructive series of tables is given in the 
Administration Report on the Railways in India as to the 
locomotives and other rolling stock. It appears that on the 
standard gauge lines there were at the end of last year 
2453 locomotives, or about sixty-six more than at the end of 
the previous year. Although on the lines worked by the 
guaranteed companies there are the largest number of these 
—some 848—yet on one of the State lines worked by the 
State—the North-Western section—there are the most on 
one line—592. In addition to the 2453 standard gauge line 
engines, there are on the Indian railways some 1209 metre 
and smaller gauge line locomotives—an increase of about 
fifty-six on the numbers for the previous year. Of these 
smaller gauge engines, the largest number are on the State 
lines worked by the companies, and next on the State lines 
worked by the State. The value of the locomotives is thus 
given:—Standard gauge line engines, 49,203,157 rupees; and 
metre and smaller line locomotives, 20,391,792 rupecs. The 
Value of the locomotives added in the year from Great 
Britain is not given separately from that of the rolling 
stock, but the expenditure in this country through the agency 
of the India-office on locomotives and rolling stock was not 
less than £224,772, and it is added that orders have been 





given in this country for the fitting of the automatic 
vacuum brake to a sufficient amount of rolling stock 
of the North-Western Railway, so that the value of the 
orders of the Indian railways to the builders of loco- 
motives is evident from these figures. But as there are, 
according to the official statement we have quoted from, 
some 3660 locomotives on these railways which have already 
a mileage of over 16,000 miles, the possibility of the extension 
of the use of the locomotive and the value of the orders which 
should in the future be received by our builders from India 
is very fully apparent. Of course, it cannot be expected that 
there will be the proportion of engines to miles in that great 
te aay in the East that there is in the smaller and more 
fully-filled land here. Our railways are of earlier date than 
those of India; the traffic here has had time to grow and 
has grown; and the population and trade here are widely 
different. These circumstances must be reflected on the 
demand for locomotives on the lines that are compared ; but 
when all due allowance has been made in the matter, there is 
still reason to hope that our locomotive builders should have a 
good field in India in which they may hope in the future to 
find employment for their works and workmen. 


CHEMICALS AND PAPER. 


THE proposal to extend to this country the somewhat de- 
moralising ‘‘ Trust system,” which is now working havoc in 
the United States, does not meet with much favour in Eng- 
land, which does not lend itself readily to the operations 
of “corner” men. Recently, however, a good deal has been 
said concerning a Union of Chemical Manufacturers, with a 
capital of about £9,000,000. The construction of the syndi- 
cate, however, seems to hang fire. To a considerable extent 
the syndicate would be dependent on the paper makers for 
the sale of its products, but the paper makers are a powerful 
body, and would no doubt be backed up by all who desire to 
see paper cheap. The paper makers decline, it appears, to 
permit themselves to be controlled by a chemical syndicate, 
and have already begun to take action. We understand that, 
in face of the proposed scheme, the paper makers of Scotland 
have already taken preliminary steps with a view to start 
chemical works on a kind of co-operative basis, so as not to 
be at the mercy of the “corner” should it ever be formed, 
and that the English makers in Lancashire, and we believe 
in other parts of the country, have also in contemplation a 
similar movement ; but we fancy they will not find it neces- 
sary to go much further than they have already done in this 
direction if the financial world and the public can be made 
to understand the real state of affairs. Shareholders would 
do well to think twice before they invest their money in the 
shares of the proposed syndicate. 








LITERATURE. 


Les Industries du Creusét. Paris: E. Plon. Nourrit et Cie., 
Rue Garasciere. 1890. 

Two volumes with this title have come to us—one by 
M. Emile Weyl, a retired naval officer, on ‘“ Armour and 
Naval Ordnance’—reprinted from the Génie Civil—the 
other by Lieut.-Colonel Hennebert, on ‘The Manufacture 
of War Material.” Both are well got up and well illus- 
trated. M. Emile Weyl begins earlier in history than 
any work on the subject we have yet seen, informing us 
that the Normans in the twelfth century, and afterwards 
the Knights of St. John, used armour on their ships. 
Andrea Doria did the same in the sixteenth century ; 
also in the Siege of Gibraltar floating batteries, protected 
with bars of iron, were used. In 1822, Paixhans pre- 
dicted that, to meet the gun shell which he had invented, 
ships would be driven to employ armour, which was 
brought about within forty years, armoured floating 
batteries being employed in the Crimean War with 
success, a previous proposal made by Dupuy de Léme, in 
1845, to construct an armoured frigate having been 
rejected. The typical French armour-clads are mentioned 
briefly, cuts of their hulls and armour being giving, com- 
mencing at the Gloire and ending in the Hoche and 
Indomptable. The writer says that while French science 
has produced the first armour and armour-clad fleet, as 
well as the first steel plates, the hesitation and mistakes 
of their authorities have prevented France from taking 
the position which is due to her efforts. 

After noting one or two leading features in the history 
of the development of modern ships’ armour, the writer 
comes to the Spezia trials of 1886, on which he naturally 
dwells at length, giving figures of Schneider, Brown, and 
Cammell’s plates in full front and fore-shortened in 
various stages of destruction. On this it is natural that 
an advocate of Schneider’s armour should dwell fondly. 
We have, in past years, dealt with these trials at length, 
though doubtless with less fondness, seeing that we felt 
that our English plates were beaten on this occasion. 
One feature, however, deserves notice; in fact we are 
glad to have an opportunity of laying more stress on it 
than we have hitherto done—namely, the difticulties 
besetting any experiment when the plate is thoroughly 
overmatched. This is easily made plain by asking the 
simple question, How should a plate behave when 
thoroughly overmatched? Should it let the projectile 
through with as little injury to itself as possible? or 
should it expend its own structural strength to the fullest 
extent towards stopping the projectile at the expense of 
its own destruction? The behaviour of Schneider’s plate 
partook more of the first action, that of Cammell’s and 
Brown's of the second. Consequently, the latter plates 
were much more broken up; but so were the projectiles 
which struck them. That we are not taking a line 
specially adopted in order to defend our English plates 
on this occasion, we can prove by the fact that among the 
samples of photographs of plates, selected as illustrating 
good behaviour, at the Artillery College at Woolwich 
is one showing a plate which is bent and broken and, in 
fact, strained and shattered in every conceivable way, 
which is selected as a specimen of how a plate should 
exert its resisting power when overmatched. Having said 
this, which we think is the assertion of an important 
— we should add ungrudgingly that we consider 

schneider’s plate was most excellent, not so much 
on account of its behaviour when the 100-ton shot passed 
through making a clean hole, as on account of its subse- 





quent resistance. Going on, M. Weyl touches on the 
spontaneous fracture of solid steel plates, on which we 
should not wish to dwell if the evil is obviated, though 
there was enough to suggest caprice in the behaviour of 
solid steel about that time, if as we have been positively 
informed, at a competitive trial in Denmark in cold 
weather, at the request of the steel makers, the plates were 
slightly heated by burning a fire in front of them. 
M. Weyl, in comparing compound and solid steel plates, 
uses M. Schneider’s argument that the hard face of the 
compound is only successful against inferior or medium 
projectiles of limited size. There is force in this plea 
when applied to a certain make of compound plate, 
but not against the principle of giving a very hard face to 
a plate with a comparatively soft back. If by any means 
solid steel plates can receive faces as hard or still harder 
than we have hitherto used for our compound shields, 
we should expect great things from them, but in that case 
the compound and solid armour would have met each 
other almost in the way that Krupp’s steel and Arm- 
strong’s coiled iron guns have met in the construction 
now adopted in modern ordnance. We think something 
of this kind is foreshadowed in the thin chrome steel 
plate spoken of in France and in the Redemann Tilford 
plate in America. On the Gota trial we cannot lay great 
stress, seeing that only chilled iron projectiles were used 
in the attack. These have long been regarded as very 
inefficient in England. 

Naval guns are next dealt with. This isa less important 
subject where Creusét is in question, and there is nothing 
very special to notice. We are reminded that England 
has followed France in reverting to smaller guns after 
equipping three ships with 110-ton guns. This, we 
think, chiefly deserves notice as proving that the French 
people have shown surprising confidence in their authori- 
ties in not clamouring for as large or larger guns than the 
Italians had afloat. It is, we think, not a bad thing to 
have a few 110 tons, though we concur with M. Wey] in 
not wishing for many of them. 

Passing on to the section on naval machinery and 
engines, space will not allow us to follow the history of 
marine engines traced out. The chief point to notice is 
the prominent part played by Dupuy de Léme in the 
development of steam power in the French Navy, a fact 
which is likely to be lost sight of in his more striking 
achievement of having been the first of any nation 
to introduce armour into modern warships. In the 
actual development of the present form of engines used 
we read that we in England have much to answer for. 
We have strained everything for the sake of the least 
increase in speed, and France has suffered by following 
us into such troubled water. We have not allowed 
enough weight of metal or space for our engines to work 
effectually and safely, and this charge against us we 
think can hardly be denied to be just. The leading place 
taken by M. Schneider in making engines is seen in the 
fact that the Formidable, Magenta, Terrible, Indompt- 
able, Turenne, Bayard, and many other important French 
armour-clads, have been engined from Creusét. 

Colonel Hennebert enters into the processes of manu- 
facture at Creusét in some detail. The gun-steel is 
turned out in seven Siemens-Martin furnaces. Great 
care is taken in dealing with masses of steel to avoid 
sudden heats and sudden alterations in form. The sub- 
stitution of cast steel forged and tempered for puddled 
steel in gun hoops is noticed as important. The direc- 
tions as to forging masses of steel, as to forming trunnion 
hoops, &c., resemble closely what would be said in our 
own factories. We regret not to be able to follow the 
author through his descriptions of the gun carriages and 
turrets or cupolas, which are beautifully illustrated. 
The work is one which ought to be possessed by those in 
this country who are interested in the manufacture of 
armour and ordnance. 


Handbook for Military Artificers. Sixth edition. Printed 
for her Majesty’s Stationery Office. Harrison and Sons, 
St. Martin’s-lane. Price 3s. 

WE have recently received a copy of the above-mentioned 

work, which, however, appears to have been out some 

months. It is so useful a book in its own way that it 
deserves notice, especially as it is not an easy matter to 
get skilful workmen to write down the information which 
they possess. The department which has brought this 
work out consists of a school of military artificers per- 
forming in the Arsenal the operations which they may be 
called upon to undertake in the field. Mr. Armstrong, 
who, under the authorities of the Artillery College, has 
the practical direction of the work, is well placed to bring 
out the book in question, and has done it admirably. It 
is illustrated with cuts of the timber jointings, smiths’ 
forgings, and carriage fittings. First come instruction 
for carpenters and wheelers, smiths, painters, and coliar- 
makers in detail, then notes on the repair of carriages, 
lifting jacks, tools, &c. &c. 


BOOKS RECEIVED. 

U.S. Department of Agriculture. Report on the Substituton of 
Metal for Wood in Railway Ties. By E. E. Russell Trotman, C.E. 
With a Discussion on Practical Economies in the Use of Wood for 
Railway Purposes. By B. E. Fernow, Chief of Forestry Division. 
Washington Government Printing-office. 

New South Wales.—Parliamentary Standing Committee on Public 
Works. General Reports, together with Minutes of Proceedings. 
1890.—Report, together with Minutes of Evidence, Appendices, and 
Plan Relating to the Proposed Bridge over Tarbon Creek, Parramatta 
River.—Report, together with Minutes of Evidence, Appendices, and 
Plans Relating to the Proposed Railway from Kiama to Nowra.— 
Report, together with Minutes of Evidence and Plan Relating to the 
Proposed Extension of Sydney Water Supply to Southern Suburbs, 
Hurstville and Rockdale.—Report, together with Minutes of Evidence, 
Appendices, and Plan Relating to the Proposed Bridge over the 

unter River at Jerry's Plans.—Report, together with Minutes of 
Evidence, A agp and Plans Relating to the Proposed Bridge to 
Connect Bullock Island with the Mainland at Newcastle.—Report, 
together with Minutes of Evidence, A ices, and Plans Relating 
to the Pro Offices for Board of Water Supply and Sewerage.— 
Presented to Parliament in accordance with the provisions of the 
Public Works Act, 51 Vic., No. 37, section 8. Sydney: Charles 
Potter, Government printer. 1890. 
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CIRCULAR TURNING TOOLS. 

THE engravings above illustrate a new and simple form of 
turning tool, which only needs grinding to secure a new edge 
so long as the cutting piece lasts. The latter is a disc 
permanently fastened to a strong round stem by a square 
upon the latter, as shown in Figs. 1, 2,and3. This stem is 
held by strong friction grip in the holder, shown in Fig. 3. 
Now that emery grinders are universally used, the sharpening 
of the disc is an easy matter, and the disc may be given any 
periphery section for different kinds of work. The disc is a 
very rigid tool, and the means of holding it afford great 
facility of adjustment. The tool is being introduced by the 
Machinery and Hardware Company, London, and is one 
which commends itself for trial. 








THE BRITISH ASSOCIATION. 
PRESIDENT’S ADDRESS, SECTION G. 
(Concluded from page 220.) 

I Now come to the third part of my subject—the modes which 
are now adopted of mounting and working the ordnance I have 
described. I have alluded to the carriages, which, at the begin- 
ning of the century, were made of wood, and were worked solely 
by handspikes. Thirty-five years ago they were but little changed, 
although, in the case of pivot guns, screws for giving elevation 
and blocks and tackle for training had been introduced, but timber 
was still the material employed. A strong prejudice long existed 
in both services against iron for gun carriages, as it was believed 
that iron carriages would be more difficult to repair, and that the 
effect on the crew of splinters would be much more serious. But 
when the experiment of firing at both natures was made at Shoe- 
buryness, with dummies to represent the crews, it was found both 
that the wooden iage was far more easily disabled than the 
wrought iron, and that the splinters from the wooden carriages 
were far more destructive. In all other respects, the superiority of 
wrought iron as regards unchangeability, durability, and strength 
was so apparent, that iron, and later steel, rapidly displaced wood. 
No gun carriages, not even field, are now made of that material. 
It is impossible, within moderate limits, to give even a sketch of 
the various forms of mountirgs that have, as the science of artil- 
lery has progressed, been designed to meet the constantly-changing 
conditions of warfare. I shall confine myself to the description of 
certain types of carriages, dividing these generally into three 
classes, viz., those for guns of the largest class, which require 
power to work them; those for guns of medium size, in which, by 
special arrangements, power is dispensed with; and those for guns 
of a smaller class, which are particularly arranged for extremely 
rapid fire. 

ith respect to the first class. On the adoption of heavily- 
armed revolving turrets of the Cowper-Coles type, in which the 
guns are trained for direction by revolving the turret, the first idea 
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| to the guns; and it must be remembered that the weight to be 
| lifted for a single round, including powder and projectile, with the 
y cases, considerably exceeds a ton. The cage in each 

hoist is worked by hydraulic cylinders with double wire ropes, and 
| in case of breakage, automatic safety gear is fitted to arrest and 
| lock the cage. While on the ammunition deck the cages are 
| charged simultaneously from either side, and when hoisted to the 
| battery deck are automatically slowed, and then stopped at the 

proper position for loading the guns, much depends upon the ser- 
| vice of ammunition by these hoists being protected from interrup 
| tion, and in the event of derangement of the cage, independent 
| tackle, worked by an hydraulic capstan, is provided to take its 

place, and a few rounds can also be stowed within the battery. In 
| intimate connection with the ammunition hoists are the hydraulic 

rammers on the ammunitién deck for charging the cages, and in 





| the battery for loading the guns. To reduce their length within 


| reasonable limits they are made telescopic, and they are fitted with 
| indicators to show when the charges are home. In the shell-rooms 
hydraulic cranes and traversing bogies are fitted to convey the 
shell to the base of the ammunition hoist, so that a projectile is 
transported from the place where it is stowed to the shot-chamber 
| of the gun without manual labour of any sort, except that of mov- 
ing the various levers to set the hydraulic machinery in motion. 
In the magazines hydraulic bollards are provided for hoisting and 
transporting the powder cases by means of overhead runners. 
Hand gear is provided as an alternative in both magazine and shell- 
| rooms. Each turntable carrying the guns and their fittings is 
| rotated by a pair of entirely independent three-cylindered engines, 
each engine being of sufficient power to rotate the turntable at the 
| speed of one revolution per minute. The gear for controlling them 


| is worked from two or three look-out stations, at either or any of 


which naturally presented itself was to utilise steam power for this | 


heavy work. It was, however, soon recognised that, on account of 


its elasticity, steam did not give the necessary steadiness and con- | 


trol of movement essential for accuracy of aim, and water under 
pressure was employed as the means of transmitting the power 
from the steam engine to the machinery for rotating the turret 


and working the guns. On land, when an accumulator can be | 


employed, a small steam engine kept constantly at work is used ; 
but at sea, where accumulators, whether made to act by the pres- 
sure of steam, air, or springs, are inadmissible, a very much larger 
engine is employed sufficiently powerful to supply water to per- 
form all the operations ever carried on together. When little or 
no work is required, the engine automatically reduces its speed 
till it merely creeps, so that little or no power is consumed. The 
mode of mounting the guns differs somewhat according as they are 
intended to be placed in a barbette or in a turret. Our guns have 
gradually been increasing in length, and are now so long—our 


largest has a length of nearly 45ft.—that it is impossible to provide | 


an armoured turret of sufficient size to protect the forward part of | 


the gun, and under these circumstances it is a grave question 
whether it is worth while to devote so much armour to the protec- 
tion of what is after all the strongest part of the gun. Of the 
eight new battleships now building, seven are to have their guns 
mounted en Larbette, and one is to be provided with armoured tur- 


rets. In either case the guns and their machinery are carried on | 


revolving turntables of practically the same form. These turn- 
tables are placed in an armoured redoubt, and the guns, when 
horizontal, are entirely above the armour, but in the case of the 
ship provided with turrets the breech ends of the guns are covered 
in, with the turrets placed as an addition on the turntables. The 
extra weight required thus to protect the breech ends of the guns 
is for this ship about 550 tens. As the hydraulic machinery for 
these new ships differs but slightly from that fitted on ships of the 
Rodney and Nile classes, the same description will cover all these 
vessels. The armoured barbette battery at each end of the ship is 
made of a pear shape, as seen in plan, in order to provide fora pair 
of ammunition hoists and hydraulic rammers at its narrower end. 


| note. Objections have t 





which the officer has to his hand the means of elevating, training, 
sighting, and firing either one or both guns. The turning engines 
are fitted with a powerful spring brake, which will hold in a sea- 
way, but which is taken off automatically when the water is 
admitted to start the engines. Easy control is obtained by the use 
of servo-motor valves, so that the hand wheel is small and requires 
but little power to move it. It only remains to describe as shortly 
as possible the system of mounting the guns on the turntable. 
The guns are trunnionless, to allow them to be as close together 
as possible, with the view of reducing to the smallest possible size 
the diameter of the turntables. The carriages are cradles of stcel 
grooved to correspond with rings turned on the guns, and with 
straps by which the guns are secured to the cradles, The car- 
riages are mounted without rollers or wheels on slides formed of 
steel beams of great strength, pivotted at their front ends and 
supported on hydraulic presses by which they are bodily raised or 
lowered to give the guns elevation or depression. In the case of 
the turret this system gives the smallest possible port. The load- 
ing of the gun is effected while the gun is at extreme elevation, a 
position which is easily determined by dropping the slide on to 
fixed stops, and which gives the best protection for the breech 
mechanism, for the hoist and rammers. The operations of unlock- 
ing the breech block, withdrawing it, traversing it, inserting a 
loading tray, and, after completing the loading, performing the 
same operations in reverse order, are all done by hydraulic power, 
and the fittings are so devised that unless the gun is properly 
locked and run out it cannot be fired. 

In certain foreign vessels provided with the hydraulic breech 
mechanism a valve has been arranged which makes in their proper 
order, and in that order only, the eight or ten movements neces- 
sary to open and close the breech of the gun, but this system has 
not been adopted in our own Navy. The sights are carried on the 
top of the turntable, or, in the case of a turret, on the turret roof, 
and are worked automatically by an arc attached to the gun slide, 
gearing into cog wheels, with shafting reaching to each sighting 
position. The system of recoil press adopted on all these ships is 
that which lends itself most readily to employment also as a 
running-in-and-out press. It consists of a simple cylinder carried 
in the middle of the slide, having working in it a ram with piston, 
attached at the front end to the carriage. Spring-loaded valves 
are placed in the recoil ram piston and at the end of the cylinder, 
and by these the water escapes when the gun recoils. The water 
which passes through the cylinder valves runs to the exhaust pipe, 
while that which passes through the piston valve remains in the 
front of the cylinder, and prevents the gun charging out again. 
When the recoil press is used to run the gun in and out, these 
valves are inoperative, as they are loaded much above the working 
pressure in the hydraulic mains, The high pressure of recoil does 
not enter the hydraulic mains, as the supply to the rear of the 
press, where alone the high pressure of recoil exists, is made back- 
wards and forwards, through a valve which shuts itself automatic- 
ally when not in use, 

Before leaving the working by power of heavy guns, there is one 
example of mounting a pair of guns en Larbette which, although it 
has many points in common with the system I have just described, 
has also some points of difference, which it may be worth while to 

j i been urged to the fixed loading 
station, on the ground that it is necessary to bring the guns to it 
and lock them there until sponged and loaded, thereby involving, 
not only a loss of time, but, under certain conditions, exposing 
them more to the enemy’s fire. In ships of the Re Umberto type, 
what is termed an all-round loading is obtained by bringing up the 





These ammunition hoists come right up into the armoured barbette | ammunition through a central hoist to the deck below the turn- 
and descend to the shell-room and magazine decks, forming the | table. From this central hoist it is transferred to two other hoists, 
channel by which the projectiles and charges are rapidly supplied | which are carried on the turntable behind the guns, The transfer 
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is made by hand for the powder and by sliding down a tray for th 
projectile, this work being performed by men on the deck baler 
the turntable. The hydraulic rammers are fixed to the turntable 
and are very much shortened by being made with more rams, In 
spite of this arrangement, however, the hoists are rather cram 
and the breech mechanism has to be made to pass from behind the 
gun, so as to permit the gun to recoil, and the gun is rather further 
forward than usual when run out. With these reservations, how. 
ever, the system has advantages—the reduction in the armour 
oe oy to protect the turntable and its machinery is considerable 
and the redoubt being round instead of pear-shaped, presents 4 
smaller and stronger surface to the enemy when broadside on, I 
very much doubt, however, whether with this — there can be 
any advantage in rapidity of fire. Training to the loading station jg 
in our Navy very quickly done, and the turntable is rotated while 
the guns are being run in or out. It is hardly necessary to say that 
hydraulic machinery for guns was worked out by my friend and 
late partner, Mr. George Rendel, and up to the end of 188] qj} 
details connected therewith were made under his management, | 
ought perhaps to give you some idea of the rate at which these heay 
guns worked by power can be fired. In the case of the Benbow, with, 
the 110-ton gun the time from ‘‘load” to “‘ready” was two and 
a-half minutes. In the firing trials of the Trafalgar four rounds were 
fired from one of her 68-ton guns in 9 minutes 5 seconds. In the 
Colossus, when under command of Captain Cyprian Bridge, the 
average from one round to another was 1 minute 45 seconds, and 
on one occasion, steaming at 8 knots per hour past a target at a 
distance of 1500 yards, she fired four rounds in six minutes, striki 
the target three times. Of the mountings which are worked solely 
by manual power, the whole range for naval service is covered by 
the carriages of the type designed by Mr. Vavasseur. No single 
description can be made to cover all the varieties of these mount- 
ings, which have been worked out to meet the diverse conditions 
which have arisen in the re-arming of old ships and the fitting out 
of new vessels on modern and novel designs. The very general 
adoption of breech-loading ordnance brought with it the necessity 
for a mounting which would give easier access to the breech of the 
gun than was obtained with the long low gun-slide employed with 
the muzzle-loading guns. The main features of the type, there- 
fore, are a high slide, very short, sv as not to project beyond the 
breech of the gun, a short low carriage carrying on either side the 
recoil presses, and a shield to afford protection both to the carriage 
and the guncrew. The increased importance of rapid-fire guns has 
led in later carriages to a strong armour plate being built into the 
mounting as part of its structure, and to this must be added the 
shield above mentioned, so that the total protective thickness of 
plate is very considerable. By means of a worm wheel sliding on 
a keyed shaft the movement of the gun for elevation or depression 
can be made up to the instant of firing—a decided and very im- 
portant advance on the older methods. The arrangement of the 
recoil cylinders is peculiar. They are fitted with a pair of pistons 
with rotating valves, so adjusted as to be open when the gun is in 
the firing position, and to be gradually closed during recoil by 
studs running along rifled grooves in the cylinders, By this 
ingenious contrivance the area of the ports of the valves is 
increased and then decreased in proportion to the variation of the 
velocity of recoil, so that the liquid passes from one side of the 
piston to the other at as nearly as possible a constant velocity and 
under a constant pressure. The a of the flow through the 
ports, and therefore the pressure of the liquid, varies with the 
energy of the recoil of the gun, so that the length of the recoil is 
with all charges practically the same. Even a blank charge pro- 
duces nearly full recoil, and on one occasion caused one of these 
mountings to be reported as unserviceable and unfit to fire a 
shotted round. Constant length of recoil has the advantage over 
constant pressure in the recoil presses that, in the event of an un- 
usually heavy recoil, a higher pressure in the recoil press would in 
the former case be the daly result, and would do no harm, as the 
en would still be much below the test pressure ; but in the 
atter case there would be an increased length of recoil, and, unless 
considerable margin were allowed, a possible destruction of the 
slide. Most frequently the Vavasseur mountings are made with 
central pivots, and there is then little tendency for the movements 
ef the vessel to affect the mounting, and as the weight is borne 
upon a ring of live rollers the greatest ease of training is obtained. 
In the larger sizes the centre pivot is increased in size, and made 
hollow so as to provide for the passage through the centres of a 
powder hoist, which, after rising high enough, curves to the rear 
under the gun and delivers its charge at the point where it can 
most conveniently be drawn out for insertion in the gun. In this 
case a foot-plate is also provided as a rear attachment to the slide, 
and from this the crew work the gun. This foot-plate is provided 
with boxes for eight or ten projectiles, which are therefore ready 
for use at any moment and in any position of training. These 
mountings are fitted in the belted cruisers of the Orlando class, 
one being carried at the fore and one at the after end of each ship. 
As a sufficient proof of the value of these mountings and of the 
ability which bas been displayed in their design, I may mention 
that practically all countries have adopted these carriages for 
modern guns, either without any alteration or with comparatively 
unimportant modification. ' ; 
In discussing our modern ordnance, I only alluded to quick-firing 
guns, because in their case the gun and mounting are so closely 
cted, the efficiency of the system depending as much upon 
the one as the other, that a separate description of either would be 
incomplete, and they are more easily described together. The 
great which attended the small Hotchkiss and Nordenfelt 
3] ler and 6-pound ns led me to consider whether the 
same principle could not be applied to large guns, and we designed 
and made at Elswick the 4*7in. and 5:5in quick-firing guns which 
were so successfully tried by the Excellent at Portsmouth. Subse- 
quently, with the co-operation of Mr. Vavasseur, various improve- 
ments were made, and for the sake of uniformity in calibre a 6in. 
was substituted for the 5:din. gun. One of the peculiarities of 
these guns is in the form of the Reaedh screw, which, while on the 
principle of the interrupted screw, is made conical, so as to 
simplify the action of opening and closing—the principle of the 
ordinary rifle cartridge has been extended to the ammunition for 
these guns. This not only allows extremely rapid loading, but 
secures safety from premature explosions in rapid firing. The 
cartridges are fired electrically, and, not having their own ignition, 
there is no danger of exploding them either when stowed in the 
gazine or if accidentally dropped in the handliag. To follow the 
rapid movements of a torpedo boat, it is essential that there should 
be the most perfect control over the gun and mounting, and the 
most effective mode of rapid fire is to keep the gun always on the 
object aimed at, allowing the gun itself to fire as the breech is 
closed. The captain stands at the side of the gun, shielded by 4 
guard-plate from the recoil, his shoulders braced against a shoulder 
piece which is unaffected by the recoil ; his eye aligns the sights ; 
with one hand he works the elevating or training wheel, and with 
the other grasps the firing-trigger, or, for rapid firing, the train- 
ing-wheel may be thrown out of gear and direction given Ho 
shoulder-piece alone. The mounting is a centre pivot, and, being 
on live rollers, turns with the least effort. The gun has no trun- 
nions, but slides in a carriage which envelopes it like a sleeve. 
The trunnions are on this carriage, so that the two are together 
pivotted like an ordinary gun in a fixed lower carriage. There is no 
preponderance when the gun is in the forward position, and the 
recoil lasts for so short a time that the disturbance of the centre of 
gravity is not felt on the elevating gear or shoulder-piece. The 
lower side of the carriage is formed into a recoil press, the piston- 
rod of which is attached to a horn on the rear of the gun. There 
is also a spring box, with rod attachments to the horn, by which 
the gun is instantly run out as soon as the recoil is expended. 
Efficient shields are provided to protect the crew. The revolving 
weight of the gun and mounting is five tons, yet, with the shoulder 
against the shoulder-piece, it can be swung through 90 deg. in two 

















seconds, and with the gear can be trained through the same are in 
five seconds, It is possible to fire from this gun at the rate of ten to 
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r minute, and on one occasion ten rounds were 
twelve vT por But perhaps the most striking experiment with 
fired in as made at Shoeburyness, when five rounds were fired in 


Py J oa ata 6ft. by 6ft. target at 1300 yards, all of which struck 
the object aimed at. i 
‘A trial has also been recently made between two cruisers, 


med with ordinary breech-loading, the other with 
Oe ang artillery, from which it appears "that when firing 
. a target, the latter, in a given time, was able to discharge 
p de six times the quantity of ammunition fired by the former. 


+ impress upon you the significance of these facts or the 
Le ee a nick firing armaments, especially if firing shell 
aeably charged with high explosives, against the unarmour 


rtions of cruisers or other vessels. @ accuracy and the shell 
wer of rifled guns have naturally had their effect upon the 
mountings for the land service, experiments having conclusively 
shown that batteries armed with guns placed in ordinary embra- 
sures would soon be rendered untenable. Among the expedients 
that have been adopted or to meet the altered conditions, 
the system of melons the gun disappear behind a parapet or 
into a pit, with which the name of Colonel Moncrieff has been 
so long and so honourably associated, is more and more coming 
into favour, as the most effective mode of protection for the gun 
and its mounting, as well as for the gun detachment. During the 
jast ten years much attention has been devoted to the designing of 
yarious mountings on this system for all weights of guns, from 
three tons up to sixty-eight tons. In the earliest carriages of this 
type the gun was raised by the descent of a balance weight, but 
p by most successful arrangement is that in which compressed air is 
employed for the purpose. The 9-2in. and 10in. hydro-pneumatic 
mountings are the largest sizes as yet adopted into the English 
service, and a description of them will serve for that of the type 
generally. The gun on this system is raised by compressed air 
stored in several chambers, and acting through the medium of a 
fluid upon a recoil ram. On the recoil of the gun the liquid is 
driven from the cylinder by the incoming ram into the lower parts 
of the air chambers, so that as much as is required of the energy 
of recoil is stored up by the compression of the air, and is used to 
raise the gun for the next round. The gun is raised up and 
lowered on two heavy beams pivotted to the lower carriage. Two 
long light elevating rods, pivotted at one end to the breech of the 
gun, at the other to the lower carriage, hold the gun in correct 
position as it rises or falls; the elevation is changed by moving the 
ition of the lower ends of the elevating rods. This can be 
one when the gun is down without disturbing it, and consequently 
with very little labour. The effect of the change is apparent after 
the gun rises, when any slight correction can be made if desired. 
Generally these mountings have been made with overhead shields, 
placed a little below the level of the top of the gun pit, and 
entirely closing it. There is an aperture through which the gun 
rises, but which can be closed when the gun is out of action. In 
the case of the 10in. gun the total weight of the revolving mass is 
eighty tons. Only two men are required at the hand wheels to 
revolve it—in fact, it is within the power of one man to do the 
whole work. The ordinary speed of training is 90 deg. in 
one and a-quarter minute, while the time required to raise the gun 
to the firing position is twenty seconds. The speed of rising 
might be considerably increased, but, taking the weight of the 
mass in motion into account, it does not appear to be desirable to 
accelerate it. At Maralunga, Spezia, in March of the present 
vear, the first 68-ton disappearing mounting, manufactured for the 
Italian Government, was tried, with most satisfactory results. 
Fifteen rounds were fired in all, some of them being made to give 
greatly increased energy of recoil, with the view of proving the 
gun and mounting. e gun was worked entirely by hand-power, 
and on land no difficulty is experienced in thus dealing with it, 
while the system possesses the advantage that it is always ready 
for use should it be required, but no great alteration is necessary 
to adapt the mounting for use with hydraulic power. In this case 
the water from the recoil press is driven through spring-loaded 
valves, instead of into air chambers. There is, Garters, no 
storing up of the recoil energy; and to raise the gun to the firing 
position, water pressure from an accumulator, kept charged by a 
steam pumping engine in the usual way, is employed. These guns 
and mountings are too large to be easily cove by an overhead 
shield, but they are provided with shields at the front and rear to 
protect the gun detachments. Another very successful mounting 
for land service has been made for guns when the site is such that 
it is permissible to place them en larbette. The gun is entirely 
above the parapet, but the detachment is protected while loading 
and working the gun bya broad sloping shield, carried on the 
gun carriage and recoiling with it. The shield is inclined, so that 
any splinters, &c., striking it may be deflected in an upward 
direction. The carriage runs back on a long slide inclined at 
5deg., and at the end of the recoil is caught by a spring catch, 
which retains it in the run-in position until the loading is finished. 
To load, the gun is put at extreme elevation, so that the breech 
may be as much under protection as possible, the charge being 
rammed home with a hand rammer, worked by rope tackle. The 
slide is mounted on front and rear rollers, and an actual centre 
pivot. The recoil is controlled by a single Vavasseur recoil 
cylinder placed in the centre of the slide, and giving a constant 
length of recoil for all charges, so that the spring catch to retain 
the gun at extreme recoil for loading is always reached. To run 
out after loading, the spring catch is released, and the incline of 
the slide is sufficient to cause the gun to run out, which it does 
smartly, but is checked and brought to rest quietly by means of a 
controlling ram placed at the end of the recoil press, But I must 
conclude, I trust I have said enough to satisfy you as to the 
indebtedness of the naval and military services to mechanicians 
and to mechanical science; but you will also understand that 
within the limits of an address it is impossible to give a complete 
as of so large a subject, and that there are important fields I 
have left wholly eatouched. 
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MELBOURNE DRAINAGE.—A drainage system for Melbourne is in 
contemplation, This work must be one of great magnitude, and 
will require the expenditure of several millions sterling. Its neces- 
sity is beyond all question, for Melbourne, owing to its insanitary 
en is by far the most unhealthy capital in the Australian 

olonies, 


_ Tut Deacon Meter.—The Andover Waterworks Company 
is among the most recent converts to the use of the Deacon waste 
detecting meter. For some time the demand for water in Andover 
had shown signs of outrunning the means of supply, and the com- 
pany In consequence commenced the sinking of a new well to meet 
their growing wants. Suspicions had been for some time entertained 
that much of the water supplied was lost by leakage, though the leak- 
age could not be traced, and communications had passed between 
the company and the manufacturers of the Deacon meter. At 
last it was decided to put down a meter, which the manufacturers 
lent for the purpose. The first reading showed a daily supply of 
53 galls. per head, and that there was a steady flow throughout 
the night of 5000 galls. per hour. The next night an analysis of 
this waste was made by shutting down at intervals the various 
valves, thus cutting up the supply into twelve sections. One of 
these sections, and that a very small one, was found to show a 
waste of 3300 galls. per hour, which, being thus far located, was 
readily found next day, in the shape of a blown joint in a 6in. main, 
the water from which was escaping through a broken drain into the 
river without the slightest sign appearing on the surface. Other 
discoveries followed, and in the course of a few days the 53 galls. 
per head per day was reduced to 18 galls, without any interference 
with the free use of water by consumers. The hours of pumping 
were reduced from sixteen or seventeen to five or six, and the 
outlay on the partially completed new well was found to ‘have been 
totally unnecessary, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl the opinions of our 
posllie sir rl 





THE THERMO-DYNAMICS OF THE AUTOMATIC VACUUM BRAKE, 


Sir,—After several weeks’ discussion, and presumably after 
reading Messrs, Deeley and Archbutt’s article on the thermo- 
dynamics of the automatic vacuum brake, Mr. Stretton has dis- 
covered that the authors of the article in question have not said 
that water would not freeze during frosty weather even if it got 
into the brake pipes. He also seems aware, for the first time, that 
they have not said anything which is contrary to the facts proved 
by the Board of Trade returns. At the same time, he has so 
worded his letter that it may, by the unwary, be understood to 
indicate that the authors have somewhat altered their opinions ; 
an insinuation for which their letters do not supply the smallest 
warrant. Your en having failed entirely to disprove 
any of Messrs. Archbutt and Deeley’s conclusions, attempts to 
make it appear that they have said what they have not said. The 
issue is really quite a simple one. There are thirty-one railway 
companies in Great Britain using the automatic vacuum brake. 
Out of these thirty-one companies only seven have been troubled 
to any extent by water or ice collecting in the brake pi How 
is this? 1tis evident both from thermo-dynamical and practical 
considerations that the water cannot have come from the atmo- 
sphere, for if it had, the difficulty would have been felt by all com- 
panies alike, not by a few only. When water has been found in 
either the engine or train pipes, there has never been any difficulty 
in accounting for its presence or tracing it to its source. Attempts 
to make it appear that the water comes from the atmosphere, 
when it clearly does not, may tend to put unscientific or amateur 
engineers on the wrong scent, but will not have the least effect 
upon the ultimate issue. 

There are two excellent brakes now in general use—the vacuum 
automatic and the Westinghouse pressure brake. The only way 
to give the “discussion a practical turn will be to compare the 
working of these two brakes, and ascertain which of them suffers 
most from stoppages of the main train pipe, from whatever cause 
arising. Fortunately, we are able to do this, for we can turn to 
the returns furnished by the railway companies and published by 
the Board of Trade. From them we learn that during the four 
—— ending December, 1889, sixty trains fitted with the Westing- 

ouse brake overran platforms, the total mileage being 165,425,000. 
Only fifty-one such cases are reported against the automatic 
vacuum brake, the mileage being 186,257,000. On examining 
these figures more closely, it appears that twenty-nine of the 
Westinghouse failures were due to sagen train pipe being blocked, 
taps having been closed when they should have been open, pieces 
of rubber stuck in the air passages, or couplings improperly made. 
Of the fifty-one failures with the vacuum automatic, thirteen were 
attributable to blocked pipes, and only seven of these were due to 
ice or water. Railway engineers have made very costly experi- 
ments to ascertain which is the best form of brake, and it must not 
be forgotten that those who have had great experience with both 
vacuum and pressure brakes have adopted the vacuum in preference 
to the pressure, 

Mr. Stretton now informs your readers that he has tried the 
experiment he asked Messrs. Archbutt and Deeley to make with a 
train of twenty coaches on a wet day. His words were: ‘‘Take a 
train of twenty carriages, and place them in a siding on a wet, 
damp day; have no engine or ejector, but create a vacuum by 
means of a small hand pump. Let the brake be applied and 
released a few times, and the vacuum maintained for some hours.” 
So he has succeeded in creating and maintaining, for some hours, 
a vacuum in the brake apparatus of twenty coaches with a small 
hand pump. I was always under the impression that the opponents 
of the vacuum brake maintained that it took an enormous amount 
of ene to maintain the vacuum, but Mr. Stretton now informs 
us that he has done it with a small hand pump. I venture to think 
that Mr. Stretton has not tried the experiment, for twenty small 
hand pumps would not do the work, even if the train were a 
moderately air-tight one. He hopes the discussion will take a 
practical turn, yet suggests that utterly unpractical experiments 
should be made, and caps everything by stating that he as made 
the experiments himself. All his writings show the same want of 
ability to appreciate the efficacy cf any particular cause to pro- 
duce a given effect, for he would maintain the vacuum in the 
vacuum brake for hours with a small hand pump, and then 
maintain that it costs thousands a year in fuel to do it with 
an ejector or steam pump. Until more is known about this 
wonderful experiment, it will be open to your readers to feel 
some doubt as to whether your correspondent’s eyes, like his 
imagination, have not deceived him concerning the open couplings. 
On close coupled trains the hose pipes are generally slung below 
the coach frame, not between them, and consequently proper means 
are provided for holding the joints together. In such cases this is 
always properly done, and it is quite impossible for the joints to 
open either at the top or at the bottom. If the couplings did 
open as he says, it would be impossible for the small ejector to 
raise the vacuum again after a full application of the brake. 

Your correspondent asks for practical suggestions. Let him 
study the design of the automatic vacuum brake used on those 
railways which experience trouble from water and ice, and then 
examine the design on those railways which experience no trouble 
on this score, and he will then perhaps be in a better position to 
discuss the matter. If he succeeds in raising a discussion on the 
relative merits of the two brakes, there is no saying when it will 
end. Of one thing he may be certain, and that is that the West- 
inghouse brake will not come out of the discussion very success- 
fully, for it, like every other human contrivance, is imperfect. 

September 15th. VERITAS, 





Sir,—One may admire Mr. Stretton’s persistence in pressing for 
practical measures to defeat the attacks upon the vacuum auto- 
matic brake in the fast-approaching winter by Mr. John Frost— 
not only in the interests of his own clients, but also those of the 
public, and those of the railway companies as well. For whether 
the ingress of moisture or water be as he suggests—as seems 
possible, in spite of the arguments set forth to the contrary—or in 
any other way, or by several ways, such ways ought to be fully 
ascertained and duly obviated by the means readily at command. 
And this should be all the more obvious if, as Messrs. Deeley and 
Archbutt state, and as I believe, the brake in question be not essen- 
tially a wet brake. As I have elsewhere suggested, water from con- 
densed steam should be preventible by means of the constant action 
of the small ejector during any trip, and that is the very thing sug- 
ested for another purpose by Colonel Rich, in his report of the 

Jarlisle accident ; and if the water, as such, enters by the hose 
pipe joints, it is well known that joints can be made watertight 
against as many tons, instead of the few pounds of a vacuum, if 
only the parties concerned but will it. Thus there only remains to 
consider the entry of moisture in the form of haze or mist, for the 
most part at the F poet and at the time of applying the release of 
the brakes; for the entry of water as rain at these points should 
be out of the question, and the “splashing” of water, as in the 
case of the Gourock van of the Carlisle accident train, must be 
very exceptional. Now, if it be not possible to fully obviate the 
entry of moisture by mist or haze, it should not be difficult to 
“trap” such moisture; and as “ wepying is wonderfully 
effective in pressure brakes, in which the ‘fatal law” is fully 
operative, surely it should answer in the vacuum brake, even if it 
had not been affected by the converse of “this fatal law.” 

Surely these considerations practically applied would meet not 
only the fairly put objections of Mr. Stretton, but also the doubts 
and fears of many using the winter trains, and it is only as to these 
trains that Mr. Stretton has entered any protest against the vacuum 
automatic brake. With such improved arrangements, and other 





improvements of which it is capable, the vacuum brake should run 
well in the race for the pecan, of the fittest. 
Manchester, September 16th. Ayn OLD Loco, Driver. 





THE EIGHT HOUKS MOVEMENT. 


Sir,—No one, even the most enthusiastic advocate of the eight 
hours’ movement, I think, will deny that your article on this 
question is about the fairest that has a in any journal 
regarded as a mouthpiece of the capitalists. It is indeed seldom 
that advocates of the eight hours’ movement are served up with so 
many good arguments againsi it, and accompanied as well with 
generous advice to the working classes, Still, I think also that on 
some points, notably on the question of differences of opinion 
amongst the delegates of the Congress, you have been mis- 
informed, and some of the principles of political economy which 
= advance are not held so binding or in any sense true now-a- 

ays. 

‘or example, you allow that employers of labour have looked 
forward to the meeting of the Congress with some apprehension ; 
but you try to put heart into these weak-kneed employers by 
pointing out that the leaders are hopelessly at loggerheads, and 
that the Congress was almost exactly split up into two equal 
sections. Now, I fear that if the employers are in dread of the 
eight hours’ movement, they will be depending on a broken reed 
if they look for salvation to Birtwistle, Ashton, and Co., or to the 
lack of weight which the movement has, due to its narrow majority. 

To me, the great weakness of the minority who voted against the 
legal eight hours’ day lies in the fact that most of the members who 
composed it were, to all intents and a self-appointed dele- 
gates. Many of them came in virtue of their position as secretaries 
and officers of the union to which they belong; many came who had 
been sent by hole-and-corner executives, and I doubt very much if 
there were twenty in the minority who came to the Congress 
armed with an exact mandate from their constituents to vote 
against the legal eighthours’day. Mr. Birtwistle made most noise 
against the eight hours’ day ; but, unfortunately for his opposition, 
every member of the Congress knew how the executive of his 
society is faked. Mr. Birtwistle and his friends should take a 
warning from the fate of Messrs. Broadhurst and Shipton. If he 
does not, the chances are that he, and not the New Unionism, will 
godown. Mr. Broadhurst also imagined at one time that the New 
Unionism could not last. He lent the weight of his position to 
help bad employers into Parliament, and even became a capitalist 
and held shares in a firm which was considered by many 
trade unionists to be an unfair one. The result was that 
Mr. Broadhurst resigned and has gone down to the bosom of 
his family. So much for the weight which the opponents of the 
legal eight hours’ movement carry with them. And now there is 
another fact which it would be well to consider. Many, if not 
most, of the opponents of the legal eight hours were in favour of 
the eight hours obtained by combination. The engineers, for 
instance, were all in favour of eight hours—three in favour of 
eight hours by combination, and two in favour of eight hours either 
by combination or law. The great point is that the great majority 
of the Congress were in favour of a shortening of the hours of the 
working day to eight by some means or other; and if this be so, 
and it is, then your assurance to the capitalists will not go very far, 
since it will not matter to them whether the blow of eight hours 
comes from the unions or from Parliament. But every one, without 
exception, will agree with you when you express the opinion that 
a great deal of the trouble is due to the ignorance of commerce on the 

rt ofthe men. Yet it isso hard to get real trustworthy know- 

edge on this question that one can hardly blame men who have to 
work very hard for more than eight hours every day. Even men 
with leisure, like Jevons, Marshall, and others, who profess to 
know much about these questions, go very far wrong, and yet 
many people considered fairly intellectual follow them implicitly. 
Shall we blame greatly the men who work for more than eight 
hours every day! Shall we condemn the tram slave, who works 
from eight in the morning till twelve at night on his tram, for 
being a little wrong, when Professor Jevons attributes the slack- 
ness of trade to spots on the sun, or some other reason, when he 
says that the consumer pays the wages ? 

An erroneous idea is afloat at present on this eight hours’ move- 
ment, and I do not think it could possibly be better put, Mr. 
Editor, than in your own words in yourownarticle. ‘* Mr. Burns,” 
says the article, ‘“‘seems to think that wages are paid by the 
capitalist.” The tenour of the whole article appears to be that 
Tom Mann and Mr. Burns and the New Unionists have got hold of 
this silly idea, like ‘‘a bee in their bonnets,” and that this idea 
has taken hold of them during the last twelve months, and that it 
will fade away as quickly as it rose. Nothing could be more 
erroneous. Tom Mann and John Burns were not the first who 

themselves of this idea of the capitalists being the per- 
sons who have to pay the extra wages, and the other greater idea 
—the central idea of the labour movement—of shortening the hours 
of labour. The ideas are very old—old as Thomas More, and 
systematised more than fifty years ago by Marx. The idea is not 
local ; it is world-wide—from Bermondsey to Buda-Pest, as Punch 
says—and never can be much hindered by men like Birtwistle or 
all the unions of capital which can be created. 

But this question cf who pays the wages of the workman deserves 
a little further examination. Two Glasgow engineering firms 
make sugar mills, and they sell them to the planters at pretty 
nearly the same rate. It is almost a matter of indifference to the 
planter which firm supplies him. While the Scotland-street firm 
pays an average rate of 3ls. per week, the Bridgeton one pays an 
average rate of 27s. per week. Ifthe consumer pays the wages, 
the argument supplies him with the advantage of 4s. per workman 
per week ; but in the above case, which is a very typical one, the 
planter does not get the benefit, nor does the sugar manufactured 
by the planter using Bridgeton sugar mills sell at anything less 
per pound. Here the capitalist pays the low wages and gets 
the advantage of doing so to the tune of 4s. per man per 
week. Again, if the capitalist does not pay the wages, and it 
does not affect his profits, why all this noise against the eight 
hours’ movement? Why this trembling apprehensive forecast 
of the result of the Congress, and the thrill of joyful reassurance 
when news arrives of the leaders being at loggerheads?) Why this 
trembling of the capitalist and terrible anxiety about the consumer 
having his price raised? Why does not the capitalist leave the 
consumer to fight his own battle? Last winter, for example, the 
miners of the North of England got a rise of some 4d. per ton for 
coal, and the mineowners got up a terrible fuss. After the fearful 
fuss, they clapped from 4s, to 5s. per ton on to the price of coal. 
The consumer paid this 4s, to 5s. increase. He paid for the rise of 
wages assuredly ; but without anyfuss. Did it make no difference 
here to the capitalist, this rise of wages? Here we had :—Extra 
cost of labour, 4d. per ton ; surplus extra cost of labour, 3s. 8d. per 
ton ; extra price of coal, 4s, per ton. Where did the surplus extra 
cost of labour go to, and was it a matter of indifference to the 
capitalist what wages were paid ? 

ut let us go a step further and examine the action of the 
capitalist on the coal question. Suppose that he takes a mine, 
which, before it is exhausted, has turned out from it 500,000 tons 
of coal, and that he realises 10s. per ton at the pit mouth for it. 
Now let it cost him £20,000 for boring and materials for the roads 
into the coal and £30,000 for plant—z.e., engines, wire ropes, &c. 
To simplify matters, suppose the plantis just finished and b 
merely old iron when the last ton of coal is brought to the surface. 
Here we have the capitalist spending £50,000, which remains as 
constant capital in the works. It is new and worth £50,000 when 
the workmen begin to haul up the first ton of coal, and wasted and 
useless when they haul up the last of the 500,000 tons. Where 
does its value go to? Each ton of coal takes away a part of it, and 
the value of each ton of coal consists of a fraction of this £50,000 


of constant capital :— 50,000 
Value of constant capital in each ton of coak = : = 2s, 
° 300,000 
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Now we have the plant all ready, roads, engines, ropes, &c., and 
the coal is lying fixed in the earth. When it comes out it is worth 
10s. per ton. Every ton of it carries away from the engines, ro 
roads, &c., 2s. In the mine it was worth nothing, at the top it 
brought with it 2s. worth of value. What gave it the extra 8s. 
value! Absolutely nothing but the miners, engine drivers, &c., 
who were employed in cutting and raising it. 

Next, suppose that the average wages paid for getting the coal 
out of the earth to the surface is 4s. per ton—this would vary 
slightly, but let the average be 4s. per ton. Here the ton of coal 
in coming to the surface brought 2s. value of constant capital with 
it—4s. of variable capital. But its value at the pit mouth is 10s. 
and its constant capital value, that is, its fraction of machines and 
plant in it, is 2s., so the workmen connected with the mine have 
given the ton of coal an extra value of 8s.; of this 8s., half of it 
goes to wages, and 4s. of it is mere surplus value. The value of the 
ton of coals is now made up in this way :—Constant capital, i.c., 
machines, plant, &c., 2s.; variable capital, wages, 4s.; not put in 
by capitalist, surplus value, 4s.; value of coal, 10s. 

Now, from the workman’s point of view, we see that he cannot 
affect the constant capital. He is merely concerned with the value 
which his action gives it. The capitalist puts in his 2s. of value 
into the coal; then he goes down to the labour market, buys a 
certain quantity of labour, which costs him 4s. He mixes the 
commodity labour and the 2s. of “4 eyed fap ad 
heigh presto! there appears 4s. more. What gave i ex 
= ? It could not nm from the inert piece of plant. It could 
only come from the labour added. Now, the workman naturally 
wants the whole of the value he has added to the commodity ; and 
he can do this in two ways—by decreasing the amount of work for 
the same money, or by increasing his wages. Decreasing the 
amount of work, that is, reducing the hours of work, is the better 
way, since it causes the unemployed to be taken on, lessens the 
competition in the labour market, and gives men leisure to improve 
their minds. I think you are a good bit wrong when you state 
that Mann and Burns don’t know exactly what they want. They 
want the surplus value in the case of the coal above considered ; 
they are hunting after those 4s. which the capitalist has not paid 
for. Freedom they want. They cannot see why any capitalist 
should have the power to make the machinery of the mine stand 
still when it suits him. They want to get charge of all that is 
represented by what is called constant capital. The variable capital 
is already theirs. They therefore want the constant capital, to dco 
with it what they like—and they want those 4s. G. H. 

September 17th. 





THE VOGELSANG PROPELLER. 

Sir,—Under the head of ‘‘ Literature” in your last issue you 
criticism on my pamphlet entitled “‘The Vogelsang Screw 
aoa, and its Advantages over all known Methods of Marine 
Propulsion.” You said, among other things, that I offered no 
theoretical proof of the advantages I claim. This is true, and the 
reason why did not do so is, because there are already far too many 
theoreti ropellers in the market; but in lieu of the theoretical 
proofs, I offered some very practical proofs in the shape of certifi- 
cates si by high engineering authorities, which you fail to 
mention. I hold Mr. Froude, Mr. Barnaby, and always held Mr. 
Griffith in high esteem, but I did not go into theories as much as 
the first two gentlemen mentioned did, but took, so to speak, the bull 
by the horns, and did more in a practical way of proving the advan- 

“7 my propeller over all others. ; 

t the shape of blades and the position of the latter to each 
other has an effect upon the thrust power has been proved again 
only last week in a trial with my propeller on the Clyde in the 
presence of very talented engineers. I should have given you more 
particulars heretofore on what my propeller has done, were it not 
for the reason that I have still patents outstanding in different 
countries. I trust, however, to be in a position within a few weeks 
to give you practical data of what has been accomplished. 

Keyser’s Royal Hotel, London, ALEXANDER VOGELSANG, 

September 15th. 








BRACED CANTILEVERS. 

Sir,—In reply to your correspondent ‘‘G. B.,” in your issue of 
12th instant, requiring solution of braced cantilever, as long as the 
main frame keeps rigid, the struts and ties are useless; but upon 
the frame giving they come into action, and for each different 











angle taken by the main frame different stresses occur on the 
bracing, it being impossible to calculate the exact stress in any 
one member except the main triangle, which may be done by 
ordinary triangle of forces. 

London, September13th. ‘ cS &. 





STRESSES IN CRANE POSTS, 


Sir,—Permit me to commend the following considerations to 
your correspondent ‘‘Graphic.” Let AB be a cantilever, at C is 
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pivotted a bell-crank lever, the extremity D of which is prevented 
from rising by a solid obstruction E. ‘‘Graphic” will see that any 
pull exerted in the direction of the arrow F on the vertical leg of 
the bell crank will be attended by a corresponding stress in the 
opposite direction in the bar A. Bo long as there is a pivot at C it 
is impossible for the stress on F to relieve that on A. 

This is precisely the case of the crane; the pulley at the point 
playing the part of the bell crank. J. B. 

Dalston, September 16th. 


Sir,—I have read with much amusement the letters of your 
correspondents “‘ Graphic” and ““Y.C.” They are apparently the 
latest product of the technical college, and as such their letters 
present many points of interest. The bit of algebra introduced to 
back up the results of the graphic investigation is really charming. 
But the most charming thing of all is the exquisite ingenuity with 
which they succeed in keeping clear of the facts, and write about 





conditions which do not obtain at all in the crane about which 
**Crane Post” wrote. 

Your Palermo coi ndent has really left me very little to say, 
but it may be worth while to try to put the truth in a different 
light for the benefit of ‘‘ Graphic” and “Y.C.,” who owe me an 
spology, which I am sure they will not offer, for the way in which 
they have written concerning my statements. 

I have already told them that the presence of a pulley at the top 
of the jib makes all the difference, but they do not seem to under- 

w, so I must explain. 1 need not draw the whole crane, 
but only the pulley portion. 
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FIG./ Vv FIG. 2 


I take it for granted that they know the principles of the bent 
lever. In Fig. 1, A being the point where the vertical portion of 
the chain ends, may be ed as the fulcrum. The force is 
applied at C. Rotation tends to take place round A, and B is 
forced downwards. The action is the same as in Fig. 2. Now the 
stress on D, the tie rod, will be exactly equal, by the principle of 
the bent lever, to the pull at C, and that is precisely equal to the 
a — at ~ a — denattok effort is oe at 

i to the pull at C, col uently C cannot by possi- 
palit = it or take any part of it.” Consequently, by just so 
much as the pull on C seems to relieve the stress on D, by just 
> much will the downward effort at B augment the stress on 

e ties. 

The mistake they have made is one very often made. They 
imagine that because two forces can be resolved into one equiva- 
lent force that the resolution always occurs. In fact, in the case 
of a crane with a flexible rope and a pulley, there is nosuch resolu- 
tion of forces. In practice a force é does not and cannot exert 
any inward pull in the direction B D on the point B, but unless it 
does, the pull at C cannot possibly affect the stress on D. 

I trust I have now made myself clear. A WINCH. 

September 16th. 





Str,—If your correspondent, “Lifting Chain” will take the 
trouble to carry out the experiment i donated in my letter of 
August 18th, he will see at once that the chain does affect the 
stress in the tie-rod. My letter of September 6th, on this subject, 


is wrongly — “YS. F. Duncan, 
Portsmouth, September 16th. 


THE PERFORMANCES OF OLD STEAMERS. 


Sir,—In this week’s issue you gone Sooee the Liverpool Journal 
of Commerce some particulars of the White Star steamer Britannic, 
showing how well she has kept up her speed considering her age. 

I can tell you of a similar case. The Brighton ar Com- 
pany’s steamer Brighton was built in 1878, and in June of that 
ye accomplished the passage from Newhaven to Dieppe in 

hours 54 minutes; her next fastest passage was 4 hours 2 minutes, 
in January, 1889, or when she was over ten years old, her average 
papa in the meantime having been about 4 hours 40 minutes. 

t is certainly very exceptional for old boats to realise the speeds 
of their early days, and reflects great credit on the engineers in 
in charge of them. Gro. W. BUCKWELL. 

Liverpool, September 12th. 








ADDINGTON PUMPING ENGINES. 


Sir,—Permit me to thank Professor Kennedy, through your 
columns, for a letter, which you have forwarded me. Professor 
Kennedy supplies certain explanations, but declines to enter into 
any public discussion. This is, I think, to be regretted, for what 
Professor Kennedy has to say must at all times be worth considera- 
tion. Under the circumstances, of course, I cannot say anything 
more concerning the performance of the Addington pumping 


“—. Tuomas TUKE. 
ristol, September 15th. 





THE DEFLECTION OF BARS. 


Sir,— Perhaps some of your numerous readers would kindly give 
me a formula for determining the deflection of a bar—unloaded— 
but subjected to a horizontal pull at either end, thus. I wish to 


oe at 
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determine H by pananing the decrease of detiection, if this is 
possible. Your insertion of this ony, will much oblige 
Perth, September 16th. VILLIAM RoBertson, C.E. 








LAUNCHES AND TRIAL TRIPS. 

At Chepstow, on Tuesday last, Messrs. Edwd. Finch and Co. 
launched from their shipyard three more 150-ton steel lighters for 
the Admiralty. 

The s.s. Rubio—dimensions, 250ft. by 34ft. by 18ft. 8in. moulded 
—built by Messrs, Irvine and Co., West Hartlepool, for Messrs. 
Orders and Handford, Newport (Mon.), was taken out on the 15th 
for trial with very satisfactory results, a speed of 114 knots being 
obtained. Engines, 19in., 30in., and 50in., by 36in., 160 1b. pres- 
sure, by Messrs. Westgarth, English, and Co., Middlesbrough. 

The s.s. Inyoni, built to the order of Messrs. J. T. Rennie, Son, 
and Co., of London and Aberdeen, was launched on the 16th inst. 
from the yard of Messrs. Hall, Russell, and Co., Aberdeen. Her 
dimensions are: Length, 270ft. 4in.; breadth, 35ft. 2in.; and depth, 
20ft. 6in. She is built on the spar deck rule, and will be fitted 
with triple-expansion engines, also of Messrs. Hall, Russell’s manu- 
facture, with cylinders 2lin., 34in., and 56in. diameter and 42in. 
stroke. She will also be fitted throughout with electriclight. This 
vessel is the fifth of the same design built for Messrs. Rennie under 
the superintendence of Messrs. Flannery, Baggallay, and Johnson, 
of London and Liverpool. 

On Friday the s.s, Hero, a steel screw steamer built for the 
Bristol Steam Navigation sang 2 Limited, of Bristol, by Messrs. 
Sir Raylton Dixon and Co., Mi dlesbrough, took her trial tri 
from the Tees. This vessel is built with raised quarter deck, with 
accommodation under bridge for captain, officers, and engineers. 
Her chief dimensions are: Length over all, 208ft. 9in. 3 breadth, 
30ft.; depth moulded, 14ft. 3in.; deadweight capacity, about 
950 tons. She is very completely fitted with four steam cranes 
and steam winches, and her mast and funnel made to lower down 
for passing bridges. Her machinery, which has been fitted by 
Messrs. Blair and Co., Limited, of Stockton, having cylinders 
16hin., 27in., and 44in. by 36in. stroke, worked to entire satisfac- 
tion on trial. 

A few days since the Rockabill, a steel screw steamer, built by 
Messrs. Sir Raylton Dixon and Co., Middlesbrough, to the order 
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of Messrs. Farrar, Groves, and Co., of London, proceeded from th 
Tees on her trial trip. This vessel is built with steel raised quarts 
deck, having a continuous bridge deck forming partial awnj : 
deck, with poop aft. Her chief dimensions are:—Length over alt 
807ft.; breadth, 40ft.; depth moulded, 21ft. 4in.; with a carr inn 
capacity of about 3600 tons. Her engines have been fit ro 
Messrs. Geo, Clark, of Sunderland, of 200 nominal horse-power 
jars. | cylinders 22in., 36}in., 60in. by 42in. stroke, and these 
proved perfectly satisfactory on trial. The owners were repre- 
sented by Mr. Farrar, of Eccles, the senior member of the 
and several shareholders. This is the second vessel Messrs, 
have built for these owners, 


The fine steel screw steamer Lanark, which was recently launched 
by Messrs, Russell and Co, from their Greenock yard, was taken 
on her trial trip on the Clyde on the 10th inst. “The vessel has 
been built to the order of Mr. G. M. Steeves, of Liverpool, and js 
of the following dimensions :—Length, 320ft.; beam, 42ft, 6ip,. 
depth, 28ft. 6in. She has been built to the highest class at Lloyd’. 
under the three-deck rule, and is capable of carrying hearly 
5000 tons deadweight. The machinery has been supplied by Messrs 
Dunismuir and Jackson, of Glasgow, according to the specifications 
of Messrs. Flannery and Blakiston, of Liverpool and London, who 
also superintended it during construction. The cylinders are 24in 
39in., 64in. diameter, with a stroke of 45in. “ Unusually large 
double-ended boilers are fitted, suitable for a working pressure of 
1501b. Two runs were made on the measured mile, when the 
a opal worked extremely well at 78 revolutions, the vessel being 
light and giving a mean speed of close on 11 knots. The engines 
worked so well throughout that on the completion of the tr 
the vessel at once proceeded to Cardiff to load for the East. 


On Wednesday, September 17th, Messrs. Edward Withy and 
Co. launched from their yard at Hartlepool a large steel screw 
steamer built to the order of Messrs. Wilson and Corner, of West 
Hartlepool. The vessel is over 280ft. in length, and built through- 
out of Siemens-Martin steel, with a large measurement and dead- 
weight carrying capacity, and built to the highest class at Lloyd’s, 
The ship has a long raised quarter-deck, short poop, long bridge. 
house, and a topgallant forecastle. All decks, deck erections, sky- 
lights, bulwarks, bulkheads, grain divisions, &c., are constructed 
of steel andiron. Cellular bottoms are fitted all fore-and-aft for 
ballast. Four steam winches, two donkey boilers, patent steam 
steering gear amidships, screw gear aft, patent windlass on fore- 
castle deck, stockless anchors hauling = into hawse pipes, and 
other modern appliances are fitted for the handy working of the 
vessel. The saloon and cabin are handsomely finished in polished 
hardwood, with painted apo executed in oils by the decorative 
staff of ladies vy ee y the firm. The steamer will be rigged 
as a two-masted fore-and-aft schooner, with iron pole masts, and 
has been constructed under the personal supervision of Captain 
Corner. The vessel will be fitted with triple-expansion engines by 
Messrs. T. Richardson and Sons, Hartlepool. On leaving the ways 
the vessel was christened Alacrity by Mrs. Wilson, wife of one of 
the partners. 

The Royal Mail steamer Para, 4000 tons gross register, went o 
for a trial trip on Thursday, the 4th inst. This vessel has just 
been extensively altered and improved by the Royal Mail Company 
by adding a promenade deck and bridge house, in which are placed 
luxurious music, ladies’, and smoking rooms tastefully decorated. 
To meet the present requirements of the travelling public, the 
dining saloon has also been changed from a long to a square one, 
extending from side to side of the ship, thus giving large additional 
ventilation, and is neatly finished with polished hard wood panel- 
ling and mirrors, giving a very pretty effect. The whole of the 
cabin accommodation has been re-arranged, and is now large and 
commodious, with all modern improvements of spring bottom 
berths, folding lavatories, &c. There are numerous bath-rooms, 
with marble baths fitted for cold, hot, and shower baths. The ship 
is lighted throughout by electricity with a first-class installation by 
Messrs, Siemens and Co., so that nothing has been left undone 
which can in a way contribute to the comfort of the passengers she 
hasto —. hile this work was proceeding, Messrs. Day, Summers, 
and Co,, of Northam Ironworks, Southampton, have fitted the vessel 
with new triple expansion machinery, and the trial trip, which took 
place on Thursday week, was to test the working of the new ma- 
chinery and the speed of the vessel under the altered conditions. In 
both respects the trial was most satisfactory, the mean speed attained 
on four consecutive runs at the measured mile in Stokes Bay being 
16? knots, the engines indicating 4800-horse power. The con- 
tractors gummnhend a speed of 15} knots and 4000-horse power, so 
that in both resvects the results obtained largely exceeded the 
stipulations of the contract. The cylinders of the engines are 40in., 
63in., and 96in. in diameter, with a stroke of 4ft. 6in. There are 
eight main boilers, 13ft. diameter and 10ft. long, fitted with Fox’s 
patent co ted furnaces, and constructed for a working pres- 
sure of 150 ib. The donkey boiler is 9ft. 3in. diameter and 
8ft. 8in. long. 


On Saturday, 13th inst., there was launched from the shipbuild- 
ing yard of Messrs. C. 8. Swan and Hunter, Wallsend, a very 
handsome steel screw steamer. Length over all, 390ft. by 
44ft. 3in. by 28ft. moulded depth ; built for Messrs. Lavarello 
Brothers, Genoa, for their mger line between Genoa and South 
America. The vessel is built on the three-deck grade, classed 
100 Al at Lloyd’s, and under special survey, and to the require- 
ments of the Raghtee Italiano; has a long, full poop, long bridge- 
house amidships, and topgallant forecastle ; water ballast in cellular 
double bottom all fore and aft; four steam winches and four 
powerful steam cranes for the rapid loading and discharging of 
cargo; horizontal auxiliary donkey boiler, steam-steering gear, 
direct steam windlass, &c. The saloon, captain and officers 
accommodation all under the bridge; the poop, ‘tween decks, 
and lower ‘tween decks being reserved and m tor gg fitted 
up with iron bunks for carrying emigrants, about 2000 in 
number. The engines will be fitted by the Wallsend Slipway 
and Engineering Company, Limited, triple-expansion, surface- 
condensing, 30in., 50in., and 79in., by 54in. stroke, capable of 
indicating 3500-horse power, and of propelling the vessel 14 knots 
per hour. As the vessel left the stocks she was named the Citta 
di Venezia by Miss Mary Robinson, of Whitby, whilst the owners 
were represented by Captain Gotuzzo, of Genoa. Messrs. Lavarello 
Brothers have now a large and rapidly-extending trade between 
Italy and the River Plate, and carry yearly a larger number of 
emigrants between these ports than any other firm; most of their 
steamers have been built on the Tyne, and are all exceedingly well 
fitted up, and command a preference over other lines sailing from 
Genoa. The above vessel is the largest of their fleet, and will be 
more completely fitted out than the earlier types, special attention 
having been paid to the comfort of the emigrants. 


firm, 
Dixon 


ial trip 








Tue Iron Gares or THE Danuse.—The long talked of work of 
removing the rocks at the Iron Gates obstructing the free naviga- 
tion of the Danube near Orsova was begun at one o'clock on the 
15th inst., when the Greben rock was partially blown up by a blast 
of 60 kilogrammes of dynamite, in the presence of Count Szapary, 
the H rian Premier ; M. Baross, Hungarian Minister of Com- 
merce ; Count Bacquehem, Austrian Minister of Commerce ; M. 
Gruitch, Servian Premier ; M. Jossimovitch, Servian Minister of 
Public Works ; M. de Szogyenyi, Chief Secretary in the Austro- 
Hungarian Ministry of Foreign Affairs, and many other Hungarian 
and Servian authorities. Count Szapéry, speaking in French, 
welcomed the Servian representatives, and dwelt upon the great 
importance of the work, which would greatly facilitate the com- 
mercial intercourse of the countries concerned. Large numbers of 
the inhabitants had collected on both banks of the Danube to 
witness the ceremony, and the first explosion was greeted with 
loud and enthusiastic cheers. The work will not be completed 
before 1892. and involves not only very heavy submarine blastirg 





operations, but the construction of a short ship canal. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 

(From our own Correspondent.) 

, ing feature of Midland trade just now is the continued 
roheneemn 4 the galvanised sheet department. For about the 
first half of the year this industry was unduly depressed. Much 
ney was lost by galvanised ironmakers pro their having to 
od their works to stand, and at the same time hundreds of work- 

- le were thrown out of employment. The chief markets, from 
Lo us causes, seemed all at once to almost cease buying, and at 

a ite it was feared that the injury done to the trade would be 
ore yermanent nature. Happily, however, the period of depres- 
jb o jast drew to a close, and once more merchants began to 

eive, alike from Australia, South America, India, and the Cape, 
inauirics and orders which led to the gradual restart of manufac- 
sanere' mills, These are once more supplied with work to a fair 
extent, though there is still room for further improvement before 
the galvanised sheet trade can be said to be busy. 

When the year opened, doubles were fetching about £15 17s. 6d., 
f.0.b, Liverpool. By the beginning of April they had fallen to £13, 
and further reductions brought them to £11 17s. 6d. at the opening 
of July. Since then a recovery has set in, and this week the chief 
makers are quoting the April rates in. Thus, Messrs. More- 
wood and Co,’s Successors advise their customers that their 
minimum rates for galvanised corrugated sheets have been 
advanced to £18 per ton in bundles for 24 gauge, delivered f.o.b. 
Liverpool, in lots of ten tons and upwards, less 2} per cent. cash 
discount. Whilst this advance is partly due to the dearness of 

. here is no doubt that it is largely the result of the 
spelter, t 1 
improvement in the foreign demand. ; 

It is not or that ordinary black sheets intended for use by 
the galvanisers will shortly be raised in price, in sympathy with the 
advance above alluded to, At present there isa growing demand 
for black sheets, and prospects are better than for some time past. 
Thursday’s quotation was £7 7s. 6d. to £7 10s, for singles ; 
£7 17s. 6d. to £8 for doubles ; and £8 17s. 6d. to £9 for lattens. 

Marked bars are £8 10s., with a good demand; merchant 
qualities, £7 5s.; and common, £6 12s, 6d. upwards. Hoops are 
£7 10s., and gas tube strip is £7 2s. 6d, 

The pig iron trade continues active. Cinder sorts are quoted 
43s, 6d. to 45s., and part mines 50s. All mine hot blast commands 
70s., and all mine cold blast £5. Northamptons are quoted 50s. 
to 52s, 6d., and Derbyshires 51s. 6d. to 53s, 6d. 

The engineering establishments are most of them busy, full time 
being made and the prospects being good. Railway rolling stock 
is in good demand at date, both for home requirements and also 
from abroad, whilst bridge building is also affording a fair amount 
of work. Electric engineers are exceedingly busy. Mining 
machinery is in tolerably good request just now for abroad. 
Makers of hot water apparatus and steam fittings report themselves 
well engaged. 

The Small-arms Ammunition Company, Birmingham, is busy 
upon the manufacture of quick-firing ammunition for the War- 
office. This is a comparatively new department of the company’s 
business. For the manufacture of this ammunition, a site of 
ninety acres has been acquired outside Birmingham. Upon this 
site the company has spent a sum of £17,000 in plant, which in- 
cludes not only the actual filling sheds, but an administrative 
block, magazines, a boiler and engine-house for the production of 
electric light, and eighteen substantial brick dwellings for its 
workpeop!e, Shells and fuses from its Small Heath factory, and 
cartridge cases from its Adderley Park factory, are taken there to 
be charged and put together, and the work is done under the 
permanent supervision of specialists from the War Department, 
of whom Colonel Groves is the chief inspector, and Major 
Baker and ve Wilkinson are assistant inspectors, with a 
staff. Since the factory was opened 4000 cartridges per week 
have been charged, viewed, and despatched without mishap. Iron 
is dispensed with even in the wheels of trolleys, where its place is 
taken by the softer gun-metal; in the fittings of the sheds them- 
selves, where it is displaced by brass, and in the various utensils, 
which are made of wood or copper. Withina distance of 9ft. from 
any shed the iron rails of a tramway which runs along the plat- 
forms are lanted b den ones, and if there be a turntable 
that also is made of gun-metal. The precautions against lightning 
are elaborate. The magazines, built of corrugated iron, are 
enmeshed with copper conductors, and every post which carries 
the electric light wires has a lightning conductor also. The light 
itself is projected into most of the sheds from incandescent lamps 
outside their windows. 

Considerable interest is being taken hereabouts in the visit of 
the members of the Iron and Steel Institute to the United States. 
Among the iron and steel manufacturers and merchants who are 
sailing this week from this district to take part in those gatherings 
are the following gentlemen :—Messrs. George Armstrong, Wolver- 
hampton ; 8. Baldwin, Stourport; Henry Banks, Wolverhampton ; 
Thomas Bantock, Wolverhampton ; B, G. Bradley, Wolverhampton ; 
R. 8. Casson, Brierley Hill; J. H. Edge, Shifnal; R. Farley, West 
Bromwich; W. Farnworth, Swindon; 8. G. Fellows, Compton; S. 
Dickenson, Wolverhampton; M. H. Crazebrook, Dudley; G. H. 
Harrison, Hagley; G. K. Harrison, Hagley; Benjamin Hingley, 
Dudley; I. James Jenks, Wolverhampton; Walter Jenks, Wolver- 
hampton; J. H. Pearson, Handsworth; H. G. Powell, Tettenhall ; 
G. Ryland, West Bromwich ; G. Salter, West Bromwich ; F. Scarf 
West Bromwich, J. Spencer, Wednesbury; G. L. Squire, Coal 
brookdale; J. W. Sparrow, Buckminster; James Saunders, Comp- 
ton; H. A. Simpson, Horsehay; and W. Thomas, Wednesbury. 

The Midland manufacturers of metals and metal wares being so 
largely interested in the export trade with various continental and 
other markets, it is not surprising that they should take consider- 
able interest in the commercial treaties question. The Council of 
the nee oe Chamber of Commerce have this week passed a 
resolution deciding that a committee shall be appointed to consider 
the yar effects of the expiry of European commercial treaties 
in 1891 and 1892 on the industries of Birmingham and the district, 
and any proposals which may be made by foreign Governments in 
lieu of these treaties. The committee will be nominated at the 
forthcoming meeting. The chairman gave notice that at the next 
meeting of the Council he would move the following resolution :— 
‘That in the opinion of this Council no treaties of commerce 
should in future be concluded unless a clause be therein inserted to 
the effect that the preferential treatment of its Colonies by any 
Power shall not be considered action of a nature to justify any 
claim by the other contributing party or parties under the most- 
favoured-nation clause, 











NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—A very strong tone is being maintained throughout 
the iron trade of this district, and there has been a further upward 
Movement in prices, Although doubts are still entertained as to 
Whether the advance is really warranted by actual trade, the belief 
1s ree Le that prices are not likely to recede, as had been 
anticipated in some quarters, The unsettled outlook with regard 
to labour and wages is, no doubt, one of the most disquieting 
features with regard to the future, and perhaps more than any- 
thing is just now tending to give a stiffness to prices. Makers are 
naturally cautious about committing themselves to long forward 
engagements, whilst merchants who hold iron seem less disposed 
to sell, except they can obtain something like full rates. In the 
meantime the large users, being fairly well covered, are preferring 
to work on with their contracts for the present, but there is a 
steady business giving out from the smaller consumers, and 
certainly less disposition generally to hold back from buying than 
has been the case recently. 





There was about an average attendance on the Manchester Iron 
Exc e on Tuesday, with a more animated demand generally 
repo throughout the market, and a strong hardening tendency 
in prices, For pig iron makers in most cases were asking an advance 
upon last week’s quotations, and generally not at all anxious about 
selling. There was more inquiry in the market, and buyers, who 
have hitherto been perme: | bacl:, seem to be more disposed to place 
out orders; but the actual business put through was of no large 
weight. For Lancashire pig iron makers’ quotations remain firm at 
50s. for forge to 51s. for foundry, less 2}, delivered equal to 
Manchester ; and small quantities have been sold on the basis of 
these figures. Upon district brands there was a general stiffening 
up upon last week’s prices, with makers either indifferent about 
selling or having very little iron to offer. Lincolnshire forge 
qualities were quoted at 49s, to 50s., and foundry at 52s. to 538s., 
less 24, delivered equal to Manchester. It can scarcely be said 
that the top figures were being obtained, as merchants who 
are large holders of Lincolnshire bought at considerably under 
current rates are consequently in a position to underquote for any 
business offering in the market, but, as a rule, they are much less 
disposed to offer at the low prices they were willing to sell at a 
week or so back, and buyers who have orders to place are com- 
pelled to pay close upon full current rates. In Derbyshire iron the 
cheaper forge and foundry qualities are now quoted at 50s. to 52s., 
and the best foundry descriptions at 55s., less 24, delivered equal 
to Manchester, but only a very limited business is reported. Out- 
side brands offering in this market are also decidedly stronger, 
good foundry Middlesbrough, some brands of which are very diffi- 
cult to obtain, not being quoted anything under 55s. 10d. to 
56s. 4d., with Eglinton averaging 58s, 6d. to 59s. net cash, delivered 
equal to Manchester. 

Hematites, although the business doing has been only moderate, 
continue to harden up in price, makers not now quoting anything 
under about 66s., less 24, for good foundry qualities delivered in 
the Manchester district. 

In the manufactured iron trade there is a decidedly increased 
weight of business giving out. Merchants seem to be purchasing 
freely, and buyers who have been holding back are certainly more 
eager to place out their orders. The result is that makers are 
gradually filling up their books, and although they are scarcely 
yet in a position to hold out for any material advance upon late 
rates, there is a decidedly hardening tendency, which is not 
unlikely to result in some general upward movement at the ensuing 

uarterly meetings. It is exceptional where anything under 
26 10s. is now being quoted for bars delivered in the Manchester 
district, and makers in some instances are indifferent about selling 
at this figure. Hoops are firm at £6 15s., and sheets, according to 
quality, at from £8 to £8 5s. per ton. 

In steel plates there has only been a very limited business giving 
out, but local and Scotch makers hold firmly to £8 5s, as their 
minimum quotation for good boiler-making qualities, delivered to 
consumers in the neighbourhood of Manchester. There are, how- 
ever, steel plates obtainable from the Barrow district at quite 5s. 
per ton under this figure. 

The metal market continues exceedingly firm, with a steady 
business doing in all descriptions of manufactured goods, and prices 
are showing a decided upward tendency, although no further 
official advance upon list rates has yet been announced. 

The various branches of the engineering trades throughout the 
district continue well engaged upon orders in hand; and although 
in many departments the weight of new work coming is reported 
as only Lash, there is no indication of any appreciable slackening 
off in activity, at any rate in the immediate future. The monthly 
returns issued by the trades unions societies continue of a very 
favourable character as regards the condition of trade generally. 
Although there is perhaps a lessened pressure for workmen, and here 
and there perhaps a falling off in activity, there is no appreciably 
increased number of a on the books. The report just 
issued by the Amalgamated Society of Engineers states that, so 
far as the various districts connected with this organisation are 
concerned, there is no material decline in trade; and as regards 
employment, the number of out-of-work members upon the books 
is substantially less as compared with Jast month. is, however, 
is mainly due to a number of disputes which were then in progress 
upon wages questions, having since been settled, as a rule, in 
favour of the demands put forward by the men. The number of 
out-of-work members on the books of the society remains at not 
more than about 14 per cent. of the total membership for the 
whole of the districts throughout the country. 

An improvement in the manufacture of raw hide cut gears has 
been introduced by Mr. Tom Taylor, of the Royal Exchange, 
Manchester, which enables wheels of this material to be produced 
in almost any size or thickness. Hitherto this material has been 
practically confined to the manufacture of comparatively small 
wheels, but by Newall’s patented method wheels can now be built 
up in raw hide so strongly that they are practically one piece, no 
matter what the thickness, and by using the material for mortice 
teeth, bevel or spur wheels can be made of any size. One great 
advantage of wheels manufactured from raw hide is that they run 
silently and with little or no wear, whilst for high speeds, if one 
wheel of the pair is used in cast iron and the other in hide, the 
life of the iron wheel is considerably increased. As showing the 
strength of the teeth manufactured in raw hide by Newall’s pro- 
cess, the flat of a No. 2 Morse taper socket drill has been twi: to 
an angle of 60 deg. by a hide wheel 12in. diameter, with teeth lin. 
pitch, without in any way appreciably injuring the wheel. 

rtable electric radial drill, which has also been introduced 
b r. Tom Taylor, is a novelty deserving of some notice. 
This drill has been specially designed for drilling or tapping work 
too heavy or inconvenient to be brought to a fixed drill, and being 
driven by a small electric motor can be used in any position and at 
any distance from the shop shaft. The total weight of the drill is 
only 209 Ib., whilst to facilitate its removal and fixing by one man 
it can be readily divided into three pieces. The radial arm with 
the drill is carried on a pillar so arranged that by means of nuts 
it is easy to raise or lower, and it can also be swung round 
in any position without risk of dropping. The machine is con- 
structed to drill holes from jin. to 1}in., and an important feature 
is that by putting the full power on the motor it adjusts itself to 
the right speed for any size of drill running at about 300 revolu- 
tions per minute with the jin. and 60 revolutions with the 1}in. 
drill. The drill is also arranged to be driven by Taylor’s patent 
flexible tempered steel shaft which is made of flat steel of a suit- 
able section wound edgeways by special tools and machinery, and 
so constructed that it will transmit power at any angle. 

The usual quarterly meeting of the members of the Manchester 
Association of Engineers was held on Saturday, Mr. John West, 
the president, in the chair. The business was chiefly of a formal 
character, and it was arranged that the ensuing winter session 
should be opened by a social gathering on the 11th October. The 
following gentlemen were elected members of the Association:— 
Messrs. F. 8. Cooper, Chapel-street, Ancoats, and John Boyle 
—Sir J. Whitworth and Co., Openshaw—ordinary members; and 
W. Barber—Sir J. Whitworth and Co.—hon, member. 

In the coal trade there has been rather a qseeee down in 
demand, especially upon the better qualities suitable for house fire 
purposes, and stocks of these have been accumulating at most of 
the collieries, although not to any large extent. Common round 
coals still meet with a ready sale for iron making and steam pur- 
poses, and there are no really excessive supplies of these descrip- 
tions of fuel upon the market. Engine fuel, however, continues 
plentiful, and although the resumption of work at the cotton mills 
after the holidays necessarily brought an increased demand upon 
the market, common sorts of slack continue a drug, with cheap 
— offering from outside districts, with the result that prices 
in the open market are weak and irregular. For the better qualities 
of round coal there is perhaps a little easing down upon the top 
prices ruling at some of the collieries at the commencement of the 
month, and here and there surplus supplies are offered at a little 
under current rates for temporary sales, but generally the market 





is steady considering the season of the year. At the pit mouth 
best coals average 11s. 6d. to 12s.; second qualities range from 10s. 
up to 11s.; common round coals, 9s. to 9s. 6d.; burgy, 7s. 6d. to 
8s.; and slack from 5s, and 5s. 6d. for common up to 6s. 6d. to 7s. 
for the best qualities. 

For shipment there is a fairly good demand, with steam coal 
varying according to quality from 10s, up to 10s, 6d. and 10s. 9d. 
per ton delivered at the ports on the Mersey. 

The employés of Messrs. John Needham and Sons, Manchester, 
were entertained last Wednesday evening, September 17th, at a 
banquet given at the Trevelyan Hotel, Manchester, to celebrate 
the silver wedding of Mr. and Mrs, John Needham. Taking advan- 
tage of the opportunity, the employés at Manchester, Salford, 
Liverpool, and Glasgow presented to Mr. and Mrs. Needbam a 
handsome silver tea and coffee service accompanied by an 
illuminated address. Mr. Needham, in very suitable terms, 
accepted the presentation, and alluded to the pleasure it gave him 
and his wife to receive such a tribute of the goodwill, which was 
appreciated by them to the fullest extent, not so much for its 
intrinsic value as for the motive that prompted it. 

Barrow.—A marked improvement taken place in the hema- 
tite pig iron trade, and the fuller demand which is experienced, 
alike for Bessemer and other classes of pig iron, is indicative of 
the growing consumption which is springing up on home and 
foreign account. Bessemer iron is especially in request, because 
of the increased requirements of steel makers, who are not only 
busier, but are likely to have work enough in hand to keep their 
mills in the most lar and brisk employ. Last week warrant 
iron was quoted at 56s. 6d. cash, but this week 58s, 3d. is quoted 
for Bessemer qualities of iron, and a fuller business has been done 
at this figure than was done at the lower quotation. Indeed, tke 

rospect of higher prices is causing many users of iron to buy 
largely, with a view of being able to get an advantage on the 
Sieher values which are soon =< torule. Makers are quot- 
ing 58s. 6d. to 60s. per ton for mer qualities net f.o.b., and 
in many cases orders for forward delivery cannot be placed for 
large parcels. 

The most remarkable feature of the week is the fact that stocks 
of hematite warrants this week have for the first time this year 
increased, although only to the extent of twenty-two tons. Every 
week, without exception, from the beginning of the year there bas 
been a reduction in stocks, but now that the possibilities point to 
fuller prices, a check has been given to the disposition to clear 
stocks off. At any rate, stocks have been reduced since the begin- 
ning of the year to the extent of 134,254 tons, and the stocks now 
represent 246,290 tons, compared with 380,000 tons in the begin- 
ning of the year. 

The steel trade is in a better a than it has been, and the 
outlook all round is cheerful. ils are steady, though not very 
brisk at £5 for heavy, £6 for light, and £7 for colliery sections. In 
steel shipbuilding material there is more life, and the demand from 
all sources is stronger. On local account there is a good demand, ard 

rices are at £6 10s. for a and £5 17s. 6d. for angles. Other 

ranches of the steel trade are steady and active, and there is a 
good demand for blooms, tin-plate bars, yu slabs, and billets. 
The steel casting department is brisk, and orders are plentiful. 

Iron ore is rather firmer, and the demand is better, but ordinary 
qualities are still at 11s. per ton, net at mines. 

Shipbuilders and engineers are busier, and the new orders 
recently received will help to give permanence to the present state 
of activity. The Naval Construction and Armaments Company 
has booked two additional orders—one for a steamer of 3000 tons 
for the West Indian and Pacific mer acigne: Company, and a small 
steamer for Messrs. Elder, Dempster, and Co., of Liverpool. 

Messrs. Gilchrist and Co., engineers, of Liverpool, have visited 
the Whitehaven Shipyard with a view to acquiring it, by leave or 
otherwise. It is contemplated, if arrangements can be made, to 
build ships at Whitehaven and fit them with engines at Liverpool. 
Hopes are entertained that the arrangement will be carried into 
effect, as the yard has been closed for a long time. 

A find of coal is reported from Bootle, in Cumberland, about 
fourteen miles north of Barrow. The find is of good quality, and 
explorations are to be made with a view of ascertaining its extent 
and general character. A good workable seam of coal here would 
be of the greatest commercial advantage to the manufacturing 
town of Barrow, and to the north-west district generally. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE improvement noted in the iron trade last week is main- 
tained, though employers are not without anxiety in regard to the 
action of the trades union leaders as shadowed by the recent Con- 
gress at Liverpool. Some uneasiness is perceptible among the 
workpeople, who are at present exceptionally well paid as compared 
with former years. At present, happily, the heavy trades are 
entirely free from labour disputes. Prices remain very much as 
last quoted: Hematite iron, 67s. 6d. per ton; Siemens-Martin 
billets, £6 15s.; Bessemer billets, £6 10s.; steel wagon tires and 
axles, £10 10s.; springs, £11. A very large Bp of coal has 
been forwarded to the metropolis by way of Hull during the past 
month. Agents and merchants have had some difficulty recently 
in obtaining supplies, 

The gr ype Coal and Iron Company’s report has been 
awaited with exceptional interest this year, and now that it is 
issued it is even more satisfactory than was anticipated. The 
directors state that the ironstone properties have materially con- 
tributed to the gratifying results, and that they are about to 
increase their operations in this direction, which they have now an 
opportunity of doing. They report that the iron trade appears to 
be steadily and healthily improving, and that the coal trade is in a 
satisfactory condition. If wise and prudent counsels come from the 
leaders of the workpeople there is every prospect of a steady business, 
giving adequate remuneration to labour, and a reasonable return 
to capital, without unduly pressing on the general trades of the 
country. The dividend for the year is at the rate of 74 per cent. 
on the paid-up capital. The gross profit was £90,206, interest and 
depreciation required £16,562, leaving a net profit, with last year’s 

lance, of £76,302. A sum of £19,314 has been already distributed 
in interim dividends, leaving £56,987. After paying the further 
dividend the directors are able to add £21,310 to reserve—increasing 
that fund to £70,000—and to carry forward £5468. 

The new American tariff is ve. pry to come into operation on 
the lst of next month. Sheffield steel manufacturers are sending 
goods free on board at Liverpool, the American customer being 
required to accept the responsibility of delivery. In some instances 
local cutlery firms have received instructions to cancel all orders 
which cannot be shipped by to-morrow—Saturday. In other 
markets there is a very good business doing; but the houses 
depending mainly on the American market will have a dull time of 
it this autumn. 

The Sheffield contingent for the American meetings of the Iron 
and Steel Institute sail to-morrow per the Servia from Liverpool. 
They include Mr. R, A. Hadfield (Hadfield’s Steel Foundry Com- 
pany) ; Mr. J. Grayson Lowood (J. Grayson Lowood and Co., 
She eld, Atterclifie, i and Middlesbrough); Mr. W. Steel, 
Mr. H. Peech, and Mr. W. Tozer (Steel, Peech, and Tozer, Phoenix 
Bessemer Works, Rotherham); Mr. George Senior, steel manufac- 
turer, Ponds Forge, Sheffield; Mr. J. F. Hall (Wm. Jessop and 
Sons, Brightside Steel Works); Mr. B. G. Wood, Wardsend Steel 
Works; M. G. Jackson-Smith (S. Osborn and Co., Clyde Stee 
Works); Mr. J. W. -Shipman, Wire Works, Attercliffe; Mr. 
Joseph Needham (Needham and Veall, cutlery manufacturers) ; 
Mr. J. J. Richards and Mr. W. Davies (John Brown and Co., 
Atlas Steel and Ironworks), Mr. G. W. Hawksle: Olarekg and 
Wild, boilermakers, Brightside); Mr. E. Brooke, The Hagg, 
Wadsley Bridge; Mr. B. M. Renton, iron and steel merchant; 
Mr, W. F. Beardshaw (Baltic Steel Works, Attercliffe), Mr. George 
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Siddell, Mr. R. K. Evans, Mr. E. Dickinson, Mr. Thomas Cooke, 
Mr. W. Fearnchough, Mr. Henry J Mr. W. Radcliffe, Mr. W. 
Ryland,, Mr. R. 8. Wood, Mr. W. H. Walker, Mr. F. Corb, and 
Mr. F. Seaman. 

Mr. W. J. Davis, late factory inspector for Sheffield, now secre- 
tary of the Brassworkers’ Association, has been presented with a 
cheque fer £100 by the members of the Birmingham Bedstead 
Makers’ Society, in recognition of his services in obtaining an 
advance, by way of bonus, of 15 per cent. in their wages. Mr. 
Davis, in reply, stated that since he returned to Birmingham 
increased wages had been obtained equal to £120,000 yearly, and 
the poor-rate reduced 7d. in the pound, or £50,000 yearly. He 
cautioned the masters against attempting to lower wages again, 
reminding them that a great commercial depression followed such 
action a few yearsago. Mr. Davis, itis said, contemplates entering 
Parliament in the interests of trades unions. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
has arranged terms with its dock labourers at Grimsby. The 
cficials of the Hull Dockers’ Union, which exercises supervision 
over the North-Eastern ports, asked the company to concede 
4s, 6d. per day and 8d. per hour overtime. A conference took 
— Pont, the re ee of the various _—— es 

Tr. i eral manager of the company. ie advance 
asked for was a Soe of 64. per day and 2d. per hour in overtime, 
with certain privileges in ~ 5 to holidays, &c. The company 
offered 4s. 3d. per day, and 7d. per hour overtime, practically 
** splitting the difference,” and granted all the other requests. At 
@ mass meeting of the men the delegates were reasonable enough 
to urge the men not to force on a strike, but to accept the terms 
offered. It was decided by a small majority to agree to the com- 
pany’s terms, and thus a dockers’ strike, which would have 
seriously affected trading interests in Sheffield and South York- 
shire districts, has been averted. 

Barnsley has again deferred the question of electric lighting. A 
proposal was before the Corporation to apply to the Local Govern- 
ment Board for sanction to borrow rs for electric lighting 
—— and to appoint Mr. Bromley Holmes electrical engineer 

uring the construction of the electric _— plant, and also for 
three months after its completion. The ma ba authorities seem 
to be in doubt between two systems—the Westinghouse or the 
Thompson-Houston. A strong feeling prevailed that there could 
be no harm in waiting a little longer, not even if the Lighting 
Committee were to wait one, two, or three years, or even sent some 
members of the Council over to America to ascertain what had 
been done there. 

Tue Sheffield United Gas Light Company continues to prosper. 
In ‘its report to 30th June last the directors report a satisfac- 
tory increase in the sale of gas. This enables it to pay the full 
dividends without having recourse to the reserve fund, which now 
stands at £78,618. The dividends—10 per cent.—on the various 
classes of stock represent £33,251. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
THE Cleveland iron trade continues in a very satisf: con- 


dition. Consumers now appear to be convinced that they gain 
nothing by waiting longer, and so are contracting for their autumn 
requirements at the advanced prices. The market held at Middles- 
brough on Tuesday last was well attended, and transactions took 
place at fully 1s. per ton above last week’s prices. Makers demanded 
47s. 6d. per ton for No. 3 g.m.b., and even more in jal cases 
where immediate delivery was required. Some lots were 
sold by merchants at 47s. 3d.; buyers freely offered 47s., but 
without finding sellers. The demand for forge iron for Scotland 
and for local consumption continues to improve, and the price has 
nae to 44s. per ton. No, 4 foundry is offered at 


Warrants are in demand at 47s. 6d. per ton, but sellers are 
scarce, and will not accept less than 47s. 9d. 

The stock held by Connal and Co., at their Middlesbrough store, 
was, on Monday last, 90,818 tons, representing a decrease of 
178 tons during the week. 

: = shipments 4 pig mpl > Tees since the Ist inst. are 
argely in excess of those ein the corresponding of last 
month, the exports to the 15th inst. being 38,502 — 

Finished iron manufacturers have lately booked large quantities 
at advanced prices, and are not now so eager to sell as they were. 
Consumers, on the other hand, show considerable anxiety to buy 
for forward delivery. Quotations on Tuesday last were as follows, 
viz.:—Ship-plates, £6 2s. 6d. to £6 5s. per ton ; common bars, £6; 
and angles, £5 17s. 6d. to £6, all free on trucks at makers’ works, 
less 24 per cent. discount. 

Steel makers find the demand for their products rather slack, 
they ask £5 per ton for rails, and £6 12s, 6d. for ship plates. 

e Tees-side Iron and Engine Works Company is likely to be 
very busy for some time to come. Amongst other important con- 
tracts which it has recently made, bridge work of an aggregate 
weight of 2400 tons has been ordered by the Madras Railway Com- 
pany, consisting of fifteen spans of 140ft. each, or a total length of 
nearly half a mile. The large roof required by the Consett Iron 
wy 3 for its new angle mill has also been be beer at the Tees- 
side Works, This contract includes more than 1700 tons of iron- 
work. Altogether this company seems likely to regain, under the 
new management, its former condition of ow The only 
d ent which is not pressed is the foundry. 

e annual meeting of the shareholders of Messrs. Sadler and 
Co., chemical manufacturers, was held at Middlesbrough on the 
15th inst., Mr. C. F. H. Bolckow, chairman of the company, pre- 
siding. The recommendation of the directors that a dividend of 
12s, per share, or 5 per cent. on paid-up share capital, be declared 
out of the profits of the last financial year, was unanimously 
adopted. Mr. Bolckow and Mr. Fry, M.P., the retiring members 
of the board, were re-elected, and Mr. J. Gilchrist was appointed 
auditor for the current twelve months. 

On the 12th inst., by invitation of the chairman and members 
of the Tees Conserva Commission, about 250 payers of river 
dues made an excursion down the river for the purpose of inspecting 
the improvements which have been effected in the navigation of the 
river — thelastthirty-fiveyears. Afterthe inspection, they were 
entertained at luncheon in a large wooden erection at the fifth 
buoy light. Sir Joseph W. Pease, Bart. , M.P., chairman of the Com- 
orc Demy ee Whilst thus occupied, the s.s. Guy Manneri 
happened to pass by on her way to sea. She is 390ft. long, 
came into the Tees with 1750 tons of cargo; she had taken in 
another 1950 tons, making a total of 3700 tons. With this her 
draught was 24ft. 6in., and she was then leaving the river for 
Shanghai, with the full confidence of her officers that she would be 
able to pass the bar without trouble. In the course of the speeches 
which followed, it was stated that the imports for the year ending 
last August were 1,190,000 tons, and the exports 1,824,000. The 
latter figure included 97,200 tons of salt, and € 60,000 tons of basic 
slag manure. The exports also included considerable quantities of 
manufactured goods from Leeds and Bradford, and railway carriages, 

agons, and | tives. The i of the Commission last year 
was £65,000, and there is not a singleaccountinarrear. The loans 
of the Commission now amount to between £800,000 and £900,000, 
and they have now power to borrow only £14,000 more. The 
chairman said that the river at present has a channel 50ft. wide b 
15ft. deep at the lowest spring tides up to the Middlesbrough 
Dock, and 18ft. up to the fifth buoy light. By dredging operations 
he hoped to make it soon 18ft. deep to Middles dock, 15ft. 
to Newport, and 12ft. to Stockton. He thought they would yet 
have to go to Parliament for further powers to increase the depth 
of — — to —_ further facilities. 

new Shipping Federation, the organisation of which is ex 
to be complete by the end of the present week, is being much dis- 
cussed in the North of England. It has been forced into existence 








by the recent arbitrary proceedings of the Sailors’ and Firemens’ 
nion and the serious disorganisation of maritime traffic which has 
resulted therefrom. The shipping federation is likely to be one of 


——— 

——:!= 
In coke a good deal continues to be done. Not only i 

large home consumption, but Welsh coke is in devour is 

parts of the country, and special trucks for the traffic are — 





the most powerful combinations of a commercial ter ever 
established. Support is promised from London, Liver- 
pool, North of gland, tch, and Irish firms, owning 
some millions of tons of shipping, and it is expected that the 
limited companies who own some of the ee 
ocean lines will join it after registration. The objects of the Federa- 
tionare purely defensive. One of its first operations will be to protect 
captains and officers of ships from the coercion and boycotting to 
which they have lately been subjected. Large numbers of them have 
already been forced to become members of the Sailors’ Trade Union 
against their will, under pain of detention of their ships. Indeed, 
unless strenuous efforts are made by the Shipping Federation, all 
captains and officers are likely soon to become the servants of their 
men’s union instead of their employers. This would be absolucely 
subversive of that discipline which is so necessary for the safety of 
life and property at sea. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a gradually strengthening tendency in the 
Glasgow pig iron market this week. Opening quietly and with 
much hesitation on the part of dealers, the market became very 
firm, and prices of warrants steadily advanced, a good business 
ultimately taking — The upward movement was caused chiefly 
by = of the miners, who are greatly curtailing the output 
of coal 

The shipments of pig iron in the t week were 10,879 tons, 
compared with 8310 in the co ing week of last year. There 
was dispatched to the United States tons; Canada, 1465; 
South America, 100; India, 150; Australia, 265; France, 45; 
Italy, 110; Germany, 2420; Russia, 40; Holland, 1060; Belgium, 
150; Spain, 126; China, 100; other countries, 170; the coastwise 
shipments having been 4480 tons, against 3710 in the same week of 
1889. The total shipments of pig iron from Scottish ports this 
matin en sme oy md tons, being 42,164 more than in the 

ing period o t year. 

The prices oS eskont? iron have been advancing in qupeiy 
with the position of the warrant market, and have risen during 
the week by amounts varying from 6d. to ls. 6d. per ton: 
—Govan, f.o.b. at Glasgow, No. 1, is quoted at 51s. 6d. ; No. 3, 
5is.; Carnbroe, 52s. 6d. and 52s.; Clyde, 60s. 6d. and 56s. 6d.; 
Gartsherrie, 61s. 6d. and 56s.; Summeriee, 62s. and 56s. 6d.; Lang- 
loan, 63s. 6d. and 57s.; Coltness, 64s. and 57s.; Calder, 63s, and 
55s. a, at Ayrshire ports, 52s, and 51s. 6d.; Dalmellington, 
54s. 53s. ; yo 60s. 6d. and 53s. 6d.; Shotts, at Leith, 
63s. 6d. and 57s. 6d.; Carron, at Grangemouth, 63s. and 56s, 6d. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotives to the value of £10,840, 
sewing machines £2395, machinery £25,140, steel goods £11,886, 
and general iron manufactures £21,750. 

The position of the malleable iron trade is considerably stronger 
than it was a week ago. The works are all very busy, the makers 
of common bars and of the best iron being alike well supplied with 
orders. Delivery of material is more difficult to obtain than for a 
long time and prices are firm. The lowest grade of common 
bars is quo’ at £6 7s. 6d.; second, £6 10s.; highest grade, 
£6 12s. 6d.; Sele 10s. along mal nail rods, £7 ; 
hoop, £7 5s.; sheets, £8; all less 5 per cent. discount. 

Business is active in the steel trade, although only a moderate 
quantity of fresh work is coming to hand. Steel angles are quoted 
at £6 5s.; sbip-plates, £7 ; bars, £7 5s. to £7 10s.; boiler plates, 
= 15s. to £8 ; all less 5 per cent. discount for delivery in Glasgow 


istrict. 

The foundry trade is gradually improving in most departments. 
In the small cast iron pipe branch the moulders are still out on 
strike against a reduction of 5 ~ cent. in their wages. The 
matcers have still considerable stocks of these pipes on hand, and 
at a meeting a few days _— os resolved to adhere to their deci- 
sion to reduce wages to extent mentioned. There is fair em- 
os ent in the large cast iron pipe department, and makers are 
looking forward to the placing of further contracts, including a 

one for New South Wales. It was believed that Newcastle- 
— would come into the market at present with its scheme for 
obtaining water from the Cheviots, but I am informed that the 
consideration of this scheme has been postponed for at least six 
mon‘ 

In the coal trade business has been mmuch hampered, owing to 
the inability of the coalmasters to guarantee early delivery. As 
shippers have not been able to arrange for cargoes at given dates, 
scarcely any vessels have been fixed during the week for coals 
outwards from the Clyde. This is reducing the t of the 
shipments, but the miners have been reducing the output to such 
an extent that the reduction has so far had little effect on the 
trade. The colliers have been working only two or three days a 
week in a number of districts, their object being so to curtail the 
reduction that the coalmasters would be obliged to concede their 
demand of 1s. per day additional wages. The cost of fuel is already 
felt to be very high by manufacturers, and it is feared that a 
further increase might have a serious effect upon trade. 


by 
~ 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE steel works from Landore to Blaenavon are in capital form, 
and at night in whatever direction the traveller goes the ‘‘ pyro- 
technic scene” is like a revival of the old days of prosperous iron 
making. 

Every one of the industries is in fair harmony with this satis- 
factory state of the steel trade, and it is gratifying to add that 
labour and wages questions are quieting down. There is still the 
small coal dispute ahead, which may give trouble in the coal trade, 
especially as coalowners are ap ing against the decision of 
Judge Owen, who ruled that small coal should be paid for. But 
it will be well not to anticipate trouble, especially as conciliation 
schemes are coming to the front, and the tendency is more for 
arbitration than fighting. Another conciliation scheme, a rival 
measure, it is understood, to that of Sir W. T. Lewis, is 
promi Sir William’s continues to w in favour, and 
even the provident clause is meeting with more support. If 
Sir William can get his scheme into a acce — he = 
attain a high position amo’ successful peacemakers, his 
scale havi eel ebitonn poste adhe results both to employers 
and men, e employers have met and discussed the measure, 
and now the workersare doing the same. I note that an important 
coal company has been floated at Glynneath, the Davis Rhondda, 
Merthyr, with a capital of £100,000. Another large one in Mon- 
mouthshire is also said to be advancing. Dowlais new sinking 
continues to make good headway, and the deep sinking of 
Pwil progresses. This is a formidable undertaking, but is in 

, and with ample capital at the back. It is a question 
of time, the results being certain. 

At the ports the coal trade remains firm and good, and is 
characterised by a good deal of buoyancy. An enormous output 
is being steadily sent to port, and in no quarter have I seen any 
stagnation. e temporary hitch is quite removed. Best steam 
has been selling from 14s, 9d. to 15s. 3d., but mid-week prices 
hardened, and as I write as much as 16s. is being asked and 
obtained for best coals. A class coal, though not the best, 





varies from 14s. 6d.; small is at 8s. 6d., an advance of 3d. per ton. 
Even house coal is beginning to look up, and if this can be main- 
tained for a month, it will tell upon future contracts. This week 
the - is 14s, for best, and even seconds are selling at 12s. 3d, 
to 12s, 6d.; ‘‘ through” coals are quoted at 10s. 3d, to 10s. 6d. 





r g- Prices remain at 21s, for furnace, and 2: - 
ee ‘ oe to 28a, for 
tent fuel shows no falling-off, and most makers a 
aduanting aah Soseeniye se — lds, 6d, ey ey 
w is in loo up. les are heavy, and | ; 
~ as much as 17, éd. . d Atest: prices 
n the steel trade a good deal of substantial work is bei 
and I am informed that strong encouragement is being Boat 
keep the stocks of ore complete. This week large cargoes came 
in for Blaenavon and Cyfarthfa from Bilbao, and a good run ma 
now be expected until the winter season sets in, especially at, 
“4 - the docks has lessened. 4 
ith the exception of pig, which has seen better figures dur; 
last week, prices are practically the same as last weak, Guat 
ig is quoted at 50s. 7d. to 50s. 10d.; Middlesbrough, 47s, a 
riton Ferry hematite, 65s. ; Welsh bassup to £65s.; Bessemer bars. 
£5 15s.; Siemens, £6 2s, 6d. Railsare firm from £5 5s, to £6 lis,” 
according to section. , 

The make of tin bar is very large. Swansea and the Lianell 
district continues to receive large supplies of tin bar from th, 
Welsh steel works, and in addition important consignments are 
coming in from Barrow and from Ardrossan. A cargo from the 
latter place consisted of 8398 tons. 

A satisfactory state of things obtains at Swansea. The prosperit 
of the port continues, and the ratio in most exports is on the, 
ascending scale. Last week’s business show 11,000 tons 
increase. In coal and patent fuel the shipments were 41,340 tons, 

The tin-plate trade is brisk, and prices show a tendency to 
advance. e exports last week exceeded 67,000 boxes, and as 
the make was 61,000, stocks again fell off. The Swansea stock now 
consists of 151,449 boxes, This compares favourably with 182 000 
boxes held at this time last year. A 

The principal makers of tin-plates are all well booked forward 
and thus sales are limited, and no business of much account is 
being done, except at sellers’ quotations. It is difficult to state what 
these are exactly, but some idea may be obtained from the follow. 
ing :—Coke tins, 15s, 3d. to 15s. 6d.; Bessemer, 15s, 6d. to 15s, 9d,: 
Siemens coke 16s. to 16s. 3d. Buyers consider themselves 
fortunate in getting orders booked within 3d. or 6d. of these 
figures, Wasters are selling from 14s. upwards, 

Tin-plate makers here are more sanguine concerning the American 
tariff. If the Bill passes, the intention in America is to erect 
fifteen tin works, as follows:—Chicago, six; Pittsburg, three; 
Mansfield, two; Denmier, two; Leechburg, two. These will take 
along time to erect, and so the American trade is regarded as safe 
for some time to come, and higher prices certain. 

A fine new steel screw steamer for the Rubio ore traffic between 
Newport, Mon., and Bilbao has been tried this week successfully, 
She will carry 2200 tons as a light draught. Engines are by West- 
garth, English, and Co., of Middlesbrough. The steamer was 

uilt by Irvine and Co., of West Hartlepool. 

‘ Iron and railway shares are firm. Cambrian railways are in 
favour. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE business done in the iron trade over here seems to be 
slightly improving, although it must be confessed, not as 
much as might be desired. There is a general belief, may be 
only a hope, that in autumn busi will i e. On the Silesian 
iron market pig iron continues dull; but there has been rather 
increasing animation in the demand for finished iron, ially 
from Russia and Roumania. Large quantities of plates and sheets 
have of late been going to Russia, but this rush must be looked 
upon as being dictated by peculiar circumstances, without any 
— of duration. For the sudden advance of 20 p.c. of the 

ussian tariff, which is the real cause of this apparent re-animation 
has, instead of being favourable, proved a smart hit to the Silesian 
iron industry, and it must be at least doubtful if, in future, export 
can be carried on at all to Russia. 

A pretty animated business is being done on the Austro- 
Hungarian iron market. The iron ore trade remains in a favour- 
able condition. Pig iron has further improved; for foundry Pig 
especially a lively demand is coming forward, prices being firm 
unchanged. On the finished iron market increasing animation and 
steadiness can be noticed, bars especially eter pe 
while girders appear somewhat neglected. Plates, hoops, and wire 
articles find ready sale. Machine and wagon factories are in good 
operation. The same can be reported of the steel works. 

The state of the French iron market has improved upon the 
week, D d has i d; orders are coming in in good 
number, while prices show a further tendency to firmness. 
Girders are scarcely to be had below 170f. p.t. Horseshoes stand 
270f. p.t. Official returns state that for the first two quarters of 
1890 the production of coal has increased by 969,105 tons, against 
the same period the year before. In fou ee, the increase was 
114,530 tons; in forge pig and plates, 44, tons; in rails and 
steel manufactured , 34,253 tons. 

Generally speaking, the condition of the Belgian iron market has 
somewhat improved, and confidence in the future seems slowly 
returning. Prices are tending to rise, while orders come in a trifle 
less scantily than of late. Bars No. I, can be bought at 130f. p.t., 
f.o.b, Antwerp; No. II., 137.50f.; and No, III., 145f. The Com- 

ie Athus sells furge pig at BOE. to 52f. _ Luxemburg foun- 

ty pig stands 62f.; Bessemer, 75f.; basic . Girders for export 
137-50f.; for inland, 140f.; angles, 147°50f. p.t. Plates for inland 
and abroad, 165f. to 255f.; sheets, 205f.; steel rails for export, 125f. 

If there is any ch to notice in the situation of the Rhenish- 
Westphalian iron trade, it is, at all events, not for the worse. 
Demand appears more animated. Prices are beginning to be 
maintained. Iron ore has not altered since last week. In the 
Siegerland and Nassau it is ~ ea while for Lorraine minette 
the prices are firmly maintained, M. 2°40 to 3°60 being paid for the 
different sorts. ery little can be said regarding the pig iron 
business. Spiegeleisen is rather briskly-called for at M. 66 (for the 
10 to 12 2 grade). Good forge —— M. 53 to 56; ony 
No. L, M. 75; No. IIL, M. 63; basic, M. 50; Bessemer, M. 7 
p.t. The import of foreign pig iron into Germany is, according to 
official returns, 17,000t. more than double the quantity of the year 
before. Finished iron is rather neglected. In bars and girders 
only the most immediate demand is covered. Plates and sheets 
are in rather better request, chiefly in consequence, no doubt, 
of the lately issued Government orders for locomotives. Foun- 
dries, machine and wagon factories, continue to be satisfactorily 
employed. 

‘he following are the present list prices per ton at works:—Good 
merchant bars, M. 165; angles, M. 175; girders, M. 150; hoops, 
M. 155 to 160; bars in basic and Bessemer, M. 166 to 170 billets 
ditto, M. 115; heavy boiler-plates, M. 220; tank ditto, M. 180; 
plates in steel, M. 190; tank ditto, M. 165; sheets, M. 180; iron 
wire rods, common quality, M. 145; drawn wire in iron or pron | 
M. 160; wire nails, M. 170; steel rails, M. 145 to 150; stee 
sleepers, M. 135 to 140; complete sets of wheels and axles, M. se 
to 340; axles, M. 240 to 250; steel tires, M. 230 to 250; light stee 
rails, M, 125 to 140. 




















On Tuesday week Messrs. D. and W. Henderson 
launched what is believed to be the largest sailing vessel in the 
world. She is 360ft. i Ape Yin. by 80ft., and her gross tonnage 
is 3750 tons. She will engaged rincipally in the nitrate trade, 
for which she is specially oll. er deadweight cwrying 
capacity is 6150 tons. 
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NEW COMPANIES. 


Tux following companies have just been regis- 


N, Hingley and Sons, Limited. 
ompany was red on the 9th inst, 
wine Sapital of £250,000, in £50 shares, to pur- 
hase the business of N. Hingley and Sons, with 
the lands, buildings, ironworks, blast furnaces, 
collieries, mines, =. = properties belonging 
ubscribers are .— 
— pir Shares. 
*B. Hingley, Cradley, Worcester, iron and coal 


a ciay,’itaice Owens, Worcester, iron and 
‘coal master . 
oH. M. Hinge, Hales Owen, Worcester, ron 


and coal maste' mabe 10 
J. Hingley, Cradley, Worcester.. «o 
8. Hingle Worcester, ironmaster.. |) 10 
Miss L. ee ‘iedlad, Worcester .. a 
Mrs. F. E. Hingley, Hales Owen, Worcester. 3. 1 


The number of directors is not to be less than 
three, nor more than five; qualification, shares 
upon which £1000 has been paid up; the first are 
the subscribers denoted by anasterisk. The com- 
pany in ee meeting will determine remune- 
ration. istered office, Netherton Ironworks, 
Saeee, udley. 


Normandy’s Patent Marine Aérated Fresh Water 
ompany, Limited. 


This com was red on the 8th inst. 
with a capital of £53,000, divided into 5000 
r cent. cumulative preference shares of £10 
onthe and 6000 ordinary shares of 10s. each, to 
acquire as a going concern the business of manu- 
facturers of Normandy’s improved fresh water 
distillery machinery, and the general business of 
an engineer, carried on by Mr. Alphonse Nor- 
mandy, at Custom House station, Victoria Docks. 
The subscribers are:— 


Ord. 
“A. ag andy, Lam Streatham Hill, engi- 


an 8 1 
C. 7. t Holdsworth, 23 23, Bush: jane, solicitor |. a 1 
H. J. Marshall, 23, Bush-lane, solicitor... 
*Frank Normandy, 25, Sisters'-avenue, Clapham 
Common, barrister es 1 
C. Dorman, 23, Essox-street, Strand, solicitor |: 1 
C. H. Dorman, 23, Essex-street, Strand, — 1 
A. C. Moore, 23, Essex-street, Strand, solicitor . 1 


The number of directors is not to be less than 
two, nor more than seven ; qualification, £100 in 
shares; the first are the subscribers denoted by 
an asterisk ; remuneration, £350 per annum, 
divisible. Solicitors, Messrs. Kingsford, Dorman, 
and Co,, 23, Essex-street, Strand, 





Plastic Decoration and _— Maché Company, 
Lamit 


istered on the 4th inst., 
with a capital of £28,000, in £10 shares, to acquire 
the business carried on at 21, Wellington-street, 
Strand, and Market-road, Caledonian- road, by 
R. H. Brunton and H. Brewster, under the style 
of the Plastic Decoration and Papier Maché Com- 
pany. The first subscribers are :— 


This company was 


Shares. 
*J. A. Brewster, 66, Great Russell-street, W.C. .. 1 
*R. H. Brunton, Noni Lodge, Gipsy-road, West 


Norwood ue 1 
*H. Brewster, 66, Great ‘Russell- street, wc. : 1 
F. Halse-Francis, Victoria Lodge, West Norwood, 


medical student . 1 
Captain e* H. Kellie (Madras Staff Corps), 45, Pall 
1, 


Mal 
8. R. Blundstone, ry " Catherine-street, W.C., 


1 
1 
H. Kroll, si, Chestnut: ‘avenue, Forest Gate, E., 
clerk . 1 
There are not to “ in than ‘menue nor more 
than seven directors; the first are the subscribers 
denoted by an asterisk ; qualification, £500 
in shares ; remuneration, £25 each, and an addi- 
tional 10 ‘per cent. after 4 per cent. dividend. 
Solicitors, Messrs. Morgan, Son, and Upjohn, 7, 
Furnival's-inn, 





Railway Construction and Maintenance Company 
of Mexico, Limited. 

This company was registered on the 3rd ag 
with a capital of £100,000, in £10 shares, to 
construct railways, tramways, roads, harbours. 
canals, gas, electric and other lighting works an 


means of communication in Mexico. The sub- 
scribers are :— 

Shares. 

C, Chabot, Romford, Essex 1 

W. J. Longhurst, 20, Abchurch-lane™ 1 
R. J. Garwood, 354, remaining ‘Wandsworth, 

clerk i 1 

aoe cy a 1 





Hall, H 
H. A. Winearl, ‘10, Crekeli red, South Hamp- 
stead, solicitor 1 
Ad Kent. 8, Cross-street, South’ Wimbiedon, 
accountant Jé 1 
L. Du Cane, 25, ‘Park-crescent, W., solicitor... 1 


The number of directors is not to be less than 
three; qualification, £500 in shares or stock ; the 
subscribers are to appoint the first. The com- 
pany in cont meeting will determine remune- 
ration, licitors, Messrs. Buchan and Co., 50, 
Old Broad-street. 





Whitfield, Hodgson, and Brough, Limited. 


This company was red on the 10th ~~? 
with a capital of £10,000, in £10 shares, to 
acquire the business of ‘mechanical engineer and 
machinist, carried on at the Union-street Iron- 
works, Kettering, Northampton, by Charles 
Whitfield. The subscribers are :— 


e Whitfield, Ketterin, oo -. 

“3. BE. Ht , K ig, enginee eer 

T. E. r lodgson, Kettering, engineer 

W. P. Brough, Kettering, engineer... 
. Whitfield, Ke' tering . 


Miss E. 8. B land, Ulverston : 
Miss M. Byland, Ulverston 


The number of directors is not to be less than 
three, nor more than four; the first are the 
subscribers denoted by an asterisk ; qualification, 
£1000 in shares or stock; remuneration, £100 

er annum each, 








THE PATENT JOURNAL. 
Condensed from ** ™ Soo Oficial Journal of 
‘atents. 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
“name and — of the communicating party are 
printed in 

eo September, 1890. 


14,069. Rerarnine in Posrriow Necxt1gs, E. P. Jerrard, 
London. 

14,070. Automatic WaTEerinc Friower-pot, E. T, 
Boston, Weston-super-Mare, 

14,071. PLayino and Surracino Woop or Metat, W. 
Sanda: , Nottingham. 

abo RONING SHIRT Fronts, &c., T. Bradford, Man- 
chester. 

14,078. Grippers for Printinc Macuines, W. H. Ibbet- 
son, Yorkshire. 

14,074. SweeTmeats, L. Noblett, Liverpool. 

14, are REFRIGERATING APPARATUS, J. A. Orme, Liver- 

ior. Sarety Two-wHEELED VEHICLE, A. T. Burnett, 

London. 

14,077. Automatic TRANSMITTER for SvupMARINE 
CABLES, T. J. Wilmot, Glasgow. 

14,078, Promotixe the ComBustion of Swoxe in Steam 


Borer Furnaces, R. Wallbank and J. Pollitt, Man- 


chester. 

14,079. Travettinc Iron Cor and Trunk, E. C. 
Ria Caver 
4,080. Expvosives, C. 0. Lundholm, J. Sayers, and 
wy Cullen, Glasgow. 

14,081. FricrionaL CiurcHes, E. Geadon and T. 8. 


8, 8. 

14,082. ComPILING, &c., Appresses of Trapes or Per- 
sons, A. Mackenzie London. 

14,083. Bicycves, G. Brown, Birmingham. 

14,084. Hyprate. of ALumina, E. Meyer, London. 

14,085. ATTACHMENT to MATCH-BOXES, E. Edwards. — 
(H. Meyer, Germany.) 

14,086. SELP-SIGNALLING TARGET, F.F. seaeie®, Hants. 

i, ‘087. SHELTER for Park Cuarrs, &c., H . Wilf ilfred, 
London. 

14 pasting AERATRD Water and other Borris, 8. Switzer, 

D 

14,089. rene Wueers, W. Bennett, London. 

14, 090. Or Cans, A. J. Jarman, London. 

14, 091. Bicycies, &c., J. McAteer, London. 

14,002. Divipine Breap &c., A. W. Kiddie, London. 

14,003. Fire ALARM, P. Neil,’ London. 

14, i004. Be REW Storrers for Borr.es, J. Armstrong, 


on. 
14,095. Rearinc and Mowine Macuines, J. Moore, 
mdon. 
14,096. Prope ine Suips, J. A. Novello, London. 
14 wl sreeepane or Packine for Borr.xs, B. Piffard, 


14 098. Sonaw-currime Apparatus, H. Westbrook and 
R. Burns, London. 

14,099. Exastic Wuee ts, W. O. Aves, Londo! 

M4, 100. Or. Lamps, J, 8. Campbell.—(C. M. "Ditesend, 
ii nited States. 

14,101. Composition for Potishinc Metrat Surraces, 
8. Wilson, Liverpool. 

14,102. Catcuinc Morus, &c., 8. Wilson, Liv 1. 

14,103. Hanp Stamps for Datino, &c., W. P. 
son.—(M. R. y Garcia and B. M. y Lopez del Castillo, 
Spain.) 

14,104. Furnaces, &c., H. C. Shaw, Live 1. 

14,105. TurNinc Over the Leaves of Music, D. W. 
Bavaird, G iw. 

14,106. Composition for PoLisninc Leatuer, H. Joyce, 


London, 
ay rl > camaaaaaaad Composition, R. F. Metzeler, 


4,108. ee of Trousers Suspenpers, C. E. 
don London. 

14,109. GENERATING Heat, J. A. Rossiter, London. 

14,110. Agratine Liquips, W. Tice, London 

14,111. Inp1a-RUBBER TrREs for WHEELS, T. J. Williams, 
London. 

14,112. Errectine the Compustion of Fue, 8. A. John- 
son, London. 

14,113. Macaine for Wetpinc Wire, B. J. B. Mills.— 
CW. A. Phillips, United States.) 

14,114. Cotp Storace Houses, A. W. Black, London. 

14,115. Artiricta, Fue., H. H. Lake.—(J. Lundstrim 
and Co., Sweden. 

14,116. Borris Stoppers, W. R. Reynolds, London. 

14,117. Breecn-Loapinc Guns, ER. von Skoda, 


London. 
—_ Rerininc, &., Matt Liquors, G. Roskilly, 


on. 
14,119. ADVERTISING on Paper in Rotis, &c , W. W. 
ey, London. 
14,120. Trres for VeLocipepe Wuerers, &c., R. Hum- 
phreys, London. 
14,121. Saavinc, Toret, and Apvertisinc Date 
Biocks, O. I. Milne, London. 


9th September, 1890. 


14,122. Licutine, E. P. Jarrard, London. 
14128. Horsesnors, A. W. and 8. Butterfield, Brad- 


14,124. Sewinc Macuine Suvurties, A. Anderson.— 
(The Singer Manufacturing Company, United States.) 
14,125. Utitistnc Waste Heat from the Exuaust of 
Gas Enoines, C. A. Franklin, Bristol. 

14,126. Jornts for Pires or Tupes, A. Eadie and J. 
Tannahi! ill, Gl Ww. 

14,127. TRONING acuines, G. C. Roberts, Manchester. 

14,128. Reversinc Gears, G. C. Roberts, Manchester. 

is, 129. Unions or Coupiinos for Pires, E. Wilford, 
Nottingham. 

14,180. Bicvctes and Tricycies, A. Pohlmann and 
L. P. Foster, Halifax. 

14,181. ComBrneD Fitters and Lusricators, H. G. 
Held, Manchester. 

14,182. Hanotno Eartu Croset Doors, J. Palmer, 
Newcastle-on-Tyne. 

14,133, Srups for Securine Crrrs, &c., C. R. Mling- 
worth, Barnsley. 

14,184. Horse-rower Gavucres, K. Leverkus, Man- 
chester. 

14,135. ControLtinc Motion in Macninery, W. 

inchliffe, Wakefield. 
14,136. Facite Rotier Busa, J. 8. Rogers, Cardiff. 
14, "187, Haagow for Ho.pixe Waters, &c., J. Cuth- 


rt, 
14,138. Fine J Senaren, B. Willcox.—(4. M. de L. Car- 
valho, Portugal.) 
14,139. Grates, J. Taylor, G. Warsop, and H. W. Hill, 
Nottingham. 


ol le 

1s Hanome Irons and the Lis, J. Taylor, Not- 
ngham. 

14,141. Cutiery, C. Law, sen., Sheffield. 

+. acre Sewace Srupocr, G. V. Alsing, 
eme 

14,148. Pitanine Macuines, P. Koch, London. 

14,144. Weicuinc SMALL QuantITIEs, G. ‘Nithack, 


14th Doa Muzzte, H. James and G. Robinson, Shef- 
Mes. is Metatic Boxes, &c., W. Orr and P. 8. Brown, 
14,147. Sinr-anecenee Grapient Inpicators, W. H. 
14,148. Pazvmatic Lec or Surin Guarp, J. B. Haslam, 


14,149. Stop Sinks, —y Asu-pits, and Roap GULLIEs, 
P. J. Preston, Batle 

14,150. MECHANICAL “Ganneoanp Toy, 8. H. Sharp, 
jun., Leeds. 

14, ‘os os Troms Fours, R. Felton and H. Forstermann, 


ain Decann for Provecrinc Cuimney, F, G. 
"ae Birmingham. 

14,153. VentiLaTinG Sasu Bars or AsTRAGALs, J. P. 
Macdonald, Glasgow. 





14,154. Pistow Rives for Steam Cy.inpers, T. Shep- 


Manchester. 
14,155. Switcupoarps for Sete Systems, H. T. 
. Fraser and . Brown, 


14,156. ELEcTRICAL ALARM Siete 4 &e., H., England, 
14,157. re Frames for Cycies, A. R. Bonnick, 
ham. 


irming! 
14,158. Cyctz Wuee xs, A. R. Bonnick, Birmin =. 
14 50. a Liquips for Ciosets, G. Taylor, 


aioe rot tRE ALaRuMs, G. 8. Parkinson, London. 

14, ‘pee Prosectives, J. E. Bott and G. H. Cammell, 
mdon. 

14,162, Crncutar Saws, J. E. Bott, London. 

14,163. Fastenrnc Rairway Carriace Doors, C. 


Luton. 
14,164, INDESTRUCTIBLE Grip Canpiestick, H. Sach, 
andon, 
14,165. Lerren Weicner and Leap Pencin, J. C. 


ju mdon. 

14,166, Harr Curzer, W. B. Hinde, London. 

14,167. Caste Rattway, J. H. Pendleton, C. Tiers, 
and A. Bryson, London. 

14, ye ‘roots for Maxine Sptices in Ropes, F. Frasi, 


14, 160. "iasenat Sranp for Ketries, &c., T. E. 
Frank lyn, London. 

14,170. Heaps for Drums, A. J. Boult.—(G. Vavzandt, 
United States.) 

14,171. Preventinc Overneatine of Surraces, R. 
Spencer, Liverpool. 

14,172. Waist-BAND for Aprons, &c., J. Carter, London. 

14.173, STEREOTYPE Puiates, J. W. Osborne and C. 
Edelheim, Liverpool. 

14,174. MANUFACTURE of Srockines, F. Jackson and 
T. Everard, London. 

14,175. CurisTmas Carps, &c., C. Heymann and E. 
Bchmii 't, London. 

14,176. CaLenpars, J. Somerville, Glasgow. 

14,177. Casks, a Somerville, oe. 

el Propusion of Suips or Vesseis, K. Wright, 

14,179. / Cane and Camp Sroous, H. Hend- 
rickson, London. 

Ss Lacixc Hooxs for Suogs, &c., W. H. Smidt, 


14,181. ELECTRICAL Foo Sienat for Rattways, W. 
Andrews, Nottingham. 

14,182. TELEPHONIC SwiTcHING Sg ueemma H. T. O. 

rand J. W. Brown, 

14,183. Hancer for Hotprixne Foeeam, Cc. P. Biggs, 
London. 

14,184. VenTrLators, J. E. Sears, London. 

14,185. Sicn Boarps and ApvertTisinc Boarps, J. 
Bartlett, London. 

14,186. ELEcTRIC Switcues, C. G. Perkins, London. 

14187. Manvuracture of Gear Wuee s, C. H. Trask, 

mdi 


14,188. hrs Covup.inos, H. Balbian, London. 

14.189, Fits for use in Puorocrapny, V. Planchon, 

14,190. Amuxc or Porntinc Guns at Sea, D. A. Fiske, 
London. 

14,191. Evectrric Raitways, M. W. Dewey, London. 

14,192. SicuTinc Guns, J. E. C. Bracebridge, London. 

14,198. Controttisc Exvectric Currents, R. Lang- 


8, London. 
14,194. Transmittine, &c., APPARATUS, G. R. Baldwin, 
London. 


14,195. Mecuanicat Toy, H. H ves, London. 

14,196. IncanpEscent Lamps, W. R. Lake.—(J. B. 
Tibbits, United States.) : 

14,197. ELecrric Motors, W. R. Lake.—( The Thomson- 
Houston International Electric Company, United 

tates. 

14,198. Steam Borer Furnaces, R. Byrom and T. 
Bayley, London. 

14,199. Paorocraruic Cameras, J. J. Fosser and T. 
Naylor, London. 

14,200. CiGar SHeats or Case, A. G. Goodes, London. 

14,201. Propvucinc Iyxitaip Desions, R. Grimaldi, 

mdon. 

14,202. a Payments, W. R. Lake.—(P. Bona- 
mico, 

14,203, Tines, J. 8. Smith, London. 

14,204. ELecrric Mrvers’ Sarety Lamp, G. C. Levey, 
London. 

14,205. Rowina Macurnes, E. J. Kerns, London. 

14,206. PREVENTING AccipDENtTs to Trarns, E. D. Graff, 
London. 

14,207. Governors, P. Jensen.—(C. B. Mohn, Norway.) 

14,208. SHEARING Sueep, J. C. Peache.—(A. C. Peache, 
New Zealand.) 


10th September, 1890. 
14,209. tor soeang ENAMELLED Sicn P.ates, B. Baugh, 
Birmingham. 
14, ait, Kexov une Stains from Ciorts, &c., I. Bucholz, 


14,211. Manuracture of Grass, D. Rylands and H. F. 
Boughton, Barnsl 

14,212. APPARATUS for Fitterine Sewace, W. Birch, 
Manchester. 

14,213. Sprnsnine Frsrovus Mareniaxs, R. Ainscow and 


a ley, . 
14,214. Automatic BARREL TinteR, A. Wood, 
Middleton. 


14,215. Horsesnoes, C. Lea, Barnsley 
14,216, Dicerne PotaTors, ‘J. Yates an T. Leather, 


tton. 
— Foupixo Seats, C. Groombridge and W. A. 
ion. 
14,218. — Sprines, J. Adams, London. 
14,219. ATTACHMENT for DRINKING Guasses, P. Mee, 
esterfield. 
14,220. Tospacco Pirzs, J. Jackson and J. Hill, 
Chorlton-cum- -Hardy. 
14,221. Steerine Bicycwes, &c., J. W. Hancock, sen., 
Knighton. 


soe SrreNcTHENING Boxes, &c., W. Robinson, 

effield. 

14,228. Foupinc Boats for Suips’ Use, W. Pirrie, 
Belfast. 


14,224. Pavep Streets and Roaps, E. Osborne, 
Bristol. 
14,225. Servietre Hooks or Suspenpers, F, A. Walton. 
rmingham. 
14,226. on Maxine Cases, C. J. and A. E. 


es, 
14,227. Trirop, E. Thomson, Glasgow. 
14,228. UMBRELLAS, &c., R. Starke, Glasgow. 
14,229. SMOKING PIPEs, ©. Jagger, Manchester. 
14, 230. Loom Temptes, 8. Darragh, Glasgow. 
14, 2. at beeen 8. Bott, J. Sheppard, and C. 


Barnard 
14,232. DYNAMO-ELECTRIC Macutnery, R. Kennedy, 

Kilmarnock. 
14,233. ORNAMENTAL Tops for Cakes, T. Willy, 


London. 
14,234. Sarety Enve tore, B. Bloom and J. Slonimski, 

mdon. 
= —— for Supptyinc Arr in Mings, U. 


— Raat Wixpow Sasues, J. Bullen and E. 
on. 

14,237. eee Fasteninos and Jorsinc LeatTHer, H. 
‘Alexander, Alloa. 

14 ae Toots, W. Phillips and R. W. Smith, 

ndon. 

14,239. CLEANING PaINTED or VARNISHED Work, J. 
Pettigrew, London. 

14,240. Furnaces, W L. Wise.—(7. L. Stéphanon, 
Mauritius. us.) 

14,241. Furnace Grate W. L. Wise.—(7. L. Stépha- 

non, Mauritius.) 

14,949 242. Rino Sprnnine Macurnes, W. L. Wise.—(Ritter, 
Rittmayer, and Co,, Austria.) 

“pe 5 DRY ConceNTRATION of Ores, C. 8S. Bailey, 


14,244. a Coat to Furnaces, W. Barnes and 
E. M. Clymer, London. 
14,245. WALKING Sticks, J, W. 8S. Neal, London. 





14,246. gr of Treatine Sik, &c., D. Gantillon, 
md. 

14,247. — of Doc Carts, W. B. Dawson, London. 

14, 248. Discuarce Cock, J. D. Hering and M. H. 
Helb’ , London. 

14,249, facuinery for Currina Woop, E. Edwards.— 
(K. Cufe, Germany.) 

— YDRAULIC Horstinc Apparatus, D. Thomas, 


on. 

14,251. Drawine orr MeasurEeD Quantities of Liquip, 
A. E. mdon. 

14,252. ARTIFICIAL Sanp Er Barts, D. Bell, London. 

14,253. Treatment of Sewace, A. O Jones and 8. Fox, 
London. 

14,254. TREATMENT of Sewace, A. O. Jones, London. 

14,255. GenERaTING, &., Evecrrica, Enercy, W. 
Lowrie and C. J. Hall, London. 

14,256. Corset Bopice, M. Orr, London. 

14,257. Prirtinc Macuryes, E. J. Lambert, London. 

14 258. PropucinG PERFORATED STENCILS, H. F. 
Standing, London. 

14, ee Switcs for Speakinc Tuses, H. A. Cutmore, 


on. 

14,260. Macnetic Carrier Systems, H. J. Haddan.— 
(J. T. Williams, United States.) 

14,261. Incupators, C. E. Glover, London. 

14,262. VenriLators, J. E. Sears, London. 

bys Dummy Stock for Topacconists, W. C. Day, 


on. 
a ee ApptyinG Heat for Motive Power, C. Latarche, 


mdon. 

14,265. Construction of Tanks, T. Pridham, London. 

14,266. InK-wELLs, H. Miiller, London. 

14, 267. seman gee ~ as of WHee.s for Venicies, P. A. 

wee Rouuixe Bars of Meat, W. R. Lake.—(K. 
Daelen, Germany.) 

14,269. ExecrricaL SIGNALLING Apparatus, R. D. 
Rade cliffe, London. 

14,270. PULLEY Ciurcn, E. Waldron, London. 

14,271. Door Hancer, C. A. Reynolds, London. 

M4, 272. Two-WHEELED VEHICLES, H. H. Lockwood and 
and W. H. Curtis, London. 

14,273, Fire-arms or Orpnance, G. F. Redfern.—{IV. 
Bergman and E. Fernstrom, Sweden.) 

14,274. WaTEeRPROoF GARMENTS, B. Maiers, London. 

14,275. Boots and Suogs, A. White, London. 

14,276. Barrier for Cycies, T. G. “Allen, jun., w. L. 
Bachtleben, and J. F. Walters, London 

14,277. CycLe Lamps, H. Salsbu ary, London. 

14, 278. Rartway Axes, H. Datttrebande, London. 

14,279. Dresstnc Ores, R. D. Bowman, London. 

14,280. Repucinc Dressep, &c., Ores, R. D. Bowman, 
London. 

14,281. Kyee-cap, C. E. Hern, London. 

14,282. Skercuinc Lanpscares from Nature, C. E. 
Hern, mdon. 

14,283. Wire Gseus for Danpy Routers, J. Pohle, 


ndon 
——, a Biowers, R. Laidlaw and J. Sharp, 
mdon. 


11th September, 1890. 
14,285. Faciuitatinc Suckiinc of Iyrants, O. M. Jer- 


on. 

14,286. Pires for Smoxrxe Topacco, E. R. F. Mason, 
Bef x. 

14,287. Fiy WHEELS of Macutnes, W. H. Summerscales, 
Halifax. 

14,288. big of Coacues and other Venicues, G. H. 
6 “ 

14,289. APPLIANCES for VentiLatinc, F. H. Smith, 


London. 

— ‘Pacer Bars for Stoves, W. A. Price and F. R. 
ker, Birmingham. 

hy oy Sewirne Macuines, J. and A. K. Forbes, 


14,292. Rack Puttey, F. Smallwood, Birmingham. 

14,293. Pipe, C. E. Challis, London. 

14, 204. Guaziers’ SpRIG Correr, E. Eden and W. H. 
Day, West Cowes. 

14,295. Picrure Frames for Macrame Work, J. E. 
Dean, Lancaster. 

14, pane Toy Puzzies, E. Ahiqvist and R. Barkowski, 


14,297. CARBURETTERS, G. Webb, London. 
14,298. Supp_yinc Gas Licutrnc to VEHICLEs, G. Webb, 


mdon. 
14,299. Watt VenTiLatTors, W. Morrison, New 
Swindon. 
14,300. VELocIPEDES and Carriaces, T. Mitchell, 


pton. 
14,301. ~~ Courtine Puiate, C. Harris, 


‘yr 

14,302. Dyeinc Corton, T. Ingham, Manchester. 

14,303. Securinc Cart and other Doors, J. Kaye 
Bradford. 

14,304. Recepractes for Hotpinc Neepies, F. W 
Averill, Birmingham. 

14,305. Topacco Pipes and CLEANERS, J. A. G. Ross 
Newcastle-on-Tyne. 

14,306. Skip Motion of Biscurr Macaryery, D. B 
Thomson n, Ww. 

14,307. Biscurt-cuttinc Macurnes, D. E. Thomson, 
G 


Ww. 

14,308. Vapour Enotes, H. M. Nicholls, London. 

14,309. WALL ADVERTISING TaBLETs, F. W. Hembry, 
London. 

14,310. Tors of KircHen Fenpers, J. Crawford, Dudley. 

14,811. Comprnation Barus, W. B. Burkinshaw, 

ndon. 
= Automatic Door Fasrenincs, J. Gibbins, 
low ‘ 

14,313. Execrric Foc Sicnat for Ramways, R. 
Al , Palmer's Green. 

14,314. Hammerinc Bevits on to Sreext Bars, J. 
Dickson, Sheffield. 

14,315. SuPPORTING, &c., Piston-rops of Encines, W. 
Buckley, Sheffield. 

14,316. Too. for Twistrnc the Enps of Wires, E. G. 
Hoffman, London. 

14,317. ANTI-FRICTION Brartinc, G. Wilkes and F. 
Edwards, Southampton. 

— Cuttinc Grass on Verces of Lawns, W. Reid 
and A. Simpson, Aberdeen. 

14,319. Hotpinc Books, suse, &c., in Covers, F. N. 
De Walno Walsh, Ealin 

14,320. ry ERNING and Hassv RING Gas, D. B. Peebles, 


14,321. aa Vines, &c., from Dtsease, A. 
Buchanan.—(A. W. Tait, Portugal.) 

14,322. AnTisEPTic CusHions for Bep-pans, &c., E. A. 
Jones, London. 

14,323. Fork Guarps, T. P. Lockwood and A. B. Ball, 
Sheffield. 

14,324. Exvevators for Coat, &c., W. G. Hawksley, 
Shefiield. 

14,325. Wixpow Lirrs and Dravucut EXCLUDERs, 

. Laycock, Sheffield. 
14, 326, SCHOOL Desks, W. Redfern, London. 
14,397. Drrect-actixc RotTaRY Motor, J. Haas, 


aon. 
14,328. Rerractory Sass, H. Bonnycastle and T. M. 
Rymer-J. ones, Manchester. 
14,329. Forcinc Exastic Tires into MerTaL TiREs, 
le, London. 
14, 880 Cioanerre Howpers, A. Rohde and A. Schulz, 


Lon 

a Snops or Caravans, W. Pepper, 

ndon. 

14,332. Compass, H. G. Nichols, Brentwood. 

14,338. Cosine Ralway CARRIAGE Doors, E. 
Thunderbolt and J. Fulton, London. 

14,834, Vatves of Pumps, J. Richardson and W. Norris, 
Birmingham. . 

14,335. DupLex Wrencu, R. C. Jones and J. W. 
Cunningham, London. 

14,336. Topacco Pires, A. Clarkson, London. 

14, i887. V Wrencues, R. C. Jonesand J. W. Cunningham, 


on. 
14,388. MacHINERY for Waskinc Potatogs, W. Lee, 


asgow 
14,339. SECURING Ancuors within Soap Cakes, F. W. 
Ostrom, London. 


2 ee 
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14,340. Savcepan or Cooxine UTensit, J. W. Rayner, 
New Southgate. 

14,341. Evecrricat Apparatus for Propucine Sounps, 
3. E. Roulez, London. 

14,342. Buc KLE, A. F. White, London. 

14,343. Bep Cvornes’ Cur or Hoxper, A. F. White, 
London. 

14,344. Pince-nez Eve Guasses, 8. J. Levi, London. 

14, "345. Exve ore, 8. J. Shales, London. 

14,346. Warminc Hosprra, Warps, E. Oldroyd, 


London. 
Envevores, H. McLeod and C. W. Reeves, 
jon. 


14,347. 
Lond 
14,348. Boox Covers, J. L. Robinson, London. 
14,349. Ececrric Meters, Siemens Brothers and Co.— 
(Siémens and Halske, Germany.) 
14, — Srrercaers for Boots and Saoes, W. Belden, 


14,351. as Door Hannes, J. Bass, London. 

14,352. Spears, &c., M. A. Hogan, London. 

14,358. Hert Parixe MacuINEs, J. M. Nemorowsky, 
London. 

14, * greasy for Poticemen, &c., A. H. Botten, 


ndon. 

14,355. Furnace Grates or Borroms, R. 8. Richards, 
London. 

14,356. Doorn Marts and Scrapers, J. F. 0. Larsen, 
Liverpool 

14,357. SHartine for Screw PRoPELLERS, J. W. Newall, 
London. 

14,358. Constructinc OverHeaD Raiways, E. W. 
Ives and G. Barker, Liverpool. 

14,359. Ceramic TRANSPARENT GLass Winpows, L. 
Fargue, London. 

14,360. ArRtiFiciaL Stones, C. O. Weber and G. F. 
Freeman, Manchester. 

14,361. Jornts of Scissors, J. MacHardy and F. W. 
Carpenter, London. 

14,362. Macuives for Curtinc Larus, A. J. Hogan, 


jon. 

14,363. Brakes for VeLocipepes, M. &chwertfichrer 

and J. Pfalner, London. 

14,364. ADHFSIVE MaTERIAL = Lasexs, &c., A. May- 
hew and H. B. Condy, 

14,365. Boarps for > pomeanony “ADVERTISEMENTS, L. 
Larrafiaga, London. 

14,366. Fituinc Sacks with Coat, H. and G. Court, 
London. 

14,367. Exastic Boots and Sxogs, P. Ludes, London. 

14,368. ELtecrric Licatrnc Contrivances for Strair- 
cases, L. A. Thranitz, London. 

14,369. Carrripce Cases, E. Miiller, London. 

14,370. Firtnc Furnaces, A. enberg, London. 

14,371. Removinc Harm and Woo. from Animas, L. 
Andrews and R. H. Fletcher, London. 


12th September, 1890. 
14,372. Dyvemsc, Stzinc, and Wasninc Macaryes, J. 
bertshaw, Manchester. 

14,373. Carvinc-FrorK Lock Guarps, A. Copley 
Sheffield. 

14,374. Tricycies, &c., J. Roots, Mottingham. 

14,375. Pocket Eye-ciass CLEANER, J. Lioyd, Church. 

14,376. Cueaninc Seep, &c., C. E. Mumford and D. 
Hearn, Bury St. Edmunds. 

14,377. CLarionets, G. Grechi, Bristol. 

14,378. Ricctyc and Srow1rne Foiprixc Berrus, G. L. 

Manchester. 

14,379. Lamp-sHape Carriers, J. Johnson.—{A. W. 
Paull, United States.) 

14,380. Recovertnc Waste Gasgs, L. Johnstone, 
Newcastle-on-Tyne. 

—_ GovERNING ARRANGEMENTS, F. W. Lanchester, 


rmingham. 

14,382. Ienrrinc ARRANGEMENTS, H. P. Hall, Man- 

chester. 

14,383. MANUFACTURE of CHAMBER, &c., Ware, C. E. 
Hawley, Walsall. ‘ 

— Corn-rreep Apparatus, E. V. Szvetics, Liver- 


poo! 

14,385. Forminc CorrucatTions on Furnaces, J. H. 

Steerer and Carr CoMBINED, 

14, 387. Sares, J. Phillips, T. Waterhouse, H. P. and 
6G. A Bi 


Phillips, 

14,388. Courtiyes for Giass Tuses, &c., D. Rylands, 
Barnsley 

14,389. Son Curtains, A. Watson, Birmingham. 

14,390. Sounprnc PLumMer for FisHinc, R. Layland, 
Birmingham. 

14,391. Wueexs of Bicycies, H. H. Waddington, Man- 
chester. 

14,392. Mecnanicat Toys, C. F. A. Réell, London. 

14,393. Recorpinc the Presence of Workmen, W. 
Lucas and T. A. Garrett, London. 

14,394. Execrric Betis, F. W. White and E. F. 
Furtado, London. 

— CoxveYING Surps OverLanD, G. Brockelbank, 


14,396. os Sap Irons, J. Rol —(W. P. 
Young and Chas. D. Middlekauff, California. 

14,397. Courtine or Jorst for Pipes, E. Mann, 
London. 


14,398. Cement Composition, C. von Forell, London. 

14,399. Dyemsc Raw Cotron Aniuine Brack, E. T. 
sa Aucher. London. 
4,400. Hose or Pire Connection, W. H. Aish, 
~ {London. 

14,401. Com ROLLING Gear of Direct-acTinc PUMPING 
Exotxes, H. G. and C. G. Gourlay and J. G. Lyon, 


14,402. beeen: -ACTING Pumpinc Enorves, H. G. and 
C. G. Courlay and J. G. Lyon, G Ww. 

14,403. CrcLe WHEELS, ham. 

14,404. ELecrricaL SwITcHES, Cc. 8. Snell, wall. 

14,405. Maxrinc Corres, &c., J. Childs, 

14, "406. V ENTILATING Drarns, J. Jones, London. 

14,407. Motors for Opzratinc Sewinc Macuiyes, L. 

ynard, London. 
14,408. Surps and Vessets, G. Brockelbank, Anerley. 
eo Articies for Sxow, C. D. Douglas, 


on. 

14,410. Furnaces, H. J. Barrett and W. Rumble, 
London. 

14,411. Seconpary Batrerigs, J. T. Niblett, London. 


nea Macuine, N. A. R. and C. Petrini, 

14,413. Dress Guarp, C. Ridley, jun., Lon 

14,414. SEPARATING Coat, J. B. es, Bartsch, 
Germany. ) 

. STOP - VALVE for Sream, &c., J. Wescott, 


ion. 

14,416. Dyes, J. Y. Johnson.—(Badische Anilin and 
Soda Fabrik, Germany.) 

Foop ‘for Animas, Game, &., E. Wylam, 


mdon 
14,418. Tap and Socker for Barres, C. W. Ashley, 
Manchester. 
14,419. SINGLE - ACTING 
Chandler, London. 
14,420. Stoprers for Borries, B. C. Cross, Wakefield. 
14,421. Fire-Licurers, E. Greenfield and R. J. Hearn, 


on. 
13th September, 1890. 
14, = Gas Heatinc Stoves, H. P. Trueman and 
H. Briscoe, Birmingham. 

14, vA, Spixwinc and Dove.inc Frames, T. Wrigley, 
Manchester. 

14,424. Awnti-rriction Berarinas for WHEELED 
Venicies, P. A. Martin and J. Jackson, London. 

14 or Traction ARRANGEMENT for Tramway CARs, 

W. Buschbaum and F. Holland, ° 
14, 426, een: G. 8. Colvin A. A. Govan, 


14, — Caney Tors, K. McKenzie and G. R. Ander- 
14, “428. pe ‘Dress Sranps, M. Fehlen, London. 


14, 429. Spoons for Curtpren, R. Robin, London. 
14, 430. Steam Boi.ers, J. Watt, Liverpool. 


Compound Ewnorxes, N. 


14, 431. Pipe Stanp, W. W. Connell, Glasgow. 
14,432. Propucixe Coxour, J. Dawson and R. Hirsch, 
Huddersfield. 





.: Com - ~ae Exvecrricat Apparatus, A. F. 


Lioyd, Lo 
448i, Sarery Biovouss, F. W. Maynard and A. H. 
Westwood, Birm: 


14,435. "ane H. Cc. Lobnitz, Gla: gow. 
l4, eo ye of BicycLe and Shame Wueets, &c., 


Ga: 

14, ait Taecrie Hyprastine and Narcotine, M. 
nd and M. Heim, London. 

an Watcu-keEvs, J. "Ashwin, Birmingham. 

14,439. Maxine Portland Cement, J. and T. Clemen- 


son, Halifax. 

14,440. Pickine Motion of Looms for Weavine, 8. 
Thompson, London. 

—— Awis, &c., T. Murgatroyd and J. Turner, 


eighley. 
—— Prorectine Trres of Cycies, A. C. Hammond, 


jon. 

14,443. Hayrick carmen, S W. Dickie, Glasgow. 

14,444. Rotary Enorves, W. H. Murch, Southampton. 

ls, 445. MELTING and MrxiNc Iron, C. While, Work- 
i 


ington. 
14,446. Construction of OVERMANTLES, C. A. Franklin, 
Bristol. 


a Neck-Banp for Suirts, T. B. Giffen and Arthur 


Co., G ; 
14,448. Facttrratine the Compustion of Smoke, C. H. 


14,449. Stor Motion, R. Hohf, Manchester. 
14,450. Notiryine the Occupation of Rooms, A. L. 8. 
Champion, Exeter. 
14, e ACQUARD Macuines, A. and W. Flather and 
Wright, Bradford. 
14, ry Brake for Roap Veuicues, J. Kennedy, Leeds. 
14.453. TeNTERING Macuines for StRETCHING CLOTH, 
. W. W. Shaw and J. Stott, Bradford. 
14,454. Mawiets for Gas Licutinc, W. MacKean, 





on. 
14,455. Fasteners for Hotpinc Winpow Butnp Corps, 
H. Richardson and H. D. Brandreth, Liverpool. 
14,456. Smoke Heating or VENTILATING F vgs, T. T. 
oore, Liverpool. 
14,457. Traverse Ware Tarreta Macuines, F. Sud- 


14,458, Sewina, and EmBROIDERING Macuines, L. 


, London. 

14,459. Etecrric Betis, E. Edwards.—(G. Bénard, 
France.) 

14,460. Exvecrric Beis, E. Edwards.—(@. Bénard, 
France.) 

14,461. Lerrer Fitrs, M. Lindner, London. 

14,462. Borers, H. J. Barrett and W. Rumble, 
London. 

14,463. Borries, W. C. Sly, London. 

14,464. Fotpinc or CoLLapsiBLe Boxes, C. R. 0. Reeve, 


mdon. 
14,465. Pires, E. T. Biggs, London. 
14,466. Paps, &c., R. J. Kent, London. 
14, a CanTuipor Cases, E. Palliser and C. A. McEvoy, 


14,468. _ MAKERS’ 
Wilkinson, Canada. 

14,469. CHanornc or Movinc ADVERTISEMENTS, L. Lar- 
ranaga, London. 

14,470. Urenstt for Bominc Miik, &c., M. Close, 


Toot, G. Cornioley.—(C. 


London. 
14,471. VentcLe for DisPLayinc ADVERTISEMENTS, L. 


on. 
14,472. Fasnionep Kwyir Faprics, A. Levy and W. 
Start; London. 
and W. Smitb, 


14,473. Pressure Gavucg, I., 8, 
lop. 
14,474. Water Motor, J. Papiészand F. W. Stehmann, 
on. 
14,475. Device for Frxinc Siipine Bopies, A. Wabl, 
on. 
14,476. Woop Veneers, C. Huelser. —(H. Stiller, 
Germany. 
— SieNauuinc Device for Cocks, M. A. Sipman, 
ion. 
14,478. Sway Bars, R. Bray and Co. and E. Y. Jones, 
Lond 


on. 

14,479. Gor Cius, F. J. Quick, London. 

14,480. Key Protector, A. P. King, London. 

14,481. Borr.e Stoprers, G. H. Jones, London. 

14,482. Erectric Cuanpe.iers, R. B. Evered and T. 
Rudling, London. 

14,483. Propuction of Sopa and Cutorine, T. 
Raynaud, London. 

14,484. Evecrric Switcn, R. B. Evered and T. 
Rudling, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Ofice Oficial Gazette. 


aa pes. SAaW-BLADE FOR ‘vor Srows- “SAWING MACHINES, 
J. H. Jacobs, Marquette, Mich.—Filed February 2\st, 
1889. 

Claim.—({1) A saw blade for sanaynte ef saws, = nae 

vided with notches on its edge, and ba 
with one row or more of tes ry lower 
ends of the holes of one row being on a line with the 
tops of the notches or the holes of the row beneath, 
as set forth. (2) A saw blade for stone-cutting saws, 





provided with notches on its , and back of these 
notches with one row or more of holes, the lower ends 
of the holes of one row being on a line with the 

of the notches or the holes of the row beneath, 
notches and holes being longer vertically than trans- 
versely, as set f 


428,418. Hypravutic Brake ror Orpwnance, FH. 
Schneider, Creusot, France.—Filed January 30th, 


The combination of a gun, its 


1890. 
eno carriage 
and ith a hydraulic brake for the recoil, and an 


























cylinder communicates 
ic brake to absorb the 


purpose set forth. (2) The 








combination of a gun, its carriage and base, with a 

hydraulic brake for the recoil, a hydraulic cylinder 

ey ye with the brake cylin er, and a er 

in the said hydraulic cylinder forming a antalya or 

the in a_ verti direction, substan 

described. (3) The combination of a > aon, Se 

and base, with hydraulic brake ind 

pe ne fixed pistons therefor, h, caatin 4 cylinders 

also on the carriage and ee ea | with the 

brake wb hoy and plungers in the hydraulic 

——— supporting the trunnions of the gun, all 

tially as described. 

eat.cai. Fasteninc Device ror Toois, B. Shaw, 
Portland, Me.—Filed August 7th, 1889. 

Claim.—(1) The combination, with . tool provided 
with an eye, and a handle id eye and 
provided with a transverse hole a, of “ ae bar 
secre te one hole, and a fi vice, 

as descri to be. ‘aiven into the 
hands and turned at its ends by the said bar to clinch 
the handle, substantially as described. (2) The com- 
bination, with a tool eoeided with an eye, and a 
handle inserted therein and provided with a transverse 
hole a3, of a clinching bar provided with a concavity 








and inserted in said hole, and a fastening device 
adapted to be driven into the said handle and have its 
mr clinched — said concavity, substantially as 
described. (3) The agers with a tool having 
an eye provided with recesses, as 48, and a handle 
inserted into said eye, of a clinching = provided 
with concavities, an devi: 

of a web 64 and legs 2 a, provided with shoulders 
U6 U7, to enter the said recesses, substantially as 
deseri 


428, 580. Rotts ror Roxie Switce Ports, /. D. 
Wi caver, Lebanon, Pa.—Filed August 21st, 1889. 
Claim.—{1 Mh pe —— the — ae" of nm 
ints, pro’ with a concentric goove for the 
oe an excentric groove for the head in owt roll, and 
excentric grooves for the flange and h ead in’ — 
oP ing roll, and concentric ribs Ramen the 
th rolls, "constituting one sass in the rolls, ve 
stantially as described. Ree for manufacturing 
switch points, provided with acam-shaped or excentric 
projection, as ¢, on one roll and a corresponding part, 
as J, on the os roll, ves, as ad, to operate 
upon the head and flange of the switch point, and con- 
centric ribs, as g, to operate upon the web, substan- 
tially as described. (3) Rol for manufacturing 
switch points, provided with a pass or passes ome See 
grooves, as a d, and ribs, as g, and vertical and late 
projections in "said grooves, as at i and e, for — 
or reducing a bar of metal at its upper front end 
form a double incline on one of the fi sub- 
stantially as described. Rolls for manufacturing 
switch points, provided with a series of passes nee d 
grooves, as ad, and ribs, as g, for forming the h 
flanges, and web, and excentric vertical and lateral 














projections, respectively, as shown at c, ¢, and i, for 
reducing the head to a t on both sides of the web 
and the flange on one side of the web, substantially as 





described. (5) Rolls for manufacturing switch points, 
provided wi ves, as a d, ha concentric 
ae pe theoughous a part of the ‘circun ‘erence of the 
rolls and 





c portions e 
of the circumference of the rolls, and a concentric rib, 
as g, between the grooves, whereby the article is rolled 
— throughout a of its length and gradually 
pered hout the remainder of its length, sub- 
stantially as described. (6) Rolls for man facturing 
switch points, provided with ves, as a d, the 
former being concentric to the axis in one roll & 
out its <r = “se — axis in 
ts) roughout a portion of the poumaiiaeanee 
said roll and excentric throughout the remainder, 
and the latter groove being ma S oregon yo to the axes of 
both rolls throughout a portion of 





— 
— 


ant ried sf Tener the ~~? gd to a bath of asoline, sul. 


Ram ror Vacuum Brakgs, A, 

caratertoun, N.Y. -— Filed Januar 0th, iso. 
aim.—In an apparatus for actua‘’ and 

vacuum es, the peta he of the followin 


:—A small central jet ejec' 
* maintain a vacuum in a ys dg “ Senge coe 


Massey, 


op PALTTLLD 





~— controlled by steam valve 12, which, when brought 

on, exhausts air from the same chamber, the 
air valve 19, connecting the train pipe either with’ said 
chamber or with the atmosphere, the steam valve 12, 
and lever 25, combined with and actuated by handle 
6, wi which actuates the air valve 19, substantially as set 


428,675. Dirrerentiat PuLiey 
Cradley Heath, Stafford, England. 
7th, 1890. 

Claim.—The combination, with a differential pulley 
block, of a chain-guide comprising an arm pivotted to 
the sprocket block, so as to turn in the same plane as 


Biock, J. Holt, 
—Filed February 





the opposing sheave, the free end of such arm having 
a om al adapted to fit the chain loosely, such loop 
having a slotted side for entering the chain, substan- 
tially as set forth. 


428,705. Recu.ator ror DyNamo-ELectric Ma- 
cues, &. mnson, Lynn, Mass.—Filed August 


Clain.—(1) The combination, with the adjustable 
commutator for a dynamo-machine, of a rotary electric 
motor ha a constant bmg e fora given current 
traversing its coi a and driven by the current from the 
machine, and a or retracting device of 
constent effect in the the various positions of adjustment. 
(2) The combination, with a commutator for a dynamo- 
machine, of an electric motor adapted to produce con- 
tinuous movement so long as traversed by a current 
and mechanically cted to sai tator an 
driven by the current collected thereby, a retractor of 











substantially constant effect, and a dash-pot, as and 
for the pu described. @) The combination, with 
the adjustable commutator, of the electric motor, the 
intermediate tedueing gear, and the substantially 
constant retractor. (4) The combination, with th 

adjustable commutator for a dynamo machine, of nd 
electric motor driven by the current of the machine, 
an intermediate reducing gear between said motor 
and the adjustable comianetbahen, and a counteracting 
or levice of constant effect in the various 





thereof and excentric to the axes of “ne rolls through- 
out the remaining portion thereof, substantially as 
described. 
428,604. Process or Manuracturinc Carpons, C. 
Heisler, St. Louis, Mo.—Filed May 5th, 1887. 
Claim.—{(1) The + nee | process of form 
pencils, consisting in pressing the ground an: 


carbon 
moist- 





ened carbons into Short cylinders and in forcing the 
of the F smoe eh om coe 





to obtain cils of the proper diameter, su 
as A ug (2) In the manufacture ~ 9 earbon 
the described method of preventing the pene- 


Pition’” 


of the ordinary copper coating, consisting in 


positions of adjustment. 

428,804. Arraratus ror Recorpine THE FLOW oF 
Warer, G. F. Deacon, Liverpool, England.—Filed 
November 25th, 1887. 

— .—In an apparatus for measuring the flow M4 
liquids in pipes, a tapered water-way ge 

its larger portion uppermost, and through which the 





uid flows from —" big cen to the larger portion, and 
din o tion by gravit; hme in the 

opposite Teeten oy. the water flowing 
water-way, in combination with a differentiating 
a ism, by means of which the move- 
mate 6 said dise are recorded, substantially as d¢- 
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0 ICAL ENGINEERING AT THE EDIN- 

ELECTRIC!’ }URGH EXHIBITION. 

Tne Woodside Electric Company, of Glasgow, which 
has devoted its attention very largely to ship lighting, 
hows specimens of its dynamos, vertical engines, fit- 
tings and accessories of ail kinds for board ship. The 
veneral practice of the company is to use the “ earth” 
eur system on board ship; the fittings are, therefore, 
simplified to a great extent. The Woodside dynamo is 
represented in Figs. 


land 2. The wrought iron core of 





the field magnet is extended through the centre of the 
cist pole pieces, to which it is held by set screws, as 
shown, in order to effect an equal distribution of magnetic 
lines throughout the entire sectional area of the poles. 

he armature coils are 
wound with copper strip 
on the Gramme principle, 
with a core built of insu- 
lated charcoal iron rings. 
The bearings are of gun- 














YY metal and of ample 
mere length for long runs, and 
: ; by the removal of one of 
: ; them the armature can 
i i be readily removed when 
; £ required. The tapped 
wi, hole in the field into 
YY, which the slinging ring is 
UY screwed is used for the 
7 YZ common return contact 
i to the circuit. In the 

n stand, six of the large 


“superincandescent” 
lamps manufactured by this company are run in series 
off one of the above dynamos with a 10in. armature. 
These lamps are the same as those of 200-candle 
power fitted up in the large concert hall of the 
Exhibition, which take 100 volts and four ampéres, 
and therefore absorb about two watts per candle. A 
smaller machine, compound wound, with an 8in. 
armature, giving sixty-five volts and eighty-three ampéres 


[— 











FIC. 3 


at 920 revolutions, also serves to illuminate the stall with 


incandescent lamps and two arc lamps in parallel on the | 


same circuit. The largest dynamo of this type shown 
developes 180 ampéres and sixty-five volts at 800 revolu- 
tions, the armature being 1lin. in diameter. The motive 
power is supplied by two 2}-horse power—nominal— 
Vertical steam engines, and continuous gutta-percha belts 
are employed. 

Messrs. Walter T, Glover and Co., of Salford, show 





BELL ¥ BATTERY 


specimens of their well-known electric light cables, with 
gutta-percha, india-rubber, and jute coverings, cotton- 
covered wires for armature winding, and flexible cords 
and twin wires for lamp wiring. 

Amongst the many automatic devices for giving a “low 
water ” alarm in boilers is one of some novelty exhibited 
by Messrs. Gent and Co., of Leicester. A magnetic 
float D—Fig. 8—contained within the gauge glass, rises 
and falls with the level of water, and if the water is 
allowed to fall to a certain pre-arranged point, the float 
attracts a pivotted needle fixed near the glass, and 
closes a local bell circuit. The 
needle is contained in a brass box 
C, attached to the gauge glass fit- 
tings by means of the brackets A 
and B. The chief advantages of 
this device are that the alarm bell 
or bells may be fixed at any dis- 
tance from the boilers, and that 
the apparatus can be put up with- 
out any alteration to existing 
fittings. 

A large space is occupied by 
Messrs. Buller, Jobson, and Co., 
who are exhibitors of all kinds of 
overhead wire erecting plant and 
porcelain insulators. Amongst 
the latter is the Cordeaux screw 
insulator, now used by the Postal 
Telegraph Department, in which 
the porcelain is tapped to receive 
the screwed end of the stalk. The 
threads in the porcelain are relieved 
from dead pressure and the effects 
of expansion of the stalk by means 
of a washer placed between the 
upper shoulder of the stalk and 
the porcelain. The insulators, 
which, with this arrangement, are 
very easily renewed, are of the 
double cup form. Another of these 
is Chambers’ telpher insulator— 
Fig. 4—the conductor being held 
by a clamp, secured to the insulator 
by wedges and a pin, as shown. 
The stalk in this type is cemented 
into the cup. 

Messrs. Paterson and Cooper 
light their stand by one of their 
two-pole “Phenix” dynamos 
coupled direct to a 7-horse power 
| Westinghouse engine by Alley and McLellan. The 
| dynamo gives an output of 45 ampéres and 100 volts 
jat 600 revolutions, and the combined plant covers 
| & floor space of only 5ft. by 2ft. A machine for 180 
|lights is also shown. Amongst the electric light 
| accessories exhibited is one of J oyce’s ammeters for cur- 
| rents up to 1500 ampéres. 

weer This consists simply of a 
| vertical solid conductor 
| about 1fin. wide and a 
| 
| WEDCE 





TELPHER 









small needle. The propor- 
tionality, which ranges 
from about 800 to 1200 
ampéres, is adjusted by 
pieces of soft iron placed 
at the sides of the needle. 
A useful pocket volt- 
meter, weighing only 
6 oz., is shown. The 
directive magnet is at 
N S—Fig. 5—like the 
Ayrton and Perry instru- 
ments, with adjustable 
soft iron pole pieces for re- 
| calibrating, screwing into the poles. The needle pivot is 
| carefully jewelled, and the connecting wires from outside 
| screw into insulated terminals on the case. The whole 
|is similar in appearance to a watch, and very little 
| larger. One type is made to read up to 120 volts for 
| lamp circuits and another up to 8 volts for accumulator 
| testing, the scales being direct-reading. A model is 
shown of the s.s. Parisian, which has been fitted 
up with 500 lights by this firm; specimens of 
the electric mast and side lights, made by this 
firm, and switchboards for their control, are 
also shown. 

The Westinghouse engine above mentioned 
is fitted with sight-feed lubricators of a very 
compact form. The oil drops can be seen 
through the glass falling into the steam inlet 
and cylinder connections. The usual plug cocks 
being superseded in this type by screw-down 
valves does away with the necessary grinding 
so frequently required with the former, and 
makes a clean, steam-tight and easily-regulated 
feed. These are manufactured by the Empire 
Company, of Manchester, who have also supplied 
their condenser type of sight-feed lubricators to 
the entire plant of Robey engines running in 
the dynamo court. The absence of any soldered 
joints in these lubricators renders them parti- 
cularly durable where high pressures are em- 
ployed, a large number of them being now in 
use in marine engines working at 200 1b. pres- 
sure, and on the railways. 

A powerful search light is projected from one 
of the towers of the main building, the plant for 
the same having been installed by Mr. Ronald Scott, of 
Acton. This consists of a Scott dynamo driven by a 9-horse 
| power Priestman oil engine running in a separate shed 

near the Venetian glass factory. On the stand of this 
firm, in the Machinery Hall, specimens of these dynamos 
are shown, one being run off counter-shafting for lighting 
same. The machine is of the inverted horseshoe type— 
| Fig. 6—with a field forged in three sections and bolted 
| together as shown. A good magnetic insulation of the 








poles is effected by resting the same on gun-metal sup- 
ports GG bolted thereto and to the bed-plate. Scott's 
Admiralty § scare electric light switchboards, which are 
now Officially adopted on all the vessels in H.M. Navy, 
are here shown. The connections between the machine 
and the various circuits are made on two separate boards, 
to which the positive and negative terminals respectively 
are led. The mirror used for the search lights supplied 
by this firm, and now adopted by the Admiralty, is also 
shown. 





Fic.5 


Messrs. Norman and Son, of Glasgow, have a large 
exhibit of the dynamos of Messrs. Lawrence, and 
Scott, of Norwich, whom they represent in Scotland. 
An improvement in small fuses is shown. With very 
small fuses, such as are put on a single lamp lead, there 
has always been an un- 
certainty of action, de- 
pending upon whether the 
current rises gradually or 
suddenly. When such 
fuses are made of tin, 
lead, or other composi- 
tion, the current they 
will take before fusing 
when a sudden short 
circuit occurs is generally 
much greater than that 
when the current rises 
gradually, because of their 
comparatively large mass. 
The fuse wire in these 
fuses is a fine wire of 
copper gr silver-gilt, con- 
tained within a glass tube 
—Fig. 7—and soldered 
inside to caps at each end. It is very easily placed in the 
fuse-box, and a good contact is insured by springs, which 
grip the caps of the fuse in place. These wires, which are 
very fine and of high conductivity, are of such small 
mass that the current through them on short circuit 
never reaches anything like double what they will 
go at with a gradually increasing current. These 
fuses, which are allowed lin. break, according to Fire 
Office rules, are known as Scott’s instantaneous fuses. 








FIC. 7 





The “ Norwich” two-pole dynamos made by this firm 
with four limbs to the field are now wellknown. A more 
recent two-pole type, with two field limbs—Fig. 8—is 
exhibited. The armature core is built up of thin wrought 
iron plates in which are central hexagonal holes fitting 
over the hexagonal steel driving spindle. Narrow and 
deep radial slots are cut in this core to receive the copper 
conductor winding, which, when finished, is completely 
embedded therein. Transverse grooves are also turned 
in the core in which to wind the binding wire, so that 
there is complete protection to the wires, and the 
armature presents a true solid surface. A three-unit arc 
light machine of this type, giving 250 volts at 1000 
revolutions, with a ten to twelve ampére current, 
measures in length 2ft. 1lin., including pulley, 1ft. 9in. 
in width, and lft. 7in. in height, and weighs 7 cwt. The 
bearings are very long, being about five diameters each, 
and the commutator sections are of hard drawn copper, 
insulated with mica. One of these machines is driven 
by a Ransome, Sims, and Jefferies engine, and supplies 
current for lighting the stand, as well as a 2}-horse 
motor for driving the Wheeler and Wilson sewing 
machines. Two combined engine and dynamo plants 
for ship lighting are shown, one suitable for yacht light- 
ing to run at 500 revolutions and light eight to ten lamps. 
A circular saw is also run off a two-pole motor, the 
regulation of speed being effected by varying auto- 
matically the number of coils active in the field. 
Specimens of the electro-magnetic mercury-contact cut- 
outs manufactured by this firm are also shown, some 
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being made to act for excess of current, and others termed 
back current cut-outs, for interrupting the circuit when 
the current drops below a certain fixed amount, as 
required in accumulator charging. 

A large combined engine and dynamo plant, consisting 
of a “Globe” compound engine by John Musgrave and 
Sons, of Bolton, and a 37-unit compound wound dynamo 
by the India-rubber, Gutta-percha, and Telegraphs Works 
Company, of Silvertown, 1s exhibited in action in one 
enclosure. It serves to supply current for the lighting 
of Messrs. Edison and Swan’s exhibit. The dynamo is 
of the two-pole inverted horseshoe type, with field in 
three forgings, and got up with first-class finish. 

Amongst a variety of interesting specialities exhibited 
by Messrs. Woodhouse and Rawson, including lamp 


fittings, 


the fixed scale and the reading taken accordingly. A 
larger range of movement is obtained with this than with 
the ordinary form of hydrometer between the limits in 
ay of from 1°150 to 1-200 occurring in accumulator 
work. 

In our next issue we hope to conclude our notice of the 
various points of interest in the electrical portion of this 
Exhibition by a description of the electric railway in 


| operation there. 








TORPEDO BOAT OPERATIONS 
MANCUVRES. 

(From a Naval Correspondent.) 

THE most interesting incidents connected with the 


IN THE 


switches, telegraph instruments and keys, &c., a | late naval manceuvres are to be found in the operations 


remarkable incandescent lamp specimen is shown, which | of the hostile torpedo boats. There has been a tendency 
is stated to have been run by the Taunton Electric Light | in some quarters to disparage these attacks as unlikely 


Company for a period of no less than 10,608 hours. 

Some good forms of 
quick-break switches, to- 
gether with a main switch- 
board similar to that 
supplied to the Pall Mall 
Company, of London, are 
shown by Messrs. Poole 
and White, of London. 
Also a good form of 
ceiling rose, in which the 
wires lie in grooves cut 
in a short pillar, and are 
held therein by a cover 
bushed with rubber. By 
this device the weight of 
the lamp is taken off the 
contact terminals. A 
pulley is also fitted to one 
side of this rose and to a 
2ounterweight, so that 
the strain on the wire is 
reduced, and lowering or 
raising of the lamp easily 
effected. 

Of the Thomson-Hous- 
ton machinery so fully 
exhibited last year in 
Paris there is nothing in 
this Exhibition. Messrs. 
Laing, Wharton, and 
Down confine theirexhibit 
here to specimens of Okonite wire. 


to be carried out in actual warfare, but the verdict will, 





This name refers to | I think, be that they were planned and executed with an 


the compound used for insulation, and for it is claimed | ability and resource which have their parallel in the cut- 
great tenacity and toughness, superior insulating | ting out expeditions of old. It is exceedingly difficult to 
qualities, resistance to decomposing influences, and non- | say what is, or is not, impossible in war. Had such an 
susceptibility to bad effects due to extreme cold or heat. | incident as the attack in 1801 on the French corvette 
Two drums of armoured cable are shown, one of these con- | La Chevrette in the Bay of Cameset, by the boats of the 
taining a cable of seven No. 16 copper wires, and the other | Beaulieu and Doris, been proposed in any plan of peace 
a compound cable, composed of seven separately insulated | mancuvres it might equally have been rejected as hope- 
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cables, each of three No. 18 wires. Two small reels of 
Candee aérial wire, and ten reels of variously covered 
Okonite wire, all marked as having 1000 megohms per 
mile, complete the exhibit. 

Messrs. Crossley’s “ Otto "’ gas engines are well repre- 


| 


less. The Chevrette had full warning, and made every 
preparation to resist the attack. She moved closer in 
under the batteries, and her crew was augmented by a 
contingent of soldiers. She was, however, boarded, and 
while one portion of the attacking force engaged the 


| crew, another portion loosed and set the sails, the wind 


being fair out of the bay. Nor until the vessel was out- 


| side, and clear of the batteries, did the fighting cease and 


the crew surrender. Few more gallant actions have been 
recorded in history. 

The headquarters of the hostile torpedo flotilla was at 
Alderney, under the directions of Commander Barry, of 
the Curlew. It was determined to attack the British 
fleet at Plymouth as soon as possible after receiving an 
intimation that hostilities had commenced. Fearing, 
however, that Alderney might be invested by the enemy's 


| cruisers and the attack frustrated, the flotilla moved to 


Guernsey on the 7th. One division of the fastest boats, 
under Lieutenant Wells, in No. 87, went to Peter Port, 


| and the remainder, under Lieutenant Sturdee, lay in a 





| 
| 


sented, a large space being devoted to the various | 


improved types. Two Elwell-Parker dynamos are run in 
this enclosure by these engines for lighting the incan- 
descent lamps in the stand; one of these being run by a 
vertical and one by a horizontal engine. 

Mr. James Pitkin, of Clerkenwell, whose name is 
familiar in connection with portable batteries and lamps 
for mining purposes, exhibits also D’Arsonval galvano- 
meters, as modified by Captain Holden, R.A., of Wool- 


| three musket shots from the Invincible. 


bay at the south-east end of the island. Information 
that war had been declared reached Lieutenant Wells 
shortly before 6p.m. on the 8th, and he at once pro- 


| ceeded to sea with his division of boats, and passing 


Lieutenant Sturdee’s force, acquainted that officer that 
hostilities had commenced. The second division started 
shortly afterwards. The great object was to get to Ply- 
mouth before daylight, and therefore it was considered 
desirable that the two divisions should proceed indepen- 
dently, so that the fast boats should at any rate arrive in 
good time, and not be kept back by the slower contin- 
gent. The Start Light was made by the first division 
before midnight, and as Plymouth was approached the 
boats were closed up and speed increased to over 19 knots. 
Shortly after 2.a.m. the boats rounded the east end of 
the breakwater, and at that moment appear to have been 
observed by the Black Prince, which was lying at 
that end of the line. The firing of a rifle, blank cartridge, 
from this ship gave the alarm, and it was followed by 
But the boats 


| were now all among the ships discharging their torpedoes, 


and though guns and search lights were quickly brought 


| into play, and some of the boats would probably have 


| 





been sunk in actual warfare, two or three ships would 
no doubt have been disabled. In the meantime Lieu- 
tenant Sturdee with four boats was approaching the 
western end of the breakwater, and his doing so unde- 
tected was facilitated by the noise and smoke of the first 
attack. Just as the officers of the squadron thought all 
was over for the night, and were preparing to seek again 


wich Arsenal, an improved electric chronograph, a com- | the repose so rudely disturbed, the second attack took 


bined safety firing key and battery for firing large | place. 


Guns and search lights were again brought 


ordnance, and a hydrometer by the same inventor. The | into action, and it will be a difficult question to decide 
Holden hydrometer is of an exceedingly practical form | whether boats or ships suffered most. As in all such 


for use in accumulators. The 


scale—of vulcanite—is | cases, both sides claim the victory, and where projectiles 


attached to the battery plates by a rubber band at such a | are left out of the guns the award may be very different 
height that its point just touches the surface of the liquid | to what the actual result would be in war. No one can 
—Fig. 9. The float, which has a cylindrical instead of | say how effective the fire will be from ships under such 
a spherical bulb, is free to move up and down in front of| circumstances when peace conditions are absent. But 





ee) 
of this we may be sure, that to hit a torped 
, stag Sagas pedo boat 
advancing towards a ship in grim earnest at 20 knots 0 
a dark night, will tax skill and nerve in the highest 
degree. Among the many incidents which occurred on 
this occasion may be se | the accident to No. 82. Thi 
boat having discharged her bow torpedo at the Black 
Prince, desired to turn immediately and beat a retreat, 
But at this most critical moment her steering apparatus 
broke down, and she was carried stem on the vessel and 
sustained considerable damage. In war she must have 
been captured or sunk. This liability is inherent to 
the end-on attack, and even when no such accident 
occurs, the boat remains in danger for a considerable 
period, owing to the fact that she must continue to 
approach the ship considerably after discharging hey 
torpedo before she can turn away. Another source of 
danger was the regulation which put a boat out of action 
for twenty-four hours after projecting a torpedo, and 
compelled her to remain on the spot to pick up her 
missile. She thus becomes a rock, as it were, to other 
boats following up, with every chance of being run into 
besides being a source of confusion to the ships. On 
several occasions, boats in this condition have monopo- 
lised the fire of innumerable guns for many minutes 
while new adversaries were passing elsewhere unnoticed, 
Instead of this, all boats after delivering their fire should 
remain some distance off until the action is over, and 
then return to pick up their torpedoes. Being limited to 
one discharge, and the twenty-four hours’ rule, are also 
unnecessarily severe conditions. Whether it was intended 
by the rules that the British fleet should be free from 
the attack on this night, I am unable to say. In the 
‘General Idea” it was stated that ‘a division of hostile 
torpedo boats with an escorting cruiser will assemble at 
Alderney, and use that as a base of operation against the 
reserve fleet, or any ships of the British fleet 
that may navigate the English Channel.” Taken 
literally, therefore, it might be assumed from these 
instructions that only the reserve squadron was open to 
attack in port, and that it was not incumbent on the 
British fleet to prepare for such an eventuality. This 
view is somewhat strengthened by a paragraph in the 
programme which states :—‘ Another subsidiary object 
of the 1890 manceuvres is to ascertain the measures 
which a reserve fleet, chiefly composed of coast defence 
vessels, whilst operating from a strategic point in the 
English Channel, should take to contribute to the support 
of the main fleet, and to protect itself against torpedo 
attack.” Here, again, we find the reserve squadron 
expressly pointed out as the object of attack, though it 
is said elsewhere that “the ships, colliers, &c., in all the 
above ports ”—which included Plymouth—* will be open 
to torpedo-boat attack unless protected by defences 
specially arranged.” Hence, the instructions are capable 
of a double interpretation as to whether the British fleet 
was susceptible of attack by torpedo boats in that 
interval of grace allowed to the enemy before his 
opponent could start in pursuit. It was evidently a 
matter of doubt to the Admiral in command, or he would 
have made all the ships place their torpedo nets in 
position at sunset, and so rendered his squadron secure 
against torpedo boats. But no argument resting on the 
impregnability of Plymouth owing to its fixed defences 
should be advanced in this question. These may keep 
out a hostile fleet, but against a night raid by torpedo 
boats, all the batteries, submarine mines, and Brennan 
torpedoes would be of no avail. Short of entirely 
obstructing the entrance, which in most cases is with us 
obviously impossible, the most effective method of 
dealing with such enterprises is, first of all, keeping a 
close guard upon all places where torpedo boats are 
known to be collected; and, secondly, by meeting them 
outside our own ports with craft large and swift enough 
to grapple them on arrival. Where, on this occasion, 
was the mobile defence of Plymouth; the scouts, guard 
boats, and officer in command of the outer defence? We 
surely do not expect the commander-in-chief of a 
squ m just arrived, perhaps, from a cruise to coal, or 
about to set forth on an important mission, to have to 
detail his small craft to patrol the waters in the 
vicinity of his anchorage. That is clearly the func- 
tion of the port commander with a definite naval 
force attached to that locality. Two things are quite 
evident from these mancwuvres—that the local defence 
against such raids requires organisation, and that many 
more scouting vessels are necessary. ‘T’o imagine that in 
time of war half-a-dozen torpedo boats could approach 
Plymouth unseen, and enter the harbour unmolested 
outside, would only show that we have lost all idea of 
coast defence. It is, however, a great misfortune that 
our manceuvres have to be executed with only a portion 
of the various forces that would be called into play in an 
emergency. Hence, false ideas of what may happen are 
disseminated, a striking instance of which is afforded by 
this attack. At Portland, on the other hand, although 
several attacks were most skilfully and daringly carried 
out, they had little effect, because an efficient guard was 
kept outside. This was not furnished by the locality, 
however, but provided by the vessels within, whose 
mobility was thereby reduced. Although Portland is 
most important place of assemblage for our squadrons, it 
possesses little or no local defence; but it is clearly 
necessary that our vessels should be able to coal there in 
safety, and not be required to employ all their boats, men, 
and other available resources in rendering the anchorage 
secure against these raids. The attack on the British 
colliers in Falmouth brings prominently into notice the 
risk of having a number of such vessels collected in any 
harbour without adequate protection. Over a dozen 
crowded together like a flock of sheep, their important 
service plainly distinguished by a special flag, was an 
irresistible temptation to the prowling wolves of the 
enemy. The episode is somewhat marred by the hostile 
boats gaining information of their position through a 
neighbouring coastguard, who was easily persuaded the 
boats belonged to the home fleet. We can hardly admit 





that this would be possible in time of war, when the 
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: nt of sucha force should be at once discovered. 
foreign cleft boats did make their way into Falmouth un- 
om and again the defect of an ineflicient patrol of 
ervieinity is apparent. Perhaps the most daring 
sdventure was that in which two boats—Nos. 55 and 57 

attacked the Narcissus in Hamoaze. Doubts have 
heen cast as to whether such an enterprise was legitimate. 
In the absence of a mobile defence, I see no reason to 
‘orbid the attempt. As I have already mentioned, far 

ore daring exploits have been undertaken by us in the 
ye t, and often with success. If ruled inadmissible 

scan in time of war there would be a defence flotilla 
watching outside, then all I can say is that any manceuvres 
of which an ert part was to ascertain what 
torpedo boats could do from a distant base, must be of 
ithe value if this portion of the defence is only imaginary. 
(ne of the questions,which arises from these manceuvres is 
whether all cruisers should not have torpedo net protec- 
tion. The principle hitherto has been to give this species 
of defence only to armoured vessels, and that the function 
cruisers being on the high seas, the nets in their case 
may be dis ensed with. But cruisers have to coal and 
refit occasionally, or return to port to repair defects, 
on which occasions they may be liable to the same risks 
asironclads. If the latter had been lying with nets down 
in Plymouth Sound on that eventful night there were 
cruisers present unguarded in this respect. That such a 
defence may be extemporised is well exemplified in the 
case of the training squadron at Portland, where the nets 
of the Active arrested a torpedo which No. 58 torpedo boat 
had managed to discharge at this vessel; but this security 
was only attained by the nets being specially supplied for 
the occasion. There is a natural reluctance at head- 
quarters to add to the weights now carried by vessels of 
limited dimensions, but this is a matter of importance 
which requires speedy decision. 

We come now to the principal lesson from a naval 
point of view learnt from these torpedo boat operations, 
and that is the great value for training purposes such 
service has to young officers whose future will be entirely 
cast in steam vessels. Whether it can replace that early 
training in the manipulation of masts and sails, which 
only many believe can give the skill, nerve, and resource, 
which have hitherto characterised our seamen, I am not 
prepared now to argue, but it would appear in every way 
desirable that a certain period in a torpedo boat should 
be an essential part of a naval education. To carry this 
into effect a proportion of the boats should always be in 
commission at the different ports, the remainder being 
kept in reserve, and to replace periodically those which 
required refit or repair. A captain or commander should 
be appointed specially in charge of the whole flotilla, who 
mal § be responsible that the boats were kept in order, 
that their equipment was complete, and proper discipline 
maintained. At present, there is too often a tendency to 
regard temporary service in a torpedo boat as absolving 
the crew from strict adherence to naval regulations. 
With every desire to recognise the discomfort on board 
these boats in nearly all weathers, there is no reason why 
in calm intervals there should not be some approach in 
appearance to ordinary vessels of war. This would be 
secured by adopting such measures as I have briefly 
alluded to. In conclusion, if this portion of the naval 
manceuvres has no other effect than that of drawing 
attention to the necessity of organising our local defences, 
so as to counteract what is likely to occur instead of pre- 
paring for fleets which must be met elsewhere, the hostile 
torpedo boats must be considered to have rendered good | 
service, 
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THE BLRMINGHAM AND LIVERPOOL SHIP | 
CANAL. 

TuE promoters of the Birmingham and Liverpool Ship | 
Canal, to which we have previously made allusion in | 
these columns, seem determined to push the matter | 
forward, and are now taking steps to bring it 


undertaking, and of its importance as an engineering 
project, our readers will be interested in the map of the 
proposed route, together with the section of the line 


showing the position of the locks or lifts as arranged by | 
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MAP OF THE PROPOSED BIRMINGHAM AND LIVERPOOL SHIP CANAL. 
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involves for every boat a suspension of progress which 


consumes a large part of a working day. 


In the new 


canal the change of level will be made by seventeen 


font 2008 m@ 
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powerful hydraulic lifts; and then from Wheelock to near 


the junction with the 
river Weaver at Wins- 
ford there will be a run 
of five or six miles 
without any further 
change. The junction, 
however, can only then 
be made by a descent 
of two stages, for it 
will be necessary to 
dive under the London 
and North- Western 
Railway and the Mid- 
dlewich branch of the 
Shropshire Union 
Canal. The Weaver 
locks will carry four 
vessels of 250 tons at 
once, being 220ft. 
long, 42ft. wide, and 
15ft. deep; and the 
Weaver joins the Mer- 
sey at a point where 
low water never leaves 
less than a depth of 
about 10ft., which is 
more than sufficient 
for the purposes in 
contemplation. At 
Wolverhampton a pair 
of lifts will provide for 
a fall of 60ft., by means 
of which the canal 
may pass beneath 
several lines of rail- 
way and some exist- 
ing canals. Between 
Wolverhampton and 
Penkridge there will 
be a further fall, but 
from Penkridge north- 
wards to Trentham 
there will be a run of 
twenty-one miles with- 
out any change of 
level. 

Changes of level 
are to be effected by 
a modification of the 
hydraulic lift system. 
These lifts—designed 
by Mr. Clark—con- 
sist of pairs of movy- 
able caissons, one of 
which is elevated at 
the high level and the 
other depressed to the 
low level. They run 
between guides, and 
are raised by a ram, 
6ft. in diameter, be- 
neath the centre of 
each. The water in 
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RRIRMINGHLAM the two rams is one 
Neca Sy body, so that they nor- 
I mally balance each 


other ; but their equi- 
librium may be dis- 


Messrs. Brunlees and McKerrow, Westminster, who are | turbed by means of an accumulator, which is so 


the engineers of the project. 


adapted that to some extent the caissons perform 


The route of the proposed canal is from Birmingham | their own work. This is the case when two barges meet 
through the Black Country to Wolverhampton, and thence | at the lock, of which one must descend and the 


in a line nearly due north, through the Potteries to Stoke- | other ascend. 


When they have been shut into the 


into a form in which it may be presented for Parlia- | on-Trent. From this latter town it passes in a north- | two caissons by means of water gates, the accumu- 
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PROFILE OF PROPOSED BIRMINGHAM AND LIVERPOOL SHIP CANAL.' 


mentary sanction, although it is not likely that this 
will be done this year. There is no doubt that this 
‘cheme for connecting the Midlands with the sea 
coast would immensely facilitate the export trade of 
Staffordshire and the other counties through which it 
passes, and at the same time it would be an engineering 
undertaking of considerable importance, owing to the 
difficult nature of the ground through which it passes. 
The Suggestion, we understand, originally originated with 
Mr. Beriah Pemeberd, of Corporation-street, Birmingham. 
The matter has been placed before numerous public bodies 
interested in the industrial welfare of the district, the latest 
occasion being on Wednesday last, when the promoters 
explained the scheme to the Birmingham Chamber of Com- 
merce. In view of the progress which is being made in the 





westerly direction through Kidsgrove and Wheelock to 
Winsford, where it joins the Weaver. Between Birming- 


ham and this point of junction the distance is 63°75 | 


miles, and the Weaver navigation extends for another 
twenty miles to the Mersey, which it strikes at Weston 
Point, fifteen miles from Liverpool. With regard to 
dimensions, it should be stated that the canal is to be 
72ft. in minimum width, and capable of accommodating 


it engineering consideration which presents itself 
is that the ground level rises from 458ft. above sea level 
on the poe! eswan side of Birmingham to 460ft. at Trent- 
ham, and falls to 54ft. only at Winsford. In a distance of 
seven miles there are on the Trent and Mersey Canal 
no fewer than twenty-five locks, and their passage 





lator is used to raise the lower caisson 9in., a process 
which depresses the upper one by a corresponding 
distance. Then an additional 9in. of water is run into 
the latter, and so increases its weight that it descends, 
forcing up the other to its former level. Then the 
water gates are opened and the boats go on their 
way. The ascent and descent are accomplished 


| at the rate of 20ft. per minute, and there is only little 
sea-going vessels of 300 tons or barges of 400 tons. The | 


waste of water. A full account of lifts of the kind to be 
used as erected at La Louviere, Belgium, was given in 
THE ENGINEER, vol. lxiv., p. 514. It is not anticipated 
that much trouble will be experienced with the mining 
districts, but substantial construction is recommended. 
It is proposed to puddle the bed to a considerable depth, 
and to line the bottom and sides with concrete. 
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The carrying power will probably consist of steam 
barges, carrying 250 tons, and other barges, to be 
tugged by these, carrying 300 tons. Each pair of 
barges could make about seventy trips per annum—a 

ss carrying power of 1,155,000 tons. In addition to 
this, the computed bulk of the traffic, the canal would 
bear a large fleet of private barges paying toll. It has 
been ascertained by the Birmingham City Council that 
no less than 43 per cent. of the sea-borne traftic of the 
district goes by the Mersey port. 

Allowing at least £30,000 for Parliamentary and legal 
expenses, the total cost of the scheme is not expected to 
exceed, if it reaches, £3,000,000 for engineering works. 
For this and purchase of land and other expenses, 
£5,000,000 will probably be required, and upon such a 
capital it is computed by the promoters that at the low 
average carriage rate of 4s. per ton a dividend of about 12 
per cent. could be earned on a moderate traflic. This 
calculation proceeds upon the assumption that there 
would be an average of 2,000,000 tons of merchandise 
passing outwards every year from the various busy 
towns served by the canal—numbering altogether con- 
siderably over a million of population—and it leaves 
imports out of account. 

The promoters have given consideration to a proposal 
for the making of a canal capable of taking vessels of 
500 tons, but have come to the conclusion that it was 
neither practicable nor sensible, because vessels of 400 
tons were large enough to pass to the Continent, to Ire- 
land, and other places with which there would be a large 
trade. The actual cost from end to end of this proposed 
ship canal would not, it is estimated, exceed about 1s. 6d. 
per ton, and the promoters hope to be able to reduce the 
cost of carriage of goods by at least 50 per cent. The quan- 
tity of goods carried would doubtless be enormous. With 
regard to the prospects of the canal, if once started, it is 
observed as to North Staffordshire that there were 
100,000 tons of goods per week, or 5,000,000 tons a year, 
to be carried from that district. The town of Darlaston 
has subscribed largely towards the fund of £30,000 asked 
for. The grade profile of the canal route given herewith 
shows the positions and heights of the canal lifts, and 
the miles between them. 








WAVERLEY STATION, EDINBURGH. 


At last the North British Railway Company has resolved 
to grapple with the congested condition of Waverley Station, 
and proposes to spend no less than £1,000,000 on much- 
needed improvements. The work has been rendered necessary 
by the increased traffic consequent on the opening-of the 
Forth and Tay bridges. The principal difficulty with which 
the company has had to contend is the bottle-neck at each 
end of the present station. All the trains eastward have to 
pass through the Calton Tunnel, and all the traffic westward 
has to pass through the Mound and Haymarket Tunnels, in 
each of which there are only two lines of rails. The first 
thing required, therefore, is to double these tunnels and the 
lines that pass through them, and for this the new plans 
expressly provide. The doubling of the lines will be con- 
tinued westward as far as to Corstophine, and eastward as 
far as to the Abbey-hill Junction. The plans involve the 
acquisition of a considerable amount of property belonging 
to the Corporation and to private owners, including the 
Waverley Market, the old Fish Market, and the Edinburgh 
Gasworks, with contiguous ground. It is very much to be 
regretted that the scheme contemplates the taking away of a 
strip from each side of the Princes-street Gardens to allow 
of the doubling of the rails. Several streets will be swept 
away, and others will be constructed to supply their places. 
A new station will be built on the site of the gasworks for the 
goods traffic alone, which will be entirely removed from the 
present station. It is intended to use the Waverley Market 
for the parcel office, and not as a passenger station, while 
under it a wide area will be excavated and used for carriage 
sidings and for the making up of trains. The interior of the 
present station will be entirely remodelled. There will be 
six platforms, three of which will have through lines passing 
them, while the other three on each side of the offices 
will have lines terminating in docks. The offices are 
to be rebuilt, and will extend much further eastward than 
at present. There will be an additional access to the 
station near the Regent arching, Waterloo-place, and there 
will be a new underground station at the foot of the 
Lothian-road, near to the present Caledonian terminus. A 
new direct line is to be constructed from Abbey-hill to the 
foot of Leith-walk, and when that has been done all Glasgow 
trains will be made up at and will start from Leith, but will 
stop at the Waverley Station in passing. In several par- 
ticulars this scheme comes into obvious competition with the 
proposals and schemes of the Caledonian Railway Company. 
The latter is also a claimant for the Waverley Market, which 
it wishes to make its terminal station. It proposes also to 

a line in a tunnel under Princes-street, or, at least, 
under the embankment of the Princes-street Gardens, to 
Leith, in order to give that seaport direct communication 
with Glasgow. 








Episoy’s Latest.—Mr. Edison is now prosecuting an experiment 
designed to catch and record the sounds made in the sun’s photo- 
sphere when solar spots are formed by eruptions beneath its surface. 
In commenting on this gigantic experiment the Herald says :—‘“‘ At 
Ogden, N.J., there is a mass of iron ore a mile long standing 

rpendicular and extending into the bowels of the earth to great 

ut unknown depths, said to contain several hundred million tons 
of magnetic material. As the violent storms and uprushes in the 
sun produce disturbances of the earth’s magnetism, which are 
recorded on the magnetometers at the Kew and other observatories, 
it has occurred to Mr. Edison that the strength of the solar dis- 
turbance, as exerted on our planet, could ‘ be increased enormously 
by utilising a vein of magnetic iron ore, and running around the 
body of ore several miles of wire, forming an inductive circuit, into 
which powerful electric currents would be thrown by any disturb- 
ance of the earth’s magnetism.’ ‘ By the use of instruments, every 
change,’ he says, ‘could be recorded, and by the use of the telephone 
all sounds produced on the sun would be heard on our planet.’ 
He is, accordingly, erecting telegraph poles on each side of the 
Ogden ore hill and parallel with it, on which he is coiling an 
insulated wire many times around the whole area where the earth's 
magnetic lines leave the iron mountain and extend intospace. The 
two ends of the long wire will be taken into his observation station 
and connected with the receiving telephone.” It is believed that 


these experiments will materially aid in determining variations of 
solar heat seriously affecting the earth’s meteorology. 





TESTS OF A COMPOUND LOCOMOTIVE. 
(Concluded from page 234.) 

REFERRING to Table LI. 
of the various tests, and confining attention to the test on the 
compound engine, it is to be noted that the total quantity of water 
evaporated was 1363in., and of this quantity an average of 13-Sin. 
was consumed at the terminal stations. This is 10°1 per cent. of 
the total quantity consumed. If it is assumed that an equal pro- 
portion of the coal burned for the round trip was used at the ter- 
minal stations, the quantity thus used amounts to 1407 lb., and this 
deducted frum the total consumption leaves 12,535 lb. for the quan- 
tity consumed during the time of the scheduled run. The length 
of time during which the throttle valve was open during the round 
trip amounted approximately to 4°8 hours, which may be con- 
sidered the length of time during which this quantity of coal was 
being consumed. The hourly consumption during the scheduled 


which gives the average results in general 





June 2nd for the accommodation run was 2°32 hou : 
for the coal used at terminal stations in the same no Mane 
that which the water used at terminal stations bears to the wh Me 
the a of coal on the road amounted to 4026 ~~ 
this, in 2°32 hours, gives an hourly consumption of 1735 1b, "which 
is 69 1b. per square foot of grate per hour. This quantity als 
corresponds to a tion of 2°9lb. per horse-power per hour. 
based on the average of 589°6-horse power, given in Table No uL 
The improved evaporative performance was due, in a measure at 
least, according to these computations, to the reduced rate f 
combustion. . 
In comparing the results of the accommodation runs with those 
of the express runs on the somponed engine, it should be borne in 
mind that the former were made with coal taken on at Philadelphia 
which, on the calorimeter trial, yielded 12,684 thermal units of 
heat per pound, while the latter were made with coal taken on at 
Baitimore, which gave 13,825 thermal units per pound. If the 





TABLE 11,—Average Results pertaining to Coal and Water Measurements for Full Trips. 





Name and number of engine eh ee, CSN oe ren 
i ; 
Route and distance covered by test 


.| 
( 
| 

| 


Comp ae Standard, 
No. 848, | No. 840. 


Philadelphia to Washington and 
return, 266 miles. 





Compound, No, 848, 


Philadelphia to (Baltimore to Phi. 
Baltimore,96 miles delphia, 06 mile 


Schedule time of trip .. Six hours, 3 hours 55 min, | 2 hours 35 min, 
Class of train .. Washington limited express. Accommodation. Express, 
| | 
u — { 4 between Philadelphia and Canton. a } i 
Number of cars hauled 1. 3 between Canton and Washington. Three. | Five. 
| | 
, - ; } | { 287 tons May 97 
1. Approximate weight of train, including engine.. | 210°5 tons* 149 tons it and June 2; 
| | (254 tons May 2s 
2, Number of car miles travelled .. .. ae 979 288 “— 
3. Average consumption of coal, dry .. oe. | 13,942 16,389 4,793 5,591 
4. Average percentage ofashes .. .. .. .. .. - percentage) 5°1 3°8 oo 4°5 
5. Average consumption of water per scheduled run + os Ml 122°5 126°4 47°8 47° 
6. Average consumption of water at terminals .. .. . 13°8 156 9-2 67 
7. Total average consumption of water for the trip .. in.| 136°3 142° 57° 53'S 
8. Total weight of water for the trip at 620 1b. per inch . Ib.) 384,506 88,040 35,340 83,356 
9. Temperature of water in te ae deg.) 60° 9° 4° 68° 
10. Weight of water evaporated per pound of coal .. .. .. .. .. Ib, 6°06 5°37 7°38 | O96 
11. Equivalent evaporation from and at 2.2deg. per pound of combus-' | 
_ EES Slt eo eer 7°69 67 9°56 749 
12. Pounds of coal consumed per car mile .. <a 1s" 16°6 ll'4 
| 
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* This is the weight of the train running between Philadelphia and Canton : the weight between Canton and Washington is 186°5 tons, 
The weight on the down trips of May 6th and 7th from Philadelphia to Canton was 9°5 tons less than the quantity given, 


TABLE LII.—Performance of Cylinders in respect to Water Consumption and Indicated 





Compound, 


Name and number of engine No. 843. 





Washington, 
May 2 and 3; 
| Canton to 


( Philadelphia to 


Portion of trip selected .. .. .. .. «2 « 


Philadelphia, 
May 3. 
Class of train .. Limited express. 
Duration, or length of time throttle valve was 
neg Oe? hours 
Total weight of water consumed Ib. 
Weight of water se per hour Ib. 
Average speed in revolutions per minute 
Average M.E.P., H.-P. cyl., right .. .. 
Average M.E.P., L.-P. cyl., right 
Average M.E.P., H.-P. cyl., left 
Average M.E.P., L.-P. cyl, left ‘ 
Indicated horse-power, H.-P. cyl, right.. I 
Indicated horse-power, L.-P. cyl., right . I 
Indicated horse-power, H.-P. cyl, left .. 4 
I 


6°53 


= 
Peers eee 


tt et 
ad dl 


Indicated horse-power, L.-P. cyl., left. .. 
Indicated horse-power, whole engine 
14. Average boiler pressure 





15. Average pressure in right-hand steam pipe.. Ib. 
16. Average indication of draught gauge .. .. in. 
17. Average position of reversing lever, No. of noteh 
Water consumed per I.H.P. perhour .. .. Ib. 25°37 


18. 








Horse-power, 
ey Compound, No. 848. 
Philadelphia to | 
aaa Canton to Philadelphia Canton to 
Waehi “oe a Philadelphia, to Canton, Philadelphia, 
anges May 2s. June 2. une 2. 
Philadelphia, 
May 8. | 
Limited express. Express, Accommodation. Express. 
685 1°76 1°792 
120,590° 29,326" 28,706" 
17,006°0 16,019°5 
284°3 25678 
35°49 40° 
anes on 7 18°98 
31°90 37 41-02 
_ _ 17°73 16°54 
342°1 148°2 | 138°0 
= _ 163°1 | 184°4 
313°4 130°7 } 141°3 
_ - 170°2 150°8 
655° 5+ 612°2 623°5 
129°6 132°9 | 116 
119°3 122°4 | 140°2 
41 39 48 
10°9 93 | 10°4 
26°86 27°22 26°69 





* Corrected for steam used during the stop at Foy's Hill. 


+ The maximum power developed at any one time in the case of both engines was 866-H.P. 


TABLE 1V.—/'ull Measurements of Selected Diagrams and Steam accounted for by Indicator. 

















A. B. | Express, May 28 Gogmoaiatien, 
saatndaaieetaialay — 4 : ¢ 
Date when diagrams were taken. . «1890 May 3. May 8. | “—* 
Name and number of engine. . .. Compound, No. 848. Standard, No. 840. | Compound, No. 848. 
Which cylinder .. Right. Left. Average of both. Right. Left. Right. Left. 
Number of diagrams figured... .. .. .. -- «+ e+ ¢s 4 | 3 3 | 2 2 2 2 
1. Pressure in R.-H. steams pipe, above atmosphere .. .. Ib. 145° | 145° 113° 122 | 125° 128° 139° 134° 
2. Pressure above atmosphere at highest point on steam line, | | z 
oS. ea SP ee oe ae em Ss 138°9 97°7 103°'7 | 118°6 WwW 7 139° 132°7 
3. Pressure above zero at cut-off, H.-P. cyl... .. .. .. Ib. 12572 112°7 712 73°2 114°4 1i4°3 137°2 29°6 
4. Pressure above zero at release, H.-P. cyl... .. .. .. Ib 81°8 ql4 35° 39°4 83°9 82°6 898 S18 
5. Pressure above zero at selected point after cut-off, L.P. 
ieee GS ares 34°2 34°3 - 36°2 36° 41°4 30°2 
6. Pressure above zero at compression, H.-P. cyl. . Ib. 104-2 101-2 414 34°58 86° 96°6 93°9 sol 
7. Pressure above zero at compression, L.-P. cyl. .. .. Ib.  82°5 28°4 _ 34-4 80°6 24°90 20°8 
8. Pressure above atmosphere at lowest point on exhaust line, " 
ohh. os 65 ot .s¢ $e ae 0s ds be on ae 69 48 53 o 64 
9. Mean effective pressure, H.-P. cyl. - Ib! «648°21 32°48 29°76 34°46 47°94 41°5 
10. Mean effective pressure, L.-P. cyl. - lb = 15°65 16°17 _- 18°32 20°1 
1l. Average revolutions per minute .... .. .. «. revs. 282° 270° 290° 276° : 256° 240° 
12. Proportion of stroke completed at cut-off, H.-P. cyl... .. 0° 582 0-511 0°373 0°415 0°707 0-662 
13. Proportion of stroke completed at release, H.-P. cyl... .. ag ar 0°sl 0°78 09 0-99 
14. Proportion of stroke completed at selected point after cut- : 
SC be be be be os 8a os xe. ee bss oe 08 0°704 - | — 0°84 0°826 
15. Proportion of backward stroke completed at compression, | E , 
SS ere ae eer aa ee 0°136 0°157 0175 | 0°27 | 01 0°105 0-14 ol 
16. Proportion of backward stroke completed at compression, | 
A ere rere ae ee ee 0-179 0-22 _~ _ 0°13 0°146 O17 0-19 
17. Steam accounted for by indicator at cut-off, H.-P. cyl—lb. 21°81 17°26 23°42 23°62 23°06 21°85 18°33 19°69 
18. Steam accounted for by indicator at release, H.-P. cyl.—lb. 24°01 21°86 23°4 | «=22°6 23°96 22°98 17°87 1s"02 
19. Steam ted for at selected point after cut-off, L.-P. ene ae 
Soe eae a ae ee ee Me 22°61 -- - 24°77 24°81 17°6 1°25 
20. Feed-water consumed per horse-power per hour (same as en 
ts. 2 | Seer errr * 25°37 26°36 27°22 20°86 
21. Average proportion of feed-water accounted for at cut-off, 
Sd (ut teste on, Mie, ob ed de ba. es Oe ws 0°88 0°84 ool 
22. Ditto at release, H.-P. cyl. .. .. Oo” 0°84 0°86 0°88 
23. Ditto at selected point, L.-P. cyl. 0-91 - O'vl 0°93 








* Compared with B. 


run would thus figure 2612 Ib., which is at the rate of 103°7 lb. per | s , 
| ing would be even better in favour of the slower-running train than 


square foot of grate surface per hour. This quantity also corre- 
sponds to a consumption of 4:1 lb. of coal per horse-power per 
— based on the average of 638°5-horse power, given in Table 
No. III. 

A comparison between the quantities of water evaporated per 
pound of coal on the compound and standard engines shows a con- 
siderable difference in favour of the compound engine, and it is 
evident that this difference in the boiler performance accounts for 
the large difference in the saving of the compound engine over the 
standard engine, as shown by a comparison of the coal consumption 
and water consumption. The causes which lead to the difference 
in the evaporative performance of the two are considered in a later 
part of the report. 

It is to be noted, in Table No. II., that the evaporation per os 
of coal in engine 848 for the accommodation runs was much higher 
than for the express runs on the second series of tests, the two 
quantities being respectively 7°38 1b. and 5°961b. The total length 
of time during which the throttle valve was open on the test of 


| engine, as based on the car mil 
| results stand nearly on a par wit 





results were reduced to the same heat-producing basis, the show- 


the figures given. Comparing the results of the accommodation 
runs on the psieee engine with the express runs on the standard 
, it is noteworthy that the two 
each other, one being 16°6 lb. 
per car mile, and the other 16°7 Ib. 1t is thus seen that the com- 
pound engine, in spite of frequent stops, which reached a total a" 
the whole run of sixty-two, and in spite of a smaller number 0 
cars hauled, secured as good-a result as the standard engine under 
the favourable conditions of express service. A well-known rail- 
road company, which gives special attention to matters of coal 
economy, a premium limit of 25 1b, of coal per car mile on an 
engine of the old type in similar service, and this is done on trains 
of a larger number of cars than that used on the tests under con- 
sideration. This quantity is 50 per cent. in excess of the 16°6 lb. 
used by tne compound engine, ‘ 
The economy with which the engines developed this p 

expressed in terms of the consumption of water per Indic 


wer, 








rat 


ee ee Ch Ue, I 
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horse-power per hour, is shown in Table No, III, which gives the | accounted for by the diagrams, the fact stands out very plainly | resistance which the steam encounters in poeing Sova the vari- 


of the cylinders, apart from the boiler, during selected 
mer tbe pron ty The Sudloator diagrams taken on the first 
pert during the whole of the round trips of May 3rd and 
ries of tests ig : 
or nd during the down trips of May 2nd and 9th, have been 
Sth, am up for use in this table, so far as to determine the indi- 
— wer developed 7 the engines, The diagrams taken on 
} we May 28th, on the return trip, and those taken on both 
the test of May , atte 

‘ng of June 2nd, have also been worked up for the determination 
othe ower. The quantities of power given in Table No. III. are 
of the } ves for these periods of the tests. In the case of 
the average ; 4 “ 

ine 848, the period covered on the return trip from Washington 
: Canton has been omitted, an account of an evident inconsistenc 
to ord of speed. The period taken for the tests of May 28t 
in the rec : , 

d June 2nd is that coveriug the route as far as Canton, the 
= rt run from Canton to Baltimore being omitted. A comparison 
. the quantities of feed-water consumed per horse-power per hour 
o o engines on the first series of tests shows the relative 
by the tw gt : 
economy of the two in the use of steam when brought down to the 
same basis of comparison, These quantities, for the selected 

riods noted, are ‘ “87 Ib. Poe! indicated horse-power per hour for 
the compound engine, and 26°86 Ib. for the standard engine. The 
difference in favour of the compound engine is 1°491b., which is 
5°5 per cent, of the larger quantity. . 

In view of this saving of 5:5 per cent., and of a saving of 3-2 per 
cent. in the gross quantity of water used for four round trips, the 
question arises as to what was the cause of the relatively larger 
ering, when based on the consumption of coal for the round trips, 
that saving, as already noted, being 14°9 percent. It would at 
first sight appear that the difference was due to the greater 
efficiency of the boiler in the case of the standard engine ; but 
when it is considered that the boilers were exact duplicates of 
each other, this explanation does not seem reasonable. It might 
be held also that there was a difference in the adjustment of the 
exhaust nozzles of the two engines, which might have produced a 
difference in the combustion of coal. But the nozzles of the two 
engines are fixed, and in these respects also the two locomotives 
are duplicates of each other, and this explanation likewise does 
not appear to be a reasonable one. Although the exhaust nozzles 
and smoke passages are duplicates in the two engines both in 
construction and adjustment, there is a difference in the conditions 
under which they do their work, in the fact that the standard 
engine discharges its steam at a higher release pressure than the 
compound engine. It may be presumed that the first impulse of 
the steam produces, for the time while it acts, more disturbance 
in the fire than the lower releasing pressure of the other engine. 
Careful measurements of the diagrams for the down trips of 
May 3rd and 8th have been made, and it is found that the release 
yressure in the standard engine was 21‘2]b. per square inch, while 
in the compound engine the release pressure of the low-pressure 
cylinder was 161b., the proportions of the stroke comple at the 
two points being respective y 0°86 and 0°93, An increase of 5-2 lb., 
or nearly one-third, in the releasing pressure is sufficient to pro- 
duce a marked difference in the action of the blast upon the fire, 
although the back-pressure shown by these same diagrams at the 
lowest point is aka less in the standard engine than in the com- 
pound engine, the —— being respectively 6°7}b. and 5°5 lb. 
per square inch. ‘he effect of the different releasing pressure 
upon the average force of the draught is shown by a comparison 
of the indications of the draugbt-gauge on the same trips, that of 
the compound engine on May 3rd being 37in., and that of the 
standard engine on May 8th four inches. The precise effect of the 
increased draught in the case of the standard engine is to break 
up the bed of coal on the grate to a greater extent, and to cause a 
larger amount of loss in the sma]] unburnt pieces of coal, which 
the forced blast carries through the tubes and discharges into the 
air. According to the statements of the engine-driver and the 
fireman, this is the exact effect which seemed to be peeeot on 
the standard engine, as compared with the compound engine, the 
action of the blast being much more severe in its disturbance of 
the fire in one than in the other. Although this action was notice- 
able at all times, it was specially marked when the standard engine 
was first started from a state of rest, before hooking up the 
reversing lever. The economy in the consumption of fuel which 
the compound engine secured over the simple engine appears, from 
these considerations, to be due partly to the direct saving in the 
consumption of steam required to produce a given amount of 
power, and indirectly to the saving of fuel otherwise discharged 
through the smoke-stack unburnt, due to the easier action of the 
blast upon the fire. 

Passing to the tests of the second series, the consumption of 
water per horse-power per hour on the express runs of May 28th 
and June 2nd are respectively 27-22 lb. and 25°69 1b. The water con- 
sumed on the accommodation run of June 2nd was 20°86 lb. per 
indicated horse-power per hour. The comparatively low con- 
sumption of the accommodation run is worthy of note, this quantity 
being about 19 per cent. less than the corresponding quantity for 
the express run of June 2nd. The reason for this superior result 
isfound in the small quantity of steam which the indicator ac- 
counted for, this being 19°4]b.; and this improvement is due to 
the superior manner in which the distribution of the steam in the 
cylinders was effected at the reduced speed at which the engine 
worked, This will be considered further. The effect of reduced 
pressure and a longer cut-off, in causing an increase in the quantity 
of water consumed, is seen in a comparison of the tests of 
May 28th and June 2nd on the express runs, The boiler pressure 
on May 28th is about 20 Ib. less than on June 2nd, and the cut-off 
that corresponding to a position on the reversing lever one notch 
further forward. 

A feature in the results of May 28th, as compared with those of 
June 2nd, on the express run, is the effect which a difference in 
the size of the nozzles produced upon the draught. The nozzles 
on June 2nd were 4in. larger than those on May 28th, and the 
draught was increased from 8-9in. to 4°8in. The comparatively 
low boiler pressure of May 28th, which was as high as could be 
maintained, indicatesthata 3}in. nozzleistoosmall for the most satis- 
factory work on an express train of five cars. In this connection 
it may be added that on the first series of tests the 34in. nozzles 
used on engine 848 were smaller than the actual requirements of 
maintaining the desired supply of steam; while the same size of 
nozzle on engine 840 was, on the other hand, too large to keep up 
a satisfactory supply. 

Full measurements of selected average diagrams on some of the 
tests, and the deductions which are drawn therefrom, giving the 
quantities of steam accounted for by the indicator at various points 
in the diagrams, are given in a table, The points where the 
various measurements are taken are shown in appended copies 
of sample diagrams corresponding to each test given in the table. 
The quantities of steam accounted for are calculated by the 
formula given in the writer’s book on ‘“‘The Tabor Indicator.” 
These diagrams are introduced to show the general features, rather 
than to show the average performance, although they are selected 
with the object of showing, as far as possible, average conditions, 
Making a comparison between the record of the cards for the tests 

of May 3rd and 8th, the first thing which is noticeable is the differ- 
ence in the initial pressure in the high-pressure cylinder of the 
compound engine and that shown in the cylinders of the standard 
engine. A second noteworthy difference is seen in the proportion 
of the stroke completed at cut-off on the high-pressure cylinder of 
the compound engine, as compared with that of the standard 
engine. Whether the standard engine would have shown a better 
performance with a higher initial pressure, or whether the com- 
pound engine would have shown a different performance with a 
different adjustment of the point of cut-off, and, furthermore, 
whether the conditions in general, which control the performance 
of the individual engines, were such as to secure a fair comparison 
between the two, are matters of conjecture upon which the data of 
the tests throw little light, and it is needless, perhaps, to discuss 
the effect which changes of condition might have had. In this 
comparison, however, of the results of the computations of steam 





that at the point where the steam is about to be rel from the 
cylinders the quantity of steam consumed by the engine, figured 
from the diagram, is about the same in the one engine as in the 
other; and under these circumstances the quantity of steam 
actually consumed could not be expected to differ much in one case 
from that in the other, 

: The analysis of diagrams for the accommodation trip of June 2nd, 
in which the conditions are different from those in the other tests 
only in the matter of speed, shows in a measure the reasons for the 
improved performance of the compound engine under these favour- 
able conditions. With about the same release pressure in both 
cases, a much larger amount of work is done in the case of the dia- 
grams taken at slow speed than in the other case. The mean 
effective pressure, measured from diagrams on the accommodation 
run, is about 58 lb. per square inch for the high-pressure cylinder 
and about 24 1b. for the low-pressure cylinder, while on the express 
run the mean effective pressure is about 44 lb. for the high-pressure 
cylinder and about 19 lb. for the low-pressure cylinder. 

The effect which a gradual increase of speed has upon the 
economy with which the steam is distributed is shown by additional 
diagrams, taken June 2nd, which have been worked up in full. The 
ave of several sets, taken at a speed of about 140 revolutions 
per minute, showed 17°5 Ib., 17‘21b., and 19°3]b. pet horse-power 

r hour, at the high-pressure cut-off, high-pressure release, and 

ow-pressure release respectively. The average of several sets, 
taken at a speed of 200 revolutions per minute, showed 19-2 Ib., 
19'41b., and 21-21b. respectively. The average of still another set, 
taken at 280 revolutions per minute showed 22°51b., 25°31b., and 
24°5 Ib. respectively. 

The loss produced by the increase of speed is due to the wire- 
drawing of the steam in its passage from the high-pressure 
cylinder, through the valve, and through the low-pressure cylinder. 
It appears to the writer that improvements can be made in the 
size and arrangement of the passages, which will secure better 
ng agumerrs and that such improvements should be undertaken. 

n the matter of the admission of steam to the high-pressure 
cylinder, the operation of the engine is all that could be desired, 
nearly. the full boiler pressure being maintained uring the greater 
part of the period of admission. This cannot be said of the 
diagrams from the standard engine, which, at ordinary speeds, 
show a large amount of wire-drawing. The loss produced by wire- 
drawing of the steam in its passage into and through the low-pres- 
sure cylinder of the compound engine is well exhibited to the eye 
by the combined diagrams, : 








HiGh-PREssuRE CyLinprr, Lert.—Time, 9.51 a.m.; revolutions per 
minute, 300; boiler pressure, 146°51b.; steam pipe pressure, 140 lb.; 
number of notch, 11; av. M.E P., 27-91b. Scale 96. 














Low-pressuRE CyLiInpER, Lert. 


Time, 9.51 a.m.; av. M.E.P., 18-7 Ib. 
Scale 60 


fh 











RiGHT-HAND CyLINDER, N.C.—Av. M.E.P., 363 Ib. 
8.37} a.m.; revolutions per minute, 276; boiler pressure, 133 5 lb ; steam 
pipe pressure, 122 1b ; number of notch, 11. Tests, May 8th, 1890. 


Scale 80. Time, 


It is to be noted that, in all the results figured from the diagrams, 
the a of steam accounted for at the release of the high- 
pressure cylinder, where the high speed prevails, is greater by a 

iderable t than that accounted for at the cut-off in the 
same cylinder. An examination of the diagrams will show that the 
pressure, at a point near the end of the stroke, rapidly increases ; 
and that, at a point on the compression line, there is a disturbance 
in the form of the curve. The negative lap on the exhaust edge 
of the valve which controls the high-pressure cylinder provides a 
communication between the expanded steam at one end and the 
compressed steam at the other, by which some of the compressed 
steam is discharged backward into the other end of the cylinder 
before the release. ‘The quantity of steam present in the cylinder 
at the end of the stroke is therefore increased beyond that which 
comes from the legitimately expanded steam. The writer attri- 
butes the increase in the steam accounted for at this point to the 
disturbance which is thus produced. The actual quantities are, 
doubtless, in reality less than the figures given. 

The principal facts brought out by the tests, and the important 
conclusions drawn therefrom, may be briefly summarised as 
follows:—(1) The average consumption of coal for four round 
trips between Philadelphia and Washington, was 14-9 per cent. less 
in the compound engine than in the standard engine ; and the con- 
sumption of steam per horse-power per hour, during the selected 

riods of the runs which have been analysed, was “a cent. less 
in the compound engine than in the standard. e increased 
saving of coal over that of steam appears to be due to the im- 
proved action of the exhaust blast upon the fire, which the com- 
pound principle secures, These results were obtained under the 
severe conditions of service required in moving an express train at 
a rate of speed varying from fifty to sixty miles per hour. (2) 
The compound engine is more economical in the use of steam when 
runningatslowspeedsthanathighspeeds, Thesteam consumed when 
running ata s of 257 revolutions per minute—50°4 miles per 
hour—was 25°69 lb. per indicated horse-power per hour, while that 
atas of 176 revolutions per minute—34°5 miles per hour—was 
20°86 lb. perindicated horse-power — Thedifference between 
these quantities is 19 per cent. (3) The increase in the consump- 
tion of steam which accompanies an increase of speed in the com- 
pound engine is due to loss produced by the greater frictional 








ous ports leading to and from the cylinders. is loss appears to 
be more serious in the compound engine, with its double system of 
es than in the standard engine, with its single cylinder ; and 
the conclusion may at once be drawn that the compound engine, 
in its present shape, will secure a greater saving of fuel when 
used on heavy express trains runni at medium speed, 
on accommodation trains, and on freight trains, than when 
used on fast express trains. The tests furnish ample reason to 
expect a saving of coal on freight trains, and on accommodation 
passenger trains making frequent stops, of not less than 30 per 
cent. (4) In the construction of future engines, improvements in 
the form, size, or arrangement of the passages which conduct the 
steam from one cylinder to the other may doubtless be effected, 
which will reduce the frictional loss noted and increase the economy 
beyond that now obtained. With the same end in view, the use 
of a larger driving-wheel, with a proportionate increase in the 
stroke of the piston, thereby reducing the ber of revoluti 
without changing the speed of the train, would be advantageous, 
Still another improvement may be made by reducing the size of 
the high-pressure cylinder to llin., and carrying a longer cut-off, 
the boiler pressure being increased at the same time, if found 
necessary, to 1801b. By this means a wider port opening may be 
obtained without reducing the degree of expansion. (5) In con- 
clusion, the performance of the compound engine, as to running 
features, compares favourably with the locomotive of the older 
type. It steams freely, and without undue exertion on the part 
of the fireman. It starts from a state of rest quite as promptly as 
the standard engine. No difficulty is encountered in moving the 
fastest trains with the engine on schedule time, and, when required 
to do so, in making up a reasonable amount of lost time. Its 
ability to make time is well shown by the fact that, during the 
tests, the terminal stations at Washington and Philadelphia were 
reached, on four successive days, either on time or a little ahead 
of time, without a single exception, although the train was fre- 
quently delayed at stopping places. The effect of the reciprocating 
parts, although weighing more than those of the simple engine 
psy to be inappreciable. The jar produced by these an 
other disturbances, so far as it could be measured by the feelings 
of a person riding either in the cab or on the pilot, was no greater 
in one engine than in the other. 

Altogether, judging from the manner in which the new engine 
operated during the progress of the tests, it meets all the mecha- 
nical requirements demanded by a successful locomotive. 











TENDERS. 


CAST IRON LAMP COLUMNS. 


THE following are the results of tenders invited by the Hornsey 
Local Board for the supply of about 200 cast iron lamp columns; 
Mr. T. de Courcy Meade, engineer and surveyor ;—- 





Amount per ton. 
£s. da 

John Cullabine and Co., Sheffield 12 19 
Lambert Brothers, Walsall .. .. .. 12 10 
W. Macfarlane and Co., Glasgow.. .. 12 5 
Robert Dempster and Sons, Yorkshire . ll 0 
E. A. and H. Sandford, Gravesend .. .. .. .. ll 0 
The Lion Ironfoundry, Kirkintolloch, N.B. .. .. 10 5 
The Staveley Coal and Iron Company, Derbyshire 1) 0 

0 «es 915 


J. Williamson and Co., Wellingborough .. 
P. T. Woodruff and Co., Newport, Mon. .. 
8. Pontifex and Co., London te 
Francis Helm, Limited, Padiham 
Bayliss, Jones, and Bayliss, London .. 
W. H. Spencer and Co., Herts .. .. 
Bailey, Pegg, and Co., London 
G. Waller and Co., Southwark 
A. Attwood and Co., Ulverston .. 
Blaikie Brothers, Aberdeen... .. 
Sydney G. Edwards, Rotherham.. 
The Hardware Stores, Highgate... .. 
Robert Taylor and Sons, Yorkshire .. .. 
Goddard, Massey and Co., Nottingham .. 
The Thames Bank Iron Company, London 
Geo. Smith and Co., G te 
Geo. W. Sharpe and Co., London. . 
Samuel Wright, Leicester .. .. .. .. 
Jukes, Coulson, Stokes, and Co., London 
R. Bradley and Co., Wakefield .. .. .. .. 
Thos. E. Kershaw, Nuneaton .. .. .. .. 
Universal Patent Pulley Company, Reading .. 
Woodhouse and Rawsen United, Kidsgrove .. 
Chambers, Sheffield and London.. 
B. C. Badham and Co., London .. .. .. 
F. Bird and Co., London (accepted) .. .. 
Newall and Barker, Warrington.. .. .. 
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2000-HORSE POWER HORIZONTAL COMPOUND 
ENGINE. 


On page 254 we give the first of several engravings of a 
remarkably fine pair of horizontal compound mill engines, 
designed and constructed by Messrs. Musgrave and Sons, 
Bolton, for India. In another impression further views, 
details, and particulars of these engines will be given. 








PLANT FOR THE MANUFACTURE OF CEMENT. 


On page 251 we give the first of a number of engravings 
which we propose to publish, illustrative of a cement mill 
with a complete set of machinery, as made by Messrs. Whit- 
more and Binyon, of Wickham Market, for a foreign owner 
who will use limestone in the manufacture. In another im- 
pression we shall give further engravings and particulars of 
the whole. 








A NITRATE OF SODA FIRE IN IquiquE.—The mails just te hand 
bring a report of the destruction of four large warehouses, stored 
chiefly with nitrate of soda. The waterworks supply was most 
severely taxed, but fortunately Iquique possesses several steam 
fire engines, and these were all promptly used, amongst them being 
the large Merryweather Greenwich pattern ‘‘ Balmaceda,” pre- 
sented by Colonel North to the town. At one time the whole of 
Iquique appeared doomed to destruction, but the English steam fire 
engine saved it, 


ELEcTRIC TRAMWAY IN HALLE.—The urban horse tramway in 
Halle, Saxony, has just been transformed into an electric tramway 
on the well-known Sprague overhead system by the Allgemeine 
Elektricitats Gesellschaft of Berlin. The tramway is probably the 
longest in Germany, being four miles in length. It consists of a 
single line with crossing places arranged at intervals to allow of a 
six minutes’ service. It is pro! to place eventually twenty- 
five cars on the line, but at present only one-third of that number 
isin use. The generating station, which is located in the tramway 
depét, contains three combined steam engines and boilers, the 
engines driving four dynamos, each of 100-horse power. In the 
wide streets the conductor is carried on standards 18}ft. high, 
arranged close to the curb, but in narrow thoroughfares it is 
supported on insulators attached to wires arranged trans- 
versely, the wires being fixed on insulators to the walls of the 
houses. Thus the lead is doubly insulated. Each car, which will 
carry twenty-two passengers, has bolted in its underframe two 
motors, of together 30-horse power. This allows of the car easily 
ascending the numerous gradients, and also permits of an additional 
car being coupled to it, and yet maintain the speed of five and a- 
half miles an ow, which is the local maximum rate. The rails 
form the return, 
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PULVERISING HARD SUBSTANCES. 


THE ANTI-FRICTION CONVEYOR COMPANY, LONDON, ENGINEERS 





THE “BALL MILL” FOR PULVERISING. | 





THE accompanying engravings illustrate a mill which has | 
been in use some time in Germany, although only recently | 
introduced into this country. We understand it is in use for 
grinding cement, basic slag, silver and gold quartz, phos- 
phates, and flint. It consists of a rotary ,» Made in 
various diameters up to 6ft. 6in., containing a quantity of 
balls of different sizes, made of a special metal. The material 
to be ground is fed into the machine through a hopper 
placed on the side of the same, and the grinding is effected 
by the rolling, stamping, and pounding of the balls while 
the drum rotates. As the illustration shows, the drum is 
formed of a number of curved heavy perforated steel plates. 
These plates are arranged in such a way that they rise from 
the periphery inwards towards the axis of the drum, and 
thus the end of one plate overlaps by some inches the begin- 
ning of the next one, leaving a slot between them. The 
raising of the inclined surfaces has the effect of diverting the 
balls from the circular motion, and to cause them to drop 
from step to step at every eighth part of a revolution of the 
drum, thereby increasing the grinding effect. Surrounding 





these inclined surfaces is fixed a_ perforated heavy metal 


| Asphalt .. 


We are informed that a mill of 6ft. diameter and 3ft. width 


| has a capacity per hour in pounds as below :— 


Fineness of sieves .. No., 





Cement... .. 
Fire-bricks .. .. .. 
Gold and silver quartz ..| 
Granulated blast furnace) 
ll 26 ‘ne os eee 
Burnt lime .. 
Dried benes .. 
Marbie .. .. 
Phosphates .. 
Emery .. .. 
Basic slag .. 
Burnt clay .. 
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| 
SI | 





Requiring 10-H.P. for driving. | 

The Anti-friction Conveyor Company, by whom the machine | 
is being introduced, have sent us a list, from which it appears | 
that several firms are using a number of them, some cement | 
works having thirty. The construction of the machine as | 
described is readily seen from Figs. 1 to 3, which show | 
the machine in transverse and in longitudinal section. From | 


| @ statement in the Leipsic Miners’ and Smelters’ Journal, | 






‘Bi 
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sheet, protecting the fine sieve surrounding the periphery of | 
the drum. This exterior-sieve is made of brass or steel wire, 
or perforated metal, in accordance with the fineness of the 


product required, and is com of a number of frames, 
which are interchangeable. The material, therefore, has 
first to pass the openings of the interior plates, then through 
the perforated protecting plates, and finally reaches the fine 
exterior sieves. The material not fine enough to pass these 
sieves automatically finds its way back to the interior of the 
drum through the slots formed between the inclined surfaces, 
where it is again subjected to the action of the balls until it 
is ground to the required fineness. The drum is enclosed in 
a sheet iron casing, which prevents the escape of the dust, 
and causes the product to collect underneath the machine 
for removal in barrels, bags, or carts, or to be automatically 
conveyed away. 

The parts subjected to wear are the balls, which are hard, 
and the entire inside of the mill is fitted with hard iron 
plates, easily renewable. In grinding basic slag, the particles 
of iron and steel commonly met with have no injurious effect 
on the machine, and are removed in a most convenient and 
easy manner. The mill is run at a speed of only 26 to 
28 revolutions per minute, and is worked by gearing having 
a ratio of 1 to 5, the driving pulley making 135 revolutions 
per minute and having a diameter of 3ft. and 6in. width. . It 
will be at once seen that the mill combines the grinding and 
sifting processes. It grinds or pulverises the hardest material 
to any desired fineness, leaving no residue. 





| Messrs. Fawcett and Preston, and was presented to the col- 


| will alone be referred to in this paper. 


| important item in the working of a gas engine, and has a 
| definite and telling effect on the gas bill. 


| and since the piston has a simple harmonic motion, the 


| from double to threefold the quantity of quartz can be | 
| crushed in a given time by leading a constant jet of water | 
| into the mill. 


/ 








GAS ENGINE EXPERIMENTS.! 
By Mr, BENJAMIN DAVIEs, 
DvurinG the past three years some occasional experiments | 


| have been made on the gas engine belonging to Professor | 
| Lodge’s laboratory at the University College, Liverpool. The | 


engine is one of the early forms of the Fawcett engine, of | 


lege by Mr. Shield, of that firm. Two or three years ago the 
engine was considerably altered in order to facilitate experi- | 
menting, and is now an engine of the Otto type. The 
experiments are occasional in the sense that they were not 
carried out systematically in the ordinary way of experi- 
menting, but at irregular intervals as necessity and oppor- 
tunity summoned. Part of this experimental work seems 
interesting, and is, I think, new. This portion of the work 


It is well known that the “time of ignition” is a very 


By “time of 
ignition”’ is meant the commencement of explosion, the 
instant the flame is put in communication with the explosive | 
mixture. When the gases are ignited too early we have the | 
ordinary well-known and troublesome “thumping.” This | 
thumping has its obvious effects on the bearings of the 
engine and is to be carefully avoided. If, on the other hand, 
the time of ignition be late, we have, firstly, the exploded 
gases never reaching the true maximum pressure; secondly, 
a greater loss of heat through the walls of the cylinder; and 
lastly, the gases discharged at high pressure and tempera- 
ture ; all of which imply loss of work and high gas bills. By 
having this time of ignition under control we effect a con- 
siderable gain in economy, comfort, and convenience. 

Since a gaseous explosion in the cylinder is, under favour- 
able circumstances, of short duration—a momentary effect— 


maximum pressure should occur at the very beginning 
of the stroke, and the gas should be completely burnt, i.e., 
the explosion should be ended before the piston moves suffi- 
ciently far to diminish ye mag h the true maximum pres- 
sure of the explosion. In other words, the gases should be 
exploded at constant volume. 

The importance of attaining maximum pressure at the 
beginning of the stroke cannot be over-rated. The mechanics 
of it is similar to that of an oscillating pendulum, the motion 
of which also is practically a simple harmonic motion. Given 
a momentary force, applied with a finite velocity, the best 
time for its application is when the pendulum is at the end 
of its swing ; when at rest, in fact. 








1 Communicated by Dr. Oliver Lodge, F.R.S. 


| the engine gives a good diagram. 
| nently fixed, and the engine is ready for work; but the engine, 


| ditions, might not exhibit such good workin 


| abolish the sl 


| with all speeds, an 
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Now the exploding of the gases is by no means an instan- 
| taneous process. Its duration in all cases is a small frac- 
| tion of the time required to complete a stroke, except when 
| the time of ignition is very late, but this duration varies 
| very considerably with the composition of the explosive 
| mixture. Again, the time of ignition varies with the speed 
| of the engine. For a low-speed engine the time of ignition 
is, say, when the piston is exactly at the end of the stroke; 
| but for a high-speed one it is much earlier—how much earlier 
| depends on the composition of the mixture. It should be 
| earlier in order that combustion may be complete before the 
| piston moves on its forward journey, in order to avoid the 
| cooling effect of the expansion, which would prevent attain- 


| ment of high pressure, and would lengthen the “duration of 
| explosion.” 


If an engine using a mixture of certain composition is only 
just able to give a proper diagram at low speed, i.c., if the explo- 
sion curve appears inclined to lean forward a little, then as 
the speed increases by lessening the load only, the diagram 
gets continually worse, showing a diminishing maximum 

ressure and an increasing exhaust pressure, which are very 
Jefinite symptoms of low economy. Now, in the ordinary 
working of the gas engine, no one cares what sort of a dia- 
gram it gives under conditions other than those under which 
it was originally tested. If an engine is made to run at a 
specified , and to do a certain amount of work, it is 


| tested under those conditions, and matters are adjusted till 


Everything then is perma- 


though it gives a good diagram under those particular con- 
under varying 
conditions of composition of mixture, speed, and load. In 
fact, this particular engine will not do it when running after 
the manner of other engines. And it is most important that 
it should work economically at all speeds. The very success 
of the gas engine in the market is due to its adaptability for 
small work, where varying speeds are a necessity. 
The first experiment on our engine was made in order to 
e<abes. The experiment was successful. The 
slide valve was done away with, and a simple conical valve 
was made to let the gases in, and an electric spark arrange- 
ment to ignite them. The engine having this electric ignit- 
ing machine attached, it was an easy matter to add an 
arrangement for varying the time of ignition. This was 
done, and with surprising effect. The engine became imme- 
diately under perfect control. The engine has had this 
arrangement attached ever since, and works well. The 
thumping and the exhaust noise can be abolished, and the 
engine caused to es a good diagram under all conditions, 
i mixtures varying from the richest to the 
most dilute. It is done thus. The gases are exploded while 
they are still being compressed. The commencement of 
explosion takes place while the piston is on its backward 
stroke. And for high speeds this is a necessity. This early 
ignition has been termed in this laboratory the “ lead,” since 
it is analogous to the “lead ”’ in high-speed steam engines. 
Let us take an example of the effect of this lead. Suppose 
the engine, when using a mixture of a certain composition, 
gives a g diagram at low speed. If, then, the speed be 
increased by diminishing the load, it is found that the 
diagram gets worse as the speed rises; the diagram showing 
clearly that the } sour moves considerably while the explosion 
takes place, and consequently, the pressure never attaining 
its proper maximum, the engine is not working economically. 
If at this higher speed it were desired that the engine should 
do more work, the general and the only plan—so far as I am 
aware—is to increase the consumption of gas, to increase the 
richness of the mixture. This does, indeed, alter the shape 
of the diagram, bringing it back to its original and normal 
condition. But a more economical plan is to alter the time 
of ignition, leaving the quality of the mixture unchanged, 
keeping the richness constant. Commence exploding before 
the piston arrives at the end of its backward stroke, while it 
is still compressing the gases. The effect is remarkable. The 
engine immediately starts off, gaining speed as if it had an 
extra amount of gas. The extra load can now be put on, 
and the diagram will assume, after a few revolutions, its 
proper shape, but without any increase in the consumption 
of gas. In this way the maximum effect is produced w'th & 
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minimum amount of gas, at any speed, and with all varieties 
of composition. 

Fig. 1 is a faithful copy of an actual diagram taken when 
the engine was using a dilute mixture and running 230 revo- 
lutions per minute, and the time of ignition being at the 
end of the stroke. On account of the high speed and the 
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weakness of the mixture, the explosion curve bends forward 
considerably, and the maximum pressure is not greater than 
90 lb., while the exhaust pressure reaches 11]b. For all the 
diagrams T T is the atmospheric line, the spring used in the 
indicator being 80 Ib. to the inch, and the length of stroke 
12in. 

After the above diagram was taken, a certain amount of 
lead was supplied. This caused an increase in speed. To 
bring down the speed to 230 per minute, an extra load was 
applied. Another diagram was then taken, which is shown 
in Fig. 2. The gas tap was never touched during the two 
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experiments, so that the quantities of gas used to produce 
the two curves were equal. The place of ignition in this 
second diagram is at A. Since the two curves were obtained 
under similar conditions of speed and consumption of gas, 
they can be easily compared. In Fig. 2 it is seen that the 
maximum pressure rises to at least 140 lb., whereas the 
exhaust pressure is reduced to6lb. or 7lb. In respect to 
efficiency, the curve is almost as good as can be expected in 
an imperfect cycle, and with heat-conducting cool wall 
cylinder. These two curves speak sufficiently for themselves 
in favour of a “ lead.” 

It may be mentioned here that the arrangement for varying 
the lead is exceedinglysimple. The lead may be altered any 
moment without in the least interfering with the working 
of the engine, simply by working a thumbscrew. Curve 
No. 3 was taken when the engine was doing heavy work, 
using a richer mixture than in the previous cases, and 
running at 152 per minute. Here the maximum pressure 


a Fig 3. 
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rises to 1801b. at least. The ignition in this curve takes 
place at B, and it may be noticed that it is much later in the 
return stroke than in the second curve. In other words, the 
third curve has considerably less lead. Less lead is required 
because the speed is less and the gaseous mixture richer. 
The curve is of the proper shape, except that the exhaust 
pressure is perhaps high, at any rate we than in the two 
previous cases. Its value is13lb. The reason for its higher 
value is that the expansion is not great enough for the 
icular mixture used. In the two former cases, by help of 

the heat lost through the cylinder walls and the useful work 
done, the expansion of a stroke was sufficient to lessen the 
pressure to 10 lb. at the exhaust. While in the third case, 
starting with a larger amount of energy, a whole stroke 
expansion was only able to reduce the pressure at exhaust to 
131b. With only a limited expansion one cannot use the 
richest mixture with economy. An ordinary engine supplied 
with a rich mixture may be more powerful than a similar one 
supplied with a weak one, but less efficient. Working on 
Atkinson’s cycle, however, the richest mixture may be made 
to give up the energy—partly in doing useful work—which is 
here wasted through the exhaust valve. 

The maximum pressure, as already stated, rises to 1801b.; 
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but, unfortunately, there is a considerable amount of “ wire 
drawing” at high speed, so that the maximum pressure does 
not attain its true value, especially in the first two curves. 
To show this wire-drawing effect the two compression 
curves, Figs. 4 and 5, were taken. The engine was made to 
run at eighty per minute, when ignition was suddenly 
checked, and a moment later the diagram Fig. 4 was taken, 





showing the compression curve only. The pressure rises to 
501b.; similarly with No. 5, which was taken at a speed 
of 230 per minute. The difference between the two curves 
is unfortunately great, the pressure here being only 301b. 
at the end of compression, and a negative pressure of 
some 5b. at the beginning. With such alow compression it 
is found that, even by aid of the lead, a pressure greater than 
180 1b. is not easily attained without “ thumping’? becoming 
prominentand troublesome. In this engine of Dr. Lodge’s there 
is no graded arrangement in connection with the governor for 
admitting the gas as the speed varies. When the governor 
works, the engine receives the full charge of gas—determined at 
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the outset by an ordinary tap—or none at all. The richness 
of the explosive mixture is therefore kept constant once the 
tap is set, and is independent of the small variations in the 
speed of the engine. Therefore, since the richness of the 
mixture and approximately the speed remain constant during 
work, the “ lead” also need not vary; but for engines having 
a graded inlet arrangement for the gas where the composition 
of the mixture at every stroke is determined by the governor, 
the richness of the mixture varies greatly, from nothing to a 
maximum during small variations in speed. These engines 
should therefore have a varying lead automatically worked 
by the governor, which weal be analogous to the “ cut-off” 
mechanism in steam engines. An engine thus governed 
ought to run very regularly and most economically. A good 
diagram would be produced at every stroke with all speeds 
and mixtures. The application of the lead to slide valve 
engines would, however, mean a specially constructed valve. 

It may be worth while, perhaps, to describe the electrical 
igniting arrangement that I have attached to this engine. 
Figures 6, 7, and 8 represent it with the connections all com- 
plete. Ona spindle S belonging to the engine are mounted 
the brass disc B and the brass tube B. B is fixed to the 
engine and revolves with it, but is insulated from it and from 
the disc A by means of a boxwood tube and collar. The 
collar is seen in the picture marked A. The disc B remains 
stationary, and isin metallic connection with the spindle. 
In the disc is fixed a sector of ebonite D, the duty of which 
we shall refer to further on. B carries a spring of brass E, 
which is always in contact with the disc B, and is carried 
round the disc as the spindle revolves, like the hand of a 
clock. The spring goes once round the disc every two 
revolutions of the engine, the piston receiving an impulse 
at the same intervals. 








P 








rp is a make and break mechanism, fixed to the engine 
and driven by it, the object of which is to make intermittent 
the primary current of the induction coil shown diagram- 
matically in Fig. 8. P is a wooden cylinder grooved on the 
circumference like a cog-wheel, and Me rey, always Eeoosing 
against P, carrying a platinum point which is to make an 
break connection with another point fixed to the screw R. 
Fig. 9 shows the manner in which the current is conducted 
through the explosive mixture. It is rather a primitive 
arrangement, and sometimes gives trouble, there being no 
means of adjustment. U U is a platinum wire running 
through an insulator imbedded with cement in an ordinary 
large screw. This is screwed down so that the platinum 
wire is well inside the cylinder. The current then jumps 
across the gap V to the metal of the engine and to earth. 
Supposing, now, the induction coil supplied with an inter- 
mittent current. The induced current is given a choice of 
two channels to flow through—along W T, through the 
brass tube B, then E, and lastly to the disc A, the engine, 
and earth; or through W U, across the spark gap V, and to 
earth. Now, when the spring E is on the ebonite sector, the 
current prefers jumping in a torrent of sparks across V in the 
cylinder and ignites the gas. But when the spindle S has 
revolved, E will be placed in connection with the brass disc, 
when the sparks will cease and the induction coil terminals 
will be short circuited. This continues until E is over the 
ebonite part of the disc, when it is time to ignite the gas, 
and the current passes again through U and into the cylinder. 
But this is really incomplete, for there is a slight waste of 
energy which can be avoided. Instead of maintaining a 
current through the primary coil during the complete revolu- 
tion of E, it can be broken soon after E leaves the ebonite 





————————— 
sector, and made ~ age just before E comes on it, 
way nearly four-fifths of the energy formerly used is saved 
for the sector is only one-fifth of the whole disc. To complete 
the arrangement an insulating tube M was mounted on B. 
having @ metal band C on its outer circumference, whic, 
carries the spring F. This spring does not rub over the . 
face of the disc. It is only put in connection with the disc 
when it rubs over a metallic strip G. K is another insulato 
fixed to the disc. This carries a brush H, the duty of which 
is to carry the primary current into the metal band C, Now 
everything is complete forthe primary current. The induced 
current adjustments remain unaltered. Starting at the 
battery X, the path of the primary current is along Q, R, H 
C, F, G into the engine, and from the engine along Y, throy h 
the coil and back to the battery. Now, directly the fly-wheal 
is turned the grooved wheel P is caused to revolve, makin 
the current intermittent, which sends a stream of sparks 
ay the explosive mixture, and off goes the engine. 1 
vary the lead an arm J fixed to the disc can be moved up or 
down along Z by means of a thumbscrew. This varies the 
position of the ebonite sector with respect to the springs F and 

i. To obtain the best amount of lead, attention has to be 
paid to the exhaust pressure and the thumping. The arm jg 
adjusted so as to give minimum exhaust noise and minimum 
“thumping.” It may be mentioned that the power neces. 
sary to maintain the sparks is about 3 watts, which is equiva. 
lent to about ‘036 foot-pound per minute, a very small fraction 
of the power required to keep a slide valve in motion. 
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SOME RESERVOIR PENS. 





THE well - known stylographic reservoir pen and the 
caligraph have been the forerunners of numerous pocket 
pens of the kind. Amongst the recent forms are three which 
may be mentioned. One of these is made by Messrs. Sautier 
et Cie., Sallanches, Haute-Savoie. This is a metallic 
holder and reservoir, the latter being fitted with a piston on 
a screw stem actuated by an exterior head. By means of 
this piston, which is withdrawn to the bottom end of the 
reservoir handle of the pen when it is full or to be filled, the 
ink is occasionally caused to flow to the pen by giving the 
head of the screw a slight turn. The feed is thus certain 
and definite. The pen works very well; but as it is only 
fitted with a steel pen, the latter requires frequent renewal, 
It is also an objection that to keep the ink flowing the head 
must be occasionally twisted to cause it to flow from the 
reservoir down the small tube to the pen and a piece which 
touches the pen. A fresh lot of ink may thus, it may happen, 
be forced to the pen just when it becomes necessary to put the 
pen down or into the pocket. This does not return to the reser- 
voir and is liable to corrode there. The pen is one which 
might be useful if very carefully used and fitted with a gold 
pen, and its construction is suggestive. 

Another form is that made by the Jewell Pen Company, 
Fenchurch-street, under a patent of Mr. J. Holland. This 
pen is called the ‘‘ Perfection,” and is made of the more usual 
vulcanite, made from Para rubber. The pen is gold tipped with 
iridium, and the ink is conveyed to the pen by a simple vul- 
canite tube, which may be set according to the rate at which 
any user consumes the ink. This is in contact with the 
under or hollow side of the pen. On the outside of the pen, 
or on the top surface, a piece of the vulcanite, a finger, 
presses, and also forms an ink regulator. The reservoir 
handle is solid ended. There is no place at which ink can 
escape except at the pen. Some months’ trial of this pen 
has proved it to be very satisfactory. 

The third pen which we would mention is the Wirt foun- 
tain pen. This is one of the vulcanite form made by the 
Wirt Fountain Pen Company, 1, Gresham-buildings, Guild- 
hall. It is exceedingly simple. It is fitted with a gold pen 
with iridium point, and is fed by only one little conveyor, 
and that is a small finger on the top of the pen. The under 
or concave side of the pen remains always clean and free 
from ink. About four months’ test of the pen has proved it to 
be satisfactory in every respect—ever ready, even when car- 
ried in the pocket and not used for a week ata time. It is 
five years since this pen was first 7 out in the United 
States, and experience proves it to all that could be 
desired. 








Tue CHEMICAL Union.—A Widnes correspondent of the Standard 
telegraphs :—‘‘ A prospectus of the Chemical Union has been issued 
to the manufacturers immediately concerned therein, from which 
it appears that the capital of the Union is to be eight and a-half 
millions, seven millions being set inst works, plant, land, and 
buildings, and one and a-half million for stocks and working capital, 
The capital will be allotted as follows: Two and a-half milllons in 
5 per cent. debentures, three millions in 7 per cent. preference 
shares, and three millions in ordinary shares. It is stated that 
the vendors have to accept 70 per cent. of the purchase 
money in shares, and many firms are desirous of taking all in 
shares; while another big firm intends applying for a hundred 
thousand pounds more shares than their purchase money. All the 
works, with a few exceptions, have joined the Union.” 

THe Exectric LIGHTING OF FAREHAM.—The small town of 
Fareham, in Hampshire, is now entirely lit by electric light, it 
being the third town in England wholly lighted by electricity. The 
lighting is undertaken by the Fareham Electric Light Company, 
who have an overhead installation throughout. The wires are 
carried on tall poles, to comply with the Board of Trade regula- 
tions, and as the principal street is a long straight one, this 
method of wiring does not present aay great difficulty. The two 
chief streets, with a united length of about a mile, are lighted with 
twenty-one are lights on the Thomson-Houston system. Each 
lamp is calculated to give a light of 1200 candles, but owing to the 
use of opal globes to disperse the by sa each lamp does 
not give an actual light of more than candles. The result is, 
however, the Times says, eminently satisfactory. The other streets 
of the town are lit by incandescent lamps of 20-candle power each, 
and, by arrangement with the Local Board, are placed at every point 
where a gas lamp was situated. As the gas lamps only gave a light of 
15-candle power, there is a slight gain of light ateach lamp. ‘There 
are thus two systems, necessitating two separate sets of wire, one for 
eachkind of lamp. For the public lightingabout twelve miles of — 
are used. It is insulated with okonite. Another set of wires wil 
shortly be run for the purpose of private lighting. The central 
station, where the motive power and the dynamos are situated, is a 
long building built of brick, and the end of it, which contains the 
dynamos, is match-boarded, in order to keep out damp. It is 
furnished at present with a boiler, an engine, and two dynamos— 
one for the arc lamps and one for the incandescent. All the 9m 
wires, lamps, and dynamos have been furnished and erected by 
Messrs, Laing, Wharton, and Down. The boiler and engine hy 
furnished by Messrs, Ransomes, Sims, and Jefferies, of Ipswich ; 
and the extreme steadiness of the light furnishes very good ont 
dence of the excellence of the plant provided by them. The lig 
was first publicly displayed on September Ist. The compan i 
entered into an agreement with the local authorities to lig dvd 
town for three years for £500 a year, and give an average of elg 
hours’ light every night all the year round, 
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RAILWAY MATTERS, 


soon to have its first cable railroad, which will 
connect the Belleville and Montmartre districts, 


ually fatal tramway accident is reported from 
- bape occurred on the electric tramway between that 
vi se Fiesole. The cars ran off the track, five persons, it is 
a being killed on the spot and twenty others injured. 
’ 


is announced of Mr. Thomas Nelson, who 
: a beg engaged in business in Carlisle as a builder and 
mailway contractor. About twenty years ago he purchased the 
Feless Carse estate, upon the banks of the Nith, near Dumfries, 
rd the Hermitage, in which Burns wrote some of his poems. Mr. 
Ne json made a valuable collection of Burns’s manuscripts and other 
ie including a pane of glass upon which the poet had scratched 
come verses in the Hermitage. 


Tux system of heating cars by steam from the loco- 
motive is ‘proving so satisfactory in the States, that it seems likely 
to be generally adopted. The only doubt existing concerned the 
economy of the system and the possible effect upon the locomotive 
boiler. Recent tests, however, have settled that question, and, 
indeed, the amount required, when compared with the pressure 
for drawing trains, is, senueg the American Journal of Rail- 
way Appliances, 80 slight as to be scarcely appreciable. 


Tue Locomotive Firemen's Magazine estimates the 
membership of the various United States railway orders as follows : 
Brotherhood of Locomotive Engineers, 20,000 ; Brotherhood of Loco- 
motive Firemen, 18,000 ; Brotherhood of Railway Trainmen, 16,000 ; 
Switchmen’s Mutual Aid Association, 6000; Brotherhood of Railway 
Conductors, Of these all but the first-named are members 
of the Federation, thus giving that body a membership of 42,000. 
The Order of Railway Conductors, before the Rochester Conven- 
tion, estimated its membership at 20,000. 


Messrs. WinuiaAM SELLERS AND Co., Philadelphia, are 
now building for the Baldwin Locomotive Works’ new shops two 
100-ton high-speed travelling cranes, each with two 50-ton trolleys, 
for a span of about 75ft., and for a shop about 340ft. long. Each 
crane is to be driven by electric motors on the platform, 
and is to have the following speed per minute :—100ft. and 200ft. 
longitudinally, 5Oft, and 100ft. transversel ; and 5ft., 10ft., 20ft. ‘ 
and 40ft. hoisting and lowering, all variable without shock or jar 
from verc to maximum, at the will of the operator. 


Sir Ratpu Cusack, chairman of the Midland and Great 
Western Railway of Ireland ; Sir H. Robinson, Vice-president of 
the Local Government Board; Mr. George Morris, and other 
officials passed through Oughterard on Saturday to inspect the 
proposed line of railway from Galway to Clifden. In the course of 
an interview, Mr. Morris stated that the £30,000 proposed to be 
levied on the baronies towards the cost of construction would be 
advanced by the Midland and Great Western Railway Company, 
and that the work would commence at Christmas. 


In reporting to the Board of Trade on a collision which 
occurred on the 12th July, near Eastleigh, on the London and 
South-Western Railway, Major Marindin remarks :—‘‘ The train 
has, since the beginning of May, been only twice previously so late 
as to necessitate the despatch of special trains from Eastleigh.” If 
the accident, which was of serious consequence, had been on the 
Great Southern and Western instead of the London and South- 
Western Railway, this sentence would, perhaps, have seemed 
natural. As itis, probably most readers will ‘ give it up.” 


In another part of the same report, Major Marindin 
says:—‘‘The collision and subsequent lamentable accident were 
due to the non-observance of signals at Chandler's Ford by the 
driver of the light engine, who also failed to keep a proper look-out 
when he was approaching Eastleigh; but although he was the 
responsible person, his fireman was equally to be blamed. It is 
not difficult to account for the conduct of these men, who I feel 
convinced must have been asleep, or nearly so, upon the engine, 
for they had at the time been on duty for nearly sixteen and a-half 
hours, and the driver had, he states, been suffering from neuralgia 
for some days, It hardly needed this accident to show the enor- 
mous risk which attaches to the employment of drivers for these 
inordinately long hours. 


In his book on famines in India, the late Mr. Thomas 
says :—‘‘ Perhaps the most economical application of power in the 
conveyance of goods in the world is that which is to be seen in the 
canals of Malabar, There, a tree, 60ft. long and 2}ft. in diameter, 
is hollowed into a canoe ; the opening above is not wider than a 
plank would cover. This canoe will carry with ease 5 tons of 
grain. It floats on the water like a duck, requires little depth and 
little width. A boy sits at the helm steering and a man propels it 
by walking along the plank with a punting pole against his chest. 
This man and boy take this boat containing twelve ordinary cart- 
loads of grain thirty miles in the twenty-four hours, thus, for 
six annas—9d.—doing three days’ work of twelve carts with their 
pairs of bullocks and of their drivers.” 


A curtous accident is reported from Hirson, on the 
Northern Railway of France, The Daily News says:—‘‘A drunken 
man named Lefebvre, bserved, ted a | tive, left at 
the moment unattended at the station in that town, and, turning 
on steam, started it down the line at an accelerated pace in the 
direction of Buire. Being ignorant of the practical working of the 
engine the man was powerless to arrest the mischief, and the loco- 
motive coming into collision with an empty carriage dashed it to 
pieces. Finally, it was somehow turned into a siding, where, 
colliding with violence with the buffers, it was brought to a stand. 
Only five minutes later an express train passed down the line. The 
strangest part of the incident is that the drunken engine driver is 
reported to have sustained no serious injury.” 


RatLway construction is costly in South Africa. The 
Johannesburg Star says the tenders for the construction of the 
railway between Elandsfontein and Pretoria were opened at the 
Netherlands Railway Company's offices in Pretoria. The length 
of the line is thirty-six miles. The Netherland Company estimate 
that the line will cost not less than £112,000 ; but the actual cost 
is reckoned at £120,000, The tender includes the construction of 
earthworks, masonry, bridges, and the taking over of plant valued 
at £5000. It is also stated that the successful tenderer will also 
have to take over from the Netherlands Company cement 
of the value of £18,000, at the rate of 90s. per cask, whilst the 
article can be landed there at the present time for 70s. per cask. 
The tenderers vary from £82,350 to £226,500, the average being 
about £128,000, “It is expected that the tender of Mr. A. L. 
Lawley—£89,500—will be accepted, 


In a recent number of the Révue Générale des Chemins 
de Fer, M. Maurice Bellom gives particulars of the Modling- 
Hinterland electric railway. e first section was in operation in 
1883, and the last was completed in 1885. The line is of 1 metre 
gauge, and 4°4 kiloms,—273 miles—long. The steepest gradients 
are 15 in 100, and there are some curves of 100ft. radius. The 
plant comprises one 140 and three 15-horse power engines, and six 
compound-wound Siemens machines, a an output of 30 
Sic, res at ye volts, baa Sa say Pg are eee 
Siemens machines, are arran; under the car, spur gearing being 
used, and the speed being reduced in the ratio of 6 to 1, the cars 
running as @ rule at about nine and a-half miles per hour. The 
circuit is entirely metallic, and runs overhead on wooden 
18ft. high and 90ft. apart. The conductor consists of a split iron 
tube, in which there slides a brass contact-piece attached b wires 
to the roof of the car. To take the strain off the conducting 
wires, the tube is pulled along by means of a rope, The contact- 
Piece lasts for about two months, 
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NOTES AND MEMORANDA. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
191 per 1000 of their aggregate population, which is estimated at 
9,715,559 persons in the middle of this year, The rate varied from 
12:9 at Derby to 35°7 at Preston. 


Tue production of coal in British India last year 
amoun to 1,750,000 tons, as compared with 1,709,000 in 1888, 
1,564,000 in 1887, and 1,389,000 tons in 1886. The number of 
collieries which have been opened out is 117 ; but of these only 
sixty-seven were worked last year, 


AspHALtuM is mined to a considerable extent in Cali- 
fornia; but the annual —— is quite irregular, rym spay 
by the local demand. hen a great deal of iron pipe is being laid, 
large quantities of the substance are used in coating it. Asphaltum 
is found in the counties of San Luis Obisbo, Santa Clara, Ventura, 
and Santo Barbara, Between 2000 and 3000 tonsa year are shipped 
from the deposits, 


In London last week 2355 births and 1375 deaths were 
registered. The annual death rate per 1000 from all causes, which 
had declined in the preceding three weeks from 19°6 to 16°6, 
further fell last week to 16°2. In Greater London 3123 births, or 
one every 3°2 minutes, and 1717 deaths, or one in every 59 
minutes, were registered, corresponding to annual rates of 28°3 
and 15°5 per 1000 of the estimated population, which is probably 
the lowest town in the world, 


Ir is stated that the Austrian hydrographic bureau 
adopts the eng aes of making paper transparent for 
copying drawings. e sheet of paper being placed over the 
drawing to be copied, it is lightly rubbed with a ball of cotton 
saturated with pure benzine. The tracing can then be readily 
made, owing to the resulting transparency, and the benzine, on 
evaporating, leaves the paper opaque as before, and without any 
trace of odour. Absolute purity of the benzine, however, must be 
insisted upon to secure good results. 


A vsEFvt alloy of aluminium and tin has been made by 
M. Bourbouze by fusing together 100 parts of the former with ten 
parts of the latter. This alloy is paler than aluminium, and has a 
specific gravity of 2°85, that is, it is a little heavier than the pure 
metal, but not too heavy to be formed into parts of instruments 
intended to be very light. The alloy is not as easily attacked by 
the several reagents as aluminium is, and it can also be worked 
more readily. Another great advantage is that it can be soldered 
as easily as bronze, without further preliminary preparations, 


A SELF-RECORDING anemometer, a rain gauge, and sun- 
shine recorder have been erected by the Imperial Maritime 
Customs at the South Cape station, Formosa. Among the investi- 
gations in progress are the collection of information respectin; 
typhoons from the logs of men-of-war stationed in those seas, an: 
an investigation of the climate of Hong Kong from five years’ 
observations ; this latter work is nearly ready for press. On May 
29th and 30th, 1889, the colony was visited by thunderstorms of 
unusual duration ; above 22-5in. of rain fell in twenty-four hours, 
causing floods and serious damage to property. 


Unt lately cotton waste has been cleaned from the 
oil and re-used, the grease being considered as useless and thrown 
away. It has, however, been found, according to the Papermakers’ 
Circular, that the oil thus destroyed can be made, after very simple 
treatment, to yield first-class printing ink, and it has been ascer- 
tained that 1 ton of this spent waste yields about 14 ewt. of oil, 
from which ink of an improved quality and a reduced price is 
manufactured. The refuse cotton is placed in steam chambers, 
and a solution of bisulphate of carbon, on being pumped into 
vessels, disengages the oil and grease, and after traversing several 
heated coppers the grease is soon converted into the varnish from 
which printing ink is made. 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on a sulphocarbide of platinum, by M. P. 
Sehaloeengen By passing a current of dry nitrogen charged 
with the vapour of carbon bisulphide over spongy platinum con- 
tained in a glass tube heated to about 400deg. C., the carbon 
bisulphide was entirely absorbed, and the platinum converted into 
a finely divided black powder. An examination of the product 
showed that it had the composition Pt.S,C. The powder is very 
dense, and appears —. homogeneous when microscopically 
examined. Neither hydrochloric nor nitric acid have any action 
upon it, and even with ayua regia there is — little action. 

hen heated to redness in dry oxygen the powder burns, with the 
formation of carbon dioxide, and sulphur monoxide and dioxide, 
leaving a residue of pure platinum. 


At arecent meeting of the French Academy of Sciences 
a paper was read on ‘First Observations on the Cyclone of 
August 19th, in Jura,” by M. Bourgeat. A circumstantial account 
of the St. Claud cyclone is given, It is noted that the lower parts 
of the region visited by the storm suffered the most, that the 
direction of the gg movement was opposite to that of the 
hands of a watch, that the velocity of translation was about 
1 kilom. a minute, and that the zone ravaged had a breadth of 
from 500m, to1000m. M. Faye pointed out that although all the 

pers and the author of the preceding note had named the 
Re Claud storm a cyclone, yet really it was a tornado. The differ- 
ence between the two phenomena was pointed out, it being noted 
that the base of a cyclone is considerably larger than that of the 
St, Claud storm, and has a well-defined region of calm at its centre. 


Dr. Juttus WEISSNER, who has made a microscopical 
examination of the paper from El-Faijaune, preserved in the 
Austrian Museum at Vienna, in the collection known as “ Papyrus 
Erzherzog Rainer,” urges that linen rags were used so far back as 
in the eighth and ninth centuries. The fibre is chiefly linen ; but 
there are also traces of cotton, hemp, and animal fibres present. 
The manufacture of paper out of rags is, therefore, he contends, an 
Eastern and not a German or an Italian invention, as has hitherto 
been supposed. Out of 500 Oriental and Eastern specimens, not a 
single one was a raw cotton paper. All those that were examined 

likewise been clayed like modern papers. The material used 
for this purpose was starch te, manufactured from wheat, and 
in some cases buckwheat. It appears that animal substances were 
not employed for claying before the fourteenth or fifteenth 
century. 


Dr. Muck, Germany, says the relation between the 
quantity of residue after calcination of coalin an air-tight chamber 
—in other words, of the coke—and the proportional composition 
of the coal is simpler than the relation between the latter and the 
fusibility of the coal. Less compiex also are the relations between 
the fusibility of the coal and the height of yield in coke. An 
example of this is offered by two kinds of coal occurring together 
in vein eleven of the Hanover mine. These are glance coal or 
anthracite, and that variety of dull, slightly bituminous coal 
which occurs in conjunction with anthracite. e bituminous coal 
contains C, 84°740, H. 5:261, O. 9°999; the anthracite coal contains 
C. 82-988, H. 5°301, O. 11:701. The former yields 63°80 per cent. 
in coke, and the latter 68:05 per cent. The bituminous coal with 
the greater content of carbon and the smaller content of hydrogen 
and oxygen thus is seen to yield a smaller percentage of coke 
than the anthracite, which contains less carbon but more oxygen. 
To 1000 parts of carbon, however, the bituminous coal contains 
47°33 parts of disposable, and 14°75 of combined hydrogen, while 
the anthracite contains 46°23 disposable and 17°64 of combined 
hydrogen. The small difference of 1°10 parts of disposable and 
2°89 of combined hydrogen per 1000 of carbon thus brings about 
the very significant difference, amounting almost to 6 per cent, in 
tho yield of coke, 





MISCELLANEA. 


At the Leeds meeting of the British Association a 
grant of £150 was made to Section G—Mechanical Science—for 
the further prosecution of the investigations into the action of 
waves and currents in estuaries, 


Messrs. CairD AND Co, shipbuilders, Greenock, have 
contracted to build and engine for the Greenock Steamship Com- 
pany two steamers of 5000 tons for the Gulf Line. These will be 
the largest steamers the company have. 


A Great fire has occurred at Colon, destroying all the 
buildings on the sea front and in the adjoining streets, the Panama 
Railway passenger station, and ninety car loads of transit freight, 
with the cars, but the wharves and shipping were not touched. 


THE places of meeting of the British Association in the 
next three years are far apart. Next year’s meeting will take 
place at Cardiff, when Dr. Huggins will preside. The 1892 
meeting will be held at Edinburgh, and the 1843 at Nottingham. 


Mr. Geo. J. Syetus, F.R.S., announces that, in part- 
nership with Mr. D, A. Sutherland, F.C.S., he has established an 
analytical laboratory for metallurgical purposes at 2, Victoria- 
mansions, Victoria-street, Westminster, in addition to that at 
Whitebaven previously established. 


WE have received a copy of the fifty-ninth edition of the 
‘Sheet List of Sections,” published by Messrs. G. Bailey Toms 
and Co., London, of every size of angle, tee, bulb, and Z iron and 
steel made in this country. It is a list which must be of great 
assistance to engineers, shipbuilders, and all constructors. 


WE are informed that Mr. William Bertram, of the 
well-known paper-making machinery works at The Sciennes, 
Edinburgh, has left that city to ill an important post in the South 
of Ireland. The employés of his old firm have presented him with 
a substantial gift, in testimony of the respect and esteem in which 
they hold him as a master and friend. 


Some elaborate trials of sheep-shearing machines were 
conducted by the Agricultural Society of New South Wales, in 
July last. As mechanical judges there were Mr. W. H. Warren, 
MLC.E., Professor of Engineering in the Melbourne University, 
Mr. H. D. Neale O’Neale, M. Inst. C.E., and Mr. L. Hargreave. 
The Government national prize of £50 was awarded to the Austra- 
lian Sheep Shearer Company for Suckling’s compressed air machine, 


Tue Missouri Power Company is building a gigantic 
dam across the Missouri river near Helena, Montana, for the pur- 
pose of utilising the power of the water. The dam is a timber 
crib structure, 800ft. long and 47ft. high, and the reservoir 
obtained by its means will cover an area of 429 square miles. The 
water will be led along a tunnel to the turbines, which will, it is 
expected, generate 20,000-horse power, and the power thus deve- 
loped will be transmitted electrically to the mills, &c., at Helena. 
Let us hope this dam, with all that water at the back of it, will be 
carefully watched. ‘ 


Tue estimaved cost of the new armoured battleship 
Hood, which has been commenced at Chatham Dockyard, is 
£600,000, but this sum does not include the cost of her armament 
of 69-ton guns. The new vessel, which is the largest of her class 
built at Chatham, is intended to be the most powerful of the 
Admiral type of ships. She will have a displacement of 14,150 
tons, being nearly 4000 tons in excess of the Rodney, the last of 
her class built at Chatham. The Hood’s machinery will give the 
vessel a speed, with the engines working at forced draught, of 
20 knots per hour. 


At the St. Vincent’s Hospital, Dublin, very important 
alterations have been recently carried out, improvements equally 
necessary in many other places, namely, a completely new sanitary 
outfit. is institution was founded in 1843, and modern sanitary 
appliances and systems of drainage had become necessary. The 
sewerage system of the hospital has been entirely reconstructed. 
This work has been carried out in accordance with plans prepared 
by Mr. W. Kaye Parry, the contractor being Mr. Thomas W. 
Little, registered plumber, of Dublin and Kingstown. The new 
system has involved the abolition of all the old-fashioned conduits 
and the substitution for them of vitrified pipes. Air-tight man- 
holes are placed at every change of direction in the pipeage, for 
the purposes of cleansing and examination, and also arrangements 
for perfect trapping and ventilation. The hospital lavatories and 
laundries have also been entirely renewed, and enamelled wash- 
tubs and linen troughs provided. The new drainage works, when 
completed, will be the largest of their kind ever executed in any 
Dublin institution, as the hospital buildings, including the gardens, 
occupy a site of some two acres in extent ; and the expense in- 
volved will be considerably over £1000. 


THE tunnel under the St. Clair River, between Port 
Huron and Sarnia, on the Canadian side, has been completed. 
The length of the work from the beginning of one approach to 
the end of the opposite side is 28,000ft., 6000ft. of which are 
wholly underground, 2310ft. under the river, 2390ft. under 
Michigan land, and 2160ft. under Canadian. No brick or stone 
was used in its construction, and when fully ready for use it will 
be simply an iron tube made of plates, 6000ft. long and 20ft. in 
diameter, perfectly round and water-tight, as dry as a street in 
summer time, lighted by electric light, ventilated. by air engines, 
and kept at the right temperature with steam pipes. This under- 
ground passage between the United States and Canada will, it is 
believed, be of inestimable value to the shipping interests, and it 
solves a heretofore difficult problem in transportation. The 
disadvantages of a bridge across any of the waters which connect 
the West with the seaboard have been so plainly apparent that, 
despite the great ity for a passage, such a bridge has never 
been built. The tunnel removes all difficulties, as it affords a 
re without the least obstruction to shipping. The tunnel has 

n constructed by a private company, at a cost of £400,000. 


Since 1856 no such calamity has visited the two 
wealthiest provinces of Southern France, Provence and Languedoc, 
as the disastrous flood consequent upon the hurricane of last 
Sunday. The downpour of rain was so heavy as to cause great 
damage even to substantially-built houses in Marseilles; but that 
has been as a trifle compared to the wholesale havoc caused by the 
mountain streams, swollen to an unprecedented height with fearful 
suddenness, and sweeping away houses, farms, cattle, vines, and 
olive trees, and also causing serious destruction of human life. At 
Aubenas, the Ardéche, swollen by the torrents from the Cevennes 
and Auvergne Mountains, rose, it is said, to the height of over 
55ft. above its usual level in the course of a couple of hours. The 
water rushed through the plain, destroying bridges, obliterating 
roads, and sweeping away every building that stood in its course. 
The embankment, which at Aubenas was erected to protect the 
low-lying lands from the rising of the river, gave way under the 
tremendous pressure. Four bridges were carried away, and their 
fragments, hurled by the stream against even such substantial con- 
structions as silk-spinning mills, speedily wrecked them. At Pont 
St. Esprit the river has made a new for itself. At Avignon 
great fears are entertained lest the Rhone should break through 
the levée at Le Vigan. The river rose 29ft., and swept away 
several houses, completely destroyed the vineyards, and bodily 
carried away four cottages and 170 sheep. At Chambingaud, near 
Nimes, a river is carried over a viaduct. It made a clear break 
through it, and spread like a lake all over the plain, utterly ruining 
the olive and chestnut plantations. The railway has been destroyed 
in the Ardéche between St. Just and Pont St. Esprit, and the 
viaduct is endangered. The Standard says this catalogue of 
disasters gives but a faint idea of the scene of wild desolation that 
is now presented by fertile districts, 














rc) 
a 
co 
Lol 
ae 
N 
= 
ay 
| 
M 


THE ENGINEER. 


254 





a 





YM 





WIINIONT ZL aia HLMUMULUMMM MAMILO i cacdcaaaame car eau" mamas cummin 


Peo A Ae ee ee 


Sri 


TOMER Zz 


1H 


HH H 
aka 


i 
| 


t 

; 
H| 
(C4 





4) i . . : Y | 
g 
MAL aneRiLie ALLALLLLL LLL LLL LLL LELLLL LOLA MOLL ULLULALUOML EL UE LEODOERELLEDIAED Ag LI EELELBELDAEPELEEE TLE RAD FE GLEEEE, 


LMMdLPLLLITOOTIIL LLL LET LL) VM Lila OSPUEAA LE LLELLPLS A Lo COOLLMALLELLLLTELALEEDTERLEEALALEE ORES ANEE 


Ek. |S 


35 


g 48 LG 


i 


iA 


CO 
NAN 


{ 

i 

4 
1 G00 





(‘67% 24nd 208 wn4druosap soy) 


*SUAANIONG ‘NOLION ‘SNOS GNV AAVUNSAW NHOL ‘SUSSaW 


‘SHNIONGD ONISNYXYANOO AGNOOUWO)DO TVINOZIUOH UAMOdG-ASUOH ANVSOOHL OMI 














Sept. 26, 1890. 


THE ENGINEER. 


255 








— 


FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


RIS.—Madame Boyveav, Rue de la Banque. 
PeRLIN.—ASHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. GEROLD AND Co., Booksellers. 
LEIPSIC.—A. TwIETMEYER, Bookseller. 

NEW YORK.—IntTerRnaTionaAL News Company, 88 and 85, 
Duane-street. 





Cae 
CONTENTS. 
Tue Enaineer, September 26th, 1890. PAGE 
ELecTRicAL ENGINEERING AT tHe Epinsuros Exuipition. (Illus.) 245 
Tonvepo BOAT OPERATIONS IN THE MANcUVRES . 246 


Tue BIRMINGHAM AND Liverpoot Sup Cana. 
Test OF A COMPOUND LOCOMOTIVE... .. .. «- 
ort BALL » Mitt vor PULveRIsING. (Illustrated.) .. 
Gas ENGive EXPERIMENTS. GER ARE Pay 
PLANT FOR THE MANUFACTURE OF Cement. (Illustrated.) .. 
Some RESERVOIR PENS... ++ es se ne ne ne ene 
RaILwaY MaTreRs—NorTes AND MEMORANDA—MISCELLANEA .. .. 253 
Two THOUSAND Lo om ga HorizontaL Compound ConDENSING pea 
Lupino ARTICLEs—The Railway Passenger . Ape aa eerre 
Locomotive Engine Economy—Yorkshire Miners—The Growth of a 


(illustrated.).. -. 247 


Steamships—Steel and Iron Making in China 56 
LITERATURE «. «+ c+ oe se ce te oe oe oe 256 
ABSTRACTS OF ConsULAR AND Diplomatic Reports 257 


ARTILLERY EXPERIMENTS AT BUCKAU AND TANGERHUETTE .. 
Books RRCEIVED .. .. 2. os ce ce oe oe ne oe oe oe oe D 
Letrers TO THE Epitor—The Screw Propeller—The Construction of 
Dynamos—The Thermo-dynamics of the Vacuum Brake—The 
Eight Hours’ Movement.. .. .. .. 2. 2. ee oe ee oe 250 
Railway Axles—Stresses in Crane Posts—Ocean Racing—The 
Deflection of Bars—The Fire at Fielding and Platt’s .. .. .. 2 
EnGIneeRING NOTES FROM AUSTRALIA... ..) .. 6. 6. ne oe 0 2 
Lerrers FROM THE Provinces, &.—The Iron, Coal, and General 
Trades of Birmingham, Wolverhampton, and other Districts— 
Notes from Lancashire—Notes from Sheffield—Notes from the 
Wasi Ge TENN 5s. ps os cs 0s 0s. 904s 90 en co OE 
Notes from Scotland—Notes from Wales and Adjoining Counties— 
ee ee I ea Sa ree 
LAUNCHES AND TRIAL TRIPS .. bey joke (an Seek Meee 
AMERICAN NOTES .. 2. co ce ce ce oo 06 06 6 cf co of & 
New CoMPANIFES .. . 
Tur PATENT JOURNAL. glee “hee wd 
erecta Am@RICAW PATMNTS .. 2 22 oc 00. 00 oo 20, 09 0 S64 
ParacraPas—Nitrate of Soda Fire in Iquique, 249—Electric Tramway in 
Halle, 249—The Electric Lighting of Fareham, 252—The Chemical 
Union, 260—“ Floating Death Traps,” 262—Birkbeck Literary and 
Scientific Institution, 262. 








TO OORRESPONDENTS. 
Registered Telegraphic Address, ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to copies. 

*,.* In order to avoid trouble and confusion, we find it necessary to inform 

correspondents vy —— of inquiry pera bond public, hb apey ened 
for insertion in this column, must, in cases, accompani a large 
envelope legibly directed by the writer to himself, and bearing a 1d, 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Hero (Derby).— There is no book on railway brakes other than the more or 
less elaborate circulars and catalogues issued by the makers, which you can 
obtain by applying to them, if you can show any sufficient reason why you 
should have them, 


CRUSHED STEEL FOR STONE CUTTING. 
(To the Editor of The Engineer.) 
Sin,—Can any of your readers give me any information as to the name 
? P. H. 











and address of the manufacturers of this mate ? 
Loudon, September 24th. 


MACHINES FOR MAKING BENT WIRE ARTICLES, 
(To the Editor of The Engineer.) 
Can any of your readers give us the names and addresses of wire 
nail and bent wire machine tool makers? The machine required must 
cut and bend stout wire into § or Z shape, Nal. 
Peuryn, September 24th. 


SHEARING STRAINS ON WROUGHT IRON PULLEYS. 
(To the Editor of The Engineer.) 

Sir,—I shall esteem it a favour if any reader will give me a simple rule 
for finding the shearing strain on the arms of a wrought iron pulley, 
with one or more rows of arms. Also, rule for finding the strength and 
number of arms in a wrought iron pulley. The diameter of pulley, speed, 
and horse-power to be transmitted being given, what factor of safety is it 
usual to allow ? IFER, 

September 24th. 


Sir, 





BLOWING CUPOLAS. 
(To the Editor of The Engineer.) 

Sir,—We should be much interested to hear the experience and ion 
of some of your numerous readers in reference to the matter of blowing 
foundry cupolas. Taking it for granted that the ordinary blower, either 
Root’s or Baker pattern, is the best machine for purpose, we should 
like to hear which has been found by experience to be the better method 
of driving, whether by countershaft, belting, &c., or driving by engine 
coupled direct to blower spindle. 8. anv Co, 

September 22nd. 
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ADVERTISEMENTS. 
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THE RAILWAY PASSENGER TRAFFIC. 


Tue development of the passenger traffic on our rail- 
ways is at the present time the subject of considerable 
discussion, oa the question has been raised whether 
the third-class traffic really predominates to the extent 
which is generally supposed. The number of season 
tickets is now greatly enlarged, and it is in duly appor- 
tioning these among the several classes that a difficulty 
presents itself. The official returns for the past year 
show 30,074,810 first-class passengers, 62,687,927 second- 
class, and the enormous number of 682,420,336 third- 
class, the total being 775,183,073. The third-class would 
thus appear as constituting 88 per cent. of the total, 
leaving only 12 per cent. for the first and second class. 
But there are 1,271,212 holders of season and periodical 
tickets, and it is necessary to know how many journeys 
these represent in the course of the year, and how they 
are distributed. In the Board of Trade Report on Rail- 
way Accidents for 1889, the journeys of the season 
ticket holders are reckoned at 140,000,000, which would 
be equal to 110 journeys per ticket. This certainly 
seems a very low estimate, being virtually two journeys 
per ticket - week, or simply one trip out and home in 
the seven days. A correspondent in the Times estimates 
the year’s journeys at 400 per ticket. This would make 
eight journeys per week, or four trips out and home. If 
we accept this estimate, taking 400 for our multiplier, the 
year’s journeys for the season tickets become 508,484,800. 
The next consideration is, how to apportion these. 
The importance of a fair approximation to accuracy in 
this particular is obvious, seeing that the season ticket 
journeys, calculated in this way, constitute a number 
which is nearly equal to two-thirds the total of the first, 
second, and third-class traffic. In fact, the number of the 
season ticket journeys may be said to swamp all calcula- 
tions on the subject which ignore this class of traffic. 
Our only means of apportioning the season tickets is by 
reference to the receipts. Last year the first-class 
season tickets brought in £914,502, the second-class 
£757,562, and the third-class £519,269. We omit all 
reference to a sum of £4635, concerning which there is 
no information as to its distribution among the several 
classes, and which, if distributed, would have no per- 
ceptible effect on our calculations. According to the 
foregoing figures, the third-class receipts are 24 per cent. 
of the total. This would show that 122,000,000 of the 
season ticket journeys appertain to the third class. But 
the case is stronger than this. In respect to day tickets 
the third-class fare is about one-half what is charged for 
the first class, and two-thirds the price of the second 
class. Hence, judging by the receipts, we are not likely 
to exceed the truth if we reckon that one-third of the 
season ticket holders are third-class. This would make 
the number of individuals 423,737, and the journeys per 
annum 169,494,800. The first and second-class season 
ticket holders then become 847,475, equal to 338,990,000 
journeys. Adding these quantities to the other traffic, 
the first and second-class journeys become 431,752,737, 
and the third-class 851,915,136. The total number of pas- 
senger journeys thus appear as 1,283,667,873, of which the 
third-class constitute 66 per cent. 

The predominance of the third-class traffic is thus 
reduced, as compared with what would appear from a 
comparison of numbers irrespective of the season tickets. 
The correspondent in the Times to whom we have 
referred, allows only 5 per cent. of the season ticket 
holders as being third-class. But he quotes no statistics 
to justify the estimate, and simply states that he received 
it from “a good authority.” It is evidently a guess, and 
is at variance with the receipts, which show that the 
minimum proportion of third-class season ticket passengers 
must be 24 per cent., while there is every reason to 
believe that 33 per cent. would not be an extravagant 
estimate. If, in regard to the number of season ticket 
journeys, we take the figure proposed by the Board of 
Trade, namely, 110 journeys per season ticket, the first 
and second-class season ticket journeys became 93,333,333, 
and the third-class 46,666,666. This, of course, is on the 
assumption that one-third of the season ticket holders are 
of the third-class. Adding these season ticket journeys 
to those of the ordinary kind, we get 186,096,070 of the 
combined first and second-class, and 729,087,002 of the 
third-class, the former being 20 per cent. of the total, and 
the latter 80 per cent. Another point for consideration 
is the rapid increase in the number of season tickets, an 
addition of 19 per cent. taking place between 1887 and 
1889. If we go back ten years, we find in last year an 
advance of 180 percent., the number of season tickets being 
nearly trebled as compared with 1879. In considering 
the total of the third-class season tickets, it is to be 
observed that they include the workmen’s weekly tickets, 
of which more than a million were issued last year. The 
latter therefore account for above 12,000,000 of the third- 
class journeys. These weekly tickets were only issued in 
England and Wales. The North-London Company issued 
very nearly one-third the total, including tickets at a 
single fare for the double journey. The North-Western 
issued the next highest number, 175,000, followed by the 
South-Western with 158,788, and the Lancashire and 
Yorkshire with 157,000. The third-class season tickets, 
including as before the workmen’s weekly tickets, realised 
£486,841 in England and Wales, £81,332 in Scotland, and 
£1096 in Ireland. In England, the Lancashire and 
Yorkshire line accounts for nearly £83,000, the Midland 
for £81,719, the North-Western for £74,688, the North- 
Eastern for £55,778, and the South-Western for £22,544. 
In Scotland the Caledonian Company received nearl 
£29,000 for tickets of this description, the North British 
nearly £26,000, and the Glasgow and South-Western 
£16,774. In Ireland we meet with nothing higher than 





£479, on the Waterford and Central Ireland line. The 
number of workmen’s daily tickets issued last year was 
very nearly 20,000,000, representing twice that number of 
third-class journeys or passengers. The Great Eastern 
issued 6,110,000 of these tickets, the Metropolitan 
1,670,000, the Brighton Company 1,477,000, the Great 
Northern 1,427,000, and the Chatham and Dover 
1,359,000. In Scotland the North British Company 
issued 1,920,000. 

The General Report to the Board of Trade, by Mr. R. 
Giffen and Mr. Courtenay Boyle, which has just been 
published, relative to the capital, the working expenditure, 
and the net profits of the railway companies of the United 
Kingdom in 1889, shows that including but not appor- 
tioning the season tickets, it might be roughly stated that 
nearly £20,000,000 out of something over £32,500,000 
received from the passenger traffic as a whole, came from 
the third-class. There was a rise, compared with 1888, of 
nearly £1,100,000 in the third-class receipts, while the 
first and second together showed an increase of 
only £160,000. It is rather remarkable that there 
should be any increase at all in the first and second-class 
receipts, seeing that the ordinary passengers in those 
classes were fewer in 1889 than in 1888, a result to be 
set against the portentous fact that the third-class 
passengers underwent an increase of nearly 33,500,000. 
The economical phenomenon is pointed out, that the 
decrease in the number of first and _ second - class 
passengers is entirely due to Scotland, the rest of the 
kingdom showing an increase in these classes, with 
augmented receipts which more than make up for the 
loss created by the thrifty Scots. The report also alludes 
to the marked increase in the season ticket receipts, the 
advance for the year being more than7 per cent. This 
even exceeds the increase in the revenue from the third- 
class ordinary traffic, that being 5°9 per cent. Dis- 
tributing the receipts from the season ticket holders 
according to the classes to which they belong, and 
coupling workmen’s weekly tickets with the third- 
class, it is shown that the passenger receipts went 
up last year 5°2 per cent. in the first class, 14 per 
cent. in the second class, and 6 per cent. in the third 
class. Turning from the receipts to a consideration of 
the number of passengers, the report proceeds to give the 
figures which we have already quoted. But Mr. Giffen 
and his colleague very properly caution the reader 
that large as the numbers are, they fail to represent the 
whole number of passenger journeys, “as it is impossible 
to estimate with precision the number of journeys made 
by holders of season and periodical tickets.” This 
deficiency we have endeavoured to supply after the 
manner shown in the foregoing remarks, and whatever 
may be thought as to the accuracy of our calculations, it 
is certain that the receipts to which we have referred can 
be relied upon as fixing some limit of error. Unques- 
tionably the third-class traffic is not only great, but grow- 
ing, and it is worth noticing that although the ordinary 
third-class passengers have increased so enormously 
in number, the percentage which represents this incre- 
ment is less than that which relates to the revenue, the 
third-class passengers increasing 5°2 per cent., while the 
revenue they furnish has gone up 5:9 per cent. 

If we are to have more than one class of carriage on 
the railways of the United Kingdom, there must in the 
nature of things be a first-class. That this country will 
ever witness the merging of all classes in one, is not only 
in the highest degree unlikely, but is to be reckoned as an 
absolute impossibility. Our street omnibuses may 
accomplish it, simply because there are cabs to fall back 
upon, or broughams if desired. But it is within the 
bounds of possibility for the railway passenger carriages 
to be merged into two classes, of which we have a notable 
example on the Midland, though there is an inherent 
absurdity in speaking of a third-class when there is no 
second. This change on the Midland also disturbs the 
general statistics of our railway passenger traffic, by 
lowering the second-class total and raising the third. 
Statistics of this kind will be all abroad, if other com- 
panies follow the Midland. But the extinction of the 
second-class, if ever it comes to prevail on our 
lines, will be accompanied in some instances by the 
introduction of what may be called an extra-first. 
This already exists in the shape of Pullman cars and 
other ornate contrivances. We are luxurious on 
the one hand and democratic on the other, and each 
quality will make its mark in our institutions. The 
popularity of our third-class carriages is doubtless pro- 
moted by considerations of cheapness. But the move- 
ment has been greatly encouraged of late years by the 
improvement in the style of the third-class vehicles. 
There was a time when the third-class carriage had no 
roof, and was little better than a cattle pen. It was 
awful to travel in such a vehicle when the train was 
going at anything like a pace. Hats had to be held on, 
and light articles of personal luggage secured. Facing 
the wind was almost enough to stop a man’s breath, and 
when rain or snow came down the case was desperate. 
At the same time the second-class was a wretched box, 
with the tiniest of windows. The open third-class did 
not long survive, it was too outrageous. There was also 
that most dismal of all contrivances, the “‘ Parliamentary ”’ 
van, the “fourth-class” of the line. We suppose it still 
exists, but we should like to be assured that it does not. 
That ever human beings were herded in such a recep- 
tacle is a disgrace to our Legislature, and to the railways 
that ran such a machine. But now we have third-class 
carriages which in many instances put to blush the 
second-class of a past age. In fact the third-class car- 
riage has made a greater advance than the second. It 
was a great step when the second-class obtained a cushion, 
followed by a padding at the back, and perhaps a mat fcr 
the feet. There is complaint now that the second-class 
carriages are made to carry too many passengers. It is 
asked that more elbow room should be allowed, and that 
there should be a general improvement in regard to 
cleanliness and comfort. The second-class may not be 
as the first, but in many cases the first might be mace 
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better than it is. Reform has begun at the lower end of 
the scale, and it will have to extend throughout. 


LOCOMOTIVE ENGINE ECONOMY. 


Tuat that which holds good of the action of steam in 
a stationary or marine engine ought in great measure to 
hold good of a railway locomotive, is a proposition which, 
we think, few persons will be disposed to dispute. There 
are, however, certain working conditions which widely 
divide the locomotive from almost all other forms of 
steam engines; and these must be carefully borne in mind 
when we attempt to draw comparisons. The stationary 
and the marine engine commonly work day after day, 
each at the same speed, and give off the same power. 
It is possible, knowing what the speed and power are to 
be, to design an engine which shall give the best results. 
If either the speed or the power were altered, the 
economical efficiency of the machine would no doubt 
suffer. But the locomotive cannot be thus dealt with. 
Its speed and power are subject to continual change. At 
one minute an express engine may be indicating 500 or 
600-horse power, at another moment not 50-horse power. 
The conditions are excessively trying, and the fact that, 
in spite of the variable nature of its work, the modern 
locomotive is an eminently economical form of steam 
engine, bears testimony to the skill with which it has 
been designed and is managed. It is worth while to 
consider, however, whether it may not be possible to 
make certain changes in the design of locomotives which 
will promote their efficiency. It does not follow that 
these modifications would be desirable in stationary or 
marine engines, and it is essential that this circumstance 
should not be forgotten by those who read what follows. 

At a recent meeting of the French Institute of Civil 
Engineers, M. Polonceau brought before the members a 
paper on the production and use of steam, embodying for 
the most part the result of extended experiments made 
on the Paris and Orleans Railway. The paper in ques- 
tion was written by MM. Lencauchez and Durant, and 
consisted of five “ notes”—the first on the Ten-Brink 
furnace, the second on a feed-water heater designed by 
M. Lencauchez, the third on experiments made with 
three locomotives in 1885, the fourth on a system of 
wire-drawing steam, and the fifth on a locomotive the 
cylinders of which are provided with valves and exhaust 
ports distinct from those used for admission. We shall 
confine our attention at present to the two last. M. 
Polonceau, having to renew the boiler of a locomotive, 
made it specially strong, so that it carried safely a pres- 
sure of 15 kilos. per square centimetre, corresponding to 
about 213 lb. per square inch. The steam passed from 
the regulator through a wire-drawing apparatus, 
consisting of a sheaf of small tubes, presenting a 
surface of about 20 square feet, and fixed inside the 
boiler. This apparatus reduced the pressure in the 
valve chest to 142]b. per square inch. The steam was 
in the first place slightly superheated by the wire-drawing 
in a way well understood; and, in the second place, by 
the difference between the temperatures within and 
without the sheaf of tubes, due to the fall in pressure. 
The temperature in the boiler was 390deg.; that in the 
wire-drawer, 363 deg. The result of the experiments 
showed an economical advantage of 5 to 10 per cent. It 
is instructive to learn how this saving was effected. In 
the first place, priming water was evaporated, and the 
cylinders were supplied with dry steam; in the second 
place, as a by-pass valve was provided, it became possible 
to use up towards the end of a run the store of 
power in the boiler, so that the driver could run into a 
terminus with literally no fire on his grate. For climbing 
inclines the extra pressure was found of great utility. 
On the whole, M. Polonceau regarded this method of 
working with much favour. It may be worth while to 
add that, in the United States, a good deal has been said 
recently on the side of wire-drawing as a means of 
securing economy in stationary engines. That it is pro- 
ductive of economy under certain circumstances is, we 
think, beyond question; but it will be seen that, on the 
Paris and Orleans Railway, it operated indirectly rather 
than directly. The result is the same, however, as far as 
the shareholders are concerned, whether the coal bills are 
kept down one way or the other. 

The second experiment claiming attention was carried 
out with a locomotive so constructed, as we have said, 
that there were separate valves for admission and 
exhaust. As the paper of MM. Durant and Lencauchez 
has not yet been published, we can say nothing con- 
cerning the constructive details, save that no change has 
been made in the phases of admission, but the exhaust 
valves are worked from the crossheads of the piston-rods. 
The advantages claimed are that the exhaust port is 
opened later in the stroke than is possible under ordin 
circumstances ; that the period during which the exhaust 
is opened is diminished, and so the cylinder is kept 
warmer. Furthermore, the clearance space is reduced. 
The arrangement has been applied to engine No. 330. 
The change has been too recently made to enable precise 
figures to be given; but the results are said to be 
good, the coal used being very much less than the average 
consumption on the particular section of the line worked 
by No. 330. Here, again, it will be seen that the condi- 
tions under which a locomotive performs its duties render 
a method of construction. advisable that might be useless 
or unnecessary at sea or ina mill. In the locomotive the 
exhaust is seriously affected at high speeds; the lead is 
altered ; all the conditions of distribution are modified on 
the whole for the worse. Mr. Polonceau gives particulars 
of an experiment with a train weighing 160 tons, drawn 
by engine No. 67, fitted with the new valve gear. The 
trials were made between Paris and Bretigny, a 
distance of 18 miles; the speed going being 34 
miles an hour, and returning 438 miles an hour; 
a velocity of as much as 57 miles an hour was 
attained during the run. The engine was provided with 
indicators, and the diagrams obtained have been com- 
pared with those got from a similar engine—No. 75— 
with the ordinary valve gear. Calculating from these 





diagrams the weight of steam used in terms of kilogram. 
metres per gramme of steam required, M. Polonceau 
gives the percentage in favour of No. 67 as 15°8 at 30 miles 
an hour, 24 at 42 miles, 10 at 48 miles, and 25°6 per 
cent. at 24 miles an hour. The falling off at 48 
miles an hour was due to low admission pressure, 
caused, we fancy, by the throttle valve being partly shut. 
Engineers in this country will, we think, look out with 
interest for further information concerning the per- 
formance of the new engines. 

It is a curious circumstance that in this country very 
little importance has been attached to the detail of exhaust 
in any engines. It has always been deemed enough so to 
scheme matters that the back pressure shall be very 
small, and if this end is secured it is supposed that all 
has been done that need be done. The most fastidious 
care is taken to get a weg, 4 cut-off and a square admis- 
sion curve to a diagram; but the exhaust end is left to 
provide for itself pretty much. But it should be obvious 
that to open the exhaust too soon is simply to waste 
steam. Under proper conditions the exhaust port would 
not open until the crank was on the dead point. A large 
opening to the condenser would then be made, and the 
valve would then be allowed to close quietly as the 
piston neared the opposite end of its stroke. In short, 
to get the best results, the exhaust valves should be 
worked with trip gear like the admission; but with this 
difference, that the valve should fly open instead of shut 
the instant the detent was tripped. Using trip gear for 
admission is only doing one-half of what ought to be 
done. If trip gear is good for admission, it is equally 
excellent for exhaust. We have seen diagrams from Corliss 
engines which were as good as possible at the admission 
end, while at the tail end was a long sloping line repre- 
senting waste of steam and pressure. The effect is very 
much the same as though the piston leaked near the end 
of its stroke. The steam intended to do work should be 
retained in the cylinder as long as possible, and only dis- 
charged at the last moment. But in only too many cases 
the exhaust is so sluggish in its action, that unless the 
exhaust port begins to open at a comparatively early 
period, the port will not be open wide enough after the 
crank has turned the centre, and there will be heavy 
back pressure. In not a few so-called Corliss engines 
otherwise well designed, we have met with this defect—a 
defect, we may add, from which most French and Belgian 
engines are free. 

The introduction of a second set of valves may tend to 
complicate a locomotive to an objectionable degree. 
M. Poloncean has, it seems, satisfied himself that there 
is nothing in this argument so far as the experiment 
tried on the Paris-Orleans line is concerned; but it must 
not be forgotten that a multiplication of parts will be 
tolerated on the Continent that would not be endured 
here. It remains to be seen how the double valve gear 
will stand the test of time. In this country the tendency 
is for coal to rise in price. Anything like a serious rise 
would bring into favour expedients for saving fuel, 
which would, while coal is cheap, stand no chance of 
adoption. 





YORKSHIRE MINERS, 


THE member for Normanton, who is the fighting repre- 
sentative of the English miners—Mr. Benjamin Pickard— 
has been making a round of his constituents during the last 
fortnight. He is all for the eight hours’ movement, but his 
energies are devoted to securing the advantege—if advantage 
it can be called—for the colliers. Mr. Pickard holds firmly 
that the shortening of the hours will not injure the colliery 
owners or the general public, and he is perfectly certain the 
royalty owners are safe enough. The member for Normanton 
has certainly cause to be proud of the way in which he has con- 
solidated the resources of the Yorkshire Miners’ Association. In 
1887 the Association was very low in numbers. There were then 
54,000 people working underground in South and West York- 
shire, and he strongly urged that they ought to have at least 
30,000 of that total in the union. At Rotherham last Friday he 
was able to announce that the numbers were not merely 
30,000, but over 42,000. Added to that there were 5000 
paying members, who probably would be financial members 
very shortly, making 47,000 members. In 1887 their invested 
capital would not exceed £2000; now they had £45,000 in 
hard cash, with £15,000 in real weed This is certainly a 
balance-sheet which shows a substantial sign of progress, and 
will enable them to speak with a still more potent voice in 
the industrial arrangements of the future. Mr. Pickard 
candidly tells the coalowners that his counsel to the colliers 
is to make them say—‘ We shall have a fair share of what 
you take out of the public purse.” This is another way of 
saying, when the colliers gets 3d. per ton advance, the coal- 
owner must not expect 1s., unless very soon after he 
issues his new price list he is prepared to hand over another 


ary | 3d. In either case John Bull pays. 


THE GROWTH OF STEAMSHIPS. 


THE official record of the ships registered in the United 
Kingdom has some time ago been referred to in THE ENGINEER 
as one of the tests of the extent of shipbuilding, as far as the 
needs of shipowners at home are concerned, and the latest 
number of that record issued gives some interesting facts 
bearing on the matter. Last month, for instance, there were 
added to the registers thirty-seven steel and twelve iron 
steamships, but the average tonnage of the steel steamers was 
over 1100 tons net each, whilst the iron steamers averaged only 
210 tons net each, so that the preponderance of steel vessels 
is far greater than the mere numerical statement would 
indicate. There was only one iron steamer above 200 tons, 
but there were twenty-four out of the steel steamships above 
that tonnage. The determination of the vessels of large 
dimensions is very distinctly seen to be towards the use of 
steel. But the iron vessels form so preponderating a number 
still in the metal steamships that there were no fewer than 
fourteen such removed from the registry in the past month, 
as against only three steel steamships, and these were not 
quite so diverse in the average tonnage as were those added. 
The use of the two kinds of metal is also illustrated by the 
sailing ships added to the registry. There were last month 
five steel sailing ships and one iron one added to the register 
—the steel vessels being over 1300 tons net average and the 
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iron ship over 1600 tons—whilst there were no steel shi 
removed from the register in the month, though there were 
seven iron ships of about 700 tons average soremoved. These 
figures are very significant in their teaching. They show 
that there are still a few sailing ships of large dimensions 
being built, and that in these as in the steamships, the 
tendency is very marked towards the use of the newer 
form of metal. In the month there were about 58,000 tons 
of shipping—sail and steam, steel, iron, and wood—added to 
the register of the United Kingdom, whilst from that register 
the amount taken was approximately 26,000 tons, so that the 
increase is at the rate of about 32,000 tons monthly—a very 
considerable addition; and it is more than is on the face 
because a larger portion of the tonnage removed is sailing, 
and a larger of that added is steam. It is doubtful how 
long the trade of the world can take up that very large 
addition to the ocean-carrying fleet, for though there is g 
proportion of the tonnage built which is for river and other 
special work, so in that removed there is also; and there is 
further a larger tonnage of ships sold than purchased, so that 
the vessels removed from the register are not all removed 
from the service of the world. Of course there is a growth 
of the needs of the trades, and it is in the supply of this that 
the overplus tonnage is used ; but at present it would seem 
that the steam shipping fleet is being increased much 
more rapidly than the ocean-carrying needs would indi- 
cate. There is in that increase, however, a contribution 
to the development of ocean trading; and it must be 
remembered that in the winter the losses of vessels are 
naturally the heavier, and the rapidity of building is usually 
in some degree checked, so that it would seem that our ship. 
building industries for a little time to come may anticipate a 
fair amount of activity. 


STEEL AND IRON MAKING IN CHINA. 


Apout two years ago we referred to the new departure on 
the part of the Chinese Imperial Government in purchasing 
from this country rolling mills for the manufacture of steel 
and iron plates and bars, with the view of developing the 
mineral resources of their vast territory. These mills were 
sent into the interior, hundreds of miles away from any 
European settlement; and as the Chinese lower classes enter- 
tain a deadly enmity against the introduction of European 
workmen, it was not considered safe to send out any 
Englishmen to superintend the erection and working of 
the plant, so that the Chinese officials had to depend 
entirely - the written instructions furnished by the 
makers—Messrs. Taylor and Farley, of the Summit Foundry 
and Engineering Works, West Bromwich. Under these 
circumstances the following verbatim extract from a letter, 
in very fair English, just received from one of the Chinese 
officials, bears evidence to the natural aptitude of the 
Celestials for picking up a new industry:—‘I am now 
authorised by our chief manager to acknowledge that the 
rolling mills — by you are and have been working from 
the very first with great satisfaction, giving pleasure to all 
officials who have been here to see the working of the same, 
and great surprise and wonder to all natives whom never 
before have seen such machinery working.’’ Messrs. Taylor 
and Farley are now engaged on similar mills for China. 
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The Alternate Current Transformer. By J. A. FLemine, 
M.A., D.Sc. London: The Flectrician Printing and Pub- 
lishing Company. 1889. 

Tue author describes this book of 487 pages as “an 

attempt to place before the reader an elementary account 

of the principles which underlie the operations and the 
use of the Alternating Current Transformer.” He says that 
he has collected and digested into convenient form the 
various articles which have appeared from time to time in 
the technical journals, and the account of Hertz’s re- 
searches consists of the article by Mr. de Tunzelmann 
which appeared in the Electrician. The author thus 
appears to retire and disown some of the credit; but the 
reader will speedily find that much of the book, although 
collected from technical journals, in reality consists of 
articles written by Dr. Fleming himself, and here 
appearing again in a much more complete form. The book, 

a though described by the author as an elementary 

treatise, will, we fear, appeal to a very limited public; 

only a very small percentage of the men engaged in the 
actual manufacture of transformers will be sufficiently 
advanced in the higher mathematics to be able to follow 

Dr. Fleming’s reasoning, or be able, for example, to 

readily grasp “ Fourier’s theorem” and enter into the 

details of single valued and multiple valued functions ; 
and the expressions formed of the sum of a series of terms 
each one of which is the sine of an angle multiplied by 

a constant term. We have great doubt whether, even in 

this enlightened age, the bulk of engineers feel at all at 

home with the Differential and Integral Calculi, and are 


sure that the signs 2,95 ’ f will cause many to close 


the book after a cursory examination. The limited class, 
however, for whom the book is intended will find the 
theory of the action of the alternate current transformer 
very fully described. Many of our readers will be much 
more interested in the second volume, which will con- 
sist of the articles now appearing in the Electrician, but 
in an expanded form and with additional matter. It is, 
doubtless, impossible to express the complex laws of 
action of the alternating current in language to be under- 
stood by the “ man in the street,” and the author may 
rest assured that the restricted audience he obtains will 
consist of men able to appreciate his work. 

In a short and very interesting chapter of eleven 
pages he sketches Faraday’s method of making experi- 
ments, and describes his great discovery that currents 
are induced in a contain circuit at the make 
and break of a current flowing in a primary circuit. 
The second chapter deals with electro-magnetic induc- 
tion, describing tubes of magnetic induction, and perme- 
ability curves are given and explained. The author 
then describes the setting up of an electro-motive force 
in a cireuit by changing the magnetic induction through 
the circuit. Chapter III. deals with the theory of 


simple epee: currents, and Fourier’s theorem, by which 
ex curve may be reduced to a number 
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the final expression being a combination of 
the simple sine curves. The subject is 
d geometrically, and graphic representatives 
° odio cones are given. The Fourth chapter deals 
vith mutual and self induction, and opens with an 
account of the researches of Professor Henry, of Prince- 
town, New Jersey, U.S.A., whose name has been lately 
proposed in the States for use to denote the unit of self- 
induction. The experiments of Blaserna are described 
for measuring the duration of induced currents. The 
fifth chapter treats of the dynamical theory of current 
induction, and attention is drawn to some modern views 
of the induction phenomena, which have been the out- 
come of Maxwell's study of Faraday’s work. In this 
concluding chapter the researches of Dr. Hertz are 
described by the pen of Mr. de Tunzelmann. The whole 
pook is very ably written, and is evidently the outcome 
of much careful study. 


gine curves, 
the expressions for 


Irrigation Manual. By Lieut. Gen. J. Mutiens, R.E. 
Published for the Madras Government by E. and F. N. 
Spon. 1890. 

Tur author of this book was Chief Engineer for Irriga- 

tion at Madras. In this capacity it became his duty 

from time to time to issue professional circulars for the 
euidance of the members of the Public Works Depart- 
ment. It was thought desirable that these papers should 
be arranged as a manual, and be illustrated by plates and 
diagrams, affording the members of the department 
examples of the principal classes of work common in 
Southern India, and likely to be found useful in connec- 
tion with the designing of works for irrigation. The 
manual treats of rainfall and flood discharges, the con- 
struction of weirs for impounding water, irrigation 
channels and canals, tanks and storage reservoirs, the 
quantity of water required for irrigating different crops, 
river conservancy, and details of survey and construction. 

It is illustrated by fifty-seven plates, giving details of the 

locks, weirs, bridges, and other works required, and 

numerous tables of discharges through channels and 
sluices. 

The matter in the book is well arranged, of a practical 
character, and, with the plates, of great service to 
engineers engaged in work of a similar class in other 
parts of the world, although the plans illustrated were 
specially designed for the Madras Presidency. In 
dealing with the question of maximum discharge due to 
rainfall and fl data, the author remarks that an 
absolutely correct determination of this quantity is not 
possible, but thatit is practicable, if a right use be made of 
available data, to form a fairly accurate judgment of the 
quantity of water which may have to be disposed of. 

The formule which have been used in the determina- 
tion of the discharges are (1) Ryves'\—D = C ¥ M2; and 
(2) Dickens’—D =C Y M3, in which M represents the 
area of the catchment basin in square miles, C is a co- 
efficient depending for its value upon rainfall, soil, slope 
of ground, &e., and D the resulting discharge in cubic 
feet per second. The data for determining which is the 
more generally applicable formula for Southern India 
does not as yet exist, but both have been employed as a 
check on the results obtained from local observation and 
evidence, and as guides to the reasonableness or the 
reverse of conclusions independently arrived at. The 
difficulty is in the selection of a suitable coefficient. For 
the areas in the coast districts, where the country is flat 
and the drainage takes a longer time to run off, 400 to 
500 have been found to be suitable in Ryves’ formula, 
and 675 for limited areas near the hills. In other dis- 
tricts, where the rainfall has varied from 3°50in. to 
13°45in. in twenty-four hours, coefficients with Dickens’ 
formula have been found to vary from 200 in flat districts 
to 500 in hilly. 

The danger of relying on formule of this description 
was pointed out in the discussion on Colonel O’Connell’s 
paper—reported in vol. xxvii. of the “ Min. Proc. Inst. 
C.E."—in which he had adopted the formula y= M _ ,/z, 
where y represents the number of cubic yards discharged 
per second, # the area in square miles drained by a river, 
and M the modulus or flood-producing capabilities of the 
drainage basins of a river, such measure being founded 
on the relation existing between the area drained and the 
water discharged from it into a river. From the table 
accompanying this paper, giving the discharges from 
about fifty rivers in different parts of the world, the value 
of M varied from about 4 to 300. Even over such a 
limited district as Ireland Mr. R. Manning stated, from 
statistics gathered from eighty drainage basins, he had 
found the maximum discharge vary from 10 to 250 cubic 
feet per second off 1000 acres. The observations by 
which Mr. Manning followed up this statement are very 
much to the point, and worth repeating: “‘ There cannot 
be any doubt that the collection, arrangement, and 
discussion of facts connected with the discharge of rivers, 
under different circumstances of elevation, area, and 
rainfall, were of the greatest importance to hydraulic 
engineers, and any one who undertook the task, and 
pointed out, by formula or otherwise, any general law by 
which the discharge was influenced, placed the entire 
profession under an obligation to him, and did good 
service to practical science.” ‘To this end the informa- 
tion given in General Mullens’ manual is of value. 

The works illustrated and described do not possess any 
special features that call for special mention, but are 
calculated to be of great assistance to young engineers 
placed in charge of undertakings requiring a knowledge 
of this branch of hydraulic engineering. 


Handy Lists of Technical Literature, being a Reference Cata- 
logue of Books Printed in English from 1880 to 1888 inclu- 
sive. Part III.: Engineering and Mechanics. Compiled 
by H. A. HarerKorn and Pavt Heise. Milwaukee: 
Heise and Haferkorn, 1890. 

Tuis is the third part of a very useful series of catalogues 

or lists of books and other publications on various subjects. 

Part I, comprises useful arts in general, products and 





processes used in manufacture, &c.; Part II., military and 
naval science, &c.; and five more parts are in preparation. 
The lists give the date of publication, price, and generally 
a brief statement of the character of the work when the 
title is not sufficient. A key is also published giving the 
names of the publishers. A select list of books printed 
before 1880 is also given, together with a supplementary 
list of periodicals andannuals. The lists are alphabetical 
and arranged under the names of authors and subjects. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Argentine Republic: New Customs Tariff.—Free list: 
boats, charcoal, coal stone, drills for mining up to 294in. long, 
dynamite, fire bricks, iron piping ungalvanised (not less than 
3in. diameter), iron and steel wire up to No. 13, locomotives, 
machinery and materials for electric or gas lighting, machi- 
nery for the preparation of meat for export, materials of iron 
and steel for railways and tramways, ploughs, steam machi- 
nery for vessels, wheels and couplings for railways and tram- 
ways. 6 per cent. ad valorem: agricultural and industrial 
machinery ; binding wire; electrical, gas, steam, and other 
engines, and detached pieces for repairs; lithographic 
presses ; ss materials except type. 11 per cent. ad 
valorem: hydraulic cement, iron hoops, iron and steel un- 
galvanised. 31 per cent. ad valorem: paving stones, trotters, 
and stones for curbing. 41 per cent. ad valorem: brass wire. 
51 per cent. ad valorem: carriages and parts thereof, cart- 
ridges and cartridge shells, firearms and munitions, powder. 
Kerosene, 11-373d. per gallon. Half the duties to be paid in gold. 

Chili: Copper and minerals in Caldiea and Lota.—The 
disastrous termination of the copper syndicate affected this 
district very considerably, but as the price of copper again 
rose before the full effects were experienced, and as silver 
increased in value, the present outlook is very encouraging. 
As long as the price of copper keeps above £47 a ton mining 
and production of bar pay very well. The province has for 
many years laboured under the disadvantage of a monopoly 
in mining matters. Edwards and Co., through their com- 
mand of capital and holding a large proportion of shares in 
the railway company, have stifled competition; but latterly 
the Lota Company, taking advantage of some material 
changes in the of Edwards and Co., have established a 
powerful agency at Copiapo, paying a fair price for metals 
and producing a favourable reaction in business. Another 
great disadvantage is the poverty of the mine owners, and 
from want of capital the very inadequate way of working the 
mines, which, in most cases, is carried on in a very primitive 
manner. The persons who have gathered the cream of the 
rich metals have left the province, taking away their capital ; 
and now that the mines have to be worked on a large scale, and 
require both capital and time, the present owners are not in 
a position to do anything. During the latter part of last year 
the province was visited by an English mining expert repre- 
senting a London syndicate for the purchase of some mining 
property. He expressed himself ‘‘as very much astonished at 
the great mineral wealth of the valley and district, and that 
the mineral wealth compared favourably with that of Cali- 
fornia, the only thing wanting being the energy and push of 
that country, otherwise facilities, price of labour, é&c., are 
greatly in favour of this.” There is no question as to the 
immense field open to capital and intelligent direction, and 
when once the attention of capitalists is properly called to the 
undeveloped mineral wealth of the province, it will rank 
very high as a producing country. 

Colombia : Condition of Colon.—The United States Consul 
at Colon reports :—The decadence of Colon, and the almost 
entire prostration of all business here since the collapse of the 
canal, becomes more and more apparent. It very often hap- 
pens that there is not a single vessel in the harbour, while a 
short time ago vessels had to be anchored out for days wait- 
ing for dock room. The local traffic of the isthmus during 
the time that work was being pushed on the canal reached 
vast proportions. The line of the canal between here and 
Panama, about fifty miles, was a vast bivouac, where men of 
all nationalities and races had congregated together. Wages 
were high, money was easily made, and spent most freely. 
Work was carried on day and night. The most fitting de- 
scription of the state of things existing was ‘“‘ Bedlam let 
loose,” and people cannot have any idea of what the isthmus 
was in 1885-8 without seeing it. Forty towns had sprung up 
on the line in almost as many miles, and all thriving. The 
inhabitants were fighting the disease manfully, dying without 
murmur, or living, in spite of the climate, lives of the most 
reckless dissipation. The isthmus became habitable; before 
the advent of this reckless throng it was not. By the autumn 
of last year the people had all gone, business on the line of 
the canal was dead, the rank vegetation of the tropics was 
growing dense, hiding from view dredges, railway trains, and 
all the paraphernalia of the contractors, who left their im- 
plements of all sorts as if work was to be resumed next morn- 
ing. Colon and Panama still existed, but merely as by-way 
stations for the traffic across the isthmus. In Colon, rents 
fell off four-fifths in three months, and were still on the 
decline. The Panama Railway, which in 1888 paid 23} per 
cent., was expected in 1889 to pay only 9 per cent., and the 
passengers, 1,300,000 in the former year, to diminish to less 
than 500,000. The loss was confined to the local trade, the 
transit trade not having suffered. The result was that nearly 
two-thirds of the business houses in Colon were closed, and 
bankrupt sales a daily occurrence, 





ARTILLERY EXPERIMENTS AT 
TANGERHUETTE. 
From time to time have appeared in THE ENGINEER de- 
tailed accounts of Herr Gruson’s designsin shields, cupolas, 
and guns. These deserve special attention in England, 
because, while adopted in one or another form on the 
Continent, it may be questioned if anything made by 
Gruson, except chilled iron projectiles, has been tested 
in England. Chilled iron cupolas and batteries constitute 
almost the only kind of armoured structure employed to 
defend foreign coasts, yet not a single specimen has ever 
been erected, even experimentally, in England; nor has 
a single round from an English gun been fired at Gruson 
armour, except from the Armstrong 105-ton gun supplied 
by Elswick to Italy, and then German and French pro- 
jectiles were employed. The programme of experiments 
begun on Monday last, September 22nd, which are now 
to be noticed, does not, however, deal only, or even 
principally, with chilled iron shields, but still more with 
the quick-fire guns designed and made in the last few 
years by Gruson, and with the lighter forms of shields 
employed in connection with them, either in field positions, 
inland forts, or on board ship. The object in view is to 
exhibit to representatives of the chief artillery Powers of 
the world, who are represented by about 200 officers— 
witnesses of the experiments including the German War 
Minister and Director-General of Artillery, General 
Brialmont and other artillerists of European reputation— 
the action or behaviour of the various guns and mount- 
ings in trials which Herr Gruson classifies under the 
following heads:—(a) Exercises with different construc- 
tions, especially those in which heavy armour is employed. 
(b) Replacing guns in shielded mountings. (c) Firing trial 
to test the action of the mechanism. (d) Firing trials for 
accuracy, especially in the high-angle fire of howitzers 
and mortars. (e) Shooting trials to exhibit effect of fire 
with different projectiles against targets representing 
various objects. (ff) Measurement of muzzle and final 
velocities, especially with long guns. (g) Capability of 
guns with smokeless powder. (h) Installation of mov- 
able shielded mountings in field works and firing from the 
same. (i) Effect of case shot from guns flanking ditches; 
(k) Rapidity of quick-fire guns. 
It is not desirable to attempt to deal with the results of 
a programme which has only just commenced. It is 
sufficient to say that the preliminary trials of the action 
of turrets fon | quick-fire guns were carried out with- 
out any sort of failure, while great powers of working 
were displayed, a quick-firing gun of 5°7 cm. (2°22in.) 
calibre discharging twenty-five projectiles through the 
same hole in a target at 50 metres range in half a minute. 
In order to furnish a complete report it is necessary to 
describe samples of each class of gun and mounting, and 
as far as possible to give illustrations of them as well as 
of fundamental designs, such as the breech action em- 
ployed by Gruson in all his quick-fire guns, and thus 
among new drawings it is desirable to repeat some 
already given in THE ENGINEER of December 7th, 1888, 
and January 10th, 1890. This may be well done in the 
present number, reserving the report on the results of 
the week’s experiments for a subsequent issue. On the 
present occasion, then, it is proposed only to notice a few 
representative guns and mountings, and to record the 
visit to the workshops, which took in the factories for 
the chilled iron shields in all their processes, the wrought 
iron and steel cupolas, the gun carriages, quick-fire guns, 
and mountings, and the factories for industrial work, includ- 
ing the manufacture of the machines used in powder- 
making, among which must be noticed a more perfect form 
of breaking-down machine than that with which the fatal 
accident recently occurred at Waltham Abbey, and the 
pellet presses such as were recently made to the order of 
Major Scott, R.A., for our India powder mill. It is impos- 
sible to notice features in detail here, and it may be said 
at once that the visit terminated in the spectacle of running 
metal into a chill for a forty-ton segment for a shield. 
After lunch the visitors were taken to the Buckau shoot- 
ing ground in order to see what may be described as a 
“march past” of various types of quick-fire guns, and 
their behaviour in and out of shielded positions, the 
turrets being made to revolve and the guns discharged 
for rapidity and for accuracy so far as true repetition in 
quick-fire is concerned. é actual range firing and 
working under conditions more nearly resembling those 
on service takes place on the shooting ground at Tanger- 
hiitte. As the programme at Buckau above described 
as the march past, commenced with an exhibition of the 
breech mechanism which is employed in all the quick-fire 
guns, it is well to begin with a brief description of it. It 
is shown in Figs. 9,10, 11. It has been found to work 
with ease and rapidity, a rate of from thirty-five to forty 
rounds per minute having been realised. The cocking of 
the striker is effected by the downward movement of the 
breech block. There are of all kinds only nineteen pieces 
in the mechanism The general character of the action 
can be seen in these cuts without going into minute 
detail. The block B is hollowed out at the top, as shown 
in Fig. 11,for the passage of the ammunition. It slides 
up and down in its vertical slot when the hand-lever A 
is worked. Its downward movement is limited by a 
screw C, working in a vertical groove y. The striker 6 
is actuated by a spiral spring c, and is moved by levers 
d,, dz, on the shaft d. The trigger pin e is acted on by 
the flat spring ¢. It is fired when mounted on a field 
carriage by a lanyard, which draws back the trigger and 
releases the striker. When mounted on a shielded car- 
riage a special trigger is used with a spindle passing 
through the side of the breech, provided with a thumb 
lever pressing on a second one when the trigger is pulled. 
In some pieces the striker gear is shown replaced by a 
simple hammer and lanyard, pulling directly to the rear. 
The following Gruson guns and mountings may be re- 
ferred to in a subsequent report :— 
The Gruson 5:3 em. (2:09in.) quick fire gun, 30 calibres 
in length: (A) The gun.—The 5:3 cm. (2°09in.) 30-calibre 
gun may be considered the normal gun for this size of 
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bore, and is specially designed for use in the field. 
The total length of the barrel of the gun, which is of 
crucible cast steel forged, is 1432°5mm. (56:4in.). The 
eight-sided breech-piece is screwed to the barrel, and 
forms a jacket on it 401°5mm. (15°8in.) long. The rear 
sight is placed on the right of the breech-piece, the bar 
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sliding in a slot cut into the gun, and is held by a clamp 
at the side. The sight is divided into sixteenths of a 
degree. The fore sight is screwed into a ring 40mm. 
(1°6in.) broad, placed 385 mm, (15°16in.) from the muzzle 
around the barrel, to which it is attached by two clamp- 
ing screws. The length of the line of sight is 1000 mm 


Fig. 10 
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(39°37in.) The bore has twenty-four parallel grooves, the 
twist being right-handed, increasing at the origin from 
1 turn in 150 to 1 in 380 calibre, and then is constant. 
The grooves are 0°-4mm. (0°016in.) deep and 5-23 mm. 
(0206in.) broad; the breadth of the land is 1-707 mm. 


Fig. "1 
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(0 067in.). The exterior diameter of the bore at the end 
of the jacket is 133 mm. (5-236in.), and 78 mm. (3-07in.) 
at the muzzle. The other data of the gun are given in 
the following table :— 


Calibre 53 mm. . 2°087in. 


Length of gun ... 39°4 calibres = 1615 mm.... 63°58in. 
;, bore ... ..270 ,, =14825,, ... 56-4in. 
= rifling ... 1193 mm. ... 46°97in. 
s chamber... . 1565 ,, ... 6°16in. 
- shotchamber ... ... 70  ,, ... 2°76in. 
coned part of bore ... 26 ,, ... 1°02in. 

Greatest diameter of chamber ... 58 __,, ... 2°28in. 

Diameter of shot chamber ... 546 ,, ... 2°15in. 
ia aes. ol a .. 2°68in. 

Distance between trunnion 

cece ot ee ee ee ae .. 6°85in. 
Distance between axis of trun- 

nionsand breechend ... ... 514 ,, .. 20°24in. 
Weight of gun without breech 

bloe' . te ote bee «ccs SOD ep, _ B45 Ib. 








Weight of gun with breech block 170 ___,, .. 374°7 Ib, 
Charge, large grain cannon 

SU ss east ons fens ses 0°365 ,, ... 12°87 oz. 

Capacity of chamber ... ... ... 3383 com .. 20°3 eub, in, 
» perkg. (lb.) of powder... 912 ,, BB: pe 
Ratio between capacities of 

chamber and bore... .. 1 to 9:7 ~~ Rae 
Maximum gas pressure ... 1800 atmos. .. 11°43 tons 
Ratio between weights of powder 

and projectile ... ... ... ... 1 to 446 .. 1 to 4°46 
Weight of shell per square cm. 

(square inch. )of shot’s section... 0°0755 kg. ... 1074 Ib, 
Muzzle velocity eee ... 1498 fs. 
Energy at muzzle... ... ... ... 17°199 mt .. 55°5 foot-tons 
Energy per cm. (inch) of shot’s 

circumference ... ... ... ... 1 me i O83 on 
Ene per square cm, (square 

inch) of shot’s section ... ... 0°797 ,, ap a. ee 
Energy per kg. (Ib.) of powder... 47°1 _,, ee 
Energy per kg. (ton) weight of 

” "Vinttip tor SER ~~ le 
Rate of -fire—rounds per minute... 35 to 40 .. 85 to 40 
Ammunition fired per minute : 

(a) Total weight of shell... ... 54°6 to 62°4kg. ... 120 to 138 Ib. 

(b) Weight of shell per kg. (Ib.) 

ofgun ... ... ... ... O35 toO4kg. ... 0°35 to 0-4 Ib. 
rs (c) Case gr ener bullets 2730 to 3120... 2730 to $120 

‘otal energy of shell per minute, » 1940 to 2220 

ee Meas Shtioad « on 601 to 688 mt. { foot-tons, 


(B) The carriage—The 5:3 cm. (2°09in.) 30 calibre 
gun is, as already stated, specially constructed as a field 
gun, and is therefore usually mounted on a field carriage. 





(a) Field carriage.—The field carriage consists of acar- 
riage proper, which is borne on the two brackets of the trail, 
on which it has a traversing motion. The trail is carried 
with a bow piece on the axle of the two wheels, and is con- | 
nected by a trail plate and eye tothe limber. In Fig. 1,A 
is the gun, B the carriage, movable round the pivot a, and 
resting on the pivot plate C. The carriage brackets are 
of plate steel, rivetted at the bottom to a cast steel tran- 
som plate, and have gun-metal trunnion plates at the 
top. The pivot plate C is also of cast steel, and is 
rivetted to the trail brackets. The sides of the trail are 
of plate steel, connected by cross brackets rivetted, and 
are further stiffened by the upper and lower edges being 
flanged over to form an angle. The front part of the 
carriage rests on the axle E, two strong wrought iron 
beds 6 being screwed to the trail brackets and to an 
intermediate transom plate, which takes the place of the 
customary transom bar. This plate runs the whole 
length of the axle, and screws at each end into wrought 
iron rings C, which are in two parts, and are clamped on | 
to the box of the nave. To strengthen the structure, | 
flanged plates are added, their arrangement being shown 
in Fig. 2. The transom plate has the advantage over the 





transom bar of being extremely light and easy to fit. The 
wheels are of elm, and have iron tires. The brake used | 
is the Gruson patent nave brake, No. 34,837. The special | 
features of this brake are as follows: A ring is attached to 

the nave of the wheel, inside which and connected with the | 
ring c is a spiral box spring. if the ring which the spring 
forms is expanded it presses against the nave and brakes | 
the wheel. The spring is actuated by means of two | 
semicircular levers, which are placed at the centre, and | 
are connected to the ends of the spring, which they press | 
apart. The action of these two levers comes into play | 
by the pressure of a shaft d on intermediate thrust blocks, 
being actuated by a lever handle attached to the right 
trail bracket, which when turned upwards forces over an 
ordinary knuckle lever at the nave of the wheel. The 
action of the handle puts the brake on both wheels at the 
same time. The brake is far more effective than the 
ordinary brakes in use, in addition to which it can be 
applied more quickly and with greater ease. The tra- 
versing of the gun is effected by means of a hand-spike 








ee ee 


attached to the trail end, and capable of being turned y 

upon it. For fine adjustment a hand-wheel f is adde 

Its shaft is screwed and works in a box fixed to the car. 
riage. As the screw is prevented from travelling in the 
direction of its axis, its motion causes the carriage to 
rotate round the pivot a. It should be observed that 
though the already-mentioned box of the screw carries 
with it the gun carnage, there is sufficient play to make 
clamping unnecessary. The carriage is traversed in this 
manner through 15deg. The elevation of the gun jg 
effected by means of an ordinary double adjusting screw ; 
the construction of which is shown in Fig. 1. There 
remains to be mentioned the ammunition-box F placed 
in the centre division of the trail brackets, and ha 





Ving 
room for ten case shot complete. y 
Weight of carriage exclusive of gun 470kg. 1036 Ib, 
Weight of gun Lalita: ean cw San 374°8 lb, 
Elevation 15 deg. 15 deg, 
errr | a 14 deg, 
Traversing of the carriage onits pivot 15 deg. 15 deg, 
Height of axis of gun... bs 1170 mm. 46‘lin, 
Angleoftrail ... ... .. ... 87hdeg. 374 deg, 
Pressure ontrailend ... ... ... ... 545kg. 120 1b, 
Amount of recoil (on wood platform)— 
a) With brakes applied... 400mm, ... 15'75in, 
b) Without brakes... 1100mm. ... 43°3in, 


Men—One man to lay the gun and fire : 
One man to load and assist in laying the gun. 
Cartridge case.—The cartridge case, Fig. 8, of the 
53 em. (2°09in.) quick. 
fire gun is of solid-drawn 
brass, and carries a 
primer in the centre of 
the base which is ex. 
ploded by the striker, 
The walls of the case are 
about 1 mm. (0°04in.) 
thick at the neck, in. 
creasing to about 3 mm, 
(0'12in.) at the base. 
The extractor engages 
behind the ring which 
is formed at the base. 
The primer is placed at 
the centre of the base 
and is provided with 
an anvil against which 
the cap is pressed by 
the action of the striker 
in the breech mechan. 
ism. The cap is of thin 


‘ ? : sheet brass, and con- 
| tains the fulminate. It is pressed into the primer from 
the rear. 
Weight of solid-drawn case including 

a eee ee 11°11 oz, 
Weight of powdercharge ... ... ... 0°365 ,,  ... 12°87,, 
Powder: Large grain cannon powder, grain 4 to 9 mm. (0°16in. to 

0'35in.), sp. gr. 1°675. 

Common shell 2°83 calibres long.—The 5:3 em. 


common shell, Fig. 4, is of cast iron, and is fitted witha 
rear driving-band of copper, pressed into a dovetailed 
groove formed in the body of the shell. A centreing ring 
is formed on the shoulder of the shell. The shell enters 
about 22 mm. (0°9in.) into the neck of the case. The fuse 
is screwed into a socket at the head of the shell. The 
fuse shown in Fig. 4 is a percussion fuse, and differs from 
others in that it is screwed into the head of the shell 
entirely, its point only completing the cycloidal profile of 


FIC. 


FIC .4 


. 
2.05 > 








the point of the shell. The body of the fuse is cylindri- 
cal and screwed on the outside. There is an opening in 
the base for the passage of the flame, and the head is 
closed by a screwed plug. In the lower part of the 
cylinder is an axially-bored needle bolt which carries a 
steel needle, and is kept in place by a safety ring and 
a safety spring which is stamped to its shape out of 
thin steel. The bottom has a hole through it and the four 
wings form the sides. This spring is placed over the 
needle bolt, and its four wings prevent its sliding in the 
safety ring. The detonator is placed in a cavity in the 
fuse screw, and is fixed by slightly closing in the edges of 
the cavity. On the discharge of the gun, the inertia of 
the safety ring causes it to slide over the wings of the 
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safety spring, the needle bolt becoming thus free to 
move. On striking the object the needle bolt flies for- 
ward and the needle explodes the detonator, the flash of 
which passes backwards through the hole in the needle 
bolt and ignites the burster in the shell. The bursters, 
which are inserted in these shell with an envelope, break 
the shell, on the average, into twenty-four effective 
ieces. Steel shell with thin walls intended for gun- 


cotton bursters are now being made. 
Jeight of empty shell ES a | ae, 3°307 Ib. 
eG eae i ga ae 
yy 99 EUBO ee ane one we oe 0°06 5, 2*12 dg 
” Joaded shell... ... ... 163 5, 3°593 Ib. 

8 ,», complete cartridge including 
ey shell SBP wave best vdses Bling stetcce ON 
Ring shell 2°7 calibres long.—The 53cm. rin 


shell, Fig. 5, is formed internally of nine star-shape 
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rings placed one over the other. The body of the shell is 
cast round these rings, and has at the base a copper 
driving band, whilst another band is formed in the metal 
of the body at the commencement of the head to centre 
the projectile. Each ring has eight arms held together 
by a thin strip of iron, so that when the shell explodes 
they readily separate. Experiment has shown that on 
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explosion these shell break on an average into sixty 
effective pieces. 


Weight of empty shell wae, ue, Ae RM nas, UE Ae 
(eee Or s.r, 
” ” eee ese ose 0-06 ,, re | er 
CU es }, eee ee 
” 499 — cartridge including 
MEE UMN ness cise. aie. esa, OME OS 5093 ,, 


_Case shot.—The envelope of the 5:3 cm. case shot, 
Fig. 6, is of sheet zinc 0°3 mm. (0°012in.) thick, and 
is strengthened on the inner side by a zinc casing in three 
segments, the walls being 1°5 mm. (0-06in.) thick. The 
conical head of the case is solderedon. After the bullets 
have been placed inside, the base is closed with a cast 
iron disc, and the zinc case is turned over it, 'The case 
contains seventy-eight bullets of hardened lead stamped 
out, - mm. (0°6in.) in diameter, 0:019 kg. (0°67 oz.) in 
weight. 


Total weight of hardened lead bullets... 1°482 kg. ... 3°26 Ib. 
Weight of complete projectile Aa ae So acs, eS 
Weight of complete cartridge including 

ees with charge of 0°3 kg. 

10°58 oz.) powder Rein. 35s 95 ,, So: |, 





Shrapnel shell—The 5°38 cm. shrapnel shell, Fig. 7; 
consists of a thin casing of steel filled with fifty-six 
hardened lead bullets; the time fuse, which is screwed 
in, forms the head. An iron tube placed axially connects 
the fuse with the chamber for the burster at the base of 
the shell, the chamber being closed at the top, as shown 
in the figure, by a conical disc. The hardened lead bullets 
have a diameter of 12 mm. (0'5in.) and are filled in with 
sulphur. A shoulder is formed on the casing of the 
shrapnel near the mouth to serve as a centreing ring, 
whilst a copper driving band is placed in a groove near 
the base. The fuse, Fig. 8, is combined time and per- 
cussion. The principal part which carries the others and 
is screwed on the outside, is the fuse plate A. It is con- 
nected above to the hollow spindle A’, and below to the 
hollow cylinder A’. The former contains the time, 
the latter the percussion arrangement. The needle a for 
the time fuse is screwed in the centre of the spindle A’. 
The detonator is placed in the plug }, which is fixed to 
the spindle A’, being held in place by a friction collar, 
which is stamped out of thin sheet steel with a hole in 
the centre and four wings around. 

As soon as the projectile is driven forward in the bore, 
the bolt b, by its inertia, slides backwards, explodes the 
detonator on the needle a and the composition lying in 
the channel c is ignited through the radial holes seen in 
the figure. The flame is carried to the composition ring 
d, and from thence passes direct by the inclined channel 
to the burster in the shrapnel shell. In order to increase 
the flash the channel in the needle bolt f is filled with 
powder. The composition ring d is arranged centrically 
in the collar B, but is interrupted close to the channel c 
by a small bridge. The collar of the fuse plate A has an 
index at the position of the channel e, whilst the com- 
position piece is marked in degrees on its external cir- 
cumference, the zero point commencing at the channel e 
and the divisions corresponding to tenths of a second, so 
that the flame is compelled to pass from zero round to 
the assigned division. In this manner the time needed 
for the action of the fuse is adjusted by placing the index 
at the proper division on the scale of markings. The 
longest period which the fuse admitsisten seconds. The 
composition ring is fixed in position, after being set, by 
the collar C, under which is a small disc spring. A cap 
D closes the top of the fuse. In case the time arrange- 
mentis not brought into action, a percussion arrange- 
ment in the cylinder A” comes into play. This is con- 
structed similarly to that described above, and con- 
sists of a needle bolt, a safety spring and safety collar, 
which, on discharge of the gun, slides back on the 
feathers of the spring, and on striking is propelled for- 
ward, carrying the needle. The detonator is placed in 
the base of the piece A. The needle bolt, as already 
stated, is filled with powder. The screw E closes the 
base of the whole fuse, being pierced through the centre 
by a hole covered with a gauze disc. 
Weight of complete shrapnel shell... 


... 163 kg. 
Weight of cartridge including projectile 


231 ,, 


3°593 Ib. 
5-093 ,, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE SCREW PROPELLER. 

Sir,—Will Professor FitzGerald tell your readers how he knows 
that a propeller will behave precisely as he says it will ? 

The number of writers on the theory of the propeller is legion. 
At least half-a-dozen are eminent authorities. The unfortunate 
circumstance is that they do not agree in their conclusions, 

Professor FitzGerald, like all other mathematicians, assumes 
that water must behave in a certain way. He elaborates this 
behaviour out of his internal consciousness, for all the proof he 
gives to the contrary. Permit me to ask him if he has ever studied 
the performance of screw propellers in glass tanks. I have, and I 
cannot find that the action is at all like what Professor FitzGerald 
says itis. Furthermore, in important respects he contradicts Mr. 
Barnaby. 

The 7 really valuable set of experiments with which I am 
acquain were made years ago by Mr. Yarrow, and the main 
facts were given in THE ENGINEER. I should very much like to 
see how Professor FitzGerald would reconcile his theory with the 
results obtained by Mr. Yarrow. 

The late Mr. Froude had certain theories about ship resistance. 
These would not fit in anyhow with facts, so he called in to his aid 
an unknown quantity—eddies. In the same way, I find that the 
theoretical gentlemen always keep an eddy or two handy to throw 
at the heads of critics. 

I knew the late Robert Griffiths well, and we had many a talk 
about propellers. He got some curious results at one time, and I 
remember his telling me that he had submitted them for explana- 
tion to a mathematical friend, who told him that his good results 
were due to getting rid of an eddy under the stern. We agreed 
that, in the words of ‘‘The Bab Ballad,” ‘this was pretty, but we 
did not know what it meant.” 

Speaking once to a friend, who did a good deal with the micro- 
scope, I called his attention to some recent discoveries alleged to 
have been made in the United States. He replied, ‘‘My dear 
fellow, given a sin. objective, and a vivid imagination, and you 
can see anything.” So I say of propulsion; given a screw pro- 
peller, a vivid imagination, and a fair knowledge of mathematics, 
and you can prove anything. What we superintending engineers 
want is a definite statement of how facts or so-called facts are got 
at. Professor FitzGerald’s article would have infinitely more value 
than it has if he could only prove that he snows what he says is 
true. He lelieves it is true, but that is not enough; so does Mr. 
Barnaby, and he holds quite different views. We superintending 
engineers have a very heavy responsibility. We cannot take action 
on such articles as that of Professor FitzGerald, simply because we 
have no certainty that he is right. All this would be changed if he 
would answer the simple question how he knows, 

Glasgow, September 22nd. SUPERINTENDING ENGINEER. 





THE CONSTRUCTION OF DYNAMOS, 

Sm,—Your correspondent signing himself ‘‘ Volt Ampére” raises 
some rather interesting points in your issue of the 12th inst. As 
to the question of the superiority of the modern machine over the 
original Gramme, I think there is, in well-informed circles, little 
doubt. First, as to the efficiency of the hi in question, 
2 x 20 x 60 = 2400 watts + 746 = 3:2-horse power—electrical ; 
and as both machines require together 6-horse power, this shows 
a commercial efficiency of 534 per cent., certainly somewhat low. 

Now, as I am not the maker of the best dynamo—of whom your 
co} ndent entertains a pardonable fear—I will contrast the 
foregoing with a well-known type of dynamo, say the ‘‘ Manchester,” 
and for which the makers claim a commercial efficiency of cer- 








tainly 80 per cent., at which figure a machine with an output of 
2400 watts would require only 4-horse power. Of course, your 
correspondent will doubtless be aware that it will be cheaper to 
use, if practicable, only one machine for the given output, and if 
@ spare armature were purchased with the machine there would be 
no fear of a lengthened cessation of working. This disposes, I 
think, of the question of efficiency. Now as to the points in 
which the modern machine has been improved. 

The original Gramme machines were nearly all deficient in the 
section of the magnets, consequently impeding the flow of magnetic 
lines, This loss of magnetism was made up for by winding the 
armature with a great number of turns of wire in two or more 
layers, thereby increasing the ‘‘air space” and further augmenting 
the magnetic resistance of the machine. Nor is this all. This 
heavy winding of the armature greatly increased the self-induction, 
causing a lot of sparking at the commutator, which, again, would 
— be much too small. A well-made modern machine will 

ve, first, a large cross-section of metal in the ets, thereby 
increasing the magnetism and at the same time ating the 
‘* magneto-motive” force necessary to evoke this magnetism ; and 
second, a very small air space, in consequence of winding the 
armature with one layer of wire only, thereby increasing the 
effective magnetism of the system and necessitating fewer turns of 
wire on the armature—which wire can thus be of greater diameter, 
enabling a larger current to be taken from the machine without 
undue heating—and lessening the self-induction, thereby decreasing 
the lead and sparking at the brushes. A well designed machine 
need not spark at the brushes, if they are properly adjusted and 
receive a certain amount of attention. No doubt it would be an 
improvement if commutators could be done away with, Rollers in 
lieu of brushes have been tried long ago and will not answer, and I 
much fear the present commutator will not be much improved as 
applied to constant current dynamos. If a stationary armature is 
employed, rotating brushes have to be used, which are no better. 
Therefore ‘‘ Volt Ampere” had better try to increase the life of 
his commutators by judicious treatment. Composite wire and foil 
brushes are perhaps as as any, and should press on the com- 
mutator with a butt contact sufficiently hard to take up the current 
without sparking, and yet not too hard to grind. Polish with fine 
emery before starting, and wipe with a piece of cloth slightly 
moistened with oil when running, and file up with a fine file if any 
roughness appear. Faults in the armature or connections will 
cause ‘‘flats” and much deteriorating sparking, as will also 
vibration of the brush-holders, or a thick piecing in the driving 
belt. These are some of the causes of quick wearing out of com- 
mutators ; but the subject is too lengthy for discussion here. 

At the speed stated a good commutator should last fully two 
years, and if carefully attended to, much longer. J. H. H. 

Edenfield, Bury, September 22nd. 





THE THERMO-DYNAMICS OF THE AUTOMATIC VACUUM BRAKE. 


Sir,—The recent correspondence which has appeared in your 
columns with regard to the freezing of the automatic vacuum 
brake has had reference simply to the theories of Messrs. Archbutt 
and Deeley, and has not been a question of rival brakes. In an 
editorial note, page 175, it was distinctly stated that you ‘‘had no 
intenti o' ing your * for a discussion upon 
the comparative merits of the pressure and vacuum brakes. 
Your correspondent ‘‘ Veritas,” 239, has broken the rule 
laid down, and attempts to raise a discussion upon the merits of 
various brakes, and even goes so far as to tell your readers that 
the Westinghouse will not come out of the discussion very success- 
fully. I do not agree with this opinion of ‘‘ Veritas ;” but in view 
of the editorial note, page 175, I have no desire to import into 
the discussion on Messrs. Archbutt and Deeley’s theories matter 
which does not relate thereto. cine 7 . 

40, Saxe-Coburg-street, Leicester, CLEMENT E, STRETTON. 

September 19th. 
on - publish no more letters at present on this subject.— 
D. HK. 








THE EIGHT HOURS’ MOVEMENT. 

Srr,—I have read your correspondent ‘‘G. H.’s” letter with 
pleasure, and possibly some profit. I was glad to see a definite 
statement from one who is competent to at least write 
English, if not good sense, setting forth the claims of the working 
men of this and other countries, and the grounds on which those 
claims are For myself, I can say that I approach the 
subject very dispassionately. I have to work for my living. I am 
a capitalist in a quite small way, and what capital I have I have 
acquired by my own exertions. Thus, then, as a worker I can 
regard the whole question from one point of view, and as a 
capitalist from another point of view. I shall do my best in 
anything I say to steer clear of prejudice. Indeed, I have no 
reason to be prejudiced one way or the other. 

The result of a good deal of reading, and not a little personal 
experience of men and their acts, leads me to believe that by 
far the greater number of controversies, quarrels, and disputes 
of all kinds arise from ignorance of facts. Nothing is more 
confusing than statements which may or may not be true, 
and which are incapable alike of proof or disproof. Such 
statements should be as far as possible avoided in dis- 
cussions. At all events, each party to a discussion should 
endeavour to make sure of his ground, and carefully abstain from 
advancing anything which he has not satisfied himself by investi- 
gation and inquiry is true. Now, I find that much of the unrest, 
grumbling, uncertainty of action, and so forth of the manual 
workers of the last decade of the nineteenth century is due to 
ignorance. Not general ignorance, but special ignorance ; and I 
know that in saying this I only echo the statements which you, Sir, 
have more than once set forth in THE ENGINEER. The latest 
example of the special ignorance of which I speak is supplied by 
your correspondent, who makes certain statements with regard to 
the coal trade which have, so faras I can find out, no foundation in 
fact. He asserts that when the colliers gota rise of 4d. per ton 
the colliery proprietors at once put on 4s. At the time the rise in 
wages took place, being interested, I endeavoured to ascertain what 
effect the rise had on the price of coal, and I found that the col- 
liery proprietors had advanced the price not 4s. a ton, but Is. a 
ton. That is the information I obtained. It would not be fair to 
assert that ‘‘G. H.” is wrong, but it is quite fair to ask him to 
supply specific examples of the truth of his assertion. The rise in 
price was not limited to 4d., because the cost of getting the coal was 
augmented by more than 4d. The rise was not confined to 
hewers. Engine men, bank hands, screeners, all wanted a rise, and 
in most cases got it. I gather from ‘‘G. H.’s” letter that he lives 
in London, and that he has no special acquaintance with or know- 
ledge of the coal trade. He is quite right in assuming that there 
was a rise in the price of house coal in London of about 4s. a ton 
for a time, but that was due to the action of the coal dealers in the 
metropolis. A rise in the price of cattle, representing about one 
farthing a — is made to do duty for a rise of at least a penny 
in the butchers’ shops. Iam not concerned to defend either the 
coal merchant or the butcher. I only mention them because it 
seems to me that ‘“‘G. H.” bases his statements on his own house 
coal bill, and takes it for granted that the whole rise went into the 
colliery owner’s pocket. If he can prove his thesis by naming 
specific cases where this took place, he will do good service ; if he 
cannot, then he must admit that he has laid himself open to the 
charge of having made unwarranted statements. 

I turn now to his illustration of the working of a colliery, and 
I would ask him what he supposes can be gained by advancing 
wholly cial arg ts! He takes the case of a colliery 
which costs £50,000, and he assumes that in a certain number of 
years the colliery is worked out, the machinery worn out, and the 
whole £50,000 gone. At the end of the time all the hands employed 
in the colliery—some 200 or 300 in number—would find them- 
selves without employment. Unless there is another colliery ready 
for them, this must be so. But according to your correspondent, 
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the men will have received the £50,000 back. If it is paid to them 
in the form of wages, they will have spent it; of that there is no 
reasonable doubt. The only course that could be pursued would 
consist in putting aside the 2s. a ton of which your correspondent 

—making a sinking fund of it, in fact—I do not mean to 
make a bad pun—but this does not seem to have crossed your 
co ent's mind. It is evident that before the original coal 
could be got £50,000 had to be spent; whence did this money 
come? If I understood your correspondent aright, he would take 
it from any one who happened to possess that sum and to come 
handy. Not long since such an act would be called robbery, and 
1 fancy that even now, if a body of 300 colliers broke open a bank 
and took £50,000, the statement that they wanted it to win coal 
with would not be regarded asa sufficient excuse by a jury. I can 
scarcely suppose that your ent would feel justified in 
stopping me in the street and robbing me of my watch and my 
purse. Possibly he would regard the abstraction of £50,000 as a 
i ial ti ction,” while taking a purse with £5 in 
it would be theft. I think it would be worth while to make things 
clear on this point ; we should then know exactly what manner of 
man we were dealing with. 

Let me give him the benefit of the doubt, and assume that he 
would respect property in capital; that he would borrow the 
—, say from the Government. Government of course could 
only get the capital by taxation, or by way of loan. In either case 
interest would have to be paid, and this at 3 per cent. would 
amount to £1500 a-year. Assuming that the pit sent up 500 tons 
a-day, the 500,000 tons would be put out in about four years—I 
am assuming that colliers would not work every day, and I make 
no deduction for the time spent in sinking the shafts—so that £6000 
would have to be paid in interest, or very nearly 3d. per ton. If 
no interest was , this would be clear gain to thecolliers. But it 
seems to me to be scarcely worth while to contemplate a gigantic 
robbery for so small a consideration. Even at 6 per cent. the cost 
would only be 6d. per ton. I lay stress on this point for the reason 
that, if any body of colliers choose now to undertake a co-opera- 
tive colliery to-morrow, they could—provided the security is suffi- 
cient—borrow the requisite capital at a very moderate percentage. 
If it is not sufficient then it is clear that it would not be wise to spend 
£50,000. If co-operative collieries are not tried, or have not been 
commercially successful when they were tried, that seems to me to 
be a proof that something more is wanted to secure success than 
capital—something worth paying for. What that something is 
your correspondent cannot fail to find out, if he will ask himself 
why he has himself been more successful in his own walk of life— 
whatever that may be—than many of his fellow men who started 
with the same opportunities. 

One — more deserves attention. It is the remarkable state- 
ment that the consumer does not pay wages. This isso astounding 
an error that I partly suspect your correspondent ‘meant sar- 
casticul” when he wrote it. It is really scarcely worth while to 
enter into any lengthy refutation of the mistake. I may point out, 
however, that the value of our exports is counted by hundreds of 
millions per annum. What becomes of those millions? Some 
years ago a Lincoln firm exported for a considerable period twenty- 
tive portable engines per week. Who | oy the wages, not only of 
the firm’s own men, but those of the iron smelter, the coke 
maker, the copper and zinc smiths, the paint and varnish maker, 
the wood merchant, &c? Is it not clear to the lowest intelligence 





that these wages were paid by the people who bought the portable 
engines? I venture to think that your co: mdent will admit 
that he pays part of the master baker’s wages bill. The capitalist 


must either pay a out of capital—when he would soon be 
stranded—or out of the proceeds of his sales. Why “‘G. H.” can- 
not see this is puzzling. Perhaps he will see it now? 

Let me state a case as an illustration, and ask your corre- 
pondent to say how he would deal with it. 

I know a man who began life in a very small way indeed. He 
had no facilities for education ; he hadnomoney. He worked late 
and early to improve himself. He was clever, honest, active, full 
of tact. By sheer hard work he finds himself, past middle life, but 
hale and energetic, sole owner of a large engineering works. The 
capital involved is about £43,000, every farthing of which he earned. 
The annual turn over is about £60,000, the net profits about £6000 
a year. How on earth could this man pay his wages out of his 
capital! Almost every penny he has is invested in his works. It is 
true they are not in England, but that does not, I suppose, affect 
the question. It will interest me greatly, and I am sure many of 
your readers as well, if your correspondent would let us have some 
of the arguments on which he bases his theory, that the consumer 
does not pay the wages. He not only pays the wages, but pays for 
the raw material, and the interest on capital and the wages—profits 
—earned by the manufacturer. 

Am I to suppose that in the case of the engineer I have referred 
to above your correspondent would be disposed to say that he 
ought to be deprived of his £43,000? 

I have said nothing about the eight hours’ day. That is surely 
a detail. If the working men like to have it they can, without 
any Act of Parliament. If they don’t like it, all the Parliaments on 
earth could not enforce it. 

Finally, I venture to ask you correspondent, if he should answer 
this letter, to let us have a few facts—proof, for example, that the 
consumer does not pay the national wages bill would be eminently 
acceptable. If a man asserted that the moon is made of cream 
cheese he would be expected to advance proof before he could 
claim credence. Let me add that ‘‘ Looking Backwards” served 
up second-hand will not constitute an adequate reply to this 
letter. A Tosnen. 

September 22nd. 





RAILWAY AXLES. 


Sir,—With reference to the article in your issue of the 19th, 
relating to axles, I think that, in justice to some manufacturers and 
to engineers who will still use them made of steel, that full par- 
ticulars of those that failed on the Bombay, Baroda, and Central 
India Railway should be published. If those axles were supplied 
by makers of high standing, then confidence in steel for rolling 
stock purposes will be shaken, and good iron will probably be 
reverted to, but if they have been purchased at low cost, it would 
appear to me to be just as reasonable for an engineer to decide to 
use nothing but Whitworth’s compressed steel, because some bad 
wrought iron had failed, as to revert to axles of best Yorkshire 
iron because some cheap steel ones had broken. 

It will be acknowledged by practical engineers that it is entire] 
wrong to class forged and cast steel, &c., made by makers of hi 
repute, with material designated by the same names and sold by 
less capable or conscientious people. My own experience in the 
cae ag of work during manufacture, which has been very con- 
siderable, is, that no matter how strict the inspection may be, it is 
next to impossible to obtain good workmanship and material from 
some makers, and this has been borne out in the case of steel axles. 
For instance, one firm has manufactured, for the engi upon 
whose staff I am, and to his specification, tens of thousands of 
carriage and wagon axles, and although 2 per cent. of these have 
been severely tested by falling weight, &c., none have failed. 
Other manufacturers who have made smaller quantities, which I 
have inspected, have also clean records. With some makers, how- 
ever, my experience has been far from satisfactory, but it would be 
wrong to condemn all steel axles on this account. 

I have referred to tests carried out at manufacturers’ works, and 
hope the remarks you have made in your paper will induce engi- 
neers who have used both iron and steel axles to state their expe- 
riences respecting their relative deterioration after having been in 
use a few years. It is, I think, generally believed that effects 
of vibrations are less injurious upon steel than wrought iron, and 
it is also thought by many engineers that if Prec no initial 
flaws in the best description of steel axles, they will show a much 
better record in running than those made of iron. The laminated 
character of wrought iron reduces the chance of a flaw causing a 


sudden failure, and on this account it will recommend itself where 

careful inspection is not insi upon, which must —, be of a 

very rigid character for steel. W. F. H. 
estminster, September 24th. 





STRESSES IN CRANE POSTS. 


Sir,—Your correspondent, ‘‘ J. B.,” has omitted to take note of 
the downward force G, due to the reaction of the wall. If he does 














\e 





this, and considers the matter carefully, he will see that the two 

forces F and G have their resultant along the line of the jib B. 
The communication of your correspondent, ‘‘A Winch,” merits 

no serious consideration. GRAPHIC. 
Birmingham, September 22nd. 





Srr,—Some of the remarks of your correspondent “‘ A Winch” in 
his latest letter are probably intended to be very sarcastic, but I 
will make no comment upon them further than to inform him that I 
am not one of the “ latest products of the technical college.” He is 
decidedly cool in requesting an apology: I think that if any apology 
be needed at all, it should come from him for his onan in his 
letter of September Ist. 

Your correspondent has quite an erroneous opinion about what 
he calls the ‘‘downward force.” Let us see what his own 
arguments lead to. He assumes A to be a fulcrum, and thence 
finds that there isa ‘“‘downward force” acting at B “at right- 
angles to the force at C.” If this be correct, when we take C asa 
fulcrum—and there is no reason why we should not take this as a 
fulcrum as well as A—we get a force acting at B at right angles to 
the force at A, or a change in the position of the assumed fulcrum 
causes a totally different force to act on the crane. This seems to 
be fatal to ‘“‘ A Winch’s” reasoning. Your correspondent “J, B.” 
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seems to have fallen into the same error. This downward force is 
simply the force acting on the fulcrum B of the bent lever A BC, 
due to the action of the forces at A and C, and is evidently the 
resultant of these forces at A and C, as your correspondents wil! at 
once see by taking moments about either A or C. 

There is another way of looking at the matter, which may con- 
vince ‘‘ A Winch” of his error. He asserts that the part of the 
chain remote from the weight has no effect in relieving the stress 
in the tie-rod, but an examination of Fig. 2 will at once show that 
this is incorrect, for since the two parts of the lifting chain are 
practically in the same straight line, the stress in the tie-rod is nil. 

If your correspondents be still unconvinced, I must ask them to 
spend a few minutes experimenting with the model I mentioned, 
which gives practical proof of my assertions. F, Duncan, 

Portsmouth, September 22nd. 


Sir,—I am very much obliged to the many readers of THE 
ENGINEER who have come forward with replies to my question. 
Unfortunately, they seem to be split up into two parties, one of 
which flatly contradicts the other, each advancing most cogent 
reasons for maintaining that he is right. Under these circum- 
stances, I am no nearer, it seems to me, to the truth than I was at 
first, so I am now doing what I ought to have done at the beginning, 
I am making a model, with which I can solve the question whether 
the chain does or does not relieve the tie-rods, and with this I hope, in 
the course uf a few days, to obtain a settlement of the question. 
With your permission, I will send you the results for publication, 
with a sketch of the model. CRANE Post. 

September 24th. 


[We have received a great many letters on this subject, but not 
one which sets forth the results of an experiment. In the face of 
“‘Crane Post’s” letter, it would be useless at present to publish 
these speculative communications.—Eb. E.] 





OCEAN RACING. 


Sin,—Your entertaining article re ‘‘ An Unprecedented Record,” 
detailing the quick voyage of the Britannic, I read with no small 
amount of pleasure, and your remarks ve the enterprising spirit of 
the firm of Messrs. Ismay, Imrie, and Co., emboldens me to make 
the following suggestion. I suggest that the owners of the fast 
liners offer a premium to the person who supplies them with an 
invention for increasing the speed of their ships of so much per 
minute gained in one voyage, the invention to be the sole property 
of the firm. I am sure such an offer would be the means of greatly 
increasing the inventive powers of some of your readers, as they 
would have something to aim for, and doubtless we should soon hear 
of much quicker voyages across the “pond.” No doubt there are 
many poor inventors who would jump at such an opportunity to 
put their inventions into the hands of those having the facilities to 


put them into use. 

Perhaps, Mr. Editor, you ma ant that the inventors’ best 
course is to obtain “‘ protection” for their inventions, and then seek 
a purchaser ; but the cost of obtaining “ protection,” printing a 
prospectus and engravings, cost of travelling, and loss of work, 
runs into a considerable sum of money, and is beyond the means of 
many struggling inventors, 

In the event of the above suggestion meeting the approval of 
those to whom it is made, I shall be pleased to compete for the 
premium. By inserting this in your valuable paper I am sure you 
will earn the thanks of many of your readers besides 

2, King-street, Portsea, Portsmouth. BETTINSON BENNETT. 





THE DEFLECTION OF BARS. 
Sir,—Formulz fcr the flexure of girders subjected to a tensile 


force are given in ‘‘ Mechanics of ineering,” by Julius Weis- 
bach, vol. i., e 559. In short metal bars the sag bears approxi- 
mately the following relation to the weight :— 
oP Se . Ps 
S= Te 34% 8 iy 





when f = sag or deficction, J = moment of inertia, E = modulus 





es 





of elasticity, P = weight, / = distance or length between supports 
and W = the measure of the moment of flexure. If the denecticg 
be considerable, the forces may be decomposed into a tensile force 


= 4 P cotg. 8 = Q cos. 8, and a bending force = Q sin. 8 = a pe Sid 


5 = angle of inclination to horizon, Q = horizontal forces in the 
direction of the axis of bar, and P = forces perpendicular to 
horizon producing deflection, 

The horizontal tension being the same in all parts, and equal to 
the cosine of the angle made with the horizon, the vertical tension 
at the extremity = H tang. 8, and the material being uniform, the 
sag will be found to vary nearly as the square of the distance 


between supports, and to depend ey on the tension, The 
tension on ocean telegraph cables is found by the formula— 
‘ hw 
t= 0536 
1 — cos p’ 


when ¢ = tension on cable in cwts., 4 = depth in fathoms 

w = weight of cable per ft. in lbs,, and B = angle of cable with 

horizon—see Clarke and Sabine. KE. +» JUN, 
Kingston-on-Thames, September 24th. 





Sir, —The following formula is, I think, the one which your cor. 

respondent, Mr. Robertson, requires :— 
_%/ ® 

A\3SE i) 
5 being the original deflection of the bar, and A the decrease jn 
deflection, the length of the bar, measured in a straight line, 
being 2 /. E. Duncan, 

Portsmouth, September 22nd. 





THE FIRE AT MESSRS. FIELDING AND PLATT’s, 


Sir,—Referring to your paragraph as to our fire, we shall be glad 
if you will state in your next issue that the accounts were greatly 
exaggerated, the fire only affecting the pattern shop, and we have 
now al] our men at work as usual. FIELDING AND PLarr, 

Atlas Ironworks, Gloucester, September 22nd, 








AUSTRALIAN NOTES. 


Mr. Ormiston, the mining expert who recently arrived from 
England, has visited the Wallerwang and the Wollongong iron 
districts for inspection of the deposits, but, owing to the inclemency 
of the weather and the bad state of the roads, has not yet been 
able to make much p Mr. Ormiston is to report on the 
nature of the iron deposits in New South Wales prior to the forma- 
tion of a company to work the same, for which — Mr, 
Mitchell, M.L.A., of Wollongong, recently visited England. 
Apropos of the above, Mr. J. C. Rounding, of Sydney, states that 
Messrs. Westgarth and Co., London, are engaged in floating a 
company with a capital of £500,000, for the purpose of establishing 
per , crushing, and coke works, and to treat all kinds of ores, 
especially iron. : : 

Although there are apparently ad penings of various 
kinds for en ising manufacturers in these Colonies, the com- 
mercial aspect of the question as s capital and labour 
requires looking very closely into, and is influenced to a greater 
extent than in any other part of the world. 

The returns of the Victorian Budget for the year are given as 
follows :—The total estimated revenue for 1889-90 was £10,608,854, 
and expenditure £10,523,809, leaving an estimated balance to 
carry to 1890-1 of £85,045. The actual total revenue, however, 
was £10,814,630, and expenditure £10,348,883, leaving a balance 
to carry forward to the present financial year of £465,747. The 
Customs revenue for the year was £2,658,011, or £70,000 below 
the estimate. e duties on several articles had been increased, 
but did not necessarily mean an increase in revenue, but for the 
pu of stopping the introduction of articles. The savings 
in the expenditure of the various departments amounted to half a 
million, and with regard to the railway expenditure the total 
amount expended on construction up to June 30th, 1890, was 
£34,408,626. The railway income for the year was £3,134,000, 
and the working expenses £2,124,000, which was equal to 67°77 

r cent. The net revenue was £1,010,000, and the interest on 
oes £1,220,000. The estimated deficiency for the year 1885-90 
was £210,000, of which interest on unproductive capital was 
£87,000. For the year 1890-1 the estimated railway income was 
£3,350,000, leaving an estimated deficiency of £164,412. ; 

The New South Wales Railway returns for the quarter ending 
30th June, 1890, show a highly satisfactory result, more especially 
so considering the extra expenditure occasioned through the con- 
tinuance of wet weather, and the decrease in revenue through bad 
weather invariably at the week-ends, when the traffic should be 
heaviest. The mi open this quarter is 2182, being an increase 
of eleven miles over the corresponding quarter of last year. 





+ 











Quarter ending Quarter ending 
30th June, 1890. 30th June, 1889. 
Revenue from all sources £588,584 £545,002 
Expenditure .. .. .. 435,612 
Train miles run he ae 1,925,813 
Earnings per train mile.. .. .. 6s, Ofd. 
P tag dit to earnings 744 
Number of set es we 4,420,107 7 
Tonnage of traffic.. .. 978,525 .. 914,955 
Tonnage of live stock traffic 26,441 .. 23,946 
In consequence of the hea rainfall—21°69in. during the quarter, 
or 108°48in. for the year ending June—an inc staff has been 


required on the permanent way; and the floods at Bourke have 
cost the department the sum of £13,300 during the quarter. The 
tramway receipts show an increase of £3871. f 

Since the introduction of the new lavatory carriages there has 
been put into traffic a new type second-class carriage, which has 
met with universal admiration, equalling any in the old country for 
comfort in travelling and elegance of design. A description and 
sketch of these will be given later on. : 

The Railway Commissioners have brought into force a revised 
classification of rates for merchandise and live stock, after exhaus- 
tive consideration, It is expected the revised differential rates 
will meet with approval, at the same time not be detrimental to 
the department, 

The question is one that had been necessary to undertake for 
years past, but owing probably to the magnitude of the under- 
taking it had been allowed to pass until the present Commissioners 
have had to face it. The changes made are too long to specify, 
but every branch of trade in every part of the Colony has been 
carefully considered, and, although there is a certain section ever 
ready in this Colony to take exception to the practical advantages 
the Commissioners introduce, the majority and those interested 
will find the benefit. 








Exxctric LIGHTING IN SpatN.—A_ central electric lighting 
station has recently been completed at Madrid at a cost of £80,000, 
and electricity is already being distributed by underground mains 
to houses at a distance of two miles. The undertaking 1s ne rr} 
hands of an English company hcldinga concession from the = rid 
authorities, and the system selected is that of the House-to-House 
Company. 

SHAFTING.—In an article on shafting, an American paper a lai 
“This is easily seen in mills and other places where the friction 0 
line shafting absorbs from 25 to 40 per cent. of the whole rd 
exerted ; each bearing has some friction, which, small as b im y 
amounts to an enormous total in hundreds of feet of sha yA 
One hole one-sixteenth of an inch in a skimmer does not amoun Aes 
much; but forty small holes one-sixteenth of an inch “apye , 
amount to one hole 3in. diameter, which is, as one might say, a Ig 
hole.” There seems to be a big hole in this little calculation. 








Sept. 26, 1890. 
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E IRON, COAL, 
= BIRMINGHAM, 
OTHER DISTRICTS. 
(From our own Correspondent.) 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 


Tan we uestion is a topic which is just now occup ing a 
— Yedl of focal attention, and iron and steelmasters on paage 
o Thursday were discussing the course which trade would take 


ing meeting of the Iron and Steel Wages Board. 
af A i be held on Monday next, when the Board’s accountants 
will present their certificate of the average selling price of iron for 
July and August. Whether this average will be an increase or a 
dec ine upon the previons one cannot be accurately surmised. 
During the latter of the two months business began to improve, 
from a previous depression ; but it is doubtful whether the improve- 
ment had become sufficiently marked by the end of August to 
favourably affect the average. In any case ironmasters declared 
that they cannot pay any higher wages in the mills and forges than 
they now are, and they point to the increase in the price of pig iron 
as a serious item in the cost of production. : ‘ 

Meanwhile the improvement in local trade continues, and a fair 
demand is experienced alike for finished and for crude iron. 
Marked bars are quoted £8 10s. ; merchant bars, £7 5s.; and com- 
mon, £6 12s. 6d. upwards. For galvanised corrugated sheets £13 
f otk Liverpool is asked for 24 ga’ Black sheets are in better 
demand than of late at £7 7s. 6d. to £7 10s. for singles, and 
£7 17s. 6d. to £8 for doubles, and £8 17s. 6d. to £9 for trebles. 
Hoops command £8 10s., and gas strips £7 2s. 6d. Staffordshire 
cinder pigs are quoted 45s,; part mine, 55s.; all-mine hot-blast, 
75s. to 778. 6d.; and all-mine cold-blast, 100s. : 

Before ‘Change closed the average selling price for July and 
August was £7 4s. 10d., or a reduction of 11s, 7d. upon the aver- 
age for May and June, This should carry a reduction of 6d. per 
ton in wages. The scale is in abeyance. The Wages Board will 
meet on Monday to consider the position. es 

The engineering industries remain in a prosperous condition, 

The question of the transit of s from the Midlands to the 
sea has of late received increa attention at the hands of the 
promoters of the proposed Birmingham and Liverpool Ship Canal, 
a full description of which appears in another column of this issue. 
The undertaking was explained to a gathering of Midland traders 
on Wednesday afternoon, a special meeting of the Birmingham 
Chamber of Canam being held for this purpose. Mr. J. W. 
Tonks, who presided, said it been found that canals were com- 
pletely essential to the heavy trade of the Midlands, ially in 
view of the recent action of the railway companies. A short time 
ago he had a conversation with an American gentleman about the 
money which was expended by Englishmen in American invest- 
ments, and the gentleman stated that during the past eighteen 
months he knew of 80 millions of English money invested in 
America. If it was possible to put so much money into American 
concerns, where the security was not so good as it was here, he 
thought that at least they could find the three million _——_ 
asked for this canal, where the money would be entirely in English 
hands. Alderman Johnson explained the way in which a 
company had been formed to promote a Bill in Parliament. 
He said they had formed a registered company with a capital of 
£30,000, and they ho that about half that amount would be 
sufficient for the parliamentary proceedings. It was an ordinary 
limited liability company, yet more limited in its objects, for after 
they had obtained the parliamentary powers, the shareholders 
would be in the position of either having their money in cash, or 
taking it out in the new statutory company. Concerning the 
prospects of the canal, he observed that now there was a chance of 
canals being suceessful, such as there had not been before, and it 
really rested with the merchants of Birmingham whether 
they should have one of these successful canals to assist the 
trade of the city. Mr. Beriah Shepherd, of Birmingham, 
with whom the idea is understood to have originated, gave a 
description of the engineering features of the undertaking, and 
said that in the valley of the Trent, near the Potteries, through 
which the canal was to pass, they had a downfall of seventy times 
as much water as they would require for the whole canal. Mr. 
Samuel Lloyd also addressed the meeting in a hopeful strain, 
observing that within a very short time after the wers 
were obtained by the company they would be earning a 
dividend by the first section of the canal from the sea to 
the Potteries. Mr. James Slater, solicitor, Wednesbury, stated 
that the opinion of a firm of eminent parliamentary agents had 
been taken as to the chances of the Bill in Parliament, and both 
himself and Mr. Johnson had been informed that they were sure 
to obtain their Bill on the first application. The chairman moved 
the following resolution :—‘‘ That this meeting, having heard the 
description of the Birmingham and Liverpool Ship Canal scheme, 
its object and advantages, expresses approval of it, and thinks it 
deserving of support.” Mr. Wilson Lloyd, of the Myvod Collieries, 
Wednesbury, ded the resolution, and pointed out that the 
ironworks of the Black Country were largely supported by the im- 
portation of supplies of foreign ore, which that canal would 
convey. That national wealth—the unworked coal supply of 
Staffordshire—he said could _ be properly utilised by a cheap 
mode of conveying it away to the coast and other parts of the 
kingdom, The resolution was unanimously carried. 














NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Prospective labour and wages difficulties, to which 
I have referred in previous reports as exercising so predominant 
an influence over the outlook in the iron and engineering trades of 
this district, have during the _ week tomer to very consider- 
ably unsettle the market. e pending dispute with the blast 
furnacemen on the Clyde, and the damping down of the furnaces, 
with the consequent rapid advance in warrants both at Glasgow 
and bevagpane 5 have necessarily had a hardening effect upon 
the iron market here. That the dispute will be of any protracted 
character is, however, generally disbelieved, and buyers are not at 
all disposed to follow the advance which has taken place in 
warrants, but where buyers have been holding back there is more 
eagerness to “egw out orders, and at something like late rates, or 
even at a slight advance upon these business could be readily done. 
The conviction is gaining ground that, although any advance which 
may be based upon the present labour difficulties in Scotland will be 
onlytemporary, makers’ pricesare not likely to recede below the rates 
that have been ruling recently. N. otwithstanding the reports that 
have been pos | prevalent of late that in the principal iron-using 
branches of in ustry there is a decided slackening off as regards 
new work, activity is still well maintained generally, and in most 
departments orders are being secured in sufficient quantity to 
Insure full employment for some time to come. Shipbuilders on 
the bere also report considerably more inquiry stirring, and 
although these are mostly at such low prices that they do not 
result in actual orders, they are an indication of an improvement 
in the outlook. For some time past there has been an almost 
complete absence of any new work offering at all ; but inquiries 
are now plentiful, and certainly encourage anticipations that, 
at any rate from these, some new business will result before 
long. Viewing the prospect of trade generally, there is every 
indication of continued large requirements of both iron and steel 
for actual consumption, which cannot fail to strengthen the market, 
whilst the unsettled outlook with regard to labour and wages 

ily pels producers of raw material and manufactured 
goods to be cautious in entering into forward engagements. 

The Manchester Iron Exchange on Tuesday was characterised 
by a somewhat excited tone, owing to the considerable upward 
movement in warrants at Glasgow and Middlesbrough, and although 
practically little or no business was possible at the advanced rates, 
there was evidently more anxiety to place out orders where sellers 








could be found willing to accept something like last week’s prices. 
Local and district brands were not affected to any very appreciable 
extent by the upward movement in warrants, but there was a 
decided hardening tendency all round. For Lancashire pig iron, 
makers’ quotations remain firm at 50s. to 51s., less 24, for forge 
and foundry delivered equal to Manchester, and moderate 
transactions were reported on the basis of these figures. In 
district brands, quotations for Derbyshire showed a slight advance, 
the cheaper brands of forge and foundry being quoted at 51s. to 
53s., aot ae best foundry brands at 55s, 6d., less 24, delivered 
here; whilst in Lincolnshire iron, makers for the most part were 
very indifferent about selling, owing to some extent to prospective 
difficulties with regard to coke supplies, and forge and foundry 
qualities were not quoted under Bs. to 52s., less 24, delivered 

ual to Manchester, with makers in some instances asking quite 

. to 1s, above these figures. Outside brands necessarily followed 
the advance in warrants, good foundry Middlesbrough being firm 
at about 57s, 4d., with Eglinton quoted at 59s. to 59s. 6d. net cash, 
delivered equal to Manchester; but with many of the makers 
having withdrawn quotations, it was difficult to get at fixed prices 
for Scotch iron. 

In both raw and manufactured steel there has been a very 
decided stiffening-up in prices, although the business doing has 
not been more than moderate. For good foundry hematites the 
average quotation is about 68s., less 24, delivered in the Man- 
chester district, with business doing in steel billets at about 
£5 7s. 6d., delivered. In steel boiler plates it is only in very 
exceptional cases where £8 5s. is now being quoted for delivery to 
consumers in this neighbourhood; Scotch makers having withdrawn 
the above quotation, whilst local makers are very indifferent about 
taking further orders. Some of the cheaper steel plates from the 
Barrow district have been advanced quite 10s, per ton, and £8 10s. 
for delivery in this district is now a very general quotation. Steel 
ship plates also show a decided hardening, the leading makers 
quoting £7 12s, 6d. for delivery ex-steamer Liverpool; but although 
this is scarcely more than a nominal price, they are indisposed to 
enter into forward engagements at under this figure. : 

A steadily increasing weight of business is reported in the 
finished iron trade, and prices continue to harden, especially for 
hoops and sheets. Ordinary qualities of bars, delivered in the 
Manchester district, are not quoted under £6 10s., hoops in some 
instances are now quoted at £7, and sheets are firm at £8 per ton. 

In the metal market there is a continued strong upward move- 
ment in raw material, with an active demand for all descriptions of 
manufactured goods, but list rates remain unchanged. 

Amongst engineers activity is sti]l well maintained, and machine 
tool makers and machinists are all very busy, with a satisfactory 
amount of new work coming forward. Boiler makers also still 
report plenty of new work offering, and generally it may be said 
there is no present sign of any early approaching depression in 
trade. 

Messrs. Hetherington and Co., of Manchester, have recent! 
completed a new horizontal milling machine which has been speci- 
ally designed for milling large objects up to 4ft. 6in. square and 12ft. 
in length. This machine, which weighs about fourteen tons, and is 
18in. deep, has at the end uprights which are cast in one piece with 
it ; at the end of each of these uprights is a spindle carrier slide 
with adjustable cone bearings, whilst the other slides are so 
arranged that the cutter mandrils can be readily drawn in or out 
of position as required, and the cutter mandril can be raised either 
by hand or power. 

Mr. Edward Mercer, machine tool maker, of Hollins-road, near 
Manchester, has just received a twelvemonth’s contract from the 
Admiralty for the supply of bright steel nuts, set screws, and 
studs, a first order on account of the contract amounting to 
eighteen tons. This special business has so expanded of late that 
he has been compelled to extend his works largely, and he is also 
introducing specialities in machine tools, of which I may give 
further notice. 

In the coal trade a steady business is being done in all descrip- 
tions of round coal, the better qualities for house-fire purposes 
moving off fairly well, whilst there is a moderately good demand 
for steam and ironmaking purposes. Prices are being maintained 
at late rates, and in the West Lancashire district some levelling up 
on list rates with the close of the month is being talked of; but so 
far as the leading Manchester colliery firms are concerned, no 
further upward movement is at present in contemplation. Engine 
classes of fuel continue plentiful in the market, and although, if 
anything, there has been rather more inquiry for slack, common 
sorts are still being pushed on the market at very low fi At 
the pit mouth, best coals can be bought at lls. 6d. to 12s.; 
seconds, 10s. 6d. to 1ls,; common coals, 9s. to 9s. 6d.; burgy, 
7s. 6d. to 8s.; and slack from 5s. and 5s. 6d. for the common up to 
6s. 6d. and 7s. for the better qualities. 

In the shipping trade there is a fairly good, business doing, with 
steam coal delivered at the ports on the Mersey averaging 10s. 3d. 
to 10s. 9d. per ton. 

Barrow.—Another improvement is noticeable this week in the 
hematite pig iron trade. An impetus has been given to the market 
by the labour troubles with Scotch furnacemen, and hematite 
warrants, which were firm at 58s, 3d., have advanced to 59s. 9d. 
for cash. There has been a considerable trade in both warrants 
and makers’ iron, and large parcels have been bought for forward 
delivery. The business doing in Bessemer is on a big scale, and 
there is also a steady trade in forge and foundryiron. Makers are 
quoting 60s. a ton for parcels of mer iron in mixed numbers. 
A further reduction is noted in hematite stocks this week to the 
extent of 1309 tons, making a reduction from the beginning of the 

ear of 135,563 tons, and leaving 244,981 tons still in hand. The 
wther Iron Company at Workington has relighted another 
furnace, and the Solway Hematite Company, which has already 
two furnaces in blast, has commenced the work of erecting a third. 
Forty-seven furnaces are in blast in the district, and thirty-one are 
out of blast. 

Steel makers are very busily employed all round, and have plenty 
of orders on hand to maintain the present rate of activity for some 
time tocome. Rails are firm at late prices; £5 for heavy sections, 
£6 for light sections, and £7 for colliery rails. A brisk trade is 
doing in steel shipbuilding material at advanced prices, which are 
quoted as follows:—Steel ship plates, £6 12s. 6d.; angles, £6; 
boiler plates, £8. All the other departments of the steel trade are 
well supplied with orders, and the mills in the district may be 
considered to be quite up to their full rate of output. 

Shipping shows indications of improvement this week. The 
exports of pig iron and steel from the West Coast ports during the 
week represented 27,505 tons, compared with 21,972 tons in the 
corresponding week of last year, an increase of 5613 tons. The 
aggregate shipments of the year represent up to the present 
789,799 tons, compared with 786,894 tons in the corresponding 
period of last year, a decrease of 4165 tons on the year. 

No new feature is reported in the shipbuilding or engineering 
trades, but the yards and works are very busy, and are likely to 
remain so for a considerable time to come. 

Iron ore is steadier, and there is a better demand for native 
qualities, which are quoted at from 10s. 6d. to 12s, per ton, net, at 
mines. 

Coal and coke are alike steady, East Coast coke being quoted 
at 19s, 6d. to 21s. per ton delivered. 

It is reported from Workington that the West Cumberland Iron 
and Steel Co. intends restarting the Barepot Tin-plate Works at 
this place. They have stood idle for a considerable time past. 

A rumour is current, which, however, wants confirmation, that 
Messrs. Cammell and Co., of Workington, have made an offer to 
Lord Lonsdale for the purchase of Workington Harbour and 
Lonsdale Dock, the price named as the purchase money being 
£200,000. 

An important discovery of coal is reported at Robin Hood Pit, 
near ae owned by Messrs. R. Wilson and Sons. The find 
isaseam 2ft. din. in thickness of clean coal, and 7in. of rattles. 
The coal is of excellent quality. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TRADE has not presented many novel features this week. Perhaps 
the leading fact to be noted is the falling-off in the business done 
by the purely American houses in secondary grades of goods for 
that market, it being now ed as impossible to get orders 
completed before the restrictive tariff regulations come into force. 
In the heavy industries the military, marine, and railway material 
departments are all fully employed. 

vory, which has now been at a famine price for some months, is 
at present but little inquired after, buyers holding off in the hope 
of easier terms ruling. There is an idea that large supplies are on 
their way to European markets. Expectation in this direction is 
likely to be disappointed. A similar story was afloat when Stanley 
relieved Emin Pasha at Wadelai, and we know what came of it. 
Even if the pr a abe “*find” turned out to be true, the ivory could 
not be available before the end of next spring or the beginning of 
summer. In the lower grades of cutlery, xylonite is superseding 
ivory. Imitations of the genuine material are so deftly manipu- 
lated now-a-days, it seems absolutely necessary to have a mark 
denoting the material of which the handle is composed. It is no 
easy matter for the buyer to distinguish between xylonite and 
ivory, particularly as in ,the case at the seaside, where goods are 
sold ander the hammer at night. 

The shadow of the McKinley Tariff Bill is over the cutlery and 
edge tool trades. There is an appreciable falling off in the call for 
steel for common cutlery. A iderable of orders has 
been stopped owing to the uncertainty prevailing with regard to 
the measure. A large American buyer recently telegraphed to 
several factors in Birmingham and manufacturers in Sheffield, 
requesting that all orders in hand might be stopped, and that the 
completed work should be forwarded at once, the remainder of the 
orders to be idered as HT 

In the wire trade, the bulk of the business done is in the 
cheaper qualities. Tire steel, spring steel, and similar grades are 
fairly well inquired for; Bessemer billets are a trifle dearer than at 
my last quotation; raw material being generally higher than the 
quotations of a few weeks back. Rolling mill proprietors complain 
that it is difficult to contract for supplies of coal, except at prices 
considerably in excess of current rates, it being feared that further 
demands from the miners will have to be dealt with in the winter. 
The coal trade continues very steady. London has taken a large 
quantity of late, both by the Midland and Great Northern routes, 
and it is interesting to note that the tonnage sent by the Hull and 
Barnsley Railway and the Alexandra Dock at Hull is steadily 
increasing. ‘The leading railway rates of the Midland and Great 
Northern are favouring the adoption of the Hull sea route by 
several of the leading colliery proprietors. An advance of 1s. per 
ton has been made during the month, although the gain has not 
been universal, Steam coal finds a ready market, at 9s. 6d. to 
lls, 6d. per ton. Amongst the best customers are the railway 
companies, who are taking large supplies of ‘‘hards.” Manufac- 
turing fuel is also firm, and even smudge is reported to have 
improved, Coke, which has been somewhat duller of late, is again 
increasing in value. 

Railway material is still brisk, the quotations being as follow :— 
Locomotive and tender tires, £12 10s. to £12 15s, perton; carriage 
and wagon tires, £10 10s. to £10 12s, 6d.; axles, £10 12s, 6d.; 
springs, £12 10s.; special Siemens steel billets, £7 per ton ; special 

mer billets, £ 10s. There is no reason to believe that these 
prices will not be maintained for a considerable time. 

The stove-grate manufacturers have of late been required to pay 
more money to their workmen, At another manuf 'y there is 
a demand for a further advance of 10 per cent. 

In railway material the demand is maintained, with most 
gratifying results, and as shipbuilding has again revived, the local 
firms engaged in these pens are almost as full of work as they 
could wish for at present. At the Atlas Works the call for Purves 
flues is so important that the makers are booked forward up to 
nearly the end of the year. 

The armour-plate trials in the United States have not caused any 
great concern in these parts. The highly-coloured reports which 
have appeared in the papers remind me of the tests—so-called— 
some years ago, when there was a brisk controversy on the subject. 
It is quite true that a good Holtzer shot, with the velocity named, 
should pierce a compound plate, and if it has not done the 
same to the steel French plates, it is for the first time; and this is 
suspicious, coming, as it does, from a quarter which has nailed its 
colours to all steel. There is no doubt the inclinations of the 
Americans are French, or, rather, anti-English. It was, perhaps, 
a mistake on the part of Messrs. Charles Cammell and Co, to send 
a plate at all, knowing, as they must have done, how dead set 
against compound armour they have been over the Atlantic for 
some years. At this moment three-fourths of the French fleet are 
armoured with compound armour made on the Sheffield principle 
under royalty arrangements. Why do they prefer the steel-faced 
to all steel? Certainly not through love of the English makers. 
The most reasonable course will be to wait for trustworthy informa- 
tion which will, no doubt, be forthcoming shortly. 

















THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE transaction of legitimate business this week has been a good 
deal interfered with by the fluctuations in the warrant market, 
brovght about by the dispute between the Scotch ironmasters and 
their men as to the extra pay for Sunday and Sunday night work. 
Last week, people began to buy pig iron freely for forward delivery ; 
but the course of the market r A es has frightened them off, and 
now Continental demands are small. During the first two days of 
this week No, 3 g.m.b. Cleveland pigs went up ls. 9d. per ton, 
there being business done as high as 49s. 9d. on Tuesday, this being 
10s, 3d. above the lowest price of the year, which wasin June; but 
on Wednesday the price fell again to 49s, 3d., and-we must expect 
to see rapid fluctuations until the existing uncertainty caused by 
the Scotch dispute is remcved. There can be no deubt that trade 
is a a revival again, and that the downward movement 
which has been the characteristic of business during the greater 
part of this year has been checked. The improvement is not con- 
fined to one or two departments, but is noticeable in nearly all, 
even the rail trade showing it, while it is very marked in the ship- 
building and engineering trades, and substantial increases in prices 
have been secured within the last three or four weeks. Thus, 
apart from speculation, there is good reason for better prices 
being paid to manufacturers. What affords a better criterion 
of the actual course of trade is the — of forge iron, and 

is has gone up ls. per ton this week, and makers are able 
to maintain their advances, whereas the price of No. 3 is 
ng 8 ruled by the fluctuations in warrants, which, it is 
well known, are not, in times like this, ruled by the legiti- 
mate demands. Grey forge is now 45s. per ton, and is in 
excellent request for local consumption, and also for delivery to 
Scotland ; the Scotch founders taking much more of it than they 
have hitherto had this year on account of its comparative cheap- 
ness, and also to tage for their requirements should there be a 
strike in Scotland. Usually, No. 3 is only 1s. above grey forge, 
to-day it is 4s, 3d. above, No. 3 being affected by the speculative 
business; and, moreover, the supply is very small, whereas the 
production of a is much above the average, owing to the quan- 
ba os inferior coke that is sent into the district. 

price of Middlesbrough warrants has touched 50s. this week, 
though no business has been done above 49s. 10}d., but on Wed- 
nesday 49s, was taken. The stock of Cleveland pig iron in Connal’s 
warrant stores on Wednesday evening was 89,248 tons, or 1553 tons 
decrease since the month opened. It is evident that though ship- 
ments are large, exporters have not yet had to draw upon the 
public warrant stores. The shipments of pig iroti from Middles- 
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brough this month, to 23rd, have reached’ 57,994 tons, against 
50,741 tons in August; and they promise to be the best of any 
month this year, and of any September for four years. 

The steel trade is showing considerable improvement, not only 
in the plate, but also in the rail ry yo In the latter, the 
North-Eastern Railway has ordered 25,000 tons of rails, to be sup- 
plied in equal proportions by Messrs. Bolckow, Vaughan, and Co., 
the North-Eastern Steel Company, and the Darlington Steel Com- 
pany; and rather better prices have been obtained than have 
recently prevailed. It is further expected, that large orders will 
shortly be given out on Indian account. An advance of 2s. 6d. in 
heavy rails has been made this week. Railway enterprise abroad, 
except in our colonies, is just now at a low ebb, partly owing to 

litical complications, but there is more doing in materials for 
ight railways, the prices of which are not likely to be lower. 
Steel plates have gone up this week no less than 7s. 6d. per ton, 
and are now 17s. 6d. above the rate taken a month ago. 

The shipbuilding industry, which promised to be dull all the 
winter, has improved very greatly during the last few weeks, so 
much so that the masters who in July gave notice that they would 
on October Ist reduce wages a4 per cent., and on January Ist 
another 7} per cent., have unconditionally withdrawn that demand. 
Several of the leading builders have secured orders enough to keep 
their yards fully employed till next summer. Within six weeks, 
Sir Raylton, Dixon, and Co., of Middlesbrough, have booked orders 
for vessels to the extent of £350,000, the briskest six weeks they 
have ever known. The improvement in freights and the scarcity of 
ships in some trades show that there has not yet been overbuild- 
ing, and advancing prices draw in shipowners. The marine engi- 
neers, who have been busy all through the year, are even busier 
now, and a considerable amount of overtime has to be worked. 
The bolt, nut, and rivet manufacturers, the chain makers, the 
ironfounders, the galvanisers, &c., are all sharing in the improve- 
ment which has come over the shipbuilding industry. Bridge and 
wagon builders are well occupied. 

The steel workers at Consett will have their wages advanced 2} 
per cent. for the forthcoming quarter in accordance with the pro- 
visions of their sliding scale, the firm’s realised prices in the past 
three months having shown improvement. A strike of steel 
s nelters has been threatened at these works, their delegate having 
been dismissed by the firm for a sufficient reason, but the majority 
of the men have had the good sense to vote against a strike or to 
insist upon the re-instatement of the offending delegate. 

The last twelve months’ business has been prosperous with some 
of our large firms. Thus Sir W. G. Armstrong, Mitchell, and Co., 
Elswick, have made a profit of £234,353, and their dividend is at 
the rate of 11} per cent. Their branch works at Pozzuoli, near 
Naples, are now well organised and in active operation. Palmer’s 
Shipbuilding and Iron Company, Jarrow-on-Tyne, also made a 
profit of £66,369 18s. 8d., and will pay 6 per cent. It would 
have done better if some of the work which it had to execute 
had not cost more than was anticipated, for owing to frequent 
strikes the work was delayed until higher wages had to be given. 
The profit derivable from the manufacture of steel has been dis- 
appointing, owing to the fact that when the firm completed its 
extensions in this direction, prices were falling and demand de- 
creasing. The firm expects continued full work for the shipyard 
and engine works departments partly on Government work, and 
looks for good results. The ordnance works are in course of 
erection, and when they are completed Messrs. Palmer will be able, 
like Sir W. G. Armstrong, Mitchell, and Co., to supply, war vessels 
complete in every respect. Such firms as Messrs. Palmer, who 
have their own coal, ore, &c., and have to go into the open market 
for none of their important materials, have a better chance of being 
profitable concerns than those which are not self-contained. 

Finished iron is generally dearer than it was last week. Plates 





are 5s. up, bars 2s. 6d., angles 2s. 6d., and sheets 2s. 6d. There 
is a strong d d for d sheets, and rods are in request 


enh 
for Japan and China. Fast now the exports of manufactured iron 
and steel from this district are heavy to Japan, China, India, and 
Australia. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Scottish ironmasters have already made considerable 
progress in damping out the blast furnaces. At all the works 
notices were last Saturday warning the employés connected 
with the blast furnaces that their services will not be required after 
the 4th of October. In several instances the blast furnacemen have 
already left off work, and the furnaces put out at these places 
are fourteen in number. There have been altogether seventy- 
eight furnaces in blast in Scotland. The owners of five of these 
—the Carron Company and the Glasgow Iron Company —are 
not co-operating with the rest of the masters. The probability is, 
therefore, that these five furnaces will remain in blast after the 
seventy-three are extinguished. But the output of the five 
furnaces will only amount to about 1100 tons of pig iron per 
week, whilst the seventy-three furnaces to be stopped have a _ 
ductive capacity of between 16,000 and 17,000 tons per week. e 
immediate cause of the putting out of furnaces is a demand on 
the part of the furnacemen to be paid overtime for Sunday work. 
This request appears at first sight so reasonable that rise has 
been widely expressed that it was not conceded, and that it should 
be made the occasion of such a calamity as the stopping of the 
whole iron production of the country; but the ironmasters resent 
the interference of the Union delegates of the North of England, 
who have been sent to Scotland to conduct the strike, and state 
that if the latter were successful it would only be the signal for 
other and larger demands. Indeed, it is reported that the iron- 
masters will not light —— furnaces until the men submit to a 
reduction of wages in p of giving them an increase. 

The Glasgow pig iron market has been very excited this week 
owing to the impending stoppage of production. A very large 
business has been done in warrants at steadily advancing prices. 
On several days there have been rather violent fluctuations in 
values, but the general tendency, as was to be expected, has been 
upwards; and in the case of Scotch iron a rise of about 3s. per ton 
has taken place in the course of the past week. The price is now 
up about 10s, from the lowest point touched during the present 
year. 

The past week’s shipments of pig iron have been 8886 tons 
against 9335 tons in the corresponding week of 1889. The United 
States took 750 tons, Canada 1330, India 120, Australia 280, France 
330, Italy 1221, Germany 1358, Russia 125, Holland 295, Belgium 
100, China and Japan 210, other countries 640; and the coastwise 
shipments were 2127 against 4444 tons in the same week of last 

er. 

vi The prices of makers’ iron have been advancing, and in some 
cases they are quite nominal. Gartsherrie, f.o.b. at Glasgow, No. 1, 
is quoted at 62s. 6d. per ton; No. 3, 56s. 6d.; Coltness, 65s, 6d. and 
57s. 6d.; Langloan, 65s. 6d. and 57s. 6d.; Summerlee, 62s. 6d. and 
57s.; Carnbroe, 54s. 6d. and 54s.; Clyde, 60s. 6d. and 56s.; Calder, 
64s, and 56s. 6d.; Govan, 53s, 9d. and 53s, 6d.; Gl jock, at 
Ardrossan, 61s. and 54s. 6d.; Eglinton, 54s. and 53s. 9d.; Dalmel- 
lington, 56s, and 55s. 6d.; Carron, at Grangemouth, 63s. and 
56s. 6d.; Shotts, at Leith, 65s. and 58s. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotives valued at £13,000; machinery, 
£21,550; sewing machines, £7856; steel goods, £11,110; and 
general iron manufactures, £47,890. 

The malleable iron trade has been very strong in the course of 
th: week. The makers are all full of work, and purchasers who 
dzsire early delivery have great difficulty in obtaining it. The 
lowest grade of common bars has been advanced 2s. 6d. per ton, 
and is now quoted at £6 10s.; highest grade, £6 12s, 6d., best bars 
being 10s. per ton higher; nail rods, £7; hoops, £7 5s.; plates, 
£8, all subject to the usual 5 per cent. discount. Iron ship-plates 
are in request for stiffening purposes in the internal structure of 


steel vessels, and the price charged by English makers delivered in 
Glasgow for these plates is now £7, less 24 per cent. discount. 

For several weeks past there was a feeling abroad that the steel 
trade lacked firmness in some of its branches. The prices have not 
risen to the same extent as those of finished iron, it is true; but 
the tone of business is now decidedly stronger. Merchants find it 
necessary to pay the higher rates for the supply of early wants, 
and some firms are charging 2s. 6d. more for prompt delivery of 
angles. Quotations are now as follow:—Angles, £6 5s. to £6 7s. 6d.; 
ship plates, £7; boiler plates, £7 15s. to £8, all less 5 per cent. 
discount for delivery in Glasgow district. 

The coal trade is in a very uncertain state at present. There 
has been again a very considerable reduction in the amount of 
exports. The restrictive policy of the colliers has affected the 
shipments on the —. and also at the ports on the southern side 





rices, which may usually be looked upon asa favourable symptom 
= not been shaken, yet buyers remain as cautious and reserved as 
‘ore, 

Just as the Silesian iron business was beginning to revive a 
sudden blow was dealt by the new Russian import tariff. As yet 
however, the dreaded effect has not been felt; on the contrary, there 
has been a fairly good business done on the market. Bars, girders 
and construction iron in general are in lively request. ‘ 

In the steel trade, an absence of inquiry is complained of, no 
signs of any improvement having as yet been perceptible in this 
branch. Foundries and machine factories have also, to some extent 
at least, suffered from the general scarcity of orders, 

On the Austro-Hungarian iron market the firm tone may be said 
to have been further maintained. The blast furnaces continue in 
full blow, and there is a specially lively demand for foundry pig 





of the Firth of Forth, the reduction region | been greatest at 
Glasgow. Shippers have refrained from undertaking busi 
except in the most pressing cases, because they could not 
for regular supplies from the collieries. Vessels, that in other 
circumstances would have loaded at the Clyde, have, therefore, 
been sent elsewhere. Great damage, it need scarcely be said, has 
thus resulted to the export trade. It is believed, however, that in 
a week or two hence there will be ample supplies of coal, because 
when blast furnaces are out, the large quantities consumed b: 
them will be thrown on the open market. Prices are this wee! 
quite nominal. 

At the Fife ports there has been a brisk business doing. The 
near approach of the end of the Baltic season has induced extra 

ressure for cargoes, and prices have gone up 6d. to 1s. per ton, 

ut this condition of matters will, of course, last only a short time. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

I HAVE just had a run throughout the Rhondda Valley, and was 
much impressed with the great volume of trade being done, and 
the energy everywhere conspicuous. The collieries—from the 
Great Western to Dunraven—are all busy, and at most of the 
collieries coke ovens are worked day and night. The inference 
given is that the coal development is going on at express speed, 
and that it will not be long before there is a cry for ‘‘ fresh fields.” 
Some additional impulse has been given to the Rhondda, first by 
the Barry, and again by the Swansea Bay. Every vestige of the 
wy 4 strike is now gone, and the ports are as busy, if not busier, 
than they were before the strike. 

Including Barry, close upon a quarter of a million tons coal left 
Cardiff last week. Of this great quantity Penarth, which I am 
glad to note as picking up, sent 28,213 tons. During the week 
there has been a good deal of buoyancy in coal, and prices at one 
time looked as if they were going upwards again, even above the 
16s. reached by best steam. Afterwards, the demand slackening a 
little, caused a slight falling away. The last quotations were firm, 
and are the following:—Best steam, 15s. to 1b. 3d.; seconds, 14s, 
to 14s. 6d.; other coals slightly inferior, 12s. 9d. to 13s. 6d. House 
coal has scarcely shown any variation, and 14s, is still quoted for 
best, though sales have been done at 13s, 6d. As for small No, 3. 
this continued exceedingly scarce, and is quickly caught up at 
lls, 6d. to 11s. 9d. Small steam remains firm at 8s. 6d. 

Nothing is more remarkable than the advance and firmness of 
small coals, showing the skilful manipulation by which small steam 
especially is made to do work once reserved for large coal. It is 
not many years ago that this was a drug at 2s. to 2s. 6d. per ton. 
As for small house coal, the demand for coke keeps this high. In 
the whole range of the Rhondda I could not detect an instance of 
utilisation at the coke ovens, but a splendid coke is being turned 
out, which sells readily for 21s. up to 22s, 6d., according to quality. 

Pitwood continues to advance, and sales are large at 17s. 3d. to 
17s. 6d. Patent fuel is also in d at § and 
Cardiff, the ruling quotation being 14s. to 14s. 6d. 

Colliery companies’ stocks are all firm. Norths are at 4}; New- 
port Abercarne Preference at 10,4;; South Wales Company, 9; 
and International, 58. 

The industries, companies, and sp ions generally look well, 

The iron and steel trades are very brisk, bar and rails particu- 
larly, and men are earning good money. Thanks to this fact, there 
is not much feeling aroused by the slow progress of the sliding 
scale in the iron and steel trades. The last meeting practically 
settled it upon a basis of a minimum of £4 5s. and a maximum of 
£6 10s., but this has not been ratified by the “lodges.” When 
decided upon, the scale will be given in full. 

Amongst the exodus to America last week, to attend the Iron 
and Steel Institute, were Mr. E. P. Martin, of Dowlais Works, and 
Sir W. T. Lewis. The South Wales Institute of Engineers was 
also well represented. 

It is stated that Nantyglo Tin-plate Works are to be removed to 
Pontymister, Newport, so as to be near the sea—the ultimate gual 
of most of the large works. 

The steel trade is very active, and much more is doing than is 
shown by shipments. In steel bar, Bessemer at £5 15s, and 
Siemens at £6 2s. 6d. remain the ruling quotations, and steel rails 
from £5 5s. to £6 15s, Pig iron is again advancing. Glasgow is 
quoted at 53s. 2d. Welsh hematite, which is being worked much 
more freely, is 67s, 6d. at works, 

The tin-plate trade is in a good sound condition, and forward 
bookings are only done at an advanced price, according to dates. 
Tin having advanced as well as steel bar, during the present month, 
has a. an advanced price for plates. Quotations are:— 
Cokes, 15s. 6d. to 15s, 9d.; Bessemers, 15s. 9d. to 16s, 3d.; 
Siemens, 16s, 3d. to 16s. 6d.; ternes, 30s. 6d. to 34s. 6d.; charcoals, 
18s. to 19s, 

This week the memorial stone of the Jersey Tin-plate Works, at 
Briton Ferry, was laid by the Countess of Jersey. 

At Lianelly there is some friction amongst tin-plate workmen. 

The Morfa strike continues, but there are hopes of settling it this 
week. It has lasted two months. The Morfa Relief Fund (Col- 
liery) Committee has been op inted, and is a en representative 
body. I note, especially, Mr. Thomas Gray, M. Tennant, James 
Muir, D. A. David. The amount collected was nearly £20,000. 

The wage difficulty has now extended to the pipe moulders, 
Cambrian Foundries, Newport. Mr. Samuelson, M.P., at a meet- 
ing of the Forest of Dean miners, refused to support the Eight 
Hours’ Bill. 

The trade of Swansea port continues very satisfactory, an in- 
crease of 4000 tons having been shown in last week over the pre- 
ceding. The coal shipments were 33,152 tons; tin-plates, 56,570 
boxes. Two consignments of tin-plates came coastwise from New- 
port, where a fair trade is being donc. A good demand for ton- 
nage coal, is also shown at Newport, and last week’s coastwise was 
satisfactory. 

The Egbert Steamship Company has been floated there by 
Newport capitalists. 

A fine steamer came to Newport last week for Houlder Brothers, 
destined for the South American trade. 

Morel Brothers, Cardiff, have secured a large carrying contract 
in the copper trade. 

Mr. Hirst, mill manager at Dowlais, has been appointed on the 
2 ganna of Blaenavon, and is succeeded at Dowlais by Mr. 
John. 














NOTES FROM GERMANY. 


(From our own Correspondent.) 
THE aspect of things in general, and of the iron market in parti- 
cular, has in these parts not ——- any material change. A 
tendency to improvement undeniably exists, but unfortunately too 
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many impeding causes are at work to allow of a healthy and 


it of business, The general steadiness of 





coming forward. Rather increasing business has been doing in 
the finished iron trade, and the works jin this branch are in good 
employment. There is a weakened demand for construction iron 
but this is generally the case in autumn. The plate and sheet 
trade is ina wv satisfactory condition. In the engineering and 
shipbuilding line a very healthy business is going on. 

he state of the French iron market is slightly improving, 
Demand is slowly, but steadily increasing in all branches, while 
prices are gaining in firmness, 

In Belgium the iron market has, on the whole, assumed a firmer 
tendency, yet ity of orders continues to be the general com- 
plaint. Still, some good orders have been placed in the plate and 
sheet trade. An order for forty-five locomotives for the Belgian 
State Railways is in course of arrangement. Cockerill has booked 
an order for a iderabl ber of railway wagons for South 
America. The raised prices of coke have been followed by an 
advance of 2°50f. on pig iron. 

Little, if any, change can be noticed in the Rhenish-Westphalian 
iron market this week. Buyers maintain their reserved position, 
and prices Te are in many cases below official notations, 
No improvement noun pee in the iron ore trade. In the 
Siegerland even limited production scarcely finds sale, and prices 
can but with difficulty be maintained. A lifeless tone charac- 
terises the pig iron trade. Insome —— cases a slightly animated 
i d was perceptible, but on the whole much is left to be 
desired. The production of all sorts of pig iron was, for August, 
115,200t., against 124,700 t. for the same month the year before, 
and 118,800 t. in July this year. At the same time stocks rose 
from 83,700 t. to 96,900 t. 

At a general meeting lately held by the United German Iron- 
founders, the state of things in their branch was declared, on the 
whole, to be satisfactory, there being no occasion whatever to go 
down from present prices. The improvement which appeared to 
be setting in respecting the finished iron branch makes very slow 
progress, Although there is rather more business coming for- 
ward, still it is of no Pg consequence. The orders booked will 
scarcely reach over the next weeks, and stocks are again slowly 
increasing. Inland and foreign demand for bars is } ee active, 
Hovps have remained unchanged, both as 8 price and 
demand. The same can be said with regard to ree and sheets, 
The employment of foundries and machine factories may be 
termed rather satisfactory, und comparatively less complaints are 
heard from that quarter. The condition of the wagon factories is 
less satisfactory than it has been of late, no fresh orders coming 
in, while those of older date will scarcely keep the works employed 
for the next weeks. At a late tendering for steel rails the lowest 
offer was M. 144 p.t., others ranging between M. 144°80 and 
M. 152-50 p.t. 

It is stated that the Prussian Government has placed with 
Solingen firms an order for 74,000 cavalry swords of the new 
pattern M./89, This is looked upon as very good news in those 
parts, as many a workshop, and consequently many a family, will 
profit thereby. 

A — sad misfcrtune is reported from the Saarbriicken district. 
An explosion took place in Maybach mine, by which twenty-four 
lives were destroyed. The cause has not been e explained as 
yet. Ventilation having remained undisturbed, the melancholy 
work of rescue could at once be proceeded with. 

One of the fatal results of the McKinley Bill has touched even 
so small an article as the mother-of-pearl button. Vienna 
exporters having, in co! uence of the tariff, discontinued their 
orders, most of the workshops had to be closed, and so, of the 
15,000 persons hitherto employed in this branch of industry, about 
10,000 are now without bread. 

The Antwerp diamond industry, which was only just recovering 
from serious difficulties, is now threatened by another blow. It is 
proposed to bring about a kind of convention between the Belgian 
diamond cutters and their Dutch colleagues, and to settle between 
them what pay is to be demanded from their ae Should 
this succeed, as it probably will, the employers will have to choose 
between giving up the trade altogether or else pay any price they 
eb me ool for in this case there could be no question of unskilled 
abour. 

Russian rs announce the trials made on their Black Sea 
steamers with South Russian coal to have not merely answered, 
but to have surpassed expectations. In consequence of this the 
Government is stated to have ordered in future to use Russian coal 
exclusively for marine purposes, and an agreement has been 
formed with the South Russia aS keep in store a certain 
quantity of coal at Kertch, Feodosia, Sebastopol, and Yalta. 




















LAUNCHES AND TRIAL TRIPS. 

Messrs. Hall, Russell, and Co., Aberdeen, launched on the 16th 
inst. a steel screw steamer of 2000 tons and 250-horse power, for 
John T. Rennie and Son, of London. 

Messrs. William Simons and Co, launched, on the 19th, from 
their works at Renfrew, the patent twin-screw hopper dredger 
Mermaid of 1000 tons hopper capacity, constructed to the order of 
the Aden Port Trust. e machinery has all been completed in 
the vessel previous to launching, and is of special design for the 
work required. Two sets of triple-expansion engines are provided 
of about 1200 indicated horse-power for driving the propellers and 
dredging machinery. The bucket ladder will dredge to a depth of 
35ft. under water level when the ladder is at an angle of 45deg. 
The builders’ patent raised bow and forecastle is provided for the 
additional strengthening of the vessel at bow, and also to enable 
the buckets to dredge in advance to cut the vessel’s own flotation, 
and work close to the foot of quay walls. The dredger has been 
built under the superintendence of Mr. W. R. Kinipple, M.I.C.E., 
Westminster, Mr. Robert Anderson being the resident inspector. 








“ Froatina DeatH Traps.”—The Lancet has sent a special 
reporter on board some ships to look into the conditions under 
which stokers work. The result is an article with the above head- 
ing descriptive of a state of things, which it can only be hoped is 
confined to few vessels. 

BIRKBECK LITERARY AND SCIBNTIFIC INSTITUTION, BREAM’S- 
BUILDINGS, CHANCERY-LANE. — The sixty-eighth session of this 
well-known Institution will open on Wednesday next. About 200 
classes meet weekly in commercial and technical subjects, mathe- 
matics, natural, applied, and mental science, languages, history, 
literature, art, music, law, &c. &c. Special classes are arranged 
for University, Civil Service, and other examinations, The classes 
are open to both sexes. During the past session the students 
have met with their usual great success at various competitions. On 
Wednesday evenings lectures will be delivered in the large theatre 
of the Institution. Amongst those who are already en may 
be mentioned Sir Robert S. Ball, Dr. Dallinger, Mr. Samuel 
Brandram, M. Max O’Rell, Mr. Clement Scott, Dr. Rentoul, M.P., 
Mr. Charles Dickens, Mr, J, T, Carrodus, Mr. Fred Villiers, and 
Mr. John Thomas 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Sept. 18th, 1890, 
ue extraordinary output of crude iron, un- 
lled in the history of the country, is all going 
rt heart! d millmen’s hands. There 
directly into foundry an L mi ‘ . 
is not over twenty days supply in the country. 
The question is sometimes as ed, What would 
the effect of a strike among miners or blast fur- 
nace workmen? No such possibility is enter- 
tained. The furnaces are unduly scattered. 
Sources of fuel supply are numerous. Labour, 
though not in excess, can be had, Production 
runs up and down the scale, according to market 
demands, An increase of 15,000 to 20,000 tons 
yer week within the next six months is a pro- 
ability, and that, too, without making stocks 
more than equal to a twenty days’ supply. 

The iron trade shows signs of greater activity. 
‘The summer has been an active one in all branches. 
Crude iron is selling at Ohio River points for 
14:50 dols. for Southern forge, and 15°50 dols. for 
No. 1 foundry. At this point No. 1 is 18 dols. 
for Northern and 17 dols. for Southern, The 
mills rolling bars, plates, shapes, and sheet iron 
have an abundance of work on hand, and prices 
are perceptibly firmer. Structural iron require- 
ments will probably rise to extraordinary pro- 
portions. Within the past year or two, on 
account of the rapid expansion of railway traffic, 
and the needs of expeditious methods of handling 
freight in cities, several schemes of elevated roads 
have been considered, and in several instances 
companies have been formed and capital raised to 
construct projected roads, The demand for 
general construction this year has been very 
heavy, and next year it will be still greater. 
Beams and channels are 3°10; tees, 270; and 
angles, 2°20. The plate mills are as much over- 
sold, The pipe iron makers have work in hand 
and in sight that will keep them busy, double 
turn, for the rest of the year. 

At Pittsburgh the greatest activity prevails. 
The development of natural gas has opened up 
many tempting opportunities for capital. A new 
line, thirty-five miles in length, has been pro- 
jected in the Pittsburgh field. Several mills have 
now their own independent lines. Much new 
and valuable territory is being opened up farther 
West, and companies have been formed this year 
to construct large lines next year, one or two of 
which will reach the Atlantic Coast. 

The bar mills are enjoying a season of excep- 
tional activity all over, and as a result a good 
deal of rolling mill machinery has been contracted 
for this summer—some to replace old machinery, 
and some to go into newly projected mills. 

The tariff question is virtually decided this 
week, and the ee of those who originally 
framed the McKin ey Bill have been executed. 
The next presidential campaign will be waged on 
that issue. The spread of new industries into 
sections heretofore almost exclusively devoted to 
agriculture has made Protection acceptable to 
tens of thousands of voters who heretofore have 
not been especially friendly to that doctrine. 
The Southern States have developed rapidly in 
wealth since so much manufacturing capital has 
gone there, and there is a strong feeling that 
those investments are safer under Protection than 
under a policy that would stimulate competition 
of foreign-made products, directly or indirectly, 
with theirs, 

The latest report, as yet unconfirmed as to its 
correctness, is, that certain railway companies 
have offered to place large orders for 56 Ib. to 
701b. rails in Pennsylvania mills at 29 dols. to 
29°50 dols. Outsiders claim to know that these 
figures will be accepted by rail makers within 
thirty days. Prices hate weakened within a few 
days; whether because of the prospective reduc- 
tion in duties no one knows. 

The Senate has sent the Tariff Bill to the 
House, and that body will probably dispose of it 
within two weeks. No date has been fixed as to 
when it shall go into effect. The democratic 
party will make the overturning of this tariff 
measure its campaign cry in 1892, and should 
short crops or a commercial failure come along in 
the meantime, the party would be greatly assisted 
in its effort. The goods now in U.S, Custom 
Houses, rushed in to evade the advance, amount 
in value to 18,000,000 dols. The time for the 
payment of these duties will be extended so as to 
avert any financial pressure. The extraordinary 
activity in all directions throughout the United 
States calls for more money than the existing 
system allows. The next great political issue 
will probably be the establishment of a banking 
system that will meet the demands of the hour 
and the new national conditions. The demand 
for American railway securities has been quite 
active for several weeks. Quite a number of new 
schemes are coming up. Railway building will 
be pushed more actively next year than this. 
Traffic is expanding, and only fourteen roads out 
of 150 roads have done less business than last year. 

The iron makers are making more iron than 
they ever did, and all of it under contracts in 
hand. Stocks are practically unknown, The 
pipe line layers have contracts under way for 
over one thousand miles. At Pittsburgh there is 
a good deal of uncertainty as to the future supply. 
The mills and furnaces there are turning out a 
greater quantity of iron and steel than was ever 
known, All the Wheeling mills and nail factories 
are busy. Throughout the smaller iron-making 
centres, such as Youngstown and Sharon, the 
mills are all crowded with work. At Chicago 
there is great activity in structural material and 
in material for farming requirements. At Chat- 
tanooga and Birmingham, the two chief southern 
pig iron centres, most furnaces have contracts 
extending two to four months. Several iron- 
making plants are pa aie in the State of 
Texas, The steel rail manufacturers have had a 
fair season so far. The copper mining companies 
in the Lake Superior region are increasing their 
output. The silver miners are, of course, pleased 
with what they have accomplished, and extensive 
mineral developments are contemplated for the 
coming year. 








THE last day for receipt of tenders in- 
vited by advertisement for the Central Electrical 
Station at Stockholm was the 15th inst., instead 
of the 12th October, as advertised by a mistake 
made in Stockholm. 





NEW COMPANIES. 
TuE following companies have just been regis- 
tered: 


Burys and Company, Limited. 


This company was registered on the 11th inst., 
with a capital of £89,660, in £10 shares, to acquire 
and take over the business of Burys and Co., 
Limited—incorporated in 1865—to carry on the 
business of steel converters, refiners, manufac- 
turers of locomotive engines, &c, The first sub- 
scribers are :— 

Shares. 
*Fred. Pee, St. James-street, Sheffield, land 
*We Armistead, Great Shelford, Cambridge. . 
pe ae ee ee eee 
T. Brown, 275, Glossop-road, Sheffield, steel 

ES RES El eee 
Geo. Hieatt, 50, Grove-terrace, Higher Broughton 
Jno. Hawley, Wharncliffe-villas, Wadsley, near 

eer re ee eee 
Jas. T. Miller, 11, Roslin-road, Sheftield, cashier. . 

There shall not be less than three nor more 
than five directors; the first are Adam Murray 
and the first three subscribers; qualification, 
£2000 in shares or stock; remuneration, £50 
€ annum each, with an additional £20 for each 

per cent, after 10 per cent. dividend, Regis- 
tered office, Regent Works, Sheffield. 


i 





Elmore’s French Patent Copper Depositing 
Company, Limited. 

This company was registered on the 10th inst., 
with a capital of £200,000, in £2 shares, to 
enter into and carry into effect an agreement 
made between Elmore’s Foreign and Colonial 
Patent Copper Depositing Company, Limited, of 
the first part; Woodhouse and Rawson United, 
Limited, of the second part; and the company, 
of the third part, to carry on, in France and else- 
where, the business of manufacturers of and 
dealers in copper and other metals, and all 
metallic alloys or compounds of the same, and all 
goods and articles made of —— or other metals 
and alloys; and to carry on the business of elec- 
tricians, electrical contractors, electrical mecha- 
nical engineers, and suppliers of electricity, and 
of manufacturers and dealers in all apparatus 
required for or capable of being used in connec- 
tion with the generation, distribution, supply, 
accumulation, and employment of electricity. 
The first subscribers are:— 


8) 
A. L. Broekman, 8, The Avenue, Brondesbury, 


cler an k nee. nee Ge. ee 160. me. 80 1 
T. E. Marsh, 42, Reighton-road, Clapton, elec- 

errr irre mee tee ee 1 
G. Neath, 88, Queen Victoria-street, engineer .. 1 
8. Rentell, 121, Vassall-road, Brixton, secretary 

SE ahs eu ein, Sa. 0 81 1/6). eek te 1 
J. Mumford, 50, Trinity-square, 8.E., accountant 1 
J. Moore, 46, Norroy-road, Putney, clerk a 1 
F. D. Summers, 81, Berwick-street, 8.W., private 


There are not to be less than three nor more 
than nine directors; the first to be appointed b 
the subscribers ; qualification, 200 shares or stoc 
of the nominal value of £500; remuneration— 
chairman, £400; vice-chairman, £300; other 
directors, £200 each, together with 24 per cent. 
upon the net profits made from manufacturing, 
and upon the revenue accruing from licensing or 
sub-licensing the company’s patents, and 1 per 
cent. upon the net profits made from sales of 
patents, licences, or businesses, such commission 
to be divisible as they may think fit. Registered 
by Wm. Brown, 18, St. Swithin’s-lane, secretary. 





Norman Patent Mills and Engineering Company, 
Lumited. 

This company was registered on the 16th inst., 
with a capital of £10,000, divided into 900 
ordinary and 100 founders’ or deferred shares of 
£10 each, to acquire certain inventions in the 
nature of a vertical grinding mill and a new 
stone-breaking machine, and patent rights and 
privileges secured to George Norman and Robert 
Arthur Norman, both of Sheffield, engineers. 
The subscribers are :— 


*T. W. Dodds, C.E., Sheffield .. .. 
H. Aizlewood, Rotherham, merchant ie és 
*W. Mottershead, Sheffield, merchant .. .. .. 
*G. Norman, Sheffield, engineer 6 ces 
W. T. Parkin, Sheffield, clerk .. .. 

T. E. Aizlewood, Rotherham, clerk.. .. 
*J. Bedford, Sheffield, metal merchant 


Shares. 


ft ta te fe fe te et 


The number of directors is to be five; the first 
are the subscribers denoted by an asterisk ; quali- 
fication, £200 in shares or stock. The company 
in general meeting will determine remuneration. 
Registered office, Don Works, Rawmarsh-road, 
Rotherham. 





Sovereign Chemical Works (Hamilton und Company), 

Limited, 

This company was registered on the 13th inst., 
with a capital of £10,000, in £1 shares, to carry 
on in the United Kingdom, the British Posses- 
sions, and in any foreign country wheresoever, 
the business of manufacturers, merchants, and 
traders in agricultural and chemical produce, and 
to carry into effect an agreement between Frank 
Willisford Grierson and Henry Chas. George 
Hollingshurst, 98, High-street, Wandsworth—the 
vendors—agricultural and chemical manufac- 
turers, of the one part, and the company of the 
other part. The first subscribers are :— 

Shares. 
F. W. Grierson, 98, High-street, Wandsworth .. 1 
H. C. G. Hollingshurst, 98, High-street, Wands- 

.,. AC RSS 2 St et rie a Se i 
R. J. Spetch, 24, Hern¢on-road, 8. W., secretary .. 1 
A. G. Brodie, 99, Grayshott-road, 8.W., cashier . . 1 
Wm. Wilson, 2, Strathmartine-terrace, Leyton- 

SD Sn nc ks, 02. whi) Ke dine 
W. R. Curtis, 22, Ebness-street, Wandsworth, 

8.W., shorthand writer .. .. .. .. .. os 
John A. Fraser, Richmond House, Caterham 

ND id ency cee ea on ple au oe 





—_— 


There are not to be less than three nor more 
than seven directors; the first shall be appointed 
by the subscribers; qualification, £200 in shares ; 
remuneration to be determined in general meet- 
ing. e purchase consideration for the business, 
&c., of the vendors is £5300, payable £3700 in 
fully-paid shares, and £1600 in £5 per cent. 
debentures or debenture stock. Solicitors, 
Messrs, H, Kimber and Co., 19, Lombard-street. 





THE PATENT JOURNAL. 
Condensed from “The Ilustrated Optcial Journal of 
‘a 8. 


Application for Letters Patent. 


*,* When patents have been “‘communicated” the 
nome ae eres the communicating party are 
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14,485, BookHoLpers for Pianorortes, A. Beaton, 
Brighton. 

14,486. Ionitinc the MatertiaL from Fas Lamps, F. 
W. Hart, London. 

14,487. Lastinc Macuines, 8. B. Ellithorp, London. 

14,488. Prorecror or SH1eLp for Bicycies, H. Robin- 
son, Coventry. 

14,489. Tires for Venicies, E. Dodd, A. J. Wheatley, 
and W. A. Miller, Birming! 

14,490. Tea and Corree Pors and Urns, J. C. Daniel, 


mdon. 

14,491, Apparatus for SuppLyina Air, E, Breadner, 
Manchester. 

14,492. Apparatus for DisrrisuTinc Manurgs, &c., J. 
McKidd, Glasgow. 

14,493. Too. Hoipers, T. Kenyon and J. Durant, 
Newcastle. 

14,494. Heatinc Pires, &c., H. Turner and W. and 
T. D. Bayliff, Liverpool. 

14,495. Borrom and Hoop for Mitk Cans, T. A. A. 
Amies, Ashbourne. 

14,496. Recerraces for HoLprnc Cicars, F. A. Walton, 
Birmingham. 

14,497. ELevator Gear, J. Pring, F. J. Heybyrne, and 
G. H. Llewellyn, Newport. 

14,498. Tor PLate, WHEEL, and Hopper ARRANGE- 
MENT, J. Pring, F. J. Heybyrne, and G. H. Llewellyn, 

rt. 


Newpo 

14,499. Distriputor, J. Pring, F. J. Heybyrne, and 
G. H. Llewellyn, Newport. 

14,500. Miners’ Sarery Lamp, C. H. Wolf, London. 

14,501. Niagut SiGNALLinc Lamp, W. K. Nash, London. 

14,502. PERMANENT Decorations, &c., W. E. Heath, 
London. 

X Propucinc Puiarin Setvepces, W. Dent, J. 
Pickles, R. Whitaker, and T. Scholfield, London. 

14,504. Venicies, T. 8. Magill, G Ww. 

14,505. Reroucnine Desks for Artists, G. W. Marx, 


mdon. 

14,506. Lever Fastenine, A. Breese and J. G. Rolla- 
son, London. 

14,507. Cuars Apsustments for VeE.ocipepes, J. 
and H. J. Brookes and A. Bills, Smethwick. 

14,508. ‘* FactLe”’ SELF-OPENING Can Tor, E. Redman, 
Leeds. 


14,509. LaBE.s, W. B. Pimblett, Manchester. 

14,510. Automatic Batt Vatves, W. M. Muirhead, 
Glasgow. 

14,511. Doiis’ Hanns, M. W. Alderson, London. 

14,512. GarBace Receiver, W. A. Byrom.—(H. Byrom, 
United States. 

14,513. Waite Leap, T. H. Cobley and W. Elmore, 


London. 
14,514. Box Hooks, Snecks, or Ciasps, D. Gillies, 

on. 
14,515. ADVERTISING STAND, A. Kelvie and W. I. Tyler, 


mdon. 
es. Exaisitineo Picturss or other Ossects, W. Paul, 
ndon. 
14,517. Ort Lamps, T. Reed, London. 
14,518. Passencer Carriaces, H. J. Allison.—(E. C. 
Sessions, United States.) 
14,519. Decoration of Cana, &c., D. Chapman, 
ndon. 
14,520. Apparatus for DisPLAyING ADVERTISEMENTS, 
. Thompson, London. 
14,521. Merers for Liquips, H. J. Haddan.—{T. Blein 
and B. Béraud, France. 
14,522. Corrins, L. O. Miiller and L. Stader, London. 
14,528. Craw Brackets for VeLocirepes, J. and H. 
Lucas, London. 
14,524. SPrRIT Cookine Apparatus, C. Huelser.—(E. 
Otto, Germany.) 
14,525. MANUFACTURE of FLoweERr Pots, F. H. Milling- 
ton, London. 
14,526. Heavy O1ts for ILLuminatine, J. R. Shearer, 


jon. 
14,527. Apparatus for Apprinc Numbers, H. H. 
Rumble, London. 
14,528. Fittina INTERNALLY StTopreReD Borrt.es, F. 
‘oster, London. 
14,529. Macninery for Fittrye Sypuon Bort.es, F. 
on. 
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14,530. PLoucn Suareg, W. R. Russell, W. Heithersay, 
and E. E. Harrold, London. 

14,531. Vatves for Recu.atine the Surrty of Fivurps, 
T. and A. E. Penn, London. 

14,582. SupporTiInG CarRRiaGE Winpow Sasaes, E. J. 
Hi mdon. 

14,533. Sewinc Macurnes, R. J. Crowley and D. 
Carlish, London. 

14,534. Batances, F. and C. Koch, London. 

14,535. OpTarntnc Fisrovs MareriaL from Ramiz, 
E. C. Marc, London. 

14,536. GLow Lamps, H. J. F. Voigt and J. Staudt, 

mdon. 

14,537. Lupricator, K. A. Jakobsan and T. Réstad, 
London. 

14,588. Skates, B. Hatschek, London. 

14,539. FLour Serarators, P. Sadravezt, London. 

14,540. Suprportine Devices, T. B. Sloper, London. 
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14,541. MuttiruspuLarR Arr CoLumN DovusBLE E.asTIc 
WHEEL Tire, E. llason, Coventry. 

14,542. PuHospHoric Acip, A. Boake, London. 

14,543. Furnaces, E. F. ndon. 

14,544. PurRiryinc BRINEs, H. J. Allison.—(M. M. 
Monsanto, United States.) 

14,545. Pianos, G. Steck, London. 

14,546. WHEELS for Venicues, J. B. Lott, G Ww. 

14,547. Morive-PoweR Enoines, &c., J. McK. Ross, 


ow. 
nee. APPARATUS for TELEGRAPHING, 8. L. Wiegand, 
ow. 


14,549. Gas Enaings, J. R. Mottingham, Kent. 
14,550. ADVERTISING on VEHICLEs, W. G. B. 
Bristol. 


’ 


14,551. PROTECTING VEHICLE WHEEL-BOXxEs, A. Harvie, 


righton. 

14,552. PLacine INDIA-RUBBER TiRES on WHEELS, 
J. Sinel, Jersey. 

14,553. TRaIn SiGNALLING Apparatus, R. 8. Hampson 
and R. Forster, Halifax. 

14,554. MaGnetic PenHoLper, M. Lowe, Wigan. 

. Tosacco Pirss, F. 8. Pett, Dover. 

. Maxine WEELS, &c., W. G. Tweedy, Plymouth. 

. Courtines for SHarts, F. Titterton, London. 

. Stream Trap, J. and W. Cormack, G@ Ww. 

. Drawine InstRUMENT, J. Kellett, Bradford. 

. CIGAR Prercer, 8S. H. Crocker, London. 


- IRonrne Macuines, T. Bradford, Machester. 


14,562. Wasuinc Macurnes, T. Bradford, Manchester. 
—_— Rupser Tires of Wueers, C. K. Welch, 
ndon. 


14,564. Tires for VeLocipepgs, F. Weck, Birmingham. 

— Deposition of ae, 8. 0. Cowper-Coles, 
mdon. 

14,566. Exastic Tires, G. Hookham, Birmingham. 

14,567. WraprerR for Ory Martrer, A. Billing and J. 

Parker, Birmingham. 

14,568. Apparatus for WasHinc and Dryine, M. 
jonarons, Glasgow. 

14,569. Fasrenine for Boots and Suogs, E. Alexander, 


ndee. 

14,570. PERAMBULATORS and SuLK1Es, W. H. Brassing- 
ton, Manchester. 

14,571. Lockinc CARVING-FoRK GuaRps, A. Copley, 
Sheffield. 

14,572. Exnaust Steam Recrtver, T. Foulds and W. 
Graeber, London, 





14,573. Viotin Piano, J. Mutch, London. 
14,574. Pocket Pencit-HoLpers, &c., A. 8. King, 


14,575. APPLIANCE for ATTACHING Currs, T. M. Plaford, 
London. 


Harvey, Great Grimsby. 
14,577. Lapies’ Hat Pins, L. Barnes and W. A 
Nichols, London. 
14,578. Fasteners for Boots, &c., W. P. Thompson.— 
(J. Heilmann, France.) 
14,579. Canisters, &c., E. E. Evison and P. J. Stutch- 
London, 


bury, 

14,580. Typz-wriTiInc Macuines, W. P. Thompson.— 
(The Remington Standard Type-writer Manufacturing 
Company, United States.) 

14,581. Fasrenine Lapies’ Harr, F. A. Merryweather, 
London. 

14,582. Type Surraces for LerrerRPREsS PRINTING, 
W. P. Thompson.{The National Typographic Com- 
pany, United States.) 

14,583. Crossines of Tramways, W. E. Kenway, Bir- 

mingham. 

14,584. Liresvoys and Bexts, C. Henderson, London. 

14,585. ComprneD Deck Seats and Boats, C. Hender- 
son, London. 

14,586. ParncuMent Paper, J. L. Geddes and J. W. 
Johnston, London. 

14,587. Makinc ArtiriciaL Manure, E. Pearman, 
Hemel Hem: 

14,588. SHeppinc Motions of Looms, J. Wilkinson and 
J. Shackleton, London. 

14,589. BARBED Wire Fencino, H. P. Trueman, Bir- 
ming! " 

14,590. InrLaTine Preumatic Tings, C. H. Errington, 
Birmingham. 


14,576. Sas anemm, A. 


rming 
14,591, MANUFACTURING CoaTeD Wik, F. Baker, Bir- 


mingham. 

14,592. Mait-carts and Bassinetres, F. Stevenson 
and J. T. Shaw, London. 

14,593. HorsesHoes, &c., J. Pickford and H. Siddall, 


mdon. 
14,594. Recorpinc Movement of Tipe-cavcgs, H. Law, 


on. 

14,595. Saavine Brusues, H. T. Plum, London. 

14 ro COMPENSATING PenpuLuM, C. E. Emery, 
mdon. 

14,597. Winpow Sasues, T. Carn, London. 

14,598. Heatinc GxErEenHousEs, &c., H. Attwell, 


London. 
14,599. Raisinc Lapigs’ Dress-skirts, F. 8. Mitchell, 
London. 


14,600. Scourine, &., Macuines, R. Watson, London. 

14,601. SuspenporyY Banpaces, &c., W. R. Lake.—(A. 
Dent, United States.) 

14,602. BLowine Soap Busses, R. 8. Thain, London. 

14,603. ELectric SIGNALLING Apparatus, W. R. Lake. 
—(The Hall Signal Company, United States.) 

14,604. Hzatinc Murais by Evectricity, M. W. 

Dewey, London. 

14,605. Lastinc Boots, F. Hughes.(G. W. Willey 
and P, A. Stone, United States.) 

“es F.LexisLe Hoiiow Tires, C. Inwood, Graves- 


en 

14,607. Nut-Locks for AxLes of CARRIAGE WHEELS, 
. Edwards.—(C. Ehlers, Holstein.) 

ne. Game of Tops and Borroms, C. Howe, Col- 
chester. 


14,609. ELECTRICALLY-PROPELLED VEHICLES, B. J. B. 
Mills.—(E. H. Johnson, United States.) 

14,610. Dovusie-cyLinpeR Stream Enorives, W. D. 
Hooker, London. 

14,611. Suirts, J. G. Dickson, London. 

14,612. Carpet Sweerers, J. ©. Fell—(J. W. and 
A. F. W. Roop, United States. 

14,613. ELecrric-motor Car, W. Robinson, London. 

14,614. ComBrnation Too., C. Lohmann.—(W. Kiihrt 
and Schilling, Germany.) 

14,615. Toz Protectors for Boots, &c., E. Bostock, 


mdon. 
14,616. Fincer Surexp, W. E. May and W. D. Baxter, 
London. 
14,617. Can JouRNAL-BoxEs, 8, Pitt.—(E. W. M. Hughes, 
United States.) 
— Cuarcinc Inctinep Gas Retorts, W. B. 


ndon, 
14,619. Pumpin, &c., Excrgs, J. N. Floyd, London. 
14,620. Dye Srurrs, J. Y. Joh +The Badisch 





Anilin and Soda Fabrik, Germany.) 

14,621. CoLrourtnc Matters, B. Willcox. —(Farben- 
fabriken vormals F. Bayer and Co., Germany.) 

14,622. ConvERTIBLE Winpow SasueEs, W. R. and C. J. 


mdon. 
14,623. FasTener for WAIST Betts, &c., A. Mills, 
London. 


14,624. MANUFACTURE of METALLIC ARTICLES by ELEc- 
TRotysis, A. 8. Elmore, London. 

14,625. Nrrratep Srarcu, W. Schiickher, London. 

14,626. Covermres for Garpen, &c., Seats, H. J. C. 
Somm: ndon. 

14,627. SHADOWLEss Arc Exectric Lamps, A. G. Mel- 

huish, London. 

14,628. Suprortinc EARTHENWARE while being Firep, 
J. Sherwin, London. 

14,629. Curtine, &c., the Brus of Hats, E. Morris, 
London. 

14,630. Linoteum, &c., T. Mitchell, London. 

—. Lamps for VeLocirepes, J. and H. Lucas and 


L , London. 

14,682. ALE and Breer Tonic, W. 8. Hicks and the Ale 
and Beef Company, London. 

14,633. CLips or ATTACHMENTS for SicNaL Faas, E. F. 
Inglefield, London. 

14,634. ELecrric Licut SicNauiine, E. F. Inglefield, 
London. 

14,635. ApverTisinG, A. 8. King, London. 

14,636. PHotrocraPrHic Cameras, W. R. Lake.—(M. A. 
Seed Dry Plate Company, United States.) 

14,637. CHANGE-GivING Apparatus, J. Drach London. 

14,638. Permutation Locks, J. J. Deal, London. 

14,639. Loaprne and Fire of Fire-arms, W. T. Unge, 
London. 

14,640. Dry ConcenTRaTION of OrEs, &c., C. 8. Bailey, 


mdon. 

14,641. Inpicatinc the ATTENDANCE of WORKPEOPLE, 
J. L. F. Pinto, London. 

14,642. DiscHarcine Orn upon Sea Waves, J. W. Blake 
London. 


17th September, 1890. 
14,643. Cormn-FREED AvTomatic Suppty MAcHINE, 
W. P.B ham, London. 
= Heap-rest for Barsers’ Cuatrs, J. Shackleton, 


ley. 

14,645. ae Pressure in Reservorrs of Com- 

PRESSED Gases, The Manchester Oxygen (Brin’s 

Patent) Company, Limited, and W. M. Jackso: 
Manchester. 

14,646. Manuracture of Tin, &c., Puates, C. A. 
Burghardt, Manchester. 

&c., for Boats, H. P. Hoghton, 

anchester. 


14,648. OBTAINING, &c., Natrurat Gas, J. Balbirnie, 
No ham. 
14,649. Optarninc, &c., Natura Gas, J. Balbirnie, 
No ham. 
14,650. Osrarnine, &c., NaturaL Gas, J. Balbirnie, 
Not ‘ham. 
14,651. Optarnine, &c., NatuRaL Gas, J. Balbirnie, 
Balbirnie, 


bg >) Pho emaiga &c., Naturat Gas, J. 

0 

14,653. New VesseExs for Bortinc METAL, J. Balbirnie 
Nottingham 


14,654. SicNaLLING upon Rartways, 8. Shaw and 
I . C. Atkins, Manchester. 

14,655. Suppiyine Gas, &c., J. Hawkyard and J. Brad- 
dock, Manch: 4 

14,656. FLuE CLeanine Scrapers for Cookinc RancEs, 
A. W. Mantle, London. A 

14,657. Guazine Winpows, &c., L. McQueen, Renfrew. 

14,658. STEEL, J. F. Hall, Sheffield. 

14,659. Lecarne Sprinos, J. Peace, Sheffield. 

~~ Strurrine-Boxes of Steam Encines, C. McLaren, 

ndon. 
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14,661, Watcu-stanps, H. Haes, London. 

14,682. Wat Brackxer for Hanorc-vp Brooms, J. 
Roberts, We el 

14, % INK Distrisutor, H. Dobbs and J. 8. Smith, 
Not 


14,664. COLLECTION Boxxs, W. Hallam, Manchester. 
14)665. CrrcutaR Kyrrrixc MACHINES, M. and T. M. 


en, 

14,666. Evecrric Sw rrcues, J. Charters, G 

14,667. Maxine of Lecornes, J. Gown, Gt. eet. 

14,668. CIGAR-HOLDERS, ith and W. Ainley, 
Sowerby 


14,669. Locks for Doors, &c., J. Wedderburn, London. 
14,670. Howpers, &c., for Tickers, B. C. Esmarch, 


14,671. DISINFECTING, &c., Sewer Gases, J. A. G. 
Ross, Newcastle-on-Tyne. 
14,672. wee Latus to Wixpow Buinps, J. C. Fergu- 


son, Carlisle. 
14, “ors. Pocus for Piston-rops, &c., A. R. T. Woods, 
Li 


14,674. TLES for Susans Liquips, A. A. Rich- 
mond, jun., G 

14,675. CLosixe Pae>anee of Lamps, &c., I. Webster, 
Leeds. 


14,676. Lypex for Gas Merers, &c., J. A. Macleod, 


Frre-escare, W. Wright and T. L. Coode, 
one 

14,678. Rummacine Sticks, R. E. Lane and W. H. 
Hiscock, jon. 

14,679. Eu BCTRICAL AvarM, W. Wilkinson and W. A. 
Sykes, Halifax. 

14,680. Consumption of Gas, J. Enright, London. 

14,681. Paorocraruine, T. A. Kennedy, Li i. 

14,682. Boat Cuocks, H. J. Simpson, Li 

14,683. Ratway Key and Strick, W. Buckley, Bir- 


14,684. Ser-opentne Can Tor, E. Redman, Leeds. 

14,685. Seatinc Wax BurRNER or Pire LIGHTER, M. H. 
Hawes, London. 

14,686. CaRBons for ELecrric Lamps, W. R. Lake.— 
(Lacombe and Co., France.) 

14,687. Car Courtine, J. P. Bayly.—{J. Shaaber, 
United States.) 

14,688. CanpLe AtracuMeEnt, J. P. Bayly.—(W. Ross, 
Canada. 

14,689. WricHtnc and Computine Scaes, J. P. Bayly. 
ae: Freeman, jun., United States.) 

14,690. Heatinc Water, J. P. Bayly.—(J. Brandt, 
United States.) 

14,691. Rau Jomts, J. P. Bayly.—(M. Niles, United 
States.) 

14,692. Ram Jomrts, J. P. Bayly.—(M. Niles, United 
States. 

14, owe Gatvanic Battery, J. P. Bayly.—{J. Siliceo, 

Wexico. 

14,694. Suarmc Hat Brms, J. P. Bayly.—{L. Hoyt, 
U nited States.) 

14,695. Basy Waker, J. P. Bayly.—({A. Carlaw, D. 
Carlow, R. A. Dickson, J. G. Fraser, and A. C. David- 
son, Canada.) 

14,696. TetecrapHic Retay, J. P. Bayly. —(J. M. 
Treber, United States.) 

14,697. Rermsive Greasy Supstances, J. B. Torres 
an nmjumea, London. 

14,698. ELECTRICAL —— R. E. B. Crompton 
and W. A. Chamen, Lon 

14,699. On CLors saan Presses, W. H. Townsend, 
London. 

14,700. Compass Carns, G. C. Lilley, London. 

l4 ao mgs Grip Picrure Suspenper, 8. H. Judge, 

ndon. 

14,702. Ventitators, J. G. W. Pope, London. 

14,703. Fire Escapes, A. Sier, on. 

14,704. Hotpers or Stanps for Wixe Guasses, J. M. 
Napier, London. 

eo EHICLE WHEE s, C. H. Guest and L. Barrow, 

14,706. CoxsTRucTING Raitway Trucks, W. Walker, 

omy on. 

. Gas Propucers, H. P. Holt, London. 


14,710. Exevators, 8. B 
London. 

14,711. Envevorgs, E. Ra: , London. 

14,712. VeLocirepes, R. Kolb, London. 

14,718. Spryxinc Tor, W. W. Horn orn. —(H. Yeager, 


ited States.) 

14,714. Pu.ieys, E. Goss, London. 

14,7 15. SELF-oILING Pouiey 8, E. Goss, London. 

14,716. Hanp-pDrivinc Mecnanism, G. T. Reed, 
London. 

14,717. Copy Houpgrs, J. T. Solomon, London. 

14,718. Fastenixes for Bouts, A. J. Boult.—(La Société 
Civile proprietaire du Systeme de Sarage par Boulon, 
sans fillets en ecrons, France. 

14,719. Wrirrxc CABINETS, F. Wich, London. 

14,720. Cuarcine and Drawiyc Gas Retorts, J. 
Ruscoe, Manchester. 

14,721. PERAMBULATORS and Carriacgs, T. B. Sloper, 


and H. Aylott, 


on. 

—, Manyvuracture of Buttons, A. Weintraud, 
mdon. 

14,723. WasHine Ores, &., W. Schroller.—(C. Lithrig, 

Germany.) 
18th September, 1890. 

14,724. Promo Sicnais for Raitways, G. H. Alderton, 

to: 


Brig! 
14,725. Automatic RecuLators for Repucinc VaLvEs, 
Bie and the Scotch and Irish Oxygen Company, 
14,726. Breaxrast Beverace, R. Miller, Oldham. 
14,727. A es of VeELociPepes, W. W. Woolidge, 


14,38, Ranwar Mik Cuurn Hanvxes, H. H. Vickers, 


14,729. a Cup, C. G. Roylance, London. 
a. ~~ ome Wire Carrier, &., A. W. Lay, 


mdon. 

14,731. CHarcinc Metat into Furnaces, J. Broome 
and B. Edwards, Stockton-on-Tees. 

14,732. Cur Sprine for the HaNpiEs of Crangs, J. 
Dickson, Sheffield. 

14,733. Fives and Rasps, J. and B. Overend, Shi; 

14,734. Apparatus for Licut:nc Cicars, J. D. Mi il, 

14,735. Fixinc Lats for Iron BepsteapDs, O. Gee, 
Wigan. 

14,736. ComE-anp-co Rarmway, M. W. Wolohan, 
Wavertree. 


14,737. FIRE Licuters, D. Rylands and D. Johnson, 


ley. 
14,738. Fire Barsand Furnace Gra’ D. J. Morgan. 
Barnsl 7 i 


ley. 

14,739. Apparatus for Dusinrectinc Cuosets, B. 
Haigh, London. 

14,740. GovERNING 
Stead, Manchester. 

14,741. Pistons, J. Cooper and T. Pattinson, Man- 
chester. 

14,742. Umprevias, R. Hill, G 

14,748. ~ieeaeaad for Siipinc iaeuee, &c., A. Paul, 


AcEyTs in Cor.iss Vatves, W. 


14,7: 44. a or Pocket Corkscrew, R. Culp, Man- 
chester. 

14,745. ComPposiTion -” Lawn Tennis Courts, &c., J. 
Cooke, Huddersfield. 

14,746. DIFFERENTIAL SELF-SUSTAINING LiFts, W. Trow, 


irmingham. 
14,747. Repuciyc Friction in Sar Propuision, R. 
— Liverpool. 
14,748. a AvLaRM Apparatus, P. Williams, 


14,749. ——_ Natts into Boots, E. C. and A. W. 
Midgley and W. Clark, London. 
— RECIPROCATING STEAM ENGINEs, W. Brindle, 
ve 


14,751. Fasteners for Cursoarp Doors, J. Wright, 
Manchester. 

14,752. Mats, Carpets, &., P. R. de Faucheux 
‘Humy, Liverpool. 





14,7538. Makinc Parer Boarps, &c., C. Weygang, 
London. 

14,754. Batt-Bearinc Castors for Furniture, J. 
Robertson, London. 

14,755. Propucinc Wires, Rops, &c., H. Edmunds, 
London. 

14,756. mae Jouts of Pires, T. and A. E. Penn, 

14,757. —_— Enoines and Pumps, J. R. Wood and 
&. Porteus, London. 

14,758. Prorecrine Foorsaciers’ Feet, R. A. H. Allen, 
London. 

14,759. Comprnepd Brace with Back Prorecror, E. 
Barnard, Bournemouth. 

14,760. 7 eae THERMOMETERS, G. A. Simmons, 


14,761. "Bizpereans and Martrresses, A. Ranwell, 


ors. A. Ford, 


lasgow. 
14,764. ees Coat, Mrverats, &c., N. 


14,762. , Propeviers, J. Lang, 
14, 768. Sasn Wrxvows, &c., ane Hird 
G 


MecW. 
14,765." Portantz Reapinc Desk, C. H. Hare, 
, Switzerland.) 


14,766. Wixpows, R Haddan.—(L. Vez, 
14,767. Bett, C. Buckwell, London 
— METALLIC ALLoys, F. W. and F. R. Martino, 


14,769. TREATING GRANULAR SusstTances, R. Hartmann, 
14,770. Secret Locks, J. Stevenson.—(R. P. de Senne- 


voy nce. 

14,771. Guass Tixgs, J. I. de Jongh, London. 

14,772. Kyorrinc Apparatus of HaRvesTinc Ma- 
— J. Hornsby, J. Innocent, and J. H. Smith, 


ion. 

14,773. Harvestinc Macuines, J. Hornsby and J. 
Innocent, London. 

14,774. CLeaninc Sacks, &c., from Dust, A. Glover, 


on. 
14,775. Pavinc Composttion, A. Glover, London. 
14,776. E.ecrro-peposition of Metas, C, T. J. Vautin, 
London. 
14,777. ApvertisinG, E. T. Lawrence, London. 
14,778. Time Tasie or Inpicator, G. de Picciotto, 


ion. 
14,779. Curr, &c., Supporters, R. B. Morison, London. 
14,780. MusicaL Bouquet, W. Albert, London. 

G. 


14,781. Soprum, G. M. Hardingham.—(M. A. 

Bi ki, Russia.) 

_—_ tore! ws Grain, B. = Thwaite and 
phincter G Armoured Hose Company, 

Limited, London. . 

14,783. DECORTICATING and CLEANING Gras, C, 

Franzel, London. 


19th September, 1890. 


14,784. HoLtow Trre, C. H. Errington, Coventry. 
14,785. Over-Epce Sewinc Macuines, D. R. Dawson, 


ion. 
14,786. SuHutriss, T. Aspinall, jun., Littleborough. 
— Gas or Vapour Enoines, H. Robinson, Man- 


14,788. Horsesuoes, &c., R. Heaton, Halifax 
14, —_ Srorrers for BEER BaRRELs, J. and I. Helli- 


Keighley 
14,790. p rsa al Swine Mirrors, &c., 8. Hill, Bir- 


14,791. Motion of Horses on RounpaBovuts, J. Brom- 
ley and T. Harrison, 

14,792. Anrmat Trap, R. 8. got een Glasgow. 

14,793. Butrer Pruxts, R. 8. Middlemass, Glasgow. 

14,794. Carvinc Forks, A. W. Brightmore, Liverpe Liverpool. 

14,795. Srartonc Tram-cars, & Sykes, Halifax. 

14,796. Evecrinc MEcHANISM eo SMALL-ARMS, w. 
Baker, Bi ham. 

14,797. Yarn Guipe TRavEeRSE Motions, J. Thorp and 
W. Allen, Manchester. 

14,798. Ferru_e for WaLkine Sticks, G. G. Lusher, 
Stroud. 

14,799. Suspenpers, J. H. Clibran and G. and W. C. 
Browning, Altrincham. 

14,300. ApsusTABLE Bearinos, J. P. Lea, Birmingham. 

14,801, VewriLaTons, J. A. Yeadon and J. 8. Brown, 


14,802. Cusnionep Cycie Hanpues, E. C. Plotnicki, 
North Shields. 

14,803. Rotter Burxp Firtines, W. Riddell, London. 

14,804. Memoria, Monuments, &c., F. O. del Pozo, 

on. 

14,805. Fastener for Boot Laces, L. T. Darnault, 

14,806. Presto System of Printino, J. D. Delille, 
B 

14,807. Supptyinc Evecrriciry in Mepicat Cases, 
J. Gnezda, London. 

— CanpDLesticxs and Houpers, A. E. J. Ball, 

—— Brusnine Feit Hats, J. and O. Oldham, 


14,810. Kxrrrep GarMEnts, 8. em London. 
14,811. cree, Carps, W. and Malli 


14,846. Propucinc Mrnerat Woon, W. H. Kennedy, 
Pittsburg, U. 
20th September, 1890, 

14,847. A Prece of Scoot Furniture, J. Newton, 


14,848. ELecTRIC Puss or Press, F. Smallwood, Bir- 


m 

14,849. AvToMATIC- OPENING Cabinets, W. Edwards 
and W. Hi bbert, Birming’ 

4 Breese HINceEs, W. Edwards and W. Hibbert, 
jirming 

14,851. Caasbane, J. Liddle, a 5 

14, 852. PortaBLe Hat-Hooks, P. J. Feeny, Liverpool. 

14,858. Current Reocutatror for VenTitation, A. 
Pomfret, Keighley. 

14,854. Disuine the Metauuiic Backs of Burtons, H. 
Zindorf, Manchester. 

14,855. Foop Borer and DRainer Combinen, F. C. 
Holm olmes, Stafford. 

14,856, CarriacE Brake, W. H. James, London. 

14, 857. Warminc Conservatorizs, &c., D. H. Saul, 


ytonstone. 
14,858. Deroporisinc, &c., Supstances, R. Leigh, 
n. 
14,859. Permanent Way of Rattways, B. Rathbone, 
Widnes. 
14,860. Suirs' Sreerinc Gear, R. Roger, Stockton-on- 
14,861. Manuracture of “ Puntys,” J. H. Burman, 
5s. 
14,862. STRENGTHENING Rips of UmBreExxas, J. Cross, 
ester. 
14,863. AntTi-NIcoTINE Topacco Pipe, J. Bullen, Man- 
chester. . 
14,864. Gas Giory-HoLes, J. S. Williams and J. North- 
wood, Staffordshire. 


14,865. Suprtyina Water, &c., W. Dunn and T. W. 
Bennett, Longport. 








the tire, which will preferably be of ht] 
width than the rim, over upon and into the free = 





the rim, to bring the edges of the tire flush with the 
sides of said m, and forming flanges to prevent 
displacement, substantially as described. 


429,388. Mersop or Divipinc Rops or Mera. axp 
AT THE SAME TIME POINTING AND THEADING THE 
ApbJacENT Enps THEREOF, C. D. Rogers, Prov idence, 
R.1.—Filed March 81st, 1888. 

Claim.—The improvement, substantially as herein. 
before described, in the manufacture of screws or 
bolts, consisting, ‘first, in suitably preparing the rod of 





[e 





“ee Construction of Swirts, G. R den and 
J. Hey, Keighley. 
14,867. PorTABLE COLLAPSIBLE Bepstxav, O. Berg, 


London. 

14,868. Tires for Wuerts of Bicycies, &c., 8. M. 
Yeates, Dublin. 

14,869. Inpicator Fastenincs for Private APaRt- 
MENTS, J. Kaye, Bradford. 

14,870. Wueets for Cycues, &c., J. R. Trigwell, 
London 


14,871. PNEUMATIC Harness, J. T. Drees Dublin. 
14,872. CaLenpars for Pennoipers, &c., ‘IT. Downie, 


Glasgow. 
14, = Srorace of Om Gas, E. Sparshott and the 
tlas Engine Company t. 
“8 874. a KeEepino of ‘Lucirer Matcues, 8. John- 
son, 
4, 873. Pinaino and Syrupixe 
BEvERAGES, A. Hanesworth, London. 
14, = Barsep WIRE FENCING, H. P. Trueman, Bir- 
ham. 


ArtiriciaL, &c., 


14, S77. Sypuon Cisterns for WaTer-cLosets, L. A. and 
8. Swale, London. 

eo Apparatus for Boitinc Mussecs, T. Watson, 

14,879. _— Saretry Lamr, L. N. Williams, 
Bristol. 

14,880. Brake and Bopy -sHirtine 

Nelson, London. 

14, 881. GuetrocycLe or Hanp-Lever Tricycie, H. 
Watson, Peterborough. 

14,882. DEVELOPING PHOTOGRAPHIC Puiates, W. H. 


APPARATUS, J. 


vans, London. 
14, = 83. RalLway Jort Cuairs, C. Smith.—(7. Sayers, 


1884  - Cases for Ecos, F. H. Freeth and 8S 
- Pocock, London. 
Pr 885. MovLps for Castine, J. A. MacLellan and 8. 


‘Alley, Glasgow. 
14,886. EXTRACTOR Mecuanism for SMALL-ARMS, J. 
, London. 
14,887. "Rotter Burp Furniture, A. H. Adcock and 
ma J. Allart, Birmingham. 
14, " om amamaa Sacr from Victvats, G. F. Meyer, 
mn 
> SieNaLLinc at Sea on Lanp, W. B. Chalmers, 


14,890. a of ViTtaTep Arr from Patients in 
Hospirats, &c., 5. Barwise, 
VeLocirepE, &c., w. 
London. 


14,891. 

14,892. Music Sroois, H. J. Fletcher, London. 

14,893. AppLyinc Fuet Heat to Wasuino Macuines, 

8 » Manch: 7 
14,894. Removat of Fire Damp, &c., from Munes, A 
e, London. 

mee Brakes for Tram Live Veuicwes, G. F. Milnes, 
ve 

14,896. 


Wueets, Synnock, 


vPe-writers, A. J. Boult.—(C. Spiro, United 


tates. 
14,897. Dyerc, &c., Cops of Yarx, W. P. Th 














metal, next rolling a plain V-shaped partys ral groove 
= depression into the rod's surface, thereby clongating 

the rod toward both ends and nearly severing it; 
and finally, simultaneously rolling a screw thread on 
the two adjacent sides of the said V-shaped groove and 
severing th 


429,431. ssa ator, J. M. Evana, Spring Volley, 
N.Y.—Filed November Ind, 1889. 

Claim.—(1) In combination, in a lubricator, con- 
densing means, an oil chamber, a second oil chamber, 
and valve mechanism for controlling communication 
between the condenser and the oil chambers and 
between said chambers and the steam pipe, substan- 
tially as described. (2) In combination, in a lubri- 
cator, condensing means, an oil chamber, a second vil 
chamber, both of said chambers being removable, and 


429,431] 





valve mechanism operating between the condenser 
and said chambers, whereby communication between 





PF. Kornfeld, Austria.) 7 
14,898. Drawixne Wire, J. Boult.—{J. M. Buisson, 


France.) 
14,899. QUICK FIRING Guns, F. E. D. Acland and C. 





14,812. a or Rims of Ve.ocrrepes, J. 8. Lenton, 
mi 

14,813. a pom Kwitrinc Macuiyes, J. C. Smith, 

14,814. Boar Cuocks, W. P. Thompson.—(Rennie and 

Brewer Liverpool. 

14, _ Domestic Firep.aces, &c., W. A. Smith, Man- 
ester. 

14,816. Starr System of Workixc Sivcite Lives of 
inway, C. W. Kinder, 

— Disrripution of Execrrica. Enercy, R. 


14,818. Domestic Grates, T. Fraser, Aberdeen. 


14,819. ELECTRO-MAGNETIC ene a E. de Pass.— 
(C. B. Guerre and G. H. mri Tat ag | 

14,820. ConseRvine MrveraL Wari . de Pass.— 
(F. Parmentier, France.) 

14,821. Cups for SUSPENDING Warcues, J. Tough, 
London. 

14,822. VenTiLators, J. E. London 


14,823. Penrome Lantern, C. ite, London. 
14,824. Spreapine Rouiiep Tza Lear, 8. C. Davidson, 


2 Imitatinc Ancient Documents, J. Rangette, 


14,826. Stor Vatve, L. Bion, London. 
14,827. Pa Packixe for Sturrmc Boxzs, &c., H. Field, 


14,828. Ravevenns Particies of Gop, E. A. 
4; — , Cowper, 


14,829. BLeacuinc Grounp Cork, F. Walton, London. 
14,830. AccommopaTinc ELectric WiREs in BuiLpincs, 


ion. 
14, 831. Baxinc Brean, &c., W. T. Sugg, London. 
14,832. Treatment of H HypRo-cARBONS, J. H. W. 
Stringfellow, London. 
14,233. Sears and Scissors, H. Dale, London. 
14,834. Buckie, H. Dale, London. 
14,885. Buckie, H. Dale, London. 
14,836. Propuctnc SuipHo-acip, J. Y. Johnson.— 
(Badische Anilin and Soda Fabrik, Germany.) 
14,887. Coatinc MeTrats with Merats, C. E. Bernard, 


14,838. yr &c., for MuttirvsvLaR Borers, G. E. 
on. 
14,839. Wsemwe, &c., Frprovs MaTeriays, O. Hoff- 
mann, London. 
14,840. Sream Bor.inc and Cooxrxc Apparatus, H. A. 
Snow, London. 
14,841. Sream Eworve Vatve Grar, H. Dansey, 
London. 
14,842. OnNamENTATION of Picture Frames, &c., H. 
Neumann, 
14,843. ELev ators, J. Stevenson, London. 
14, $44. Spr oa ConneEcTOR, 3. Appleton and E. L. 
On. 


Joseph, 
“. Muttipte Expansive Steam Encines, E. C. 
Urry and G. A. Farini, London. 





—. Gas Eoin, "E. F. D. Deboutteville and P. C. 
ndon. 
14,901. Maxime Nets from Twivye, C. L. L. Bindrich, 


London. 


14,902. Supstirvte for Decorative Tives, C. Huelser, 
London 


14,903. Emprompertnc Macuines, P. H. and J. C. 
Dietrich, London. 

14,904. Extractinc GoLD from Muverats, O. Imray. 
—(B. du B. Lukia, Mexico.) 

—. CeLiar Fars, A. Pye-Smith and W. Sinclair, 


on. 

14,906. Purirication of Coat Gas, &c., C. W. Jones, 
London. 

14,907. — Tastes for Luncheon Baskets, G. 


— 4 Anntat. Navication 
‘oboso, 


14,909. — Tones, F. A. Ellis and A. J. Dadson, 


London 
14,910. Fixinc Carpet to Srairs, W. and E. J. Pilking- 
ton, jon. 
14,911. TopocrapHicaL APPaARaTus, P. G. Perera, 
ndon. 


Apparatus, C. Sanchez- 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


498,008. Exectric Locomotive, E. Dummer, Newton, 
—Filed February 17th, 1887. 

Claim The combination, with a vehicle, of an 

electric motor of which the field- “magnet is fixed to 

the driving wheel or wheels, the armature is con- 








nected with to react on the frame or body of the 
vehicle, and the coils of the field have a constant con- 
nection with the electric circuit, substantially as set 
forth. 


408,281. Mernop or Securinc Tires To THE Rims 
Wueeis, D. M. and T. H. Parry, Indianapolis, 
tnd. —Filed August 8th, 1889. 

Claim.—That improvement in the art or method of 
securing metal tires to wooden rims of wheels which 
consists, first, in shrinking oe ee eee 

wooden rim, ‘and subsequently pressing the edges of 


—-% d and one ban ge val can be cut off to 

tially 
as oy oma we (3) In combination, in | jubricator, con- 
densing means, a valve casing and valve, an oil 
chamber, and a removable conduit nab within the 
same, having a spring at its lower en bearing upon 
the interior of the , lly as described. 
(4) In bination, the cond , the valve casing 
and valve, an oil chamber, and a conduit pipe held 
loosely within the same and having a bearing against 
the inner wall, substantially as described. 


429,583. Execrrica, Converter, G. Pfannkuche, 
Cleveland, Ohio.—Filed September 28th, 1889 
Claim.—(1) In a converter, the combination, with an 
annular core, of primary and secondary coils wound 
transversely around the core, and corner pads inser 
thereby forming od etree - = —_ core, 
orm: ng ven spaces between the core 
and Saloon between the coils, substantially as set 
forth. (@) ia a converter, the combination, with a 
core, of distance pieces inserted between the super- 
hea layers or sections of the core, forming interven- 
ventilating spaces, and rods or spokes for securing 














[929,583] 





po ends of the distance pieces st displacement, 
bstantially as set f (8) a converter, = 
combination, with a reel provided ed with detachable 
a oe pieces, of an iron core wound upon said dis- 
pieces, and subdivided into pe ame sections 


To far Sey oy es 
as se’ a a conv' r ie "co 
tion, with a of i ’4 sheet metal 





lates, of corner pads on the corners of the core, and @ 
secon, wound upon the corner pads, substan- 
stantially as set fava (5) In a converter, the com- 
a with a ed with ventilating spaces 
meeely through it, of a seconda - 

sncirdiing the core, and insulating corner pads 
forming ventilating between the core end 





secondary coil, cabelealidity 90 set forth. 

















Oct. 3, 1890. 


THE ENGINEER. 


265 








a 


HE RELATIVE ADVANTAGES OF CANALS 

AND RAILWAYS FOR THE PURPOSES OF 

TRANSPORT. 
Tue mutual relation of canals and railways in the carry- 
ing trade of this country hardly received that share of 
attention at the International Congress on Navigation at 
Manchester which it deserved. It was touched upon by 
the president in his speech when he expressed the opinion 
that if the railway companies worked the canals under 
their control more effectively, and encouraged traflic 
instead of driving it away, it would tend to increase the 
trade of the railways themselves; and that there was 
much that inland navigation could do in supplementing 
the work of the railways. Mr. Jeanes also contributed a 
yaper on “ The Mutual Influence of Railways and Canals,” 
but little discussion followed; and the case of the rail- 
ways was not put before the Congress. 

The position which the _ advocates of transport by 
water claim to have established is:—(1) That there is 
yoom for both canals and railways between large centres of 

roduce or manufacture and the sea-ports of this country. 

(2) That the cost both of construction and of maintenance 
of canals being less than that of railways, there is a 
certain class of traffic which can be transported on them 
at less cost. (3) That where canals and railways run 
side by side, a healthy competition is maintained to the 
advantage of the trader, and without detriment to the 
railway, the more economic transport by canal so 
increasing the output and trade of the district as to more 
than compensate the railway for any loss of the heavy 
traflic by the addition of extra passengers and goods. (4) 
That canals in the hands of independent proprietors are 
managed more advantageously to the trader, and with 
better returns on the outlay, than those under the control 
of the railway companies. (5) That these statements 
are proved by the results obtained from some of the 
principal independent canals of this country, which, while 
acting in competition with railways, convey a large 
proportion of the traffic of the district at rates advan- 
tageous to the trader, and sufficiently remunerative to 
yield a fair return to the proprietors. 

“ A considerable amount of blame has been bestowed on 
the railway companies for “ starving the canals ” in their 
hands by withholding facilities for developing traffic and 
being the means of preventing any efficient system of 
through traffic and amalgamation. With the exception 
of some evidence given before the Committee on Canals 
by Sir Jas. Allport, which, however, bore only on one 
particular trade and locality, and his own expression of 
opinion, no figures have been put forward to challenge the 
statistics given showing the advantages of water tran- 
sport over that of railways. It is a matter of regret that 
no representative of the railway interest has thought 
it worth while to come forward to challenge the 
figures given by Mr. Conder and others, or to give 
information which would justify the managers in the 
course which has been generally pursued with regard to 
canals. It is true that Mr. Findlay, in his book on the 
“Working and Management of Railways,” controverts the 
statement that has repeatedly been made, that the carriage 
of minerals and heavy goods is the least paying portion 
of the traffic carried on a railway, and is really moved at 
a disadvantage. He shows that on the London and 
North-Western Railway passengers yield a net profit of 
about 46 per cent. and goods and merchandise nearl 
48 per cent., of which over 77 per cent. is for ak 
coke, and low-priced mineral traflic ; but even he admits 
that this is obliged to be carried at a much lower 
rate than the more valuable description of merchandise, 
but that it requires much less accommodation. He is 
of opinion, taking all things into consideration, that one 
class of traffic pays as well as another. The managers of 
our large railways are able, shrewd business men, ready to 
take every opportunity of developing the property under 
their charge. They must have good reasons for the 
course they have pursued, or it would seem as if the 
matter has not been sufficiently brought to their attention. 

Before the advent of railways the main transport trade 
of the country passed along the canals. To obtain this 
traffic for the new system and stop competition, the rail- 
way companies, in many cases, bought up the canals 
with which they came in competition, and so about one- 
third of the inland navigation is now under the control of 
railway companies. Transport by railway was found to 
be more expeditious, effective, and reliable than by canals 
conducted on the old system. The trade of the country 
became so prosperous that manufacturers did not grad 
the higher rates for the advantage of quicker dispatch, 
collection and delivery of their goods, and through rates. 
A change has, however, now occurred. England has lost 
the start which she obtained over her rivals in trade in 
other parts of the world; competition has become very 
severe, and means are sought in all directions to reduce 
cost of production. In minerals and heavy goods trans- 
port forms a very large proportion of the cost at which 
they are supplied, and the fact has forced itself to the 
front that an error was committed in the neglect of water 
as an economical means of transport; and it is now 
generally acknowledged that, if the canals had been 
adapted to modern systems of traffic, they would have 
been of great service to the trade of the country. Mean- 
while, railways have obtained a firm grip of the carrying 
trade, and before any general improvement in inland navi- 
gation takes place and a portion of the traffic be wrested 
from them, it must be clearly shown to the trader that 
water iin y can, for certain purposes, be made equally 
effective and more economical ; and to the capitalist that 
there are reasonable grounds for justifying the cost of 
adapting these water ways to modern requirements. 

The main advantage claimed for water carriage over that 
by railway is that, while equally efficient for some classes 
of traflic, it is more economical. This is based partly on the 
fact that the cost of construction of canals, even after 
allowing for the cost of improvements to bring them u 
to date, is less than that of railways. Mr. Conder, in his 
evidence before the Select Committee of 1883, gave the 





average cost per mile of the canals in England and Walesas 
£3350 per mile, but from the statistics given in the Blue 
Book recently published, it appears that the capital raised 
and expended on 2608 miles of independent canals in Eng- 
land after deducting the amount raised for the Manchester 
Ship Canal works, is £18,289,171, equal to £9031 per mile. 
Taking the thirteen principal independent canals, having 
a length of 836 miles, the amount raised and expended is 
£18,876,767, or about £16,254 per mile. This, however, 
includes the cost of steam tugs and boats in those canals 
on which the owners act as carriers. A few of these 
canals have had their locks enlarged to a sufficient size. 
On the remainder the size may be taken as accommoda- 
ting boats 74ft. in length by 12ft. in width, and having a 
draught of 4}ft., carrying about 60 tons. To render these 
canals thoroughly efficient, and in condition to take 
through traffic from the improved canals, the locks will 
want enlarging, so as to accommodate boats of much 
larger capacity. The cost of this has been variously esti- 
mated at from £6000 to £12,000 per mile, Taking a 
mean between these, the capital cost of the improved 
canals would be £25,000, as against £50,000, the 
average capital outlay on railways in England. The 
profits for a given return on the capital invested require 
therefore to be for a canal only half the amount of those 
forarailway. Again the cost of maintenance is less. The 
wear and tear and traction on water is less than on 
the rigid lines of a railway. The proportion of coals used 
to tons hauled is considerably less, and the coal can, as a 
rule, be obtained at a less rate. To set against the heavy 
cost of maintaining and from time to time renewing the 
permanent way of a railway, there is only the compara- 
tively small cost of repairs to the canal banks, locks, and 
other works of a simple character. The elaborate system 
of block signalling is entirely dispensed with. After a 
normal amount of traffic has been obtained on a railway, 
the cost of working expenses bears a nearly fixed propor- 
tion to the amount earned. On a canal, as a greater part 
of the income is derived from tolls paid by persons using 
their own barges, increase of trafficis almost entirely gain. 
Canals can stand a much larger density of traffic than 
railways, which have to subordinate their goods to their 
passengers, and can only run trains at certain fixed 
intervals. Ona canal each trader can dispatch his own 
vessels at any time that suits his business without 
reference to the other traffic; whereas on a railway, even 
where traders use their own trucks, these can only be 
dispatched in regular trains at fixed times. The esta- 
blishment of manufactures along the banks of a canal, 
where land is cheap, with wharves where the barges can 
load and unload, is an advantage much more capable of 
development than the sidings of a railway, which, for 
safety in working the traffic, must be situated near a 
station. 

Economic transportation requires that the matter 
transported shall be moved in large masses, and with as 
little labour as possible. An average load for a mineral 
train on an English line may be taken at about 300 to 
350 tons, and requires three men to work it. The coal 
trains on the Aire and Calder Canal run from about 750 
to 1000 tons, drawn by one tug, and requiring only the 
same number of men, their wages being based on a lower 
rate. The traffic conveyed on the 2608 miles of inde- 
pendent canals for the year 1888 averaged 13,181 tons per 
mile, as against 14,000 tons on the railways. Taking the 
thirteen principal canals, the traffic averaged over 26,000 
tons per mile, the Weaver carrying 74,906 tons per mile, 
the Birmingham Canal 48,509, the Bridgwater 33,553, 
and the Aire and Calder 23,770 tons per mile. These 
quantities could be doubled or trebled without any 
material increase of expense. The average traflic on 
nine of the principal canals of France amounts to 
182,000 tons per mile. 

The time occupied in transit and regularity in deli- 
very are claimed as advantages largely in favour 
of railways. When this matter comes to be investi- 
gated it will be found that on a properly organised 
system of water carriage, such as exists on the improved 
canals, the delivery is as regular, and for all practical 
purposes as expeditious, by water as by railway. The 
average rate of speed for goods trains is fifteen miles an 
hour, and of vessels moved by steam-power on canals 
four miles an hour. As mineral traffic in both cases 
is generally carried at night, when the distance is not 
great, there is ample time on the canals from the time of 
leaving off work at the wharf at night to commencing 
again in the morning for the bargés to be transported 
from the place of loading to that of delivery. Thus 
minerals or goods loaded into barges at Leeds or 
Wakefield, or any part of this system, in the afternoon, 
are delivered at either Goole or Hull alongside of the 
vessels in time for the unloading to commence first thing 
next morning. Goods dispatched from Liverpool by 
water to Manchester are delivered by the Bridgwater 
Canal within the same time and as punctually as by any 
of the railways. With many minerals, and similar heavy 
goods, such as pit props, timber, salt, iron ore, or road 
material, the matter of time is not of vital consequence, 
provided the time of delivery can be relied on. 

The question thus presents itself—if heavy goods can 
be thus conveyed at less cost and as efficiently by water 
as by railway, why has not this been discovered sooner ? 
and why have not the owners of the independent naviga- 
tions improved their waterways and the dividends of the 
a, gene ? And why have not the railway companies 
made more use of the waterways in their possession, 
and so saved the duplication of lines, and economised 
their working expenses by transferring the carriage 
of the heavy goods to the canals? The answer 
is that the great obstacle to the development of canal 
traffic is the want of uniformity and of through rates. 
With certain exceptions, the existing canals are only 
links in a system, the improvement of any one of which 
without the remainder would be comparatively useless. 
No system of through rates now exists. While some of 
the links are in the hands of the railways and others 
belong to independent proprietors, it is obvious that no 





system of amalgamation can be carried out, and no 
inducement offered to a railway company to transfer 
traffic from the railway to the canal, to be partly taken 
over an adverse system from which it will gain neither 
profit nor advantage. If all the canals were in the hands 
of the railway companies, it might then be possible for 
the companies to work them to their own advantage ; or 
if they were all made independent of the railways it 
would be practicable to carry out amalgamation; or to 
make adjoining links uniform to one system, with through 
rates. The trader would, by the latter course, gain by 
the competition set up between the two systems, with- 
out ultimate loss to the railway companies. 

The railway companies became possessors of the canals 
with the view of buying off competition ; and the charge 
that during the time they have been in their hands they 
have not been worked to the advantage of the trader— 
and, in fact, have been “ starved ”’—is borne out by facts. 
To take the amount of traffic carried as a test, the 
average number of tons carried per mile in 1888 on the 
2608 miles of independent canals in England was 13,181; 
while on the 1024 miles of canals belonging to railway 
companies it was less than half, or 6454 per mile. The 
net profit earned per mile on the former was £285 per 
mile, while on the latter it was about one-third of this, or 
£99 per mile. The working expenses of the independent 
canals were in the proportion of 59°82 per cent. of the 
receipts, and on the railway canals 76°76 per cent. On 
the independent canals steam is used, more or less, on 
twenty-two canals out of sixty-four; on the railway 
canals steam is used on only four canals of the thirty in 
the possession of the companies. 

Testing this in another way, by taking the case of two 
canals working under almost similar conditions in adjoin- 
ing districts in Yorkshire: the Aire and Calder, connecting 
Leeds and Wakefield with the tidal navigation of the Ouse 
and Humber at Goole, and the South Yorkshire connect- 
ing Sheffield and Rotherham with the Trent and Humber 
at Keadby—the former independent, the latter in the 
hands of the Manchester, Sheffield, and Lincolnshire 
Railway Company. Both these canals, although in 
connection with other systems, may be taken as complete 
in themselves. The railway company have the whole 
system between Sheffield and Keadby in their own hands. 
The Aire and Calder system is ninety-three miles in 
length, the Sheffield fifty-nine and a-half miles. The 
distance from Sheffield to Keadby is forty-one miles, and 
to Hull sixty-seven miles; from Leeds to Goole is thirty- 
six miles, and to Hull sixty.. The population of the 
towns served is practically the same, about 340,000; both 
pass through the rich coalfields of Yorkshire; the 
Sheffield Canal having twenty-five collieries within 
a quarter of a mile of its waterway, and the Aire 
and Calder thirteen collieries. The Sheffield Canal 
has every advantage in the way of the heavy 
trades, such as ironworks, glass works, and lime kilns, 
great numbers of which are situated on the banks of the 
canal, requiring the removal of great quantities of iron 
ore, coal, coke, sand, stone, and other goods especially 
adapted for carrying by water. The Aire and Calder 
proprietors have enlarged the locks, established steam 
haulage, and an efficient system of transporting coal and 
discharging it into ships. At Leeds it has ample ware- 
house accommodation, dock room, and appliances for 
loading and discharging the barges, The journey from 
Leeds to Goole is accomplished in about eight hours, 
and to Hull in thirteen. The delivery is certain, regular, 
and reliable. As compared with this, the Manchester, 
Sheffield, and Lincolnshire Railway Company have 
barely maintained the Sheffield Canal in the same condi- 
tion in which it was handed over to them, and have not 
done anything to improve it, or to meet the modern 
requirements of traffic. Railway bridges have been 
allowed to cross the waterway at so low a level as to 
impede the traffic; in order to facilitate the construction 
of new lines the canal has in places been diverted to a 
more inconvenient position; mud has been allowed to 
accumulate in the channel to such an extent as to 
prevent the barges passing along when fully laden; and 
nothing has been done in the way of enlarging its 
locks, removing shoals, cutting off bends or other- 
wise improving the canal. At Keadby the accom- 
modation is so imperfect that the boats can only get 
through when the tide is up, and the locks are so small 
that they are unable frequently to pass all the boats 
waiting to go through. At Sheffield the basin is too 
small to hold the boats, and the warehouse accommoda- 
tion and appliances are very limited. All traffic is 
stopped at dark, and the attendance at the locks and 
swingbridges was described by one witness as consisting 
‘for the chief part of women, children, and cripples.” 
Steam haulage is not allowed, and no regular system of 
carriage has been organised. The time occupied in the 
journey from Sheffield to Hull is an unknown quantity, 
generally taking three days, and sometimes extending to 
three weeks. A barge-owner is satisfied if his barge 
makes twelve voyages in a year. Regarding the character 
of the district, the traffic on the Sheffield should be much 
heavier than that on the Aire and Calder. Yet it is less 
than half; the former amounting to 927,254 tons a year, 
or 15,585 tons per mile if spread over the whole system; 
and the latter, 2,210,692 tons, or 23,770 tons per mile. 
The income of the Sheffield amounts to £54,037, or 
£908 per mile, against £248,319, or £2670 per mile, on the 
Aire and Calder. The capital expended in the one case 
is £1,152,848, and in the latter £2,658,561. Meanwhile 
the trader, manufacturer, and coal proprietor is handi- 
capped by the higher rates he has to pay for the convey- 
ance of his traffic, and Sheffield is placed at a manifest 
disadvantage with other towns and its continental rivals. 
Considering the condition of the Sheffield system, with 
its barges drawn by horses, working their way round 
sharp curves like those near Doncaster, frequently having 
to lighten their loads before they can get over the shoals 
to Sheffield, detained at both ends by the want of accom- 
modation—it is remarkable that the traffic should survive 
to the extent it has, and shows the enormous benefit this 
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waterway might be made to the district if properly 
developed. This appears to be a fair example where a 
railway company has starved a canal, against its own 
interest and to the loss of the trader, and shows the 
public advantage of having the waterways of the country 
in the hands of proprietors independent of the railways. 

The Chairman of the Parliamentary Committee of last 
session, which resulted in the Act empowering a private 
company to take over this canal compulsorily from the 
railway, stated in declaring the preamble proved, that 
they had arrived at this decision, which, being the first 
of the kind, would therefore probably be taken as a 
precedent, solely in the interest of the public. No 
evidence was given before either Committee by the 
railway company which in any way justified them 
in their apathy to the interests of their shareholders and 
the public welfare in the management of this canal. On 
the face of it, it would appear that if this waterway had 
been properly handled, it would at a reasonable outlay 
have been made one of the finest in the kingdom. By 
carrying coal and minerals on it at.a less rate than could 
be done by railway, the Manchester and Sheffield Railway 
Company might have gained from its neighbouring rivals a 
very large amount of traffic, and placed itself in a position 
to command the lion’s share of the trade of this district ; 
and while increasing the traffic on the canal, and adding 
to the prosperity of Sheffield and the other towns on the 
canal, increased its returns from the conveyance of addi- 
tional passengers and merchandise. 

Lastly, the question remains to be considered, as 
between railways and canals, whether the traffic on the 
latter can be conveyed at rates remunerative to the 
capitalist, or whether the attempt to revive carriage by 
our waterways, while being injurious to the railways, can 
never pay a fair amount of interest on the outlay. The 
latter opinion has been very strongly expressed by some 
of the representatives of the railways, and very hard 
words dealt out as to the folly of the promoters of 
schemes for resuscitating canals, and pity expressed for 
those who may invest their money in the capital required 
for the works of improvement. The statistics given as 
to canals do not afford as certain data as could be wished 
for on this head, but, on the other hand, they do not bear 
out the gloomy view taken by the opponents of canals. 

In the returns of the canal companies, the line between 
capital and revenue has not been kept so clearly defined 
as in the case of the railways. Nevertheless, the figures 
of the Blue-book recently issued show that, even in their 
present unimproved condition, and with every drawback, 
canals even now pay a fair return on their capital, and 
that on some of the best systems the dividends as 
high as those on the most profitable of the railways of 
this country. 

There is sufficient evidence to show that, by adapting 
the canals to the modern requirements of traffic, using 
steam power, and undertaking the carrying themselves, 
canals in favourable situations, while charging lower 
rates, can pay as good dividends as railways. 








NOTE UPON THE TRIAL DATA OF U.S. 
CRUISER YORKTOWN. 
By R. ManseEL, Glasgow. 
In a newspaper cutting kindly furnished to me some 
time ago, it was stated, the relations of power and speed 
exhibited on the trials of the above vessel, were as 


follows :— 
U.S. Cruiser Yorktown. 


Trial. Speed V. Power E. 
. pe. «os 110°0 indicated horses. 
Il. 10°6 728°6 
it. 14°8 2319°0 
IV. mS .< 8578°7 


Dimensions of vessel = 230ft. x 36ft. x 14ft. draught; 
coefficient of fineness = *538; trial displacement = 1700 
tons. The three first experiments were under natural 
draught; the fourth with forced draught, and 83-25 addi- 
tional indicated horse, expended upon blowers and auxili- 
ary machinery, not included in the power noted. 

I have to point out, the second speed, if taken at 10°6 
knots, is not in harmony with the other speeds; the 
power given, corresponding to a speed of 10°3 knots, only! 
At bottom, some error or unnoted change of circumstance 
would be found explanatory of the discrepancy. The 
figures, collectively, show the old Admiralty formula, 


~~ S é C; when written in what I have so often shown 





to be its true form, with the proper constants, ought to 


0767 V 
be: _ = 11°48. Tested by resolving for E, 


at the various : 





True trial speeds V = 44 103 =—14'8 16°6 
Then, values of ‘0767 V = 3376 7900 1°1852 1-2732 

» «log. Vi = 64851-0128 11708 1-201 
Also, log. 1700° -log. 11°48 = 1-0601 1°0601 1-0601 1-0601 
Sum, or log. E = 20412 2°8629 38°3656 38°5534 By formula 
Also, log. E = 20414 2°8625 8°8658 3°5588 By data 
Differences = --0002 +-0004 +-0003 —-0004 { And sim of 


showing the differences are mere accidents, much within 
the probable limits of errors of observation! 

The other form of this equation which I have published, 
viz., E = Di V. atl ad when the constants X and 
a are supplied, and the logarithms of the members taken, 
is written— 

Log. E = log. Di? + log. V — (11°45 — V) -0767; 
yielding almost identical results, as follows :— 


Values of X = 11°45 11°45 11°45 11°45 
Values of V = 44 10°3 14°80 16°60 
Then (X = V) = 7°05 1150 «-3°35) - 515 











And -(X-V) 0767 = -"5407 -"0882 +2509 —*3950 

Add, log. V = 6435 1°0128 1°1703  1°2201 

And log. D? = 19883 1°9883 1°9883 19383 

Sum, or log. E = 2°O411 2°8629 $°3655 8°5534 By formula 
And log. E = 2°0414 2°8625 8°8658 3°5588 By data 
Differences = —-0008 +0001 +-0002 —-o00s { And sunt of 


As before, differences are mere accidents, within limits 
of errors of observation. On the two formule, the sum, 
as will be seen, vanishes. 

In further illustration, refer to the somewhat similar 
German despatch vessel Blitz—see THe ENGINEER, Sep- 
tember 7th, 1888; dimensions, 246 x 82°8 x 13°4 draught 
= 1382 tons displacement. The proper form of the 


° % . ° 
Admiralty formula, a —=C, in the case of the 
“0736 V 

“ ; . 
Blitz, is DIV 10 = 688. Tested by resolving 
for E, and calculating the values for the various trial 
speeds as follows :— 
Observed speeds, by data = 16°2 14°2 11°57 
True speeds, through the water V= 16°2 14°3 11°57 
Then, values of -0736 V = 1°1923  1°0520 “8515 

ei log. V = 1°20% 151553  1°0633 

Log. (1382)* -log. 6:88 = 10466 1°0466 1°0466 
Sum, or log. E = 8°4484 3°2539 2°9614 By formula 
Again, _,, = 84484 8°2538 2°9614 By data 


Complete agreement; only, noting, the second speed 
given as 14-2 ought to be 14°3 knots! 

I would, further, desire to quote, probably, the most 
valuable and complete set of trials over a great range of 
speeds, ever published—refer to THe ENGINEER, Septem- 
ber, 1888, page 193, and subsequent notes by W. &., 
Liverpool—illustrative of trials of Italian Royal Navy 
warship Lepanto. 

It can easily be deduced, for this vessel, the formula 

Di v3 
. 
altered to its true general form 


aV 
DiV10"" _«¢ 


From the lowest trial speed, 2-7 knots, up to 15°1 knots 
the special values of the quantities a and C are ‘0808 and 
35°54 respectively. They are constant in this range of 
speeds; but at 15-1 knots, to the highest speed attained, 
18°38 knots, they change to these other constant but very 
different values ‘0527 and 94°5 respectively ! 

As in the preceding cases, the test is, by calculating for 
the trial speeds the values of log. E, and then comparing 
— results with the deduced observation values, as 
follows :— 


Formula—E = 35°54 V 10 © ¥- 








, up to 15°1 knots. 








Observed speeds= 2°7 7°25 10°0 137 

True speeds, V = 27 7285 1018 137 8 15°1 

Then, 0808 VV = 2182 “5086 *8225 «-1°1070 =1°2201 

Add, log. V = 4313 8624 «10077 = 1°1368 1°1790 

Add, log. 85°54 = 1°5507 1°5507 1°5507 =1°5507 -1°5507 

Sum, or log. E = 2°2002 30017 3°3809 3°7945 39498 By formula 
And log. E = 22003 3°0017 33808 3°7945 ? ~=By data 


For low speeds, agreement is practically perfect, when 
the speeds are slightly corrected, as shown ! 








"0527 V. 
Formula—E = 94:5 V10 , above 15:1 knots. 

Again, the observed high speeds= 7? 15°39 16°78 18°38 

Deduced, true speeds V =151 1589 1672 18°38 

Then, °0527 V = ‘7958 ‘8874 “S811 “9686 

Add, log. V = 11790 1-201) 1°2232 1-2643 

Add, log. 94°5 = 19753 1°9753 19753 1-9753 

Sum, or log. E = 39501 4°0138 4-0796 42082 { ona 
And, again, log. E = 7? 40141 40795 42082 By data 


agreement about perfect, when speed given as 16°78 is 
altered to 16°72 knots. 








THE MUNICIPAL AND SANITARY ENGINEERS. 


THE Society of Municipal and Sanitary Engineers held their first 
meeting in Edinburgh on Friday and Saturday, 26th and 27th ult., 
when two papers were read and discussed, one by the borough engi- 
neer of Edinburgh, Mr. wg ony on ‘‘ Municipal Work in Edin- 
burgh,” and the other by Mr. W. N. Colam on the ‘Cable 
Tramways of Edinburgh.” Mr. Boulnois, city engineer of Liver- 
pool, occupied the chair. Mr. Cooper's paper contained an 
interesting account of the municipal work as carried out in the 
Scottish capital, the present population of which is estimated by 
Mr. Cooper to be upwards of 271,000. Mr. Colam’s paper con- 
tained a detailed account of the construction of the cable tramways, 
and their cost of construction and working. The discussion was 
opened by Mr. de Courcy Meade, of London, vice-president of the 
association. Mr. Meade complimented Mr. Cooper on the very 
excellent and interesting paper which he had produced. He 
reminded the members that this was their first visit to the Scottish 
capital, or indeed to any city or town north of the Tweed, and the 
representative meeting which they had had that day of members 
from England, Scotland, Ireland, Wales, and even from the Isle 
of Man, augured well for their future inaugural meeting. He 
hoped that the Association, which numbered upwards of 400 
engineers of the principal towns in England, Wales, and 
Ireland, would soon be largely increased by the influx of teh 
members, of whom there are at present only six on the roll of 
the Association. Members had travelled immense distances to be 
present that day, and he felt sure they were well repaid for their 
trouble by the information which had been laid before them in the 
two able papers they were then discussing, and he wished it to be 
widely known in Scotland that the membersof the Association always 
made a rule of affording to their brother members information on 
any subject respecting their profession. He feared that the 
Association were hat to blame in not having met in 
Scotland years ago, when no doubt the numbers would 
have been sg yess by many of their Scotch brethren. 
Returning to the papers under discussion, Mr. Meade wished 
that time would permit him to go fully into the many matters 
which emselves to him in reading these papers. He 
would, however, content himself with calling attention to two 
matters in Mr. Cooper’s paper, viz., the price paid for _ ing in 
Edinburgh as compared with that in the City of London. e 
former, he saw by the paper, was put down at 15s, ype superficial 
yard ; in London it was laid at abont 18s. He would have thought 
that in a we Bes favourably situated as Edinburgh, that the stone 
would have been obtained at aless cost. As the inquiry made by 
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the Deputation of the Council of Edinburgh with regard to the 
cremation of house refuse, he would like to say that the cost—10q 
“9 ton—which they estimated for cremation would, in his opinion, 

considerably exceeded. In many parts of London it cost 
between 3s, and 4s, ¥ ton to dispose of; and in the district 
which he represented, in the North of London—where the 
refuse was cremated by the most modern and improved 
method—the cost was about 3s., exclusive of the cost of fuel 
for the patent cremator which had been erected. He therefore 
thought that while the Corporation of Edinburgh were able to 
dispose of the city refuse for agricultural purposes outside the 
town, and in a manner not injurious to health, at the small cost for 
transit of from 3d. to 5d. per ton, they were wise in deciding not 
to embark in the more costly scheme of cremation, which had 
become imperative in some parts of London owing to the vast 
extent of the population and quantity of material to be removed, 
In turning to Mr, Colam’s excellent paper on ‘‘ Cable Tramways,” 
he complimented the author on the successful manner in which the 
lines in Edinburgh had been constructed and were now being 
worked. He—Mr. Meade—had, he believed, been the first engi- 
neer in Europe who had had to report officially to the public 
authority on the use and construction of cable tramways, the result 
of his report being that the tramways as at first devised for the 
North of London by an American engineer were rejected b 
the local authority, and modified plans in conformity with 
British ideas were substituted and carried to a successful termi- 
nation under the superintendence of Mr. Colam. This line 
which was the first of the kind in Europe, has, as was to be 
expected in all new departures, some defects in detail. These had 
all been met, one by one, by Mr. Colam in the Edinburgh tram. 
ways, and obviated. Mr. Meade concluded by moving a vote of 
thanks to the writers of the papers, which was carried with 
acclamation. 

Mr. Pritchard, of Birmingham, wished to add his testimony to 
what had been stated 7 the former speaker with regard to the 
Edinburgh tramways. e felt that the thanks of the Association 
were due to Mr. Colam for laying before them such an able and 
elaborate report, and placing within their grasp information of a 
most useful character. He had constructed two lines of cable 
tramway in Edinburgh, and these lines were now working in a 
satisfactory manner, and at a very favourable cost compared with 
horse or steam locomotion, as stated by Mr. Colam. He would like, 
however—if not asking too much—if Mr, Colam would supplement 
his report with a table Ha 3 them the cost per mile run. He had 
read a statement in an Edinburgh paper, from a special correspon- 
dent, that one of the town councillors was devoting his time as to 
the best means of paving, and he noticed that some wood paving 
had been laid in Princes-street. He wished to point out, however, 
that wood paving, in its best form, was a luxurious paving. Some 
wood pavement had been laid in the tramway tracks at Birming- 
ham, and he found that the wood blocks had swelled and forced 
the tram rails out of position. 

Mr. Boulnois was sorry that the time for the discussion was of 
such a limited character, as he felt sure they might, with advan- 
tage, devote some hours to the discussion of the two papers which 
had been read. He hoped, however, that members would forward 
their remarks to the tary of the Associati Copies of these 
remarks would be transmitted to the authors, and this information, 
together with the replies, would appear in the annual volume of 
Cerne of the Association. 

r. Cooper, in replying stated that he hoped one effect of this 
visit to Edinburgh would be that large numbers of his Scotch 
colleagues would send in their application for membership, and be 
in due course elected members of the association. He could not 
speak too strongly of the immense advantage to be derived from 
membership of an important Association like this, which was now, 
he believed in the seventeenth or eighteenth year of its existence, 
and had been the means of effecting much sanitary good in 
England. He felt that this was a most appropriate time for the 
visit of the Association, as the County Councils had just been 
formed in Scotland, and no doubt under their care sanitary mea- 
sures would receive careful consideration in the future. 

Mr. Colam thanked the bers for the manner in which they 
had received his paper. It afforded him great pleasure to be able 
to lay the information before municipal engineers, who represented 
a branch of the profession under whose notice tramway matters 
were being frequently brought. He therefore thought it might be 
of interest to them to know the details of the latest, and he thought 
he might say successful, system of tramway traction introduced 
into this country. He had no doubt that in course of time the 
cable would prove its advantages so conclusively that overworked 
horses, so often seen labouring on our tramways, would be a thing 
of the past; and the steam engine, with its smoke and nuisance, 
would also give way to the silent and well-regulated system of 
cable traction which he now advocated, and which had already 
proved its td and usefulness in North London, Edinburgh, 
and oe my 

The mem then lunched with the Town Council, and in the 
afternoon visited the Exhibition. In the evening they dined—by 
Mr. Colam’s invitation—at the Royal Hotel. On Saturday the 
party visited the Forth Bridge. The members were met at North 
Queensferry Station by Mr. Hunter, the resident engineer, who 
conducted them over the bridge and explained the various points 
of interest in its construction. The party afterwards embarked on 
a steamer and viewed the bridge from the water. 

The President having expressed the thanks of the members to 
Mr. Hunter for his courtesy, the party returned to Edinburgh by 
coach, viewing Granton Harbour, Newhaven fishing industry, and 
Leith. Some of the company then returned to London vr4 the 
General Steam Navigation re steamer Seaimew, the 
remainder returning to Edinburgh by coach. This terminated the 
first Scottish visit of the Association. All the members expressed 
themselves highly gratified with the reception they had received, in 
Edinburgh. e only regret was that more time could not 
spared to view the numerous objects of interest in the ancient city. 

















City AND GuiLDs or Lonpon InstiTUTE.—The syllabus of the 
Technical College, Finsbury, has been published relating to even- 
ing classes in mechanical —— Course A for beginners is on 
practical geometry. It is on Tuesdays and Fridays, eight to 
nine p.m., and is taken by Mr. Millis. Machine drawing, Mon- 
days, Wednesdays, and Thursdays, six to nine p.m.; Fridays, six 
to eight p.m., by Mr. Halliday and Mr. Waynforth. Course B for 
ohveneed students: Mechanical graphics and machine ‘iesign, 
Thursdays, seven to nine p.m., also by Mr. Halliday. It includes 
designs of machine details, belt gearing, rope gearing, link work, 
plane geometry, descriptive g try, graphical statics, valve 
motions, Zeuner’s diagrams, Y gem on lap, lead, and travel of a 
valve worked graphically, link motions, diagrams of velocity and 
of the paths of points in the links of Hacksworth’s, Joy’s, and 
various other motions. Exercises will be given to be executed at 
home. Machine drawing for electrical students, or 
Wednesdays, and Thursdays, six to nine, and Fridays, six to eight, 
also by Mr. Halliday and Mr. Waynforth. Advanced course on 
mechanical drawing and mechanism for students who are attending 
the BB course on electrical technology; sketching and making 
working drawings of certain motors, dynamo machines, arc lamps, 
and measuring instruments. Students who are sufficiently good 
draughtsmen will be expected to design and make antiing, draw- 
ings for a dynamo or motor to serve a a purpose. Machine 
drawing for mechanical engineers, Mondays, Wednesdays, and 
Thursdays, six to nine, and Fridays six to eight, also by Mr. 
Halliday and Mr. Waynforth. Advanced course for students who 
have passed through course A, or who are attending practical 
mechanics course B, Apprentices under twenty years of age 
admitted at half the ordinary fees, all of which are within the 
reach of ara . The new session commences on Monaay, 
September 29th, 1880, and ends May 15th, 1891. 
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ARTILLERY EXPERIMENTS AT BUCKAU AND 
TANGERHUETTE. 


Berore dealing with the Gruson firing trials in detail, 
itis desirable to add one or two more descriptions of 
mountings to those already given. : : 

The 5°38 cm. gun of 24 calibres length is shown in 
Fig. 12. Here the gun A is on a carriage B with a cast 
steel pivot turning on socket ¢ cast in one piece with 
the cone. The carriage is screwed down by a bolt to 

revent its jumping from its socket. Training is effected 
C a hand-wheel at the further side of the carriage, with 
box g and pin. A pointer is screwed on to the carriage 
for indirect fire, which indicates the training on a 


Fig. 12 
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graduated training plate. Elevation is given by a hand- 
wheel i by a double-adjusting screw. The degrees of 
elevation are read off on the carriage, which is constructed 
to give 15 deg. elevation and 10 deg. depression. A 
shield is screwed on to the carriage. The weight of the 
upper part of the cone mounting is 353 1b., and of the 
stand, 794 Ib. 

Embrasure mounting for the 5:3 cm. (2:09in.) quick- 
fire gun 24 calibres in length.—The embrasure mounting, 
Figs. 18 and 14, differs chiefly from the cone mounting in 


Fig. 13 
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that the pivot plate is fixed to the casemate armour and 
the cone is dispensed with. In Fig. 1, A is the gun, 
b the carriage of cast steel, C the pivot plate, cast in one 
piece with the shield in the embrasure, and D the shield 
to close the opening. The pivot a is secured to its plate 


Fig. 14 
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by anut. The training is made by a hand wheel f and 
a double adjusting screw. The shaft g has an eye which 
works on a pin in the pivot plate. The arc of training is 
30deg. The elevation is given by the hand wheel ¢ with 
& double adjusting screw. Both movements are provided 
with degree scales and markers. 


Weight of embrasure mounting :— 


and one to load and relieve the other. 


howitzer 18 calibres in length with magazine for 600 | 
gun, is only raised from the glacis armour while | 


supported by the two sides B with which it is rigidly 
connected. The whole structure is balanced by a 
pivot a on the column D, which latter is free to slide | 
up and down in the vertical cone E and rests on four | 
buffer springs. The latter take the place of the lever and 
counterweight in the other constructions. The shield is 
raised from the glacis armour by a few turns of the 
crank o working in a screw at the upper end of the rod k. 
This rod transmits the power to the lever F by which 
the column and shield is raised. The glacis armour is 


of chilled cast iron and may consist of one or two 
parts. 
thick. 

Elevation of the howitzer.—The howitzer is carried in 
a jacket with lateral slide pieces, which is free to move 


up and down in circular-shaped grooves formed in the | 


The wrought iron shield is 100 mm. (394in.) 





sides B. The weight of the howitzer is balanced by the 
counterweight J, which slides on the column D, and is 


suspended by a wire rope carried up the hollow of the 
column over a pulley ¢ and attached to the end of the 
curved rack d, on which the howitzer rests. Motion is 
imparted to this rack by means of a hand-wheel i—see 
plan—which can be firmly fixed in any desired position 
by means of a brake. 

Training of the howitzer.—The shield is raised until 


Fig. 16 
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The howitzer is then | 


it is free of the glacis armour. 
trained by means of a hand-wheel f acting on a pinion 
which engages in a rack g fixed to the column D. The) 
pinion can easily be disengaged, and thus all chances of | 
the teeth of the gear being broken by tangential hits on 

the shield are eliminated. When the howitzer has been 

finally laid, the movable upper portion of the mounting 

is coupled with the lower portion by means of a brake 

band, which encircles a dise attached to the head of the 

column D and is rigidly connected with the upper 

portion. The brake is applied by means of a lever h, | 
and on disengaging the gear a handspike may be used for | 
quicker revolutions of the mounting. The training is | 
read off on a graduated arc fixed to the horizontal brake 
dise. 

Ammunition.—The pit in which the mounting is sunk 
is lined with a cylinder of sheet iron and I girders riveted 
together on which the chilled cast iron glacis armour | 
rests. This cylinder is provided with shelves capable of 
holding 600 rounds, and is divided into two storeys con- 





nected by a trap-door in the flooring of the upper one. | 
The lower storey also serves as a magazine. The ammu- | 


| the shield, and effectuall 
Shielded mounting for one 12 cm. (4°72in.) quick-fire the space between it oak 








nition is passed up by hand from the lower storey to the 


| 
a) Upper part about ... 160kg. ... 3581. | upper. 
(th su | ea haan toa or 1868 Ib. | Lighting and ventilation.—The lighting and ventilation 
Depression — = | are supplied by the various openings in the shield, as 
Training en ee Nae tM oo ae | well as by the temporary raising of the shield from the 
Two men required to work the piece—one to lay and fire | glacis armour. A protection is screwed to the edge of 


prevents the rain from entering 
the glacis armour. 
Weight of the shielded mownting.—The weight of the 


rounds (Figs. 15 and 16).—The peculiarity of this | whole structure, exclusive of the howitzer but including 
shielded mounting is that the shield, and with it the | the glacis armour, is about 18,500 kilos. (18 tons.) 


Men.—Two men suffice for working the mounting. 


the gun is being laid, whereas it remains in contact | One entire revolution of the mounting can be made by 
with the glacis armour during fire. A is the shield | one man in thirty seconds by means of the hand-wheel f, 


while two men with handspikes can do it in fifteen 
seconds. The howitzer can be elevated and depressed 
by one man at the rate of 1deg. a second. One man 
working the crank o can raise the mounting from the 
glacis armour. An interchange of howitzers occupies 
about ten minutes. 

Howitzer.—Gruson’s 12cm. (4°72in.) quick-fire howitzer, 
with patent vertical breech block :— 


Length of gun ... 13 calibres=1550 mm. .. 61°02in. 
a bore ... 11°16 ,, =1340 ,, ... 52°76in. 
pe BION eis) arg? ann Rs So ... 47-Olin. 
Weight of gun with breech 
SSP Pa amr mE RA oS .. 1102 Ib. 
Rate of fire: Rounds per min. 10 i. AO 
Elevation and depression ... +35°to +5° ... +58° to + 5° 
Powder charge: Large grain 
cannon powder » ve ae 0°3 to 0°9 kil. ... 0°661 to 1-984 Ib, 
Muzzle velocity ... ... 119 to 243 met.... 390 to 797 fs. 
Effective range ... ... 5000 met. .. 5450 yds. 


Projectiles. — (a) Ring 
shell, 2°53 calibres in 
length, of 164 kil. 
(36°155 lb.) weight, with 
0°8 kilos. (1°76 1b.) burst- 


ing charge, (b) Shrap- 
nel, 2°53 calibres in 
length, of 164 kil. 


(36°155 lb.) weight, with 
430—450 hardened lead 
bullets of 14mm. (0°551in.) 
diameter. 

It may be well here 
to note the different 
classes of designs under 
trial and their scope of 
action. These may be 
grouped in more than 
one way, but are fairly 
included under the fol- 
lowing heads:—(1) Moun- 
tain and field quick-fire 
guns; (2) fortress guns 
on casemate carriages ; 
(3) fortress guns in 
shielded mountings; (4) 
naval guns; (5) turrets. 
These are taken in the 
order followed by Gruson 
in his printed list. The 
special use of a moun- 
tain or field quick-fire gun is to pour in a fire of extra- 
ordinary rapidity at any required moment; its relation 
to an ordinary field gun being, in fact, the same as that 
of a magazine rifle to a single loader. This valuable 
power is obtained at the cost of the additional weight, 
inconvenience, and expense entailed by the use of fixed 
ammunition, in which projectile, charge and detonator 
are held in a copper case, 
which can be thrust into 
the breech with great 
speed, and which itself 
acts as an obturator at 
the breech joint. The 
scope for this action is 
limited in the field by the 
power of stopping, or very 
nearly stopping, the re- 
coil; for if it is necessary 
to run up and re-lay the 
gun, the quick-fire speed 
in entering the charge is 
of little use. Hence it 
naturally follows that in 
the field, where carriages 
with hydraulic buffers 
cannot conveniently be 
used, quick-fire guns will 
be of very limited size, 
their value depending on 
the efficient action of 
their brakes. It is well to 
be clear on this point, in 
order to avoid any false application to quick-fire guns of 
what would be sound reasoning in considering the value 
of field guns. Quick fire must not be interfered with by 
recoil, and it is obvious that even a moderate recoil 
repeated every few seconds must interfere most seriously 
with it. At a supreme moment, however—as in the case 
ofarush at the battery, when accuracy is not necessary— 
a small recoil may be disregarded. A very fair instance 
of this may be seen in Tuesday’s firing at Tangerhuette, 
when a 5°7cm. (2°24in.) gun fired case at cavalry targets 
at 1800 m., discharging eleven rounds in fifty-one seconds. 
At the end of the eleven rounds the piece had run back 
63 m.; but the gunner firing had been able to keep close to 
the trail, and to see that the gun pointed fairly enough in 
the desired direction, so that the cavalry targets were 
well riddled, and more careful firing with shell on any 
special point might be carried out witha field piece with 
less recoil. This rapid discharge at a critical period is a 
function of sufficient importance to have secured the 
adoption of quick-fire guns; and, keeping this in view, 
there is a value in a maximum rate of speed such 
as may otherwise appear to be unnecessary and 
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unpractical. No doubt such speed will seldom be 
called for, but when called for it will be at a moment 
when everything may depend on it. The same 
provision for om continuous fire is carried out in fortress 
and naval guns by recoil and automatic recovery of posi- 
tion between each round, or by absolute absorption of 
recoil on a rigid mounting, and to correspond to the 
critical moment of a sudden rush of an enemy on field 
guns may be taken the case of assault of a fortress, or at 
sea of torpedo boat attack. In the case of heavy shielded 
mountings and turrets, whether with quick-firing or ordi- 
nary guns, the main consideration is protection against 
heavy fire. In fortresses there exist points where in limited 
space it is very desirable to place a piece which plays an 


with an opening in the end, the copper being held in the 
centre by a surrounding washer of india-rubber. For 
velocities known to be over 1500ft. the cylinder is sub- 
jected to the pressure due to 1500ft. before insertion to 
prevent irregular effects. The steel box is simply placed 
in the base of the cartridge, and is left in the bore on 
firing. A very large micrometer is used to measure the 
compression, reading to one-hundredth of a millimetre. 

| (2) A quick-fire mountain of 3-7 cm. (1°46in.) of 
thirty calibres, was next exhibited and fired at a target 
at 1000 m. (1094 yards) range, for one minute twenty 
seconds’ quick fire. Seven rounds out of ten were 
delivered within a space of 3}ft. by 2}ft. on the target, 
the other three rounds being from 2ft. to. 2}ft. wide of 





important part, and on which a besiegers’ fire will be con- | this group. This is a good shooting, efficient little piece, 
centrated. In such acase,a gun in adisappearingshielded | and it is capable of further development for mountain 
mounting or turret may be of great value. The difficulty | service. The trail, which is a hollow steel cylinder, is a 
is mainly one of space, weight, and expense. A powerful | long load on the horse’s back, and might probably be made 
gun means a long piece with strong recoil, and this being | telescopic with advantage. 

awkward to deal with, the tendency of guns on disappear- (8) A 4°7em. (1°85in.) 30-calibre quick-fire field gun 
ing turrets and mountings is to be lighter than would be | fired twenty rounds at skirmishers at 1200 m. (1312 yards) 


expected, and hence no doubt it is necessary to watch 
against the expenditure of means out of proportion to the 
power obtained. Thus there are places where, as an alter- 
native, a gun might be fairly concealed, especially with 


smokeless powder, but in a regular siege concealment | only two men in the front row escaping. 


soon comes to an end, continued practice discovers 
everything, and protection is then better than conceal- 
ment. Here turrets and disappearing mountings have 
their field for action. A few definitions may be desirable 


to enable a reader to distinguish the classes of shields | was not run up between the rounds, and its total recoil 
apart. In a turret the entire structure walls, and plat- | was 6°75 m. (22°15ft.) A capital brake was employed on 
form, as well as guns, revolves on trucks. In a shielded | the naves of the wheel consisting of divided rings, which, 


mounting, the shield or dome and gun revolve on a centre | 
pivot. A disappearing shielded mounting only rises above | 
the surrounding wall or glacis plate in coming into action, 
and after firing descends into the position of eclipse. In 
a shielded emplacement, the shield is a fixture, a mortar 
with a spherical body moves in a central hole in the 
shield, forming a ball joint on the top of a supporting | 
ill 


pillar. 

Lastly, before detailing results, special attention is | 
called to the movable shielded mounting, which consists | 
of a gun in a sheet steel cylindrical structure with an ' 


| range. In about fifteen minutes’ fairly deliberate firing 
—ten rounds of common shell—the twenty skirmishers 
in the front row had, including all, sixty-nine hits, and 
| the supports had ten hits. The hits were well distributed, 


ing 

| (4) A 53cm. (2°09in.) 80-calibre quick-fire gun on 
| field carriage discharged ten loaded ring and ten po nel 
| shells at targets representing a line of twenty skirmishers 
| with supports at 1500 m. (1640 yards) range. The gun 


by means of an excentric or wedge, is made to press against 
the inside of the gun-metal nave. For quick firing a 





nave brake is almost a necessity, because the gunner is 
obliged to stand close in to the breech, and any bar, such 
as has been employed in most tire brakes, would be so 
near to his leg as to be liable to break it if the recoil | 
should by any accident fail to be properly checked. Fifty- 
five hits were made on the line of skirmishers and ten on 
the supports. 

(5) A 5°7 cm. (2°24in.) 30-calibre quick-fire gun on 
field carriage fired twelve rounds, first at targets repre- | 
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armoured roof—see Figs. 17, 21, 22, and 23—which is 
placed on wheels, and can be brought into a gun pit, where 
it assumes an extremely strong position. Thus, in the 
defence of a fortress fresh perl might be taken and a 
gun placed in a spot which might greatly annoy besiegers 
and prove a valuable element in defence. 





It may be noted that in all the trials smokeless powder 
was used, supplied by the United Rothweil Hamburg Com- 
pany, from whom we in England obtained our first cocoa 
powder. The composition of the powder is a secret, it 
is almost wholly smokeless, and may be conjectured to 
resemble others which consist of gun-cotton in some 
form with a proportion of nitro-glycerine. 

The firing on the range at Tangerhuette began on 


| (21°3ft.). This gun disc 
| representing men, standing 


senting cavalry at 200, 250, and 300m. (219, 278, and | 
328 yards); eleven rounds were fired in fifty-one seconds, 
during which the gun had recoiled 64 m. (21-3ft.), but had 
remained sufficiently directed on the targets to have pro- 
duced good effects. On the first screen were 531 hits; 
on the second, 363; and on the third, 271 hits. The 
centre recoil of the gun after twelve rounds was 6°5 m. 
d case shot against targets 
hind a garden wall of brick 
at 1800 m. range (1969 yards). The effect on the wall 


| was that nine projectiles passed through the wall, cutting 


away the targets representing the line of men. Diagram 
No. 1, taken on the range, shows the general effect of the 
fire. It is given in order to prevent the impression being 
formed that the projectiles are too small to injure this 


| class of masonry. 


DIAGRAM I 





iN 


Tuesday, September 23rd, by the determination of muzzle | § 
velocities and gas pressures in the 8 cm. (3°15in.) quick- | 


fire gun of thirty calibres on field carriage. The 
following results were obtained with an elevation of 


28; deg.:— 





Velocity. Pressure. Recoil. 

Metres. Feet. Atmos. Tons. Metres. Feet. 
594-8 1951°5 2130 140 65 21°3 
597-0 1958-7 2180 143 65 21°3 
597°3 1959-7 2159 141 65 21°3 
594-3 1949-8 2180 143 3°20 10°5 
599-3 1966-2 2215 145 3°95 13°0 

3°95 130 


598-4 1963°3 2180 143 





The pressure gauge consisted of a copper cylinder 
inserted in a steel cylindrical box, with a screw plug 





(6) A 7:5 cm. (2°95in.) quick-fire gun of 30 calibres 
on a field carriage was fired without brake with a recoil 
of 74m. (81 yards), and with the nave brake with a 
recoil of 2°45m. with the brake on. This brake has an 
| arrangement which can be worked from the breast of the 

carriage, and is to be perfected so as to be available in 
transit down hill. 

| (7) An 82cm. (8°23in.) 26-calibre bronze gun with 
steel tube, on field carriage, fired common and shrapnel 
shell against targets with dummies representing field 
artillery at 2350 m. (2870 yards) range. The recoil was 
absut 2°2 m. with brake on. This mark is a much smaller 
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one than the previous targets. The results 
generally in Diagram 2. ce beeti: 
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(8) A12 cm. (4°72in.) 13-calibre quick-fire howitzer— 
Fig. 20—on field carriage fired at a field work at 3000. 
(3281 yards) range, at 18deg. of elevation. The superior slope 
of the earthwork was struck twice, as shown in Diagram 3, 
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and one shell fell and burst just inside; five dummies 
were knocked over on the proper sizes of the battery. The 
mark is not an easy one; nevertheless, taking this into 
account, the firing was not such as to do justice to the gun 


Fic. 20 


wwe Encivees™ 


and projectiles employed. This howitzeror mortarisa piece 
likely to meet a want felt in England, and probably else- 
where, and one has been ordered on trial. It resembles a 
howitzer in being fired at fairly low angles, and as like all 

ieces of this class in latter years, its range is determined 

y varying the elevation—although various charges may 
be used—not the charge. It resembles a mortar in 
having its trunnions close to the breech. It is made out 
of one piece of forged crucible steel. Its total length is 
55°32in. It has twenty-four parallel grooves, with a 
twist increasing from 1 in 135 to 1 in 25 calibres. Its 
general form and mounting is shown in Fig. 20. The 
following are some of the data concerning it :—Weight of 
piece, 429 kg. (945°81b.); weight of firing charge, 0°25 kg. 
(0°55 lb.) —0°36 kg. (12°70z.) may be used; weight of 
common shell, ring shell, and shrapnel, 16°4 kg. (36°16 lb.); 
muzzle velocity, 300 m. (984’3ft.) ; rate of firing, eight to 
twelve rounds per minute. The carriage weighs 630 kg. 
(1438 lb.), and fires up to 35 deg. elevation. With brakes, 
its recoil can be limited to 1 m. (89°4in.). One man lays 
and fires; two load and assist. The rapid fire of this 
piece would be very effective over the heads of troops 
advancing to attack. The moral effect of a succession of 
projectiles following each other so close as to cause 
several from one piece to be in the air at the same 
moment is great, and the fire of a battery of such 
pieces would be very telling. 

The firing on Wednesday, September 24th, was almost 
wholly devoted to naval guns, and was as follows :— 

(1) 5°7 cm. (2°24in.) quick-fire gun on ship’s mounting, 
muzzle and final velocities being determined ; the results 
of five rounds were as follows, the range being 1475 metres 
(1613 yards):— 


Muzzle velocity. Final velocity. 
M i Fect. Metres. Feet. 
No. 1, Elevationl, deg. 664 ... 21785... ... 378... 1240°2 
» 2 ” ” 666... 2185°0 ... ... 880°6 ... 1248°7 
9 B45 ” 669 ... 2194-9... ... 380-9 ... 1249°7 
” 4. ” ” 667°5 ... 2189°5 ... ... 3787 ... 1243°5 
5 664°5 ~ 


- 1707. 

The recoil was 66 to 67 mm. (about 2°6in.) 

(2) A 4°7 om. (1°85in.) 40-calibre quick-fire gun, on 
ship’s mounting, was fired for half-a-minute quick-fire ; s1x- 
teen rounds were discharged in about twenty-five seconds, 
when the firing was interrupted by a charge not being 
pressed home and the edge burred. 

(8) A 58cm. (2°09in.) 40-calibre quick-fire gun was 
fired at a target made to represent a torpedo boat, being 
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constructed of the thickness of steel generally used, 
namely, 6°8 mm. (0°3lin.), and bulkheads of about double 
the thickness, at a distance of 500 metres. Thirteen 
rounds, fired in 2} minutes, produced the effects shown on 
Diagram 4 herewith. Blind steel shells were used. Five 
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distinct grooves are shown on the left side; one A tore 
the side open, and one B, low down, entered and turned 
out again as it met the first bulkhead. One shell entered 
at the stern and passed close beneath the lower edge of 
the first, second, and third bulkheads, perforating the 
thick angle steel framing under the fourth bulkhead at 
the rear of the target. One shell entered on the right in 
front of the second bulkhead, and passed obliquely 
through the third and fourth bulkheads. 

(4) A 3-7 em. (1°46in.) 30-calibre quick-fire gun on boat 
mounting was next fired quick-fire for 1 minute 26 seconds, 
when twelve rounds were fired and a fair diagram made 
on a target at 700m. (766 yards) range, which need 
not be given, as there is nothing specially to be noted 
on it. 

(5) A 7-5 em. (2°95in.) 25-calibre quick-fire gun on cone 
mounting, for naval service, with hydraulic brake, was 
fired quick-fire for half a minute, when twelve rounds 
were got off at a target at 2000 m. (2187 yards) range. 

(6) An 8-2 cm. (3°23in.) 35-calibre quick-fire gun on 
ship’s mounting was fired by a detachment of three men 
and one non-commissioned officer at a target at 2500 m. 
(2734 yards) range. Diagram 5 shows the hits. Twenty 
rounds were fired; nine out of the first ten rounds missed 
the target or struck by ricochet. 


100 50 100 





Diagram 5 


(7) The 5‘7em. (2°24in.) 25-calibre quick-fire gun in 
disappearing shielded mounting shown in Fig. 19 was 
now exhibited to show its working and powers. It is 
aimed and worked by one man and change round when 
required. He sits on a saddle so contrived as to set gear 
absolutely checking the recoil of the gun when turned 
down. In this position he works the turret with his feet, 
and when the gun is run back the hood with gun in it is 
raised or lowered very easily indeed, being well balanced 
by a counterweight. Practice was made with ring shells 
against a line of twenty skirmishers with supports at 
1300 m. (1640 yards) range. Twenty rounds were fired— 
ten with slow and ten with quick-fire; 277 hits were 
made on the skirmishers and twenty-two on the supports. 

On Thursday no firing took place. Friday’s firing was 
with pieces chiefly used in connection with forts. 

(1) A 4-7 em. (1°85in.) 30-calibre gun, mounted on cone 
mounting without recoil, was fired. 

(2) A 57 em. (2°24in.) 30-calibre quick-fire gun on 
cone mounting—given on Fig. 12—fired case at targets 
set np to represent the sides of a ditch 300 m. (828 
yards) long and 10m. (11 yards) wide. The fire was 
effective and well distributed, but there is nothing to 
demand a figure of it to be given. 

(3) A 53 cm. (209in.) 24-calibre quick-fire gun in 
embrasure, shutter mounting—shown in Figs. 13 and 14— 
fired ring shells at targets representing columns of in- 
fantry at 1200 m. (1312 yards) range. 

(4) The 5°7 em. (2°24in.) 25-calibre quick-fire gun, 
in movable shielded mounting, was next exhibited, 
It was drawn on wheels by three heavy horses 
abreast, the total weight of the load being 2900 kilos. 
(2°85 tons), exclusive of the driver. It was driven a 





short distance along the range, when the word was given 
to halt and come into action with the horses still hooked 
in—action rear. The piece was then fired to one flank, 
the horses being still hooked in. The recoil consisted of 
a slight shock downwards on the end towards the horses, 
which was met as far as necessary by short thick legs 
which hung on hinges from the mounting. In 6 minutes 
13 seconds the first round was fired, two men entering 
the cupola or mounting. The target represented twenty 
skirmishers, and supports in rear of each flank of ten 
men each. The range was 1500 m. (1640 yards); 146 
hits were made on the skirmisher targets, 90 of them 
falling inside the bodies of the men traced on the targets. 
Eleven hits were made on the supports. The detach- 
ment, consisting of one non-commissioned officer and 
eight men, were next ordered to take‘ up a temporary 
protected position. Digging began at 11.3, a shallow pit 
was made by 11.12, and the wood for sleepers to carry the 
mounting rails was laid by 11.17, and secured by pickets. 
The gun was in its pit at 11.214, and the first round was 
fired at 11.23}—that is, 20} minutes from the time 
the word was given toentrench. It may be seen in Fig. 21 
that the pit was a shallow one, only affording partial 
protection; also the ground was sand, and easily worked 
by spades without picks. This, however, is immaterial 
to the issue. It is apparent that this mounting is capable 
of being easily moved and put into a strong position in 
a very short time; and this, as noticed above, might 
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make this mount very valuable in the general store of 
reserve pieces in a besieged place. The coming into 
action with the horses hooked in may be regarded more 
as Captain Dreger’s fun rather than serious purpose. The 
skirmishers and supports would spread and shoot down 
the horses and men outside the cupola, especially in the 
case of “action” to “right ” or “ left.” 

(5) A 53 em. (2°09in.) 24-calibre quick-fire gun, in 
movable shielded mounting, was next unlimbered and 
fired with loaded ring shells against skirmishers. 

(6) A 3°7 cm. (1°46in.) 238-calibre quick-fire gun, in 
movable shielded mounting, was then limbered up and 
brought into a permanent {position, consisting of a pit 
of full depth to cover it, lined with wood, and afterwards 
taken out of it. This design is shown in Figs. 22 
and 23, which have already appeared in THE ENGINEER 
in December, 1888, with a description in detail. The 
hood of this mounting had been fired at with an 8°2cm. 
gun at 1500m. range and struck three times, slight 
indents only being made. 

(1) Saturday’s work began an operation on which the 
value of the heavier shielded mountings greatly depends, 
namely, the erection of one of them in a pit made for it. 
The one selected was that for 12 cm. (4°72in.) howitzer, 
of thirteen calibres. The simplest mechanical means 
were purposely employed, consisting of a travelling 
crane made by an erection of fir poles in the form of a 
sort of gin, with four feet striding on to two trucks, which 
moved on parallel lines of rails. A differential pulley 
was suspended to lift the pieces of the mounting. The 
heaviest lift is 1900 kilogs. (1°87 tons), being the hood or 
cupola roof pieces, of which there are two, the hood being 
in this case made in two thicknesses. The entire weight 
of the mounting is 17,000 kilogs. (16°78 tons). Six men 
performed the entire work. They commenced at 9.42, 
and completed it by 11.30, having occupied one hour and 
forty-eight minutes. 

(2) Later in the day the piece fired in quick-fire at 
a 10m. (82°8ft.) target, at 4500 metres (4921 yards) 
range, one non-commissioned officer and four men 
working the gun, and firing eleven shots in thirty-five 
seconds. The construction of this mounting is similar to 
that for the 53 cm. gun, shown in Figs. 24 and 25, of 
which a description was given in THe ENGINEER of 
December 7th, 1888. 

(3) A mortar in a shielded emplacement for a 12 cm. 
(4°72in.) mortar—Figs. 26 and 27, of which a description 
was given in THE ENGINEER of December 7th, 1888—was 
next fired with loaded shells at an object representing a 
siege battery, at 2500 metres (2784 yards) range. The 
battery was half sunken, the level being 1 m. below the 
ground. The elevation was 40} deg. The record of 
each shot need not be given. The general effect is 
shown on Diagram 6, two shells falling in the battery, and 
two just outside, making craters of about 5ft. diameter 
and 15in. depth. The twelve rounds were fired in quick- 
fir 


e. 

(4 and 5) A 12cm. (4°72in.) 24-calibre Krupp gun was 
next fired in a shielded mounting with blind shells and 
common black powder, also a 21 cm. (8*27in.) 12-calibre 
Krupp howitzer. One shell from the latter broke up. 

Lastly (6) Two 15 cm. (5°9lin.) 25-calibre Krupp guns 





fired salvoes from non-recoil carriages in an armoured 
turret. 

The main questions in all these are the ease of working 
and the strength of mounting. The large turret for the 
two 15 cm. guns, revolved once, when its momentum was 
overcome, in eleven seconds, but generally slower 
as twenty-two to forty-two seconds. The 21 cm. mount. 
ing, two revolution in twenty seconds. 

The following remarks suggest themselves on the whole 
trial and exhibition of Gruson materiel. First as to the 
turrets and heavy-shielded mountings. The mechanism 
is excellent. The ease with which the heavy shielded 
mountings are worked is only to be understood when it 
is borne in mind that they revolve on a central pillar 
so that there is a great leverage against resistance, 
Their behaviour under fire appears to be very 
good. There is a space between the edge of the 
hood or cupola top and the glacis plate or ring round it 
varying from about 1}in. in the large turret for the two 
15 cm. guns down to about }in. in small mountings. On 
firing, the hood is forced against the edge of the glacis 
ring, but there is little apparent violence or bad effect 
either on mounting or on the accuracy of the shooting, 
The 12 cm. mounting was erected very easily, and cer. 
tainly might be dispatched and put up under favourable 
conditions at any desired spot previously prepared for it, 
at night. Where any kind of rails existed, the operation 
would be specially simple. The element of resistance of 
the cupola roofs was not tried here, but it has been 
tested at Bucharest and elsewhere. Smokeless powder 
is held by some to have rendered it so easy to conceal 
the position of a gun, and to have detracted so far from 
the value of protection as to make it questionable if the 
money needed for the latter is a good investment. This 
in a measure is true, but it is suggested that it does not 
apply to the case of systematic attack such as is employed 
in sieges, when all positions become known and 
attacked almost as accurately as if seen. The partial 
destruction of the sluice completely concealed in the 
ditch in Strasburg, by curved fire in 1870, may be 
taken as an instance of this occurring in actual war. 
Here, then, it is suggested that protection is of even more 
importance than concealment, and the cupolas and 
mountings exhibited at Tangerhuette certainly afford 
very complete protection, as well as being difficult 
to see, and it would take so enormous an expenditure of 
fire to destroy them, that probably they would remain 
serviceable until they should be captured. It has been 
objected that the man directing the fire in the shielded 
emplacements is boxed up too closely, and that in some 
of these a small ‘ Admirable Crichton” would be needed 
to work with success, and that it is a mistake to endea- 
vour to afford absolute security to any one, because it 
ends in the same result as was produced on the heavy 
plate body armour, which was commended by King 
James I. as not only protecting the wearer, but prevent- 
ing him from injuring any one else. This objection is 
reasonable, but it would be perfectly easy to give the 
smaller hoods manholes in the roof, so that if needed the 
man could raise his head and look out for an instant. 
They existed in the Bucharest cupola, and there is one 
in the turret for the pair of 15cm. guns. It has also 
been objected that nuts and bolts exist, which might be 
dislodged and form dangerous langridge. This applies 
chiefly to portable steel constructions, but the impres- 
sion that this is characteristic of Gruson’s designs 
appears to be a mistake. Even in the 12 cm. shielded 
hood, which is made in two thicknesses, screwed 
together for the sake of portability, the bolts could not 
fly into the interior, seeing that they end in a decreased 
screw which hardly reaches to the interior surface of the 
inner cupola. Of course, this objection cannot be urged 
against chilled iron shields whose special characteristic 
is the total absence of langridge. Details, such as posi- 
tion of bolts, ventilating holes and the like, might be 
varied at any time. In the practice made at targets at 
Tangerhuette, there was great room for improvement in 
the judgment of some of those best qualified to speak, 
and the same is true of some of the operations, such as 
getting a portable shielded mounting out of its counter- 
sunk position. No one, however, would come all the 
way to Magdeburg merely to see accurate target 
practice, which is only material so far as concerns 
the efficiency of the guns. For example, if the 
oscillation or vibration of the guns fixed in the hoods 
had affected the practice, there would have been a 
valid cause of objection. This was not the case, and 
errors in setting fuses or time lost in getting the exact 
range do not concern us. Certainly, one matter in 
connection with the firing deserves to be noted. Visitors 
were invited to offer themselves to record the effects at 
targets, in fact, to form the range party, so that the 
curious result is produced of the Tangerhuette range reports 
being signed by Col. Walford, R.A., and other officers. ‘I his 
may be regarded as a very happy idea, and nothing better 
could have been done to deserve confidence in England than 
that a Shoeburyness officer of Col. Walford’s experience 
should have undertaken the range werk at Tangerhuette, 
particularly when it was done impromptu, in answer to 
an open invitation. The good temper and presence of 
mind of the men in performing their operations was 
remarkable, especially when any complication arose. 
Another point to notice and to take to heart in England, 
is the perfect familiarity and confidence with which 
smokeless powder was used. The visitors had almost 
forgotten what black powder meant, until a few rounds 
at the end of the day reminded them of it. In conclu- 
sion the most remarkable design and features exhibited 
may be repeated :—(1) Simplicity, efficiency, and speed 
of the quick-fire gear. (2) The power of the quick-fire 
field guns when the recoil was checked. (3) ‘I'he nave 
brake employed. (4) The power of heavier guns on 
naval mountings, where automatic epee d took the 
place of non-recoil. (5) The behaviour of the movable 
shielded mountings dragged by horses, and got in and out 
of gun pits. (6) The erection of the heavier shield and 
gun mounting in 1} hours. (7) The behaviour of the 
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AND STEEL INSTITUTE IN THE 
UNITED STATES. 

ice ing of the Iron and Steel Institute in the 

P ou — this year promises to be thoroughly 
id Probably 800 members have left this country 
sae erious steamers, sume sailing a week or ten days 
before others, in many cone combining a. — 

jeasure. An Iron and Steel Congress opened in Chicker- 

Hall, New York, on the night of the 29th ult. The 
re ess includes 120 members of the German Metal- 
en ] Association, and a large proportion of the 
yo 0 Mining Engineers’ Society, which has a 
ale of 2000. The members of the American 
parte of Mechanical Engineers were well represented. 
the general arrangements are under their care. Each 
town and locality visited has its own reception com- 
nittee, and makes separate arrangements. 
;' The meetings of the Congress are arranged in three 
cections, the first being held at New York, the second, 
which is to be of an international character, and will be 
attended by many Continental people, takes place at 

‘ttsburg, being promoted in the same way; and the 
third will consist of excursions to the North and South, 
including Chicago, Niagara, Cleveland, and other points 
on route, The members of the Congress will pay a visit 
to Mr. Edison’s laboratory, and the annual dinner of the 
Institute took place at Delmonico’s Restaurant, Fifth- 
avenue, on Thursday. : 

The head-quarters of the engineers are at Park-avenue 
Hotel, where an office for supplying informaticn has been 
established under the charge of Mr. T. B. Lee, secretary 
of the American Society. fagl 

In future impressions we shall deal in detail with the 
proceedings of the Congress. 

On Wednesday, October 1st, an inaugural address was 
to have been delivered at the morning meeting by Mr. 
Abram 8. Hewitt, president of the American Institute of 
Mining Engineers, who proposed to discuss the relations 
of capital and labour incidental to the iron and steel 
trades and allied industries. To the sorrow of the meeting, 
however, Sir I. Lowthian Bell announced to the delegates 
that he was too ill even to be present. 

Sir Frederick Abel has been unanimously elected 
president of the Iron and Steel Institute, in the room of 
Sir James Kitson, whose two years’ term of office has 
expired. Meanwhile, Sir James Kitson remains president 
of the Convention, or Congress as it is variousiy called. 
He was introduced to the meeting by Mr. Andrew 
Carnegie, who, in a brief valedictory address, welcomed 
them from the shores of the old land to the new, and 
extended hands in cordial greeting. Bearing the sacred 
name of guests, the visitors could claim their hospitality 
and kinship by virtue of the gratitude owed to European 
inventions, which enable Americans to baffle competition. 
Mr. Carnegie went on to say, ‘The development of the 
iron and steel industries is due to your ideas, to your 
Neilson, Bessemer, Siemens, and Gilchrist. The only 
things you will find here that are new are improvements 
in mechanical and civil engineering, in the sinking of 
pneumatic tubes, in bridge construction, and in the build- 
ing of railways. Among your hosts are members of the 
Electrical Society, headed by Mr. Edison. Our whole 
Continent is open to yourinspection. Every manufactory 
will be delighted to open its doors to you, and do not be 
delicate, get everything that is good from us, as we do from 
you. There should be no petty antagonism in the search 
for scientific accomplishment and its last attainment— 
truth. Your visit will be a lasting benefit to everyone. 
This is an age of firsts. For example, the British Iron 
and Steel Institute now crosses the Atlantic for the first 
time. When a hundred years hence is celebrated the 
centenary of this visit, how petty we of to-day shall 
appear. Then the inhabitants of the United States will 
number 400,000,000, and they will be able to take a three 

. days’ trip to Europe by an electric motor.’ He hoped 
they would repeat this visit to form new and cement old 
friendships. Mr. Carnegie’s closing remark of “Twice 
— to the shores of the new land” was greeted with 
cheers. 

Sir James Kitson replied at some length. It was not 
the first time, he said, that he had to reply to an address 
of welcome. ‘The invitation to the Institute to visit 
America was a long-standing one. It was first offered in 
1873, “but the perils of the voyage then deterred them 
from accepting it.” We may add that we cannot under- 
stand the meaning of this statement. There was no more 
peril in crossing the Atlantic in 1873 than there is now. 
His sole regret now was that Sir Henry Bessemer was 
prevented by old age from participating in this Congress. 
He desired Sir James to say that he relinquished the idea 
of making the voyage with reluctance. Mr. Carnegie had 
said that this is an age of “firsts.” Thus the United 
States are the first producers of iron in the world, and 
this is the first year of their exceeding the production of 
Great Britain, in which industry Great Britain would 
never be able to regain the lead; and Andrew Carnegie 
was the first producer of iron in the world. Sir James 
then touched on technical education, and briefly sketched 
the presidential history of the Iron and Steel Institute. 

At the conclusion of the address Mr. Lewis announced 
that an excursion had been arranged on the Hudson 
River, in the afternoon, and the sitting was adjourned at 
noon, the members lunching on board the excursion 
steamer. Those members who preferred not taking part 
in the trip met in the afternoon to hear papers read on 

The Bessemer Process,” by Mr. Henry M. Howe and on 
the Development of American Blast Furnaces,” by Mr. 
James Gayley. 

The opening address, which Mr. Abram S. Hewitt was 
prevented by illness from delivering, has been printed and 
distributed. One point in it, in which he says “ The time 
‘8 approaching when capital and labour will be joint 
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owners of their productions,” has excited a good deal of 
attention and comment. 

By a lucky coincidence, the meeting of the American 
Institution of Mining Engineers was also being held in 
New York on the 29th ult. Papers were read by Mr. 
William Potter, of St. Louis, on “The Iron Mountain 
Mine,” and by Mr. W. F. Durfee on “ American and 
Foreign Practice with the Diamond Drill.” On the 
following evening three papers were read, all of them 
illustrated by the stereoptican, the subjects being ‘‘ The 
Copper Resources of the United States,” by James 
Douglas, jun.; “The New York Aqueduct,” by A. Fetley; 
and “The New Iron-breaker at Drifton, Pennsylvania, 
with Remarks on the Preparation of Anthracite Coal,” by 
Eskley B. Coxe. This ended the session of the conven- 
tion of the American Institute of Mining Engineers. 

The papers to be read before the Iron and Steel Con- 
gress are on “ The I’uture Manufacture of Iron,” by Sir 
Lowthian Bell; on ‘The Development of the Marine 
Engine during Fifteen Years,’ by Mr. E. A. Seaton, of 
Hull; on “The Protection of Iron and Steel Ships 
against Foundering from Injury by Shot,” by Sir 
Nathaniel Barnaby; and on “ Aluminium Steel,” by Mr. 
R. A. Hadfield, of Sheffield. The programme of arrange- 
ments comprises:—On the 1st, an excursion on the 
Hudson River; on the 2nd, the unveiling of a statue to 
Alexander Syman Holley, which ceremony will be followed 
by a banquet; and on the 3rd, a visit to the electric works 
of the city, the Navy-yard, De la Virgue refrigerating 
works, the Washington Bridge, the Tilly Foster iron 
mine and electrical separating works, and the Edison 
laboratory. On the 4th the guests will leave for Phila- 
delphia by special train. On the 9th and 10th the Con- 
gress will sit at Pittsburg. It is expected that the 
proceedings of the Congress will terminate in time to 
allow the foreign members to sail for England on 
November 6th. 








LAUNCHES AND TRIAL TRIPS. 


The screw steamer Genoese has made a successful trial run after 
alterations. These include a new boiler for 150]b. working pres- 
sure, fitted by Messrs. David Rollo and Sons, Fulton Engine 
Works. The high-pressure cylinder has been removed, and a new 
cylinder fitted of suitable dimensions for using the high-pressure 
carried. A very extensive overhaul has been given to the hull and 
machinery, to the specification of Mr. George Hepburn, for Messrs. 
John Glynn and Son, the managing owners of the vessel. 

On Monday, the 29th ult., Messrs. Ropner and Son, Stockton, 
launched a steel screw steamer named the Feronia, of the following 
dimensions :—Length over all, 325ft. 6in.; breadth, 40ft. 6in.; 
depth moulded, 23ft. 7in. This steamer has been built, under 
special survey to class 100 Al at Lloyd’s, to the order of Messrs. 
Gladstone and Cornforth, West Hartlepool, and will carry 4500 tons 
cargo and fuel, on Lloyd’s summer freeboard. She has a short full 
poop, in which is fitted acec dation for in and officers. 
She is built on the web frame principle, and, having very large 
hatches, is well adapted for carrying heavy cargoes, She will have 
four steam winches, multitubular donkey boiler, steam steering 
gear, screw gear aft, and patent windlass. Her engines are by 
Messrs. Blair and Co., of 1100-horse power, with two steel boilers 
working at 160 lb. 

On Friday, the 26th ult., Messrs. Sir Raylton Dixon and Co., 
Middlesbrough, launched a steel screw steamer, named the 
Mayumba, for Messrs. Elder, Dempster, and Co., of Liverpool. 
This vessel is built on the web frame principle, with long raised 

uarter deck and partial awning deck, and is of the following 
y enterica gro over all, 307ft.; breadth, 40ft.; depth, 
moulded, 21ft. 4in., with a deadweight capacity of about 3600 tons. 
She has wood sheathed decks, and all accommodation for officers 
and men above deck in well ventilated houses for the West African 
trade. Her engines will be fitted by Messrs. T, Richardson and 
Sons, of Hartlepool, having cylinders 224in., 37in., and 6lin., b 
39in. stroke. This vessel was launched from the stocks on which 
another steamer of similar size was standing so lately as the 5th of 
July last. It is the sixteenth launched by Sir Raylton, Dixon, and 
Co, this year. 

The s.s. Tigris was taken on her trial trip on Thursday, the 25th 
ult., on the measured mile off Tynemouth. She is 290ft. long, 
40ft. beam, and 24ft. 24in. to top of ordinary floors, and is built 
under the spar-deck rule, by Messrs. John Blumer and Co., of 
North Dock, Sunderland, to the order of the Persian Gulf Steam- 
ship Company, of London, and designed to carry 3250 tons dead- 
weight cargo, and is fitted with 500 tons of water ballast. The 
engines, of the triple-expansion type, with cylinders 23}in., 38in., 
and 42in., with a stroke of 42in., and two double-ended boilers, 
1lft. 9in. diameter and 15ft. 6in. long, are by the North-Eastern 
Marine Engineering Company, of Sunderland; and both hull and 
machinery have been constructed under the superintendence of 
Messrs, Flannery, Baggallay, and Johnson. The trial trip took 
place in fine weather with a light N. W. breeze, and the mean result 
with light ship and about 330 tons of water ballast was, we are 
informed, a speed of 11°544 knots per hour, everything working 
smoothly during the trial. 














A New Meat Cvurrer AnD SavsaGE Maker.—There is reason 
in the roasting of eggs, and even the making of sausages requires 
a A new machine for the — has been made by Mr. 
Thomas Williams, jun., West Smithfield, which possesses consider- 
able merits. Many of the sausage machines of American origin 
have been far from perfect, and are, more properly speaking, 
meat-grinding machines. Sausage meat should be cut, and the 
new machine refe~red to is distinctly a cutter. It has the usual 
hopper and casing, in which is enclosed a powerful screw, which 
carries the meat and forces it to the cutting device. This consists 
of an eight-bladed knife, which revolves between a fixed two- 
bladed knife on its inner side, and a cutting plate on the 
outer side. This cutting plate is a metal disc, provided upon 
one face with a number of grooves or channels, which converge 
towards a circular centre aperture, forming the delivery orifice of 
the minced materials. The channelled face of the plate is ground 
true, to bring the edges of the ribs to a sharp cutting edge, and 
the knives revolving in cutting contact with such edges, impart a 
perfect scissors cut to the substance passing between them. The 
channels are shallow towards the periphery of the plate and deepen 
towards the centre orifice, to prevent choking. The powerful screw 
insures constant feed to the cutters, and there is no accumulation 
of meat in the machine after operation. A filling nozzle is attached 
for filling sausage skins; this takes the meat from the delivery 
orifice, through which it is forced by the screw feed to the skins. 
The machine is remarkably rapid in its action, and as much as 4 lb. 
of sausages are turned out in a little less than a minute bya 
small machine, no residuals being left in the machine. Large 
machines are made to produce as much, it is said, as 20,000 of 
sausages inan hour. The advantages claimed for this machine, 
which is called the ‘‘Champion,” is that it is very quick, there 
is no choking, the meat is thoroughly minced and not pounded. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
pratense sme 





THE CONSTRUCTION OF DYNAMOS. 


§1r,—I am much obliged to“‘J. H. H.” for his letter; but kindly 
om me to point out that he has not yet answered my question. He 
not made any attempt to put into pounds, shillings, and pence 
the difference between the new and the old machines. May I ask 
him to give me a hint on this point ? 

Again, he forgets that the 6-horse power to which I refer includes 
that needed to overcome the friction of the 6-horse power gas 
engine, which cannot be less than 1-horse power, and the counter 
shaft and pulleys. I do not think my dynamos get more than 
4}-horse power out of the six indicated, therefore I fancy the 
efficiency ofthe dynamos is very far from being bad. 

Speaking not long since to a maker of dynamos, he told me that 
it would be far better for me to have a machine with an efficiency 
of 80 per cent. than to try for 90 or 95 per cent., the latter being 
far more likely to get out of order. Is this really so ? 





Octuber Ist. VoLt AMPERE 
DEFLECTION OF BARS. 
Sir,— 
5 ~ Ls 
H=-x°* a. 
ss 6875 ( 3E1 


6 = original deflection. 
w = decrease in deflection. 
I = moment of inertia. 
E = modulus of elasticity. 
L = length of bar measured in a straight line. 





The above formula is, I think, the one Mr. Robertson requires. 
High-street, East Hartlepool. WAKE. 
September 26th. 


GALVANISED PIPES AND CISTERNS. 

Sir,—I have had a novel experience to me in the use of above. 
I fixed about eight months ago an hydraulic ram to supply water 
to a mansion from an ordinary spring. The water is, by analyst’s 
report, fit for drinking purposes, but contains a large quantity of 
chlorides and nitrates. The supply is taken from the spring 
through the drive pipe to the ram in ordinary cast iron socket 
pipes. From the ram the water is conducted to galvanised iron 
cisterns at the top of house, a distance of 1600ft., through ljin. 
internal diameter galvanised iron steam pipes. The water is 
delivered into the cisterns perfectly clear, but after exposure to 
the air, an iridescent film forms on the surface. This I have had 
analysed, and is, I find, carbonate of zinc, and of this there is over 
one grain per gallon. 

I have for many years used galvanised pipes of small bore in 
preference to lead or plain iron, as I considered there was less 
corrosion or chance of poison, but quite apart from the question 
whether zinc in small quantities is poisonous or not, the presence 
of such a film on the water is very objectionable, and practically 
makes it useless. Is there any means other than new cisterns and 
pipes of another material of getting rid of the difficulty! Have 
you ever heard of a similar case? I shall be glad of any informa- 
tion, as it strikes me the possibility of such occurrences would 
seriously affect the use of galvanised pipes or cisterns. 

Braintree, September 26th. Francis Hy. CRITTALL. 





BRAKE INDICATOR DIAGRAMS. 


Sir,—Would any reader kindly tell me if the following indicator 
diagram would be correct if taken from a steam winch cylinder 








CUT OFF HALF STROKE 


where the steam is used as a brake to check the weight lowered, or 

with a locomotive, a card taken when running “ahead” with the 

gear “astern?” IP 
Bath, September 30th. Por 


STRESSES IN CRANE POSTS. 


S1r,—Does the angle of the chain in a jib crane alter the load on 
the tie rods? A good deal has been said on this matter in your 
columns, but now for “‘ practice” on the question. I have seen— 
in cranes that had Iuffing chain in lieu of tie rods—the jib calmly 
lift up without the weight to be raised moving at all; and in 
several cases have seen tie rods doubled up by being in compres- 
sion. It is easily proved by a stress diagram that such is the case, 
but I have given you a statement of fact, not theory. ‘Crane 
Post ” will soon solve the question with his model. 

Hull, September 27th. Bent TiE Rov. 











TECHNICAL Epvucation.—Autumn has come, and the youth of 
the country is girding up its loins for the struggle in the coming 
winter. Already the ‘‘shouting of the captains” is to be heard, 
and programmes of the various instructors, good, bad, or indif- 
ferent are to be seen, inviting all who are interested to come and 
partake of the goodly feast of reason and flow of knowledge to be 
found within the gates of their respective academies. The student 
of science, whether he knows it or not, should be actuated by a 
definite purpose, and it is necessary here to point out that the 
definite purpose should be sufficiently limited in its scope to give 
tudents a r ble chance of its successful accomplishment. A 
student may become possessed with the definite purpose of acquiring 
a technical knowledge of nearly every chemieal industry existent, 
and we must say that one or two of the prospectuses we have seen 
would tempt the youthful enthusiast to do this with the result that 
his little knowledge becomes a dangerous thing to himself and his 
future employers. We fancy we hear some one echoing the words 
“* competent instructor,” and certainly the choice of an instructor 
in chemical technology is not too easy a task. There are not want- 
ing those who set up as instructors, though they have scarcely done 
more than pay an odd visit to a gasworks, or made a carefully 
guided tour of an alkali works in the company of a keen-witted 
manager at a time when they were expected. e colleges of this 
country are not well supplied with men, who, in addition to being 
highly qualified chemists, have spent years in the successful daily 
practice of technological chemistry. Yet this is the sort of man 
the instructor should be. Placed in the care of such a teacher, in 
a well-appointed laboratory, there should be no difficulty to pre- 
vent any student, who has mastered the prelimiuaries above 
referred to, from acquiring a very creditable and useful knowledge 








It is very simple, requires scarcely any cleaning, and can be easily 
repaired 


of the particular branch to which he devotes his energies.— 


Chemical Trade Journal, 
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THE STEAM YACHT IMOGEN. 





™ In our first notice of the marine section in the Edinburgh 
International Exhibition, which appeared in THE ENGINEER 
of July 18th, there will be found a description of Messrs. 





journal, instead of being tandem, the four cylinders of this 
type of engine are upon the same level, and consequently are 
all easy of access and repair. Moreover, in consequence of 
the cranks being directly opposite to each other, instead of at 
right angles, it has been found that the machinery works 
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PLAN OF IMOGEN’S ENGINES. 


Fleming and Ferguson’s model of the screw yacht Imogen, 
then building by that firm of shipbuilders and engineers at 
Paisley. The Imogen has since been launched and engined, 
and on Friday, the 12th ult., she went upon her official speed 
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trial at Wemyss Bay, on the Firth of Clyde. More than 
ordinary interest was taken in the trial runs of the 


almost noiselessly and without any appreciable vibration. 
This experience was fully confirmed in the case of the 
Imogen, which attained a mean speed of 14118 knots, with- 
out a moment’s stoppage or any indications of heating 
throughout the trials. e absence of vibratory motion and 


noise was particularly remarked by all on board during the 


LP Cyl? 50 Diam? 33 Stroke. Mean Pressure 9°4 Ibs. 
Constant 31-°08* 9'4= 29211. I.H.P. 
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| speed runs, and this quality, combined with the small amount 


of space occupied by the engines, having regard to the power 


| they develope, make the type specially suitable for yachts 
Imogen from the fact that she is the first large yacht fitted 


and other vessels designed for purposes of pleasure. The 


with Messrs. Fleming and Ferguson’s patent quadruple | principal dimensions of the Imogen are 155ft. by 24ft. by 


expansion engines. As we have already explained in this 


15}ft.; her extreme draught is 114ft., and her displacement 











at that draught is 447 tons. The cylinders are 17in., 25in 

84in., and 50in., with a 33in. stroke; the steam pressure o, 
three runs was 1601b., 1601b., and 158 Ib. respectively : the 
number of revolutions per minute 96; and the in icated 
horse-power was 1070. By the courtesy of Messrs, Fleming 
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and Ferguson we are enabled to reproduce a set of the indi- 
cator diagrams. The figures work out as follows :— 
fs _ ret =. } = 528°8 forward crank. 
d . = 22-1} = 542°4 after crank. 
Total = 1071-2 LH. Power. 
It may further be remarked that the boiler is 144ft. in dia- 
meter and 94ft. long. The screw propeller is four bladed, 
with a diameter of 10ft. 2in. and a pitch of 16ft. 
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The Imogen has been built for Mr. J. K. Wood, of New- 
castle, New South Wales, and her scantlings are in accord- 
ance with the requirements for the highest class at Lloyd’s. 
As we have stated on a former occasion, the fittings of the 
yacht are of a most chaste and luxurious character, and our 
supplement shows that all the arrangements in the design 
have been carefully worked out by her builders. Besides 
the owner and his friend, there were present at the 
trial Mr. G. L. Watson, the well-known Clyde yacht designer; 
Mr. James A. Allan and Mr. Richard G. Allan, of the Allan 
Line, Mr. D. Johnston, Mr. C. J. North, representing the 
Admiralty ; Mr. John Darling, of the Union Steamship Com- 
pany of New Zealand; and various representatives of the 
Press. 











THE LITTLE FOUNTAIN FILTER. 


Tuts is a domestic filter designed to be fixed in a pantry 
and connected to a water supply or a supply tank. The 
water enters beneath the shelf on which the filter stands, and 
the supply is here regulated by a tap. The water then 
ascends through the filtering media which are enclosed 
between two horizontal porous bricks, and this filtered water 
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is collected at the top of the filter, where it is also permitted 
to overflow. The advantages claimed for the filter are :— 
There is no daily filling required as in the case of most ordi- 
nary filters, and as the water is constantly running there 1s 
no accumulation of stagnant water. The filtration 1s best 
performed by admitting the water very slowly, and even at 
the rate of one drop per second the supply amounts to five 
gallons per day. The filter is casily cleaned by extracting 
the contents and withdrawing the bottom screw. The cost }s 
made as low as possible, and only ordinary wood charcoal 1s 
used with clean silver sand as the ga media, thus 
making the expense of renewal very trifling. It is manutac- 
tured by Messrs. Geo. Skey and Co., Tamworth. 
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RAILWAY MATTERS, 


A prosecT for extending the Transcaspian Railway to 
the Persian town of Meshed is said to be under consideration by a 
Special Russian Commission. The scheme will be laid before the 
Shah when fully worked out. 


Ir is proposed to equip and work the Leeds-Roundhay 
tramway electrically by means of the Thomson-Houston overhead 
conductor system, and the proposal is now under the consideration 
of the Leeds Tramways Sub-committee. 


Surveyors of the London and North-Western Railway 
Company have paid several visits to the Spen Valley recently, for 
the purpose of surveying a route of the contemplated new line of 
the company from Heaton Lodge to Leeds by way of the Spen 
Valley district. 


Tue Forth Bridge has falsified all prophecy concerning 
its power of paying for itself. The chairman of the North British 
Railway at the meeting on Monday was glad to say that the Forth 
Bridge was almost earning enough already to pay the full dividend 
on its cost, and that no fear need be entertained that either the 
North British or the other guaranteeing companies would be called 
upon to make up any deficiency. 


Tue reversing lever broke on one of the engines used 
to drive the cables of the Pittsburg and Knoxville Incline Railway 
on September llth. The American Engineering News says “ the 
engineer was unable to stop the train, ss. the cars were wrecked 
when they reached the terminals, but fortunately with no loss of 
life. The accident indicates gross carelessness on the part of the 
designer and builder of the machinery.” 


Mr. Ropert Water Battey, of the North-Eastern 
Railway, has just retired from the office of mineral manager for 
the company’s southern division after fifty-two years’ service, and 
a handsome testimonial has been presented to him by his co-officials. 
He is succeeded by Mr. Edward Lako, who has long been his assistant. 
It is rumoured that Mr. W. B. Johnson, for some years assistant 
to the general manager, is to take the place of the late Mr. Alex- 
ander Christison as general passenger superintendent, but this 
rumour lacks confirmation. 


Mr. T. W. WorspELt, the present locomotive superin- 
tendent of the North-Eastern Railway Company, has found it 
necessary, on account of the state of his health, to seek relief from 
the responsibilities of the office to which he was appointed in the 
year 1885. _ We understand, however, that he wilt not sever his 
connection with the company for some time, but that he will con- 
tinue it, in a consultative capacity, in matters affecting the depart- 
ment. Mr. Wilson Worsdell has been appointed } tive 
superintendent, and Mr. George Graham will, the Nezcastle Daily 
Journal understands, take the place of general assistant. 





Aw accident of a serious nature occurred last Sunday 
evening at Llanidloes. When about two miles from Llanidloes, a 
train from Brecon, which was drawn by two engines, left the 
metals, and the middle part, breal-ing away, ran over a deep em- 
bankment into the river beneath. e locomotives were pulled 
from the metals, and the drivers and firemen badly hurt. It is 
extremely fortunate that the couplings broke, or the whole train 
would have been precipitated down the embankment, which is said 
to be 200ft. deep. The passenger carriages kept the metals, and 
the passengers were subsequently conveyed to their destination by 
another train. The permanent way is greatly 


In his remarks to the half-yearly meeting of the North 
British Railway Company on Tuesday the chairman said: So 
pressing was the necessity for dealing with the increase of traffic 
that there was included in the proposed capital expenditure during 
the ensuing half-year a sum of £100,000 for rolling stock. They 
proposed a capital expenditure during the half-year of £300,000. 
They should be glad to be able to keep their capital expenditure 
within narrow limits, but the increased demands upon them for 
enlarged accommodation rendered such a course out of the question. 
As to the Waverley Station, they hardly expected the traffic to 
follow so rapidly the opening of the Forth Bridge. Since then the 
traffic between Edinburgh, Dunfermline, and Kirkcaldy had 
increased no less than 88 per cent., and the through traffic had 
increased very largely, and probably would have been still larger 
if their accommodation in the Edinburgh Station had been equal 
to the demands upon it. They had prepared a design of a station 
to meet the requirements as proved by the past few months. The 
cost would no doubt be considerable, but they felt satisfied that 
the station would add to the resources of the company. 


Aw accident occurred on the line of the North London 
Tramways Company, opposite the Manor House Tavern Green- 
lanes, on the 26th ult., by which numerous persons received in- 
juries. Shortly before three o’clock in the afternoon. The engine 
reached the point close to the Manor House, and passed over it in 
a regular way, but one of the hind wheels of the car left the rail, 
which swung round, and ran against a large lamp post in the centre 
of a refuge for pedestrians. The collision destroyed the lamp post, 
and threw several of the passengers off the car. About twenty 
persons were injured, the hurts being mostly cuts and bruises on 
the head, face andarms. Owing to the condition of a portion of the 
lines, a public inquiry was recently held by Major-General Hutchin- 
son, the result being that a provisional renewal was granted up to 
next month, to enable the company to execute the necessary 
repairs. It was alleged at the inquiry that many of the points 
were defective, and that accidents had arisen in consequence. It 
is a second time a lamp post on the same spot has been overthrown 
by a car belonging to the company. There are many places in 
London and other towns where the points and crossings are exceed- 
ingly bad—bad in form and bad in angle. 


A PRELIMINaRy report by Mr. Bagley, executive engineer 
in the service of the Government of Burmah, on the results of a 
railway survey amongst the Shan Hills has been published in 
Rangoon. His survey so far leads to the conclusion that there is 
only one route by which a first-class railway, with flat gradients, 
capable of carrying a heavy traffic cheaply, can be constructed. 
This leads up the Myitnge Valley, past Thibaw, to the junction 
with the Namyaw River, and then up that valley past Lashio and 
Maingyaw to the Salween at the Sopkyet ferry. From this the 
line would follow the Salween, on the bank that proved most con- 
venient, to near Kunlon, whence it would turn eastwards up the 
open fiat valley of the Namting. On the whole of this route, says 
Mr. Bagley, there is only one saddle to be crossed, between the 
Namyaw and Namkyet Valleys. The western approach to this is 
easy and gradual, and on the east the drop is only 200ft., with 
ground suitable for easy gradients. On the alternative route from 
Lashio to Theinni and. thence eastwards to Kunlon there are two 
ridges to cross, each 650ft. high, which would require twenty-six 
miles of 1 in 40 in heavy work, and thirty-five miles more of expen- 
sive hillside work. This is the line of the old China road. The 
Sopkyet route has many advantages; it is ten miles shorter, has 
only twenty-five miles of heavy work in it against fifty-one by the 
other route, and, above all, has easy grades, and passes through a 
rich and populous country from Lashio to Sopkyet. The total 
length from Mandalay to Kunlon is about 340 miles, and the 
average cost cannot be put at less than 14 lakh of rupees per mile. 
Up the Myitnge to Thibaw it can be made with fiat es— 
1 in 200 maximum—but the valley is narrow, winding, uninhabited, 
and unhealthy. Labour will be difficult to procure here, and no 
local traffic can be expected until great feeder roads are made. 
But at Thibaw the line will catch the Taungbaing tea and salt 
trade, and if the main China trade can be obtained, Mr. 
Bagley does not doubt that this is the line to adopt, in-spite of its 
drawbacks; 





NOTES AND MEMORANDA. 


ELEVEN of the New York daily papers are said to use up 
119 tons of paper daily, thus divided :—The World, 32 tons ; the 
Sua, 18 ; the Herald, 14; the States Zietung, 10; the Press and the 
Morning Journal, each 8 ; the Commercial Advertiser and the Daily 
News, each 7 ; the Times, 6; the Star, 5; and the Tribune 4 tons, 


Ar the present time deep coal is being worked at Ashton 
Moss, near Manchester, at a vertical depth of 1000 yards from the 
surface ; Rosebridge, near Wigan, 815 yards deep; Dukinfield, 
Cheshire, 717 yards; whilst at the nearest colliery to the measures 
- the Hull and Barnsley route, that of South Kirby, is 634 yards 

eep. " 


In London last week 2458 births and 1458 deaths 
were registered. Allowing for increase of ulation, the births 
were 254 below, while the deaths pent “ 36, the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate per 1000 from all causes, which had declined 
from 19°6 to 16-2 in the preceding four weeks, increased again last 
week to 17°2. 

Ir is estimated that the coal under the magnesian 
limestone, in the fields which it is now pro to test in the 
division of Lower Osgoldeross, will be no less than 58,000 acres, and 
in Lower Barkstoneash 35,000 acres. Taking the workable seams 
of coal at fifteen, with a total thickness of 45ft. of coal, the acreage 

iven would be about 145 square miles, the yield averaging 
300 tons for each foot, the actual quantity being 1600 tons, but 
the difference of 300 tons will allow of loss in working and in other 
ways. There would consequently be 58,500 tons of coal to each 
acre worked, or a total for the 155 square miles of 5,783,200,000 
tons, which at the present production of the whole of Yorkshire 
would last for 250 years. 


A NEW cotton plant is of some importance to 
machinery makers. During the past year, in Egypt, there has 
been an increased cultivation of a new variety known as Mitafifé. 
This plant was discovered a few seasons ago at Benha, and this is 
the first occasion on which it has been planted on a large scale. 
Although its produce is not quite so ak in quality as that of the 
Ashmouni plant and is of shorter staple, it produces a much larger 
proportion of cotton to seed than any other variety ; at the same 
time it has the advantage of being earlier and less susceptible 
to atmospheric influences. The result of last year’s experiment 
was 80 encouraging that this year a still greater area has been 
planted with the Mitafifé cotton. 


An interesting note, says the Electrical World, comes 
from a correspondent in Woonsocket, R.I. Some time since there 
was trouble with one of the arc machines in use, and after a careful 
investigation by Mr. Pierce, the electrician, who kindly furnishes 
the facts, it was found that the static discharge from a belt to the 
frame, and thence to the armature, perforated the insulation so 
that the machine current had followed it, ‘and burned out the 
armature coil. The trouble once found, a very simple and effective 
remedy wasemployed. Grounded rods were bent from the pulleys 
so as to take the static discharge from the belt. It is well known 
that quite a powerful spark can be obtained from belts under 
certain circumstances, but this is a remarkable instance of its effect. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
20 per 1000 of their aggregate population, which is estimated at 
9,715,559 persons in the middle of this year. The death-rates per 
1000 per year in the several towns, alphabetically arranged, were 
as follow: — Birkenhead, 21°8; Birmingham, 172; Blackburn, 
27°4; Bolton, 23-9; Bradford, 20°8; Brighton, 17°7; Bristol, 15; 
Cardiff, 30°77; Derby, 11°4; Halifax, 25°4; Huddersfield, 17-7; 
Hull, 20-7; Leeds, 21°9; Leicester, 16°6 ; a hy 25°8; London, 
17-2; Manchester, 32°6; Newcastle-on-Tyne, 25°6; Norwich, 27-9; 
Nottingham, 14°3; Oldham, 22°7; Plymouth, 28-5; Portsmouth, 
21-9; Preston, 32°2; Salford, 21°3; Sheffield, 20°8; Sunderland, 
25:2; Wolverhampton, 24-4. 


Durine the past week a number of letters have appeared 
in daily contemporaries on the use of the watch asa =o by 
the aid. of the sun. The simple rule for this may be given here :— 
‘* Point the hour-hand to the sun; if before noon—twelve o’clock— 
divide the figures before the hour-hand to XII., when the point 
half-way will indicate the north; if after noon, divide the figures 
after the hour-hand to XII., when the egg half-way will also indi- 
cate the north. Two instances will make this clear:—If at eight 
o’clock in the morning, figure IIII. points to the north; if at six 
o'clock in the evening, figure IX. points to the north.” That is to 
say, then, that before noon the figures pointing to the north are on 
that half of the dial which is showing the hour. After noon the 
north pointing figure is on the same side as the figures of the 
hour. 


Tue length of telegraph lines of the world at the end o. 
1889 had reached a total of 1,680,900 miles, sufficient to go round 
the equator seventy times. Of this total, the United States had 
776,500 miles of wire, on which, in 1889, no less than 56,000,000 
messages were sent. France has 220,890 miles of wire, on which 
30,050,000 despatches were transmitted last year. Great Britain 
possesses 180,000 miles of metal line, and in 1889 sent 50,000,000 
messages. Russia has spun out 170,500 miles, and in one year 
di tched 10,280,789 missives. Australia has strung across its 
ales no less than 105,360 miles of wire, and transmitted in 1889 
12,000,000 messages. Canada has 58,500 miles, and made an 
annual record of about 4,027,581 despatches. Italy owns 19,500 
miles, and did a business in 1889 of about 7,000,000 electric 
messages. pt has 5500 miles, and is in connection with India 
and England by submarine cables, on which last year 1,600,205 
communications were transmitted from one end of the globe to the 
other. China has 5500 miles of wire across Mongolia ; and Japan 
owns 16,500 miles, over which 5,000,000 messages were sent in one 
year. New Zealand has covered itself with 11,375 miles of metal 
cord, and despatched 1,835,394 g T: ia has 2500 
miles of telegraph wires. Persia claims, in partnership with 
European wires, about 6124 miles. South Africa has a credit of 
4310 miles of wire. There are, besides, 942 submarine cables, 
exclusive of the seven Atlantic cables, with an aggregate of 112,740 
nautical miles, 


A very interesting discovery has been made at the 
Roman city of Silchester. The excavators came across a dry well, 
which, on being explored, proved quite a little museum of anti- 
quities. Some 15ft. down, a Times correspondent says, the diggers 
found an urn-shaped pottery vase, about a foot in —— uite 
intact, and, curiously enough, protected by lumps of chalk built 
around it. The vase, which probably originally contained some 
— substance, was, however, quite empty. Above it were 

eposited a t number of iron implements, most of which were 
in a wonderful state of preservation. They seem to have been the 
tools of a carpenter and a coppersmith or silversmith, with some 
miscellaneous objects of blacksmith’s work thrown in. The prin- 
cipal specimen is a carpenter's plane of quite modern type, although 
unquestionably more than 1 years old; three or four axes, 
retaining their fine cutting edges and still quite serviceable; a 
number of chisels and gouges of all shapes and sizes, h 
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MISCELLANEA. 


Mr. WILLIAM SumMERS—son of the late }\ 
Summers, C.E., M.I.N.A., of Messrs. Day, Summers and @ 
Southampton has purchased the business of Messrs, Alf “ 
Payne and Sons, Southampton, yacht builders, and intends ca _ 
ing it on under the style of “Summers and Payne.” 7 


Messrs. FLEMING AND Ferrauson, shi 
engineers, Paisley, have received an order from 
the Allan Line, for a large steel steam yacht to be 
of the builders’ patent quadruple expansion engines to work wi 
a pressure of 200 lb., and indicate about 1000-herse power, Th 
echt te a aoe t | the designs, and under the superintendence 


To find out the amount of slack given to cables a, 
deposited in the oceans at the time of paying out, Messrs, Sieme: “ 
Brothers are using a steel piano wire, paid out simultaneous! with 
a tension sufficient to make it taught oversea bottom. By mn dh 
ism on board, which measures the rate of paying out of the ak 
and of the wire, the necessary slackness in the cable can ve 
determined and constantly verified, thus avoiding all unnecessa * 
slackness, and saving large sums of money. — 


THE collapse of the old silk mill at Derby a few weeks 
ago closed an interesting chapter in the silk industry in this 
ae. The mill was built by John Lombe in 1718, and was the 
first silk mill ever erected in England, Lombe worked as a silk 
weaver in Italy, and at the risk of his life made drawinys of the 
machinery. He then returned to England, bringing some Italiar 
workmen, and built the factory on an island in the Derwent. 
having first patented the machinery in this country, He died 
soon afterwards, and it is said he was poisoned by a femal 
emissary of the Italian manufacturers, . 


THE arrival of the White Star liner Teutonic and of 
the Inman steamship City of New York, which left New York on 
Wednesday morning, the 17th ult., the former twenty minutes after 
her rival, was rT looked for at Queenstown on the Tuesday 
morning, it being fully expected that rapid passages would be 
made. At 1.9 p.m. the City of New York arrived off Roches 
Point, having accomplished the voyage in 5 days 23 hours 14 minutes, 
This is her best Eastern passage. The Teutonic, which travelled 
by a route twenty-one miles longer, arrived twenty minutes later. 
thus making a dead-heat. The following are abstracts from their 
respective logs:—City of New York: 18th, 486 miles; 19th, 438 
miles; 20th, 434 miles; 21st, 450 miles; 22nd, 474 miles; 23rd. 49] 
miles—total, 2773 miles. Teutonic: 18th, 490 miles: 19th.’ 450 
miles; 20th, 460 miles; 21st, 444 miles; 22nd, 454 miles; 23rd 496 
miles—total, 2794 miles. ; 


Tue directors of the Calder and Hebble Navigation 
Company have been for some time improving their route by 
removing impediments, rebuilding bridges, &c. They have let a 
contract for a new girder bridge 50ft., giving a “headway of 
13ft. 6in. above water-level to replace the narrow arch bridge at 
Forge-lane, Thornhill, near Dewsbury. Mr. L. B. Wells, of Man- 
chester, is the engineer, and Messrs. Holme and Nicol, of Liver- 
pool, who are enlarging Thornhill Station, and doing other work in 
that neighbourh for the Lancashire and Yorkshire and London 
and North-Western Railway Company, have obtained the contract, 
The Calder and Hebble joins the Aire and Calder Navigation at 
Wakefield, and will communicate with the Manchester Ship Canal 
vid the Rochdale Canal, and is an important link in the Canal route 
from the Mersey tothe Humber. The traffic in 1888 amounted to 
686,000 tons, and the net revenue to £23,000 per annum. In Mr, 
Clements’ paper which we lately published, he places the return on 
capital at 5 per cent. per annum. 


Tr. Thomas 


builders and 
essrs, Allan 
titted with rah 


TuREE first-class French ironclads, to be named the 
Lazare Carnot, Charles Martel, and Jauréguiberry, are to be laid 
down on the stocks at the beginning of next year. The Lazare 
Carnot, to be built at Toulon, will be a turretted ship with the 
following measurements :— Length, 3704ft.; beam, 68ft. 10in.; 
draught, 274ft.; with a displacement of 11,988 tons. She will be 
of 12,400-horse power, and it is expected will steam seventeen knots 
under ordinary and eighteen knots under forced draught. Her 
armament will consist of two 12in. and two 10}in. guns for the 
revolving turrets, eight 5-7in. guns for the side turrets, and 
twenty-two machine and quick-firing guns. The maximum thick- 
ness of her armour plates will be 17‘7in. The Charles Martel, also 
a turret ship, to be laid down at Brest, will have the following 
dimensions :—Length, 392ft.; beam, 7lft.; draught, 27-7ft.; dis- 
placement, 11,882 tons ; and 12,000-horse power. She is to steam 
seventeen knots under ordinary draught. Her armament and 
armour will be the same as the Lazare Carnot. The Jauréguiberry 
is to be built at the yard of the Forges et Chantiers de la Méditer- 
ranée at La Seyne. The plans for this vessel are awaiting the final 
approval of the Minister of Marine. 


At South Kensington on the 18th ult. a letter was read 
from J. L. Wheatley, Town Clerk of Cardiff, dated 16th August, 
1890, stating that the Town Council of that borough propose to 
make grants, under the powers conferred upon them by the 
Technical Instruction Act, 1889, for the promotion of technical 
instruction ; that instruction will be given in the following subjects 
which are not included in the branches of science and art with 
respect to which grants are at present made by the Department of 
Science and Art, viz.:—(1) Plumbing, (2) carpentry and joinery, 
(3) masonry and stonework, (4 ) mechanical engineering, (5) French, 
(6) German, (7) Spanish, (8) book-keeping, (9) commercial arith- 
metic, (10) cial corr P d ’ (11) cial geography, 
(12) shorthand, (13) domestic economy, (14) scientitic dressmaking. 
and that, in the opinion of the Town Council, such a form of 
instruction is uired by the circumstances of its district. In 
accordance with the request of the Town Council the Education 
Committee are pleased to sanction this form of instruction under 
Clause 8 of the Technical Instruction Act, 1889, for the borough of 
Cardiff, and a minute will be laid before Parliament in accordance 
therewith, 


THE miners of Lancashire appear to be taking active steps 
for carrying on the movement for securing an eight hours’ working 
day in their particular branch of industry. At the recent Inter- 
national Miners’ Conference in a a resolution with regard 
to the eight hours’ movement, whi 





ich was then discussed, was 

sed, to the effect that the Congress was of opinion that as the 
British delegates had not had the opportunity of consulting their 
men, they agreed that before any definite action was taken to 
enforce a general strike on the eight hours’ movement, all 
nationalities and districts should have the question fully laid 
before the men, and that, in order to decide whether a general 
strike should occur, an Internationul Congress should be held in 
April, 1891, when the delegates would be asked to come prepared 
to finally deal with the question. With the view of carrying out 
the recommendations of the above resolution, a meeting of the 
Lancashire Miners’ Federation was held on Saturday last, when it 
was resolved that before any national or international strike was 
entered upon for an Eight Hours’ Bill for miners, a general ballot 
should be taken of the men. A conference of the Miners 
Federation of Great Britain is to be held at Bristol in November 





adzes, saws, files, &c. In the smith’s department may be specified 
a brazier for burning charcoal, quite rie pie two or three anvils 
of different sizes and shapes, a fine aa of tongs adapted for lifti 
crucibles, « curious tri candelabrum lamp, or candlestick, an: 
several other curious objects the precise uses of which have not yet 
been determined. In addition there are several large bars of iron, 
a couple of bp mye oe and a broken sword. Probably more 
will be found deeper down in the well. This is undoubtedly the 
most important find at Silchester since the discovery of the bronze 
Roman eagle, now at Strathfieldsaye, some years ago. 





next, at which representatives will be present from England, Scot- 
land, and Wales; but the Conference will not include Northumber- 
land and Durham, which are still connected with the old National 
Association of Miners, and seem to be acting in a somewhat anta- 
gonistic spirit to the Miners’ Federation. At this Conference 
reports will be received from the various districts as to the result 
of the ballot amongst the men with regard to the eight hours 
movement, and the decision come to by the Conference will be laid 
before the International Conference to be held next year at some 
place not yet selected on the Continent, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, «ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 

fore request correspondents to keep copies. 
* order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Rawcirre.— Elements of Machine Design,” by W. C. Uniriny M.LC.E. 
Published by Longmans and Co, Eleventh edition. 

PARAPET.—I/t is impoasible to answer your question as it stands. 
difference in level of the water at the two sides of the wall ? 

4. D. (Hospital-street).—Jt is quite impossible to say what power your engine 
is giving out without indicating it. Probably it is doing about 30-horse 
power, but this is only a rough approrinatioa. 


What is the 





WASTE-WATER DETECTING METERS. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged if any subscribers can give me the name of any 
firm making waste-water detecting meters. PaULaTIM. 
September 26th. 





COMPOSITION PAVING BRICKS. 
(To the Editor of The Engineer.) 

Str,—We shall feel very much obliged if you will allow us to ask where 
we can procure the bricks which are made out of furnace cinder and some 
composition, and are used extensively for road crossings, tramway courses, 
&c. We believe they are being exported by a Sunderland or Newcastle 
firm. 8. L. W. 

September 25th. 
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Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
A!l except weekly advertisements are taken sudject to this condition. 

Prices for Displayed Adverti. ts in “ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing riment of the 


per are to be addressed to the Publisher, Mr. Sydney White; all other 
ttere to be addressed to the Editor of THE ENGINERR. 








MEETING NEXT WEEE. 


Society or Encineers.—The next ordinary meeting will be held at the 
Town Hall, Westminster, on Monday, 6th October, at 7.3) gms when a 
paper will be read on “ Sewer Ventilation,” by Mr. W. Santo Crimp, 
Assoc, M. Inst. C.E., F.G.S., of which the following is a synopsis :—Intro- 
duction—Want of experiments—Assumption that temperature causes 
much movement of sewer air incorrect—Biological experiments of Miller 
and others—Carbonic acid gas—Sewer air and zymotic diseases—Degree 
of ventilation to be provided in small and in large sewers—Epitome of 
author's experiments at Wimbledon—Suggestions as to best mode of 
ventilating sewers—Employment of the wind, &c. 
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DANUBE REGULATION WORKS. 


In a recent number of THE ENGINEER a short account 
was given of the commencement of the works for im- 
proving the channel of the Danube at the part known as 
‘‘The Iron Gates.” The value of the navigation to the 
shipping interest of Great Britain is sufficient to warrant 
a description of the river and the works which have been 
carried out at different times for improving its channel. 
In 1859, 2000 vessels of a total tonnage of 500,000 tons 
left the Sulina mouth, of which one-fifth were British. 
Since then, important works have been carried out for 
improving the navigation. Last year the tonnage had 
increased to 1,500,000 tons, two-thirds of the vessels 
engaged being British. The vessels generally enter in 
ballast, and return with maize or wheat, and occasionally 
other cargoes. The regulation of the Danube has been 
considered a matter of European importance, the treaty 
of Paris stipulating for the freedom of its navigation. 

The Danube is the second largest river in Europe, 
being inferior only to the Volga. It drains 250,000 square 
miles of country. The main stream is 1750 miles in 
length. It has several important tributaries, and, with 
these, has a total navigable length of 5000 miles. The 
river rises in the eastern part of the Black Forest, at an 
elevation of 2850ft. above sea level. At Passau, where 
it enters the Austrian territory, and is joined by the Inn, 
it has an average depth varying from 6ft. to 16ft., and is 
available for vessels of 100 tons. In some parts, where 
the channel passes through flat country, as in the 
neighbourhood of Linz and Vienna, it frequently divides, 
and becomes shallow and tortuous, while at Presburg 
the velocity is so great that barges cannot make their 
way up against the current. Passing Pesth, it enters the 
Hungarian dominions, and flows through a vast sandy 
plain, in which it is continually altering its course, 
forming new channels, and silting up the old ones. Here 
it is joined by the Drave, the Save, and the Theiss. 
After leaving Belgrade, and forming the boundary 
between Hungary and Servia, it reaches the famous Iron 
Gates below Orsova. After being joined by the Sereth 
and the Pruth, it divides into several branches, which, 
passing through the Delta, discharge the steam of the 
river into the Black Sea. There are four points in its 
course where serious obstacles are placed in the way of 
navigation. At Grein, half way between Passau and 
Vienna, there used to be a dangerous whirlpool and a 
cataract, which made all navigation dangerous, and that 
up stream impracticable. About 1861, the rocks which 
caused these impediments were partly removed. The 
whirlpool has disappeared; but the navigation is still 
dangerous, and can only be carried on in daylight by the 
aid of pilots, adding considerably to the cost of freight. 
The second great obstacle to the navigation occurs below 
Presburg, where for nearly thirty miles the river runs 
through sandy or alluvial plains in a number of 
constantly shifting channels, in which the water is shallow 
and the navigation difficult and tedious. Little or 
nothing has yet been done to regulate this part of the 
river. The other two chief obstacles are the Golden 
Gates and the Delta. 

The Iron Gates consist of a broad plateau of rock, 
1400 yards wide, extending obliquely across the channel, 
leaving a passage at each end about one-tenth of the 
width of the stream. These narrow channels are 
encumbered by rocks projecting above the bed. The 
water was formerly so shallow that a vessel drawing 
more than 2}ft. was not able to pass. In 1834 an 
attempt was made to open out a better channel by 
blasting away part of the rocks, and the operation was 
so far successful that at certain seasons of the year 
vessels drawing from 8ft. to 10ft. can get through, the 
boats generally in use drawing only 4ft. Steamers have 
to discharge their cargoes into shallow lighters, which 
convey it through the Gates and then reload into other 
steamers. The through traflic is thus seriously crippled, 
and the expense of conveying goods to Belgrade, Vienna, 
and the inland towns very greatly increased. When the 
improvements now commenced are completed the 
river will be navigable for steamers from the Black Sea 
to the centre of Europe, and this will materially benefit 
the trade of Turkey, Roumania, Servia, Bulgaria, 
Hungary, Austria, and, in fact, all the States of 
Western Europe. The importance of this navigation 
was recognised by the Roman Emperor Trajan, who 
seventeen centuries ago commenced cutting a canal to 
avoid the Iron Gates, the walls of which may still be seen. 
In modern times a commission was appointed in 1856 
with the object of having something done to remove this 
impediment. In 1860 an Austrian syndicate attempted 
to carry out a scheme, but their plans fell through. In 
1871 the treaty settled in London authorised the levying 
of tolls to defray the cost of the Danube regulation by a 
joint Austrian and Hungarian Commission. In 1878 the 
treaty of Berlin entrusted to Austria and Hungary the 
execution of the works requisite to render the Danube 
navigable at the Iron Gates, and to collect dues for twelve 
years to cover the cost. Owing to the difficulty in 
settling by which country the work was to be 
done, the matter has remained from then till 
recently in abeyance. It has now been finally settled 
between the two Governments that Hungary should 





undertake the Danube works in consideration of Austria 
constructing the Arlsberg tunnel, and the Hungarian 
Parliament has voted a million of money for carrying out 
the works. The rocks to be removed lie between Moldau 
and Turn Severin, the first portion of the works being in 
Hungarian territory and the latter part lying in Servia. 
The commencement of the works was inaugurated by a 
ceremony in which the representatives of these two 
Governments took part. In addition to the removal of 
a portion of the rocks, a channel is to be cut on the 
Servian bank 2 kiloms. in length, 80 metres wide, and 
2 metres in depth. The removal of the rocks is to be 
carried out by Hungarian contractors, under the direction 
of the Government engineer, the official invitation for 
tenders not having brought in any offers from contractors 
of other countries. The construction of the dams and the 
cutting of the channels is to be done by contractors from 
Pesth. It is estimated that the work will take five years, and 
cost at least £900,000. Two rival schemes were for some 
time underconsideration by the Hungarian Goverment, one 
proposed by French engineers to make locks, and the other 
by English and American engineers, who proposed prac- 
tically to carry out the scheme originally commenced by 
Trajan, namely, blasting the minor rocks and cutting a 
canal to avoid the larger obstruction. The latter plan, 
as already mentioned, has been adopted, the details 
having been worked out by the Hungarian engineer 
Willandt. The other important work that has been car- 
ried out for the regulation of the Danube is the im- 
provement of the waterway through the Delta. At the 
time of the Crimean War attention was specially directed 
to the difficulty of navigation of the three main channels 
through which the Danube discharged into the Black 
Sea. The available navigable depth at that time was 
from 7ft. to 11ft., and frequently less, there being no rise 
of tide in the Black Sea. At the Treaty of Paris, a 
European Commission was appointed to regulate one of 
these mouths. Sir John Stokes and Sir Charles Hartley 
represented this country on the Commission; and, finally, 
Sir Charles Hartley was appointed to carry out the works 
determined on. After considerable discussion the Sulina 
mouth was finally decided on as the one to be improved. 
Provisional works were commenced in 1858. Dredging 
being found to have no effect until the channel was con- 
fined and carried out beyond the reach of the littoral 
drift, two piers were constructed, 580ft. apart, extending 
out about a mile beyond the coast line. These piers at 
first consisted of piles backed up with stones, and were 
finally converted into solid structures. They were com- 
pleted in 1871. The amount spent on the piers, which had 
a total length of 8789ft., the north pier being about 
2000ft. longer than that on the south, was £185,352. 
The result of these works has been the gradual deepen- 
ing of the channel by scour to 17ft. in 1861, and 2Oft. in 
1871, which depth has since been maintained with little 
variation. The Sulina mouth has also been regulated upto 
the main stream. The total cost of the works up to last year 
was under a quarter of a million of pounds, while the dues 
received have amounted to 14 millions. A description 
of the works for regulating the channel through the Delta 
will be found in two papers contributed by Sir Charles 
Hartley to the “ Minutes of Proceedings” of the Institu- 
tion of Civil Engineers for 1862, vol. xxi.; and for 1873, 
vol. xxxvi.; and of the changes that have since taken 
place, in a paper by Mr. Kuhl in 1888, vol. xci. 


THE UTILITY OF ENGINE TRIALS? 


Mr. LoneripeGe’s last report to the Engine, Boiler, 
and Employers’ Liability Insurance Company, contains, 
among other interesting matter, very elaborate reports 
on the economical performance of three steam engines 
at Messrs. Coats’ spinning mills, Paisley. The data sup- 
plied by Mr. Longridge are singularly exhaustive and pre- 
cise. The report may be taken asa whole as typical. It 
is an example of experiments on steam machinery made 
with all the minute precision that modern science can 
suggest, or prolonged experience dictate. The report is 
one of many which it has become the fashion of the 
day to prepare and publish. Investigations of the kind 
are supposed to supply a great deal of valuable informa- 
tion ; and no one seems to have the courage to ask what is 
the net result in pounds, shillings, and pence—or indeed 
in anything else—of the multitude of figures contained ina 
report of the kind. It must not be imagined that we are 
about to criticise Mr. Longridge in a hostile spirit. 
His report is so excellent that we take it for 
granted that nothing better of its kind can be produced. 
If we show that this report is really useless, it cannot be 
urged, we think, that the fact is due to defects in the report 
itself. The ground will be cleared so far, and we can con- 
fine our attention and that of our readers to the distinct 
and simple question, What is the value of reports of the 
kind? If they possess any value, how much and of what 
description? That our readers may have a clear concep- 
tion of the bearings of the case, it is essential that we 
should say something first about the trials. 

Three different steam engines were made the subject 
of investigation. They were—(1) a pair of compounds, 
indicating 776-horse power, and worked with steam of 
71 1b. per square inch above the atmosphere; (2) a pair 
of horizontal tandem engines worked with 86lb. steam, 
and indicating over 1700-horse power; and (3) a pair of 
Corliss engines indicating about 500-horse power, and 
worked with steam of 61]b. pressure. Mr. Longridge 
gives the regulation debtor and creditor sheet. Broadly 
stated, the first engine used 18°51b. of steam per horse 
per hour, the second used 16:25 lb., and the third 19°5 Ib. 
The most noteworthy feature, perhaps, about these trials 
is, that with the second engine the admission of steam 
into the jackets augmented instead of diminishing the 
consumption of steam; by only a small amount, it is true, 
but enough to show that the jacket was worse than use- 
less. In the first engine the jacket effected a small saving. 
In the third or Corliss engine the jackets did very little 
good. None of the engines, it will be seen, were remark- 
ably economical. Their performance, for example, can 
not compare with those of many pumping engines, reports 
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on which have appeared from time to time in our own 
columns. 

So much premised, we may go on to consider what a 
report of the kind is supposed to do. In the first place, 
when a maker of steam engines produces something 
which he believes to be exceptionally good, he very 
naturally gets a report made by some competent inde- 
— authority, and uses that report as a means of 

ringing the name of his firm before the world. This is 
perfectly legitimate and proper. In the second place, 
such a report tells a mill-owner, let us say, whether his 
engines are or are not working to the best advantage. 
This also is a legitimate and proper reason for obtaining a 
report. Both objects are, however, narrow in their scope ; 
they represent limited interests. The third and last object 
is purely scientific. For the purposes of the steam engine 
maker or the mill-owner the preparation of elaborate 
tables is entirely unnecessary. It is only when we come to 
deal with the thermo-dynamics of the steam engine that 
great elaboration is demanded. Such a report as that of 
Mr. Longridge is then scientific. The names of the 
makers of the engines are not given. Messrs. Coats would 
probably have been quite contented to have had a few 
general facts. But Mr. Longridge has approached the whole 
subject in the scientific spirit. He had the opportunity 
afforded him of obtaining all the information he could 
desire about the practical working of practical engines, 
and he very properly and ably availed himself of his 
opportunities. We are then left with the question, What 
does this really admirable and complete report teach ? 
What has it added to the existing store of information? 
There can, we are sorry to say, be but one answer— 
nothing. After reading it and digesting it and thinking it 
over, we are no wiser than we were before. We do not 
know, and Mr. Longridge does not know, why one of 
these engines used more steam than another per horse- 
power per hour any better than we did before the trials 
were e. They confirm nothing; they originate 
nothing; they add a great mass of figures to the 
mighty heap of such things that already exist. Mr. 
Longridge himself can do little with his facts. 
They leave him just where he was. Here, for example, 
are the deductions in his own words concerning the 
first engine on the list, namely, the compound receiver 
engine :— The consumption of steam per I.H.P., and 
the percentages of water present in the small cylinder 
are unusually high, especially without the steam jacket. 
The cause may have been condensation in the steam 
main, producing a large percentage of moisture in the 
steam supplied to the cylinder. If the 19°56 lb. of steam 
used per I.H.P. per hour on the 20th February contained 
10 per cent. of water, the mixture would only contain the 
same quantity of heat as 18°09 Ib. of dry saturated steam, 
while the equivalent of 18°1 Ib. of the same mixture on 
the 21st would only be 16°74 Ib. The jacketting of the 
barrel of the small cylinder, and of the internal surface 
of the annular receiver seems to reduce the rate of 
consumption by about 7} per cent., notwithstanding the 
inadequate diameter of the steam supply pipes. If these 
pipes had been larger and the cylinder ends jacketted, as 
well as the barrel, the saving effected by the jacket 
might have been greater still.” No attempt is 
made to say positively why the engine was not more 
economical. The cause “may” have been this; it 
“might” have been that. The reason for this vagueness 
of statement is sufficiently obvious. Mr. Longridge does 
not know why the engine did not use less steam. The 
experiment supplied no information on the subject. He 
can only surmise. Itis the same with the other two 
engines. As regards the second, it is worth while to 
quote Mr. Longridge once more :—“ The only remark- 
able point about these trials is the increase in the rate of 
consumption of steam attending the use of the jackets. 
The increase is very little more than 1 per cent., and may 
be attributable to errors of observation. On the other 
hand, it may be an actual fact to be explained by the 
small diameter of the jacket steam pipes. If these pipes 
could not discharge sufficient steam to keep the pressure 
in the jackets as high as the initial pressure on the pistons, 
the jackets may have abstracted instead of supplying heat 
during the admission, and thus increased the initial con- 
densation in the cylinders.” Here again “‘if”’ isthe dominant 
note sounded by Mr. Longridge. That which is wanted 
from a scientific investigation of this kind is definite 
information as to the nature of the defects present in an 
engine, and suggestions as to the means of avoiding them 
in future engines. In a word, such reports should be 
guides to practice. This report, as it stands, like nearly 
all reports of the kind, leaves us quite in the dark on 
almost every conceivable point as to what to do and what 
to leave undone in preparing designs for other engines. 
It may perhaps be urged that a report of the kind can- 
not possibly supply the species of information needed. 
This may be quite true, but if true then it is certain 
that the multiplication of data is a mere weariness to 
the flesh. 

It is perhaps possible to extract some definite informa- 
tion from the figures supplied, but they can only be 
got by proceeding on rather special lines. It is 
obviously impossible to do everything at once, and there 
must be some limit to the size of a report and the labour 
that can be devoted to its preparation. We are lost, 
indeed, in amazement at the labour which has been 
expended by Mr. Longridge over these trials; we can only 
regret that he has not left the beaten track and devoted 
his energies to adding something new to what is already 
known. We add, with pleasure, that we find in the 
diagrams evidence of a desire to break ground in a fresh 
place. The only too familiar absurd combination of 
diagrams has no place in his pages. For the first time, 
so far as we are aware, each card supplies not only the 
positive, but the negative horse-power. For the first 
time we see the horse-power actually exerted by the 
steam put down in black and white. Thus, for example, 
we find that the total positive horse-power exerted in the 
high-pressure cylinder of the first engine tested was 687 ; 
the net horse-power was 432. Applying a method of calcu- 


lation to this cylinder, which we have repeatedly advocated, 
and taking the water consumption at 19 1b. per effective 
indicated horse-power per hour, we have for the high-pres- 
sure cylinder a consumption of but 21°42 1b. per horse per 
hour, a very excellent result. In like manner the total 
horse-power exerted in the low-pressure cylinder was 
459; the net horse-power being 338. The total power 
exerted by the steam was 1152 horses, less 255 trans- 
ferred from the high-pressure cylinder to the low, leaving 
897 total horse-power; and on this basis the consumption 
of steam falls to about 16°9 lb. per horse-power per hour. 

We have, we believe, set the facts fairly before our 
readers. Our own opinion is that the utility of reports 
such as this of Mr. Longridge, in a scientific sense has 
long since ceased. It is a matter of no general interest 
to engineers or steam users to know that any particular 
engine used a given weight of steam. It is a matter of 
the greatest possible interest to learn precisely why any 
phenomenon occurs in the cylinder of a steam engine. 
Now we believe that it is only necessary to direct atten- 
tion to the defects of the present system in order to 
get a change for the better effected; and the very first 
thing to be ascertained in all scientific experiments 
with steam engines is the actual work done by the 


to that work. Without these data we may go on 
blundering in the dark for ever. Mr. Longridge gives 
a number of diagrams showing the distribution of 
heat during expansion. These are, no doubt, good in 
their way, but they are not quite what is wanted. In his 
tables, again, he has just missed supplying the needed 
information. We do not wish to be understood to say 
that steam engine trials should not be carried out. What 
we do wish to impress on our readers is, that all such 
trials, if made on an elaborate scientific basis, and not 
with the intention of obtaining a few main facts as to 
the consumption of fuel and water and horse-power, 
should be directed to obtaining information that may be 
of use to engineers. Failing this, they represent so much 
waste of energy. 





THE COST OF LABOUR IN COAL MINES, 


THE entire community is deeply concerned in the labour 
movement amongst colliers, which threatens to extend enor- 
mously the cost of production in coal mines, and thereby to 
saddle the industrial producer with the heavy disability of 
dear fuel. Some very complete statistics just issued 
in France show that the miner in that country has, 
during the past thirty years, inc his average 
wages by 100f. per year, or 44 per cent., without yield- 
ing any equivalent increase of gain to his employer. 
Indeed, the average net product of the workmen in French 
mines was only 368f. in the period between 1885 and 1888, as 
compared with 377f. in the period between 1870-74. Here the 
struggle between capital and labour would certainly seem to 
tend towards the advantage of the latter. The same conclu- 
sion is exemplified in the recently published mineral statistics 
of the Belgian Government for 1889. These show that inthe 
Namur province the workmen’s average daily earnings last 
year were 2s. 3d., an increase of 2d. upon the average of 
1888. The rise of 5°7d. per ton in the selling price of coal 
gave the mineowner of the district a profit of $d. per ton 
upon the 467,005 tons of coal raised; Fat this magnificent 
return compares with a loss of 3d. per ton in 1888, and of 
2-4d. per ton in 1887. Inthe Hainaut province the figures tend 
—- show that labour has taken at least its share of the 

vantages of improved trade. Though, owing to strikes, the 
average output of the workmen decreased during the year by 
two tons, his ‘annual wage increased by 68f. The selling 
price of the coal went up by 93d. per ton, whilst the cost of 
production increased by 6d. The capitalist’s share in the rise 
in prices may be taken therefore as rather over half that 
which accrued to the miner, and the profit of 9°7d. per ton 
does not seem an excessive return in a time of exceptional 
prosperity upon the capital risked in coal mining; and even 
last year, though there were fifty-nine collieries in the 
Hainaut district which made profits, there were fifteen which 
were carried on at a loss. These figures might fairly “ give 
pause ’’ to those labour advocates in England who inveigh 
against the coalowner’s excessive profits and consider that he 
can well afford to concede shorter hours of labour and higher 
wages. As to the effect of such movements upon industry, it 
may be pointed out that the rise of miners’ wages in Belgium 
resulted for a time in the almost complete paralysis of demand 
in the native iron trade. After such an experience Conti- 
nental mineowners will not feel disposed to make further 
additions to the cost of production just at present—and in 
that case they certainly cannot be made in England without 
placing our whole productive system at a disadvantage as 
compared with that of the Continent. 


ENGINEERS AND PRICES OF FINISHED IRON. 


GENERAL engineers and boilermakers have been able to 
obtain such manufactured iron as they require at a very low 
price for several months past, and whilst the ironmasters 

ave been regretting that they could not obtain more money 
for their products, builders of engines, makers of machinery, 
and general constructive engineers have been favourably 
situated with regard to cost of production in this particular. 
How persistently the market seems to have tended in 
their favour is seen by the course which prices have taken, 
alike in the North of England and in the Midlands. The 
average selling prices of rails, plates, bars, and angles in the 
North of England have continuously fallen since the opening 
of the year. For May and June the average was £6 9s. 117d., 
and now the ascertainment issued this week shows a further 
drop to £5 19s. 114d. This time last year the corresponding 
average selling price of all classes of iron in the Midlands 
fell from £8 4s. 11d., for March and April, to £7 16s. 5d., for 
May and June; and within the last few days a further 
decline has been registered, the average having been certified 
to be £7 4s. 9d. Engineers, however, can hardly expect for 
long to have a continuance of this favourable state of things, 
for the tendency of the iron trade is upwards, and indications 
point to their having to pay considerably more money for 
manufactured iron and steel during the winter. Before long 
we shall probably have a return in the Midlands of such 
prices as prevailed in March and April last, for which months 
the average was £8 4s. 11d.; whilst a corresponding rise in 
the North of England may also be anticipated. If these are 
the circumstances, the proper course for those who require 








material for structural purposes is obvious, 





steam, and the equivalent essential condensation proper | 
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Reports on the Carriages in the Paris Exhibition, 1889 By 
Artisan Reporters. Edited and revised by Jonn Pyiryp 
son, M.I.M.E, London: John Kemp and Son. Novy. 
castle-on-Tyne: Mawson, Swan, and Morgan. 1890, ™ 

Tue Institute of British Carriage Manufacturers selected 

a number of artisans who were sent to the Paris Exhibi 

tion in order that they might prepare reports t 


, ¥ on wl 
they saw likely to be of interest and value to A 
builders. ‘The little volume before us consists of ne 


introduction by Mr. Philipson; a review of carri 
Mr. J. 8. Fogett; a report on carriage trimming, by Mr 
E. Evans; a description of springs and axles, nominally 
by Mr. J. Philipson; carriages, by Mr. Gardener: and 
a list of works of reference likely to be of utility to the 
members of the trade. 

The whole of the work has been well done, if we ex 
the chapter on springs and axles, which has been 
by a French expert, and reads awkwardly in many 
nlaces. For example, it is very difficult to make sense 
of the following passage:—“A transformation in the 
molecular state of iron may be, and is, produced when 
the sections of the different parts of the body submitted 
to these exterior actions are not suflicient for maintaining 
the efforts to the limit of elasticity. This is more 
particularly the case with railway carriage axles, where 
the successive vibrations take place at too short an 
interval for allowing the molecules to return each time 
to their primitive position of equilibrium, as they would 
at the end of a convenient repose. They thus deviate 
more and more at the end of each oscillation.” We 
have nothing to show who is responsible for this clumsy 
construction. The chapter supplies, however, much very 
interesting information as to French methods of work. 
We are at a loss to understand, however, what is meant 
by the statement that it is ‘not advisable to load an 
axle more than 5lb. per square millimetre.” That is 
3250 1b. per square inch nearly. We can only surmise 
that the passage means that the tensile stress on an axle 
shall not exceed 3250 1b. per square inch. 

The portions of the volume which possess the most 
general interest are those which refer to the wages, hours 
of work, and method of living of the French artisan, and 
the reasons why French coachbuilders have beaten 
English coachbuilders out of foreign markets. On this 
latter point we have certain facts given which deserve 
the most serious attention of sensible men. It is too 
often assumed that the fanatics who preach technical 
education do no harm. This is, we have long suspected, 
a complete mistake, and this little work removes all 
doubt on the subject. The artisans who examined not 
only the French carriages exhibited, but visited the work- 
shops and studied French methods, hold that in no 
respect are French vehicles of any kind better than 
English. Technical education has done nothing, pro- 
duced nothing in France better than English houses turn 
out. On one point, artistic finish, it might be supposed 
that they would excel home productions, but this is not 
so; and the reason why the dainty linings and choice 
materials employed by French coachbuilders are not to 
be found in English pleasure carriages, is simply that 
such things are unsaleable. English purchasers will not 
have them. They demand a repose and quietude of style, 
which French workmen and artists regard as sombre and 
gloomy. If the demand for something more lively, more 
novel, existed, Long-acre, Liverpool, or Newcastle-on- 
Tyne would quickly supply it. It must not be forgotten 
that these artisan reports are in a sense private. The 
writers have had no mtr to serve by writing anything but 
the precise truth. They were not called upon to ar rad 
pleasant things. So that it may be taken for granted that 
they in no way over-rate the powers of English builders 
on the one hand, and on the other, they understand the 
trade and know of what they are talking when they say 
that amber satins, and gold and crimson flutings do not 
meet with favour from English purchasers. But the 
technical education people assert that English carriages 
are not equal to French or American; and as, unfor- 
tunately, they are believed by foreigners, the result has 
been to injure the reputation of English coachbuilders in 
foreign markets. Our foreign rivals point exultingly to 
the fact that English people themselves state that their 
work is inferior. We ought to know what we can do, and 
if we assert that our carriages are second-rate, we cannot 
complain if we cannot sell them. Mr. Evans says, “ The 
evil of our self-depreciation is that it does not end here. 
It is copied from our trade journals into the French, and 
they at once make capital of it by sending it to the 
American journals; hence the prevailing taste and demand 
for French work in America.” 

The book is illustrated by lithographs sufficient for 
their purpose, and contains much that can be read with 
interest by persons who care very little for carriages. 
The descriptions of Collinge’s and other patent axles may 
be specially singled out as worth perusal by engineers. 
The modern pleasure carriage is really a far more 
remarkable structure than is commonly believed, and a 
very large amount of skill and ingenuity have been 
expended on its development. The coachbuilders’ trade 
gives employment to a great number of hands, and 
there is reason to believe that the leading firms are in no 
sense blind to the necessity for progress. The little 
volume before us, and the expedition in which it 
originated, supply good evidence in this direction. 


BOOKS RECEIVED. 
The Metallurgy of Silver, Gold, and Mercury in the United States, 
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supplied 





By Thos. Egleston, LL.D. In two volumes. Vol. ii.; Gold and 
ercury. ndon: Offices of Engineering. 1890. 
Anwendungen der Graphischen Statik nach Professor Dr. C. Cul- 


mann vearbeitet von W. Ritter. Zweiter Teil. Das Fachwerk. 
Mit 119 Textfiguren und 6 Tafeln. Ziirich: Verlag von Meyer und 
Zeller (Reimmann’sche Buchhandlung). 1890. : , 

Mining and Ove Dressing Machinery: a Com; ive Treatise 
dealing with the Modern Practice of Winning both Metalliferous and 
Non-metalliferous Minerals, including all the Operations Incidental 
thereto, and Preparing the Product for the Market. By C, G, Warn- 
ford Lock, London; E, and F, N. Spon. 
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2000-HORSE POWER COMPOUND CONDENSING; The crank shaft is of Siemens mild steel, and is, the pedestals. The crossheads are of hammered scrap iron, 

_ ENGINES. ; | hollow. The necks are 20in. diameter, 36in. long. The body | and are fitted with adjustable slippers of cast iron. The 
Ix our “Lancashire Notes” in our issue for August 8th | of the shaft is 22in. diameter, and at the wheel boss 24in. piston-rods are of Siemens-Martin steel, 84in. diameter. The 
} 
| 


we gave a short description of a large pair of mill engines | diameter. The cranks are of hammered scrap iron, of large | rods, it will be seen, work through the back ends, and are sup- 
made by Messrs. John Musgrave and Sons, Globe Ironworks, | size, and fitted with crank pins of mild steel, 12in. dia- | ported by neat slides, the slipper being made adjustable. The 


Bolton, for Messrs. Sorabjee, pistons are of cast iron, 


Shapurjee, and Co., of Bom- 
bay, for the Oriental Mills 
Company, Bombay, the 
agents for which are Messrs. 
Jamshedjee N. Petit and 
Co., Mr. Hirjibhoy B. War- 
den being manager. We 
now give illustrations of 
these engines, from which 
it will be seen that they are 
of the compound side-by- 
side type. The cylinders 
are 42in. and 72in. dia- 
meter respectively, with a 
stroke of 6ft., and a speed 
of fifty revolutions per 
minute. The working pres- 
sure of the boilers is 120 Ib. 
per square inch. 

The frames are of the 
trunk type, and of mas- 
sive proportions. A special 
feature in these is that they 
are bedded upon the ma- 
sonry the whole length of 
the slides, and not left with- 
out support between the 
fronts of the cylinders and 
the pedestal bases, as is 
usually the case. The 
slides are cast with the 
trunks, and have very large 
wearing surfaces, the cross- 
head slippers being 20in. 
broad by 30in. long. The 
pedestals are cast separate 
from the frames, and are 
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made as light as consistent 
with strength, and are fitted 
with Lockwood's patent 
rings and springs. The 
Corliss valves, both steam 
and exhaust, are made 
double ported, and are actu- 
ated by Messrs. Musgrave’s 
valve gear, the arrangement 
of which, for the high-pres- 
sure cylinder, with the 
governor connections for 
effecting the trip is given on 
page 279, from which it will 
be seen that it is remarkably 
simple. The various parts 
are substantially made, aud 
no springs are used except 
that employed for closing 


the steam valves. The 
valve chambers are cast 
separate from the cylin- 


ders, and are secured thereto 
in @ very simple manner, 
as may be seen on refer- 
ence to the detailed draw- 
ings upon this page. Both 
cylinders are steam jackct- 
ted. The liners are of hard 
cast iron, and are well 
caulked at each end with 
copper, the arrangement 
being clearly shown upon 
the drawings. The cylin- 
der covers and the receiver 
between the cylinder are 
also steam jacketted. The 


2 HOR POWER EN — : 
000-HORSE PO ENGINE—LONGITUDINAL SECTION OF CYLINDER AND VALVE CASES. capacity of the latter is 


The connecting rods are 18ft. long | twice that of the high-pressure cylinder. The governor 
is of a type recently introduced by Messrs. Musgrave, 
and is designed to secure a uniform degree of sensitive- 
ness throughout the movement. The action of the centre 
weight is supplemented by a light spring which is propor- 


secured thereto by wrought 

iron bolts in a very efficient manner, as will be seen on refer- 
ring to the plans. The pedestal steps are in four parts, and 
are made from a mixture of metals which an experience 
extending over a number of years has proved to give the 
best results. 


meter, llin. long. 
from centre to centre, Sin. diameter at back ends, 8}in. dia- 
meter at front ends, and swelled to 10}in. diameter in the 
middle. The ends are of the marine type, the back ends 
being forked, and are fitted with steps of the same quality as 
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tioned to give the required degree of sensitiveness. Exceed- 
ingly good results are, we are informed, obtained from 
this governor, especially when it is working in conjunction 
with a Higginson patent regulator, as is the case in this 
instance. This regulator is rapidly gaining favour for 
obtaining a constant speed under varying loads, and Messrs. 
Musgrave consider that it is much to be preferred to those 
which actuate a screw by means of cords or ratchet motions, 
as the length of the rod connecting the governor with the 
valve gear is not interfered with me | a considerable danger of 
the engine running away when the load is suddenly removed 
is avoided. Two air pumps are provided, each 36in. diameter, 
27in. stroke, Messrs. Musgrave always adopting two pumps 
with their large engines, as they work much better and 
maintain a steady vacuum. The pumps are single-acting, 
the barrels being of solid brass, and are fitted with brass 
buckets and manganese bronze grids and guards and india- 
rubber valves throughout. The latter are made small in the 
buckets and delivery valves, there being six to each set. The 
foot valves are of the ordinary form. The pump rods are of 
manganese bronze. The pumps are driven by means of 
wrought iron levers and links from the cross - shafts. 
The condenser is of the ordinary form, the capacity 
being equal to that of the low-pressure cylinder. The 
fly-wheel is 21ft. in diameter, and is built up in eight 
segments and arms. The latter are secured to the former by 
means of wrought iron bolts, and are turned to fit into a 
strong centre boss and secured by wrought iron folding 
cotters. The driving wheel is built entirely separate from 
the fly-wheel, and is a spur wheel 14ft. 3in. diameter, having 
eighty-eight teeth, 6,*, pitch, and 2lin. on face. The wheel is 
made in eight segments and arms secured to a boss of similar 
form to that of the fly-wheel. The pinion is 8ft. lin. 
diameter, with fifty-one teeth. The rim is cast in one piece 
and is secured by wrought iron bolts to an inner rim, within 
which are cast the arms and boss. The latter is split into 
three parts, and is strongly hooped with steel. 

With an engine of this size, where many of the parts and 
oiling arrangements are too high for the attendant to reach 
from the floor, it is necessary to provide staging for the pur- 
ha and it will be noticed that very convenient stages have 

een provided for obtaining access to the valve gear, cylinder, 
and other lubricators. The cylinders are covered with non- 
conducting material, and are sheathed with planished sheet 
steel ornamental casings with ornamental brass mouldings. 
Oil drippers of very neat design are provided, which prevent 
waste of oil, and are so made as to add to the general appear- 
ance of the engine. The necks of the crank-shaft are pro- 
vided with waste and filter tanks, into which the oil is 
conducted after passing over the bearings. Suitable pumps 
are provided for forcing the oil back into the reservoirs above 
the necks, and it is then used again. The reservoirs are con- 
structed with glass sides, so that the arrangement is sight 
feed. The crank pins are fitted with improved central oiling 
tubes. The cylinders are fitted with sight feed lubricators, 
and all the packings for piston-rods and valve spindles are of 
metallic type, shown partly in section on p. 278. 








RECORDER FOR INDICATING THE VELOCITY 
AND QUANTITY OF WATER PUMPED INTO 
THE ALEXANDRA DOCK, HULL, FOR MAIN. 
TAINING ITS LEVEL.? 

By A. C, Hurtzic, M. Inst. C.E., and W. H. Bartey, Salford. 
THE waters of the Humber estuary, upon which the Alexandra 

Dock, Hull, is situate, are exceedingly muddy. The access from 

day to day of this muddy water into the older docks of the town is 

the source of very large expense in dredging operations, The 





and constructed on most modern lines, is one of the finest docks in 
England. The dock was designed and constructed by Mr. James 
Abernethy, P.P. Inst. C.E., and one of the vice-presidents of this 
Congress, He sought to avoid the great expense of dredging the 
dock by excluding the turbid Humber waters as much as possible. 


Fig. I-WATER VELOCITY AND QUANTITY RECORDER. 
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down water which, comparatively speaking, was fairly clear. The 


| level of the stream was considerably lower than the level of the 


dock, and to utilise the water pumping had to be resorted to. 
Now, there were two large graving docks constructed in connection 
with the Alexandra Dock. One of them was 550ft. long and 90ft. 
wide and 30ft. deep from coping to floor; and the 
other 500ft. long, 85ft. wide, and 2ft. less in depth. 
In connection with these docks heavy pumping 
machinery was erected in order to empty them 
expeditiously, and it was determined to connect 
the said Holderness drain with the well of the 
pumping station by means of a 5ft. iron culvert, 
and pump the water direct into the dock. us 
the loss of water in penning vessels in and out could 
be made up by fairly clear water, and not by allow- 
ing the muddy water from the estuary to enter. 

The fresh water stream referred to is important 
in the district from an agricultural point of view, 
and is under the jurisdiction of a board of trustees, 
known as the Holderness Drainage Trustees. The 
outlet of this stream into an estuary with a tidal rise 
of 22ft. is necessarily closed for a considerable period 
every twenty-four honrs, and it is important that in 
times of heavy rain the low-lying lands of the dis- 
trict be not continuously flooded, but that the 
waters be drawn off from the land at a reasonable 
rate. 

The trustees feared that the pumping of large 
— of water from their drain would have a 

eteriorating effect upon its outfall, and should such 
be the case, the failure of the Alexandra Dock 
Company at any time to pump water would leave 
them in a very unsatisfactory position. Therefore 
a clause for their protection was inserted in the Act 
of Parliament which gave the company power to 
pump the water, and the quotation from this clause 
given below indicates the stringency of the penal- 
ties which would be incurred by the dock company 
if certain prescribed quantities of water were not 
pumped under certain conditions. 

Extracts from clause.—‘‘ The company shall place 
and thereafter maintain in a convenient position a 
permanent mark to indicate a standard level of 
4ft. 6in. above the level of the sill of the rising 
doors of the éxisting sluice.” - . “The com- 
pany shall erect and maintain two or more pumping 
engines with all necessary pumps and appliances for 
raising the water for the supply of the docks, and 
such engines shall be capable of lifting, and when- 
ever the water in the Holderness drain shall rise 
above the standard mark shall lift water from the 
said drain at the rate of not less than 10,080,000 
cubic feet of water in twenty-four hours, until the 
level of the water in the said drain is again reduced 
to the standard mark.” * “For enabling 
the Trustees to ascertain the quantities of water 
lifted by the said engines and the times at which 
such quantities are lifted, the company shall con- 
struct and maintain a proper and sufficient notch 
weir capable of measuring not less than 200 cubic 
feet of water per second, and such weir shall be pro- 
vided with an automatic apparatus moved by clock- 
work, by means of which a daily register shall be 
kept of the quantities of water pumped by the said 
engines, and of the times at which such quantities 
are pumped, and another similar automatic appa- 
ratus to be fixed at or near the Hedon-road bridge, 
by means of which a daily register shall be kept of 
the height of the water in the Holderness drain.” 

It was to meet the requirements of the clause for 
the measurement of the quantities of water pumped 
that the authors designed the machine which is illus- 
trated. After completion of the dock, Mr. Hurtzig, 
as engineer to the company, felt that there were great 
difficulties surrounding the carrying into effect the 


Alexandra Dock, wi ao . 33, : To do this he proposed to bring into use the waters of a small 
" nce Fis ashton ade sen Petes Seccskcstuenteehaaio wide, stream known as the Holderness Drain, which debouched into the 


Paper read before the Fourth International Congress on Inland Navi- | Humber at a place adjacent to the dock. This stream, which 
gation, Manchester. | drained the flat district of Holderness in East Yorkshire, brought 


roposed measurements by notch boards as requited by the clause. 
“he level of the water was ever varying, the velocity of approach to 
the weirs would be ever varying, and the working of te pumps 
would be intermittent, as they would be sometimes in use for 
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emptying the dry docks and sometimes for pumping from the 
drain. He, therefore, approached the engineer of the Drainage 
Commissioners with a proposal to substitute for the actual require- 
ment of the clause an automatic machine which should give a con- 
tinuous record of the level of the waters, and the velocity at which 
it was being pumped. From this record the Commissioners could 
judge whether the obligations of the company were being carried 
out, e efigineers of the drainage approved of this proposal, and 
Mr. Hurtzig put himself into communication with the well-known 
firm, of which the joint author of this paper is the head. : 
Toe instrument, as it was fixed at the Alexandra Dock, Hull, is 
shown in Fig. 1. A ball float moving in a tube actuates a pencil, 
which records on a sheet of paper, upon a drum revolving by 
clockwork, the varying heights of the water, 2in. on the diagram 
being equal to a fluctuation of 12in. of water; the diagram revolves 
once in twenty-four hours—lin. = 1 hour. For recording the velocity 
it was determined to register the angular displacements of a spherical 
ball, which, when at rest, was suspended in a vertical position with 
its centre coinciding with the centre of the 5ft. culvert. This ball 
is attached to the long arm of a lever, pivotted to a small bracket 
fixed to the top of the culvert, as shown. The short arm of the 
lever is connected by a platinum wire and system of levers, all duly 








Fig. 2—DIAGRAM OF 


counterbalanced, with a second recording pencil upon the revolving 
drum. The recording diagram indicates the level and velocity for 
a period of twenty-four hours. That portion of the diagram 
referring to level is divided so as to give actual depths of water 
upon the sill of the sluice, the conditions of the clause requiring 
that when the depth reaches 4ft. 6in., and the sluice doors are 
closed, pumping must be carried on. That portion of the diagram 
referring to velocity is divided so as to indicate velocity from zero 
to 33,000ft. per hour. The determination of these divisions on the 
diagram, and of the angular displacements of the ball, correspond- 
ing to certain velocities, were the results of numerous and careful 
experiments carried out on the old Bolton and Manchester Canal 
by the makers of the instrument, and Mr. Hurtzig was satisfied 
that the instrument would give all the information required, and 
since the date it was cere 
fect order. The diagram of velocity, as thus determined upon the 
basis of certain trial experiments with the instrument at Manches- 
ter, was not, however, in Mr. Hurtzig’s opinion, sufficient for the 
egg of the clause, and when the instrument was erected at 
ull, and was brought into work, he determined not to use the 


indicators of the velocity diagram as absolute velocities, but only 


as relative velocities. 


Before the machine was brought into actual use, therefore, he | 
carried out some experiments with the pumps, measuring the | 
t a set of constants | 
which, when used with the recorded velocity on the diagram, gave | 


actual amounts of water lifted, and determin 


the actual quantities of water pumped. us, all such questions 
as the effect of friction in the culvert, the mean nb 


locity as 


compared with recorded velocity, &c. &c., were eliminated. To | 
arrive at the constants, the first thing done was to run the pumps | 
and pump the water out of the —_— oo with the same | 

ing pumped from the | 


difference of head as when the water was 
drain. The revolutions of the engines were registered 
counter, and the actual quantity of water pumped was accurately 
and easily ascertained from the reduction of level in the graving 
dock, the dimensions of which, of course, were accurately known. 
The engines and pumps were then run at as nearly as possible the 
same average speed, and under the same conditions as before, 
but the water was drawn through the culvert from the drain 
instead of from the graving dock. The corresponding deflection 
of the suspended ball and t’ 


A multiplier was thus obtained, the value of which from a number 
of experiments appeared to be twenty-one for the culvert running 
full, and this was adopted as the constant, which, multiplied into 
the velocity indicated by the recorder, gave the cubic feet per 
hour pumped. The diameter of the culvert being 5ft., the 
sectional area is 19°63 square feet, so that it would seem from 
these experiments that the velocity indications of the instrument 
were something like 7 ond cent. beneath the actual velocities. 
Although pumping is often carried on when the level of water in 
the drain is lower than the 4ft. 6in. above the sill of the sluice, 
yet the records are only important when the water is at or above 
this level, and in such cases the culvert always is submerged and 
running full. Fig. 2 is a copy of diagrams taken from the 
instrument showing the pumping on March 16th and 18th, 1888, 
The paper gave tables showing the time of pumping, velocity, 
and quantity pumped from the Holderness drain, and al 
reduced copies of the diagrams taken from the recorder barrel. 
One of these is shown in Fig. 2. This was taken on March 16th, 
1888. Another, which we do not reproduce, taken on the 18th of 
the same month, showed, as contrast, a very regular flow and 
depth. The full size of the diagrams is 29in. by 24-25in. 3 
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it has worked well, and is now in per- | 





on a} 





e indications on the card were noted. | 


is a view of a recorder for indicating height only and not velocity, 
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TIMES AND DEPTHS. 


similar to the one described, and since fixed at the Corporation 


| Waterworks, Ravensthorpe, Northampton. 








AUSTRALIAN NOTES. 


THE annual statement of work carried out by the New South 
Wales Public Works Department was presented to Parliament on 


19th August. The expenditure by the different branches is sum- 
marised as follows :— 





£ sd. 
708,198 9 11 
225,574 16 9 


Harbours and rivers branch. . 
Architects’ department .. 


Railway and tramway construction branch .. 312,990 16 2 
Roads and bridges branch .. .. .. .. .. .. 668,758 10 11 
Sewerage branc Pa bs 6s Tike se “ces: ne 
Land valuation branch .. a ae 2,517 14 6 
Military works branch .. 23,784 12 2 

Total .. £2,015,489 0 1 


The tender of Mr. John Morrison, Strathfield, has been accepted 
for the construction of twenty-four single-deck tramcars of the 
usual pattern, capable of holding seventy passengers, the price 
being £436 per car. It has been deemed expedient by the Railway 
Commissioners to let by private contract the work of re-ballasting 
and re-laying the lines, which it has been found is necessary to a 
large extent in consequence of the late heavy rains, on account of 
which it has been considered advisable to dispense with the 
services of about 600 temporary permanent-way men, the interests 
of the men, however, having been fully considered by arrange- 
ments having been entered into for the contractors to take over 
these men. The action of the Commissioners over this matter 
caused the usual ebullition of oye to take place, as is customary 
over the slightest change that is taking ~- to bring the railway 
management out of the late chaos. e Chief Commissioner 
had hitherto treated the men with a courtesy and justice 
that would be appreciated by men with ordinary British 
proclivities, but the men he has had to deal with not being 

med to the refinement shown to them, have taken so much 
advantage of the situation that has compelled the Chief Commis- 
sioner to assert his authority. In the course of an interview with 





the Commissioners by a deputation of permanent-w: 
several members of the Legislative Assembly, 
rp to discuss the question, 
‘The Commissioners pro) to say something more tha: 
would have said under ordinary pte Prrente oe they ey 
upon this —, not only as a matter between their employés 
and themselves, but a deliberate and intentional attempt—a poli- 
tical movement—against the Railway Commissioners. The Rail. 
way Act of this country provided for the removal of any grievance 
that any member of the staff had, and the men could approach the 
Commissioners with the greatest of ease. The men came before 
them on the most trivial questions, and, according to the 
law of the land, the three Commissioners were compelled to 
sit and deal with the appeals, whereas, for the purpose of 
spending £100,000, two Commissioners had authority to do 
that. + + + + . It was as well, now that an attempt had 
been made, both inside and outside of Parliament, to intimidate 
them, to let the country know exactly the position in which they 
- He would give them one illustration to show what trivial 
matters were brought before them. One of the employés on the 
tramways was absent from duty through illness for seven months, 
and during that time the Commissioners granted him full pay. 
When he went back to his work he said to the superintendent, “| 
consider I am unjustly treated 7 ou not having given me two 
days’ py. for each Government holiday and good conduct money 
while I have been away.” The officer of the department told the 
man that two days’ pay was given for holidays use there was 
heavy work to do on those days, and good conduct money because 
the men worked well, and he did not see his way clear to give him 
this extra money, seeing that the Commissioners had granted him 
full pay for the time he was away from work. Well, the man 
considered. he was pee | treated, and — to the Commis- 
sioners. When men could be treated by them on trivial complaints 
of that kind, was there any justification for a public meeting to call 
it tyranny, and to tell him that he should be taken out into the 
street and led, and if that was not conn that the whole of 
the railways in the Colony should be stopped? The president of 
the association had often said that any grievance brought before 
the Commissioners was treated with the greated consideration, and 
that the men obtained justice at their hands. He defied any man 
in the country to produce one act of his or the other Commissioners 
since they had been in office that had been tyrannical. Everything 
that was true and just and right had been done, and he defied 
anyone to produce a case to the contrary. And yet they were held 
up to scorn all over the world. The cost to the country of the 
advances they had given to the staff since they had been in office 
amounted to £70,000 a-year. Then they were told that the Com- 
issioners were appointed at enormous salaries, and they were 
taking the profits. The enormous salaries that they had received 
were less than the salaries paid to the principal officers at home, 
putting aside the chairman and the board of directors. In that 
officealone, and one other branch attached to the head-quarters, they 
had saved their own salaries and other £4000 a year to the country. 
The Commissioners had retrenched, and meant to retrench where 
they found an unnecessary staff. They commenced in their own 
office. They had retrenched, but they had not reduced the 
amount of wages paid on the lines. The wages paid for the year 
up to the end of June was £138,000 in excess of the wages paid for 
the year preceding their taking office. The Commissioners had 
nothing to gain by all the concessions they had made ; they had 
no votes to win; all they wished was to feel that the men were 
contented, because a contented man was a far better servant than 
a discontented one. But their efforts were being frustrated in 
every way possible. This last attempt was so serious that the 
state of things ought to be made known. . They had had 
men named to them as being untrue in the fullest sense of the 
word, plotting against the Administration. The time had come 
when they couid not allow this to go on. Continual attempts were 
made by men who were untrue to make men who were true to 
their masters untrue. He had a letter before him in which the 
secretary of the association was asking a man to give him infor- 


ay men and 
1 after having held a 
the Chief Commissioner said :— 





mation which he ought not to give. e secretary wrote to the 
man, congratulating him upon a certain matter, and then asking 
him for information that should not be given. That was the 


intrigue used to get at the Commissioners, It was a scandalous 
state of things, and in no English apes. Sree pod ought they 
to expect such a state of things. e staff should remember that 
although the Commissioners had duties towards them, they had 
also duties to the country and the travelling public. The employés 
must not feel that the railways were created for them, but for the 
country, and for the people. It had become almost intolerable to 
live in their offices with the continual intrigue that was going on to 
try and render their administration a failure.” 








TENDERS. 


EXTENSION OF MAIN SEWERS. 
THE following tenders have been received for the extension of 
main sewers at Criccieth ; Messrs. Thomas Roberts and Son, Port- 
madoc, engineers :— 





42<ad 

Owen Morris, Carnarvon .. .. .. «. 725 0 0 

William Thomas, Live oe sat oatel h 508 0 0 

Humphrey Thomas, Criccieth (accepted) 39410 0 

Engineers’ estimate .. .. .. «. 406 10 0 
COVEREDSRESERVOIR. 


List of tenders for the construction of a covered reservoir at 
Sandiacre; Mr. W. H. Radford, engineer, Nottingham :— 





£ s. 4. 

J. Hawley and Son.. .. 1376 18 10 
s & ae -- 00 0 0 
y as 949 2 0 
. E. w 940 0 0 
A. Faulks .. 940 0 0 
Hodson and Son 919 0 0 
H. Vickers. . 897 0 0 
Tomlinson 884 0 0 
B. Keeling.. .. 860 0 0 
Holmes Brothers 857 5 0 
8 a 6 ak, hae $17 0 0 
G. F. Todd (accepted) .. 750 0 0 


LAYING IRON WATER MAINS. 


List of tenders for laying iron water mains at Stapleford and 
Sandiacre for the same work, 


£e¢4 
J. Hawley and Son.. 1364 16 6 
dD. ~ 7 790 15 0 
H. Shardlow 76117 0 
J.Tomlinson . 693 0 
Holmes Brothers 571 12 0 
tee are 544 0 «0 
J. F. Price (accepted) .. 460 0 0 
A. Faulkes (late) eras 455 0 0 








NoIsELEss BRIDGES ror Lonpoy.—The Newington Vestry is of 
opinion that, in the interests of the comfort and health of the 
public, railway bridges should be rendered noiseless, 


THE GLascow University.—Notice is given by Professors 
Archibald Barr and Philip Jenkins that for the classes in engineer- 
ing and naval architecture arrangements have been made to meet 
the requirements of men engaged in offices and works, At the 
request both of employers and of intending students they will hold 
classes at 8a.m. and at 7.30 p.m., and which it is hoped will be 
found convenient to many who have hitherto been unable to attend 





courses of lectures in the University. 








Oct. 3, 1890. 
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—— 
THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 
this week is largely suspended, owing to the near 
roach of the quarterly meetings, which are to be held next 
Wednesday in Wolverhampton, and next Thursday at Birmingham. 
Consumers of pig iron have mostly placed their orders for supplies 
pee material as they will want well into next quarter, for they 
oO ticipate that any delay in this matter will lead to their having 
= y higher rices, in view of the upward tendency of fuel. 
bd ith rega to manufactured iron some doubt exists as to 
hether marked bars will be put up, or whether the £8 10s, 
vtandard—which was fixed in July last—will for the present be 
votained until the recent improvement in demand becomes more 
distinct. Under these circumstances consumers of finished iron do 
not quite know what course to adopt—whether to buy forward in 
anticipation of a rise, or to be content from the satisfaction 
of immediate requirements. A firm tone is expected at the 
uarterly meeting. Hence, on ’Change in Birmingham, on 
Phursday afternoon, not much actual business was done, 
though there were plenty of inquiries to test the market. It 
is true that the average selling price for July and August—as 
stated last week—is a reduction of 11s. 7d. upon the average for 
May and June, but, with regard to this figure, it is to be remembered 
that many of the deliveries made during those two months had 
veference to orders previously booked during the tail end of the 
decline which has marked the first half of this year. Undoubtedly 
with the beginning of August, or just before, business began to 
improve, and has continued to improve greatly ever since. This 
revival set in too late to affect the average just made known; but, 
had the figures been taken out a few weeks later, the result would 
probably have been very different. The recent improvement in 
trade will, however, in all probability, be evidenced when the 
accountant takes out the next return. The manner in which trade 
went up last summer and autumn, and at the beginning of this 
year, is shown by the fact that the average selling price of 
daffordshire iron, as certified by the accountant to the Midland 
Iron and Steel Trades’ weg s Board, rose from £6 8s. 9d. for July 
and August, 1889, to £6 15s, 11d. in October of that year; then to 
£7 18s, 4d. for January and February of the present year, and yet 
again to £8 4s. 11d. for March and April, The maximum then 
seems to have been touched. ‘The figures for May and June 
showed a decline to £7 16s. 5d., and now the last issued return is 
a further drop to £7 4s. 9d. It is noticeable that trade has 
followed a somewhat similar course in the North of England. 

Having the averages before them both for the North of England 
and for Staffordshire, the Midland Iron and Steel Trades Wages 
Board had plenty of material when they met on Monday last upon 
which to come to a decision about the course of wages. The 
business was to lay the accountant’s certificate before the Board, 
and also to resume the adjourned consideration on a motion by the 
masters to reduce the premium from 1s. 9d. to 1s. The employers 
explained that they were willing to pay puddlers,6d. per ton of iron 
puddled above those in the North of England, since in the North 
there were certain extras which the Staffordshire men do not 
possess. For some months up to the beginning of June last 
wages had been paid in Staffordshire on the basis of level shillings 
for pounds in the selling price, with 1s. 9d. premium added 
thereto. This had been found to result in Staffordshire employers 
paying considerably above the expenses previously alluded to. 
And they had felt that if they to pay higher wages than the 
North of England, they could not successfully compete with North 
of England iron markets. In June last they gave notice, there- 
fore, for the premium to be reduced, but as no decision could be 
come to, it was entirely suspended, and special arrangements had 
been made under which wages were to be 9s, 3d. per ton until the 
end of September. The employers further pointed out that, 
according to the average North of England —_ issued during 
the week, the prices paid to northern puddlers for every ton of 
iron puddled would now be 8s. If the present rate was retained 
in Staffordshire they would be receiving 1s. 3d. more than 
the north. Considerable discussion ensued, at the close of 
which the following resolution was passed:—‘‘ That ironworkers’ 
— be reduced from to-day 6d. per ton for puddling 
and 5 per cent. for tonnage men; that the standing committee 
meet, say, two months hence, to receive the accountant’s 
next ascertainment, and, if possible, to arrange the premium—if 
they are unable to agree upon figures to rectify the present 
anomaly, then the Board to meet before the arbitrator for him to 
settle the amount of such premium.” The present position in the 
iron trade is therefore as follows:—The sliding scale is still in 
abeyance until a rectification of the premium is decided upon. 
Wages are paid, subject to special agreement, and they are now 
8s. 9d. a ton for puddlers, or 9d. more than in the North of 
England. A little consideration will show the masters are 
right in asking for a reduction in the premium. The 
last ascertained ave of £7 4s. 9d., on the principle of level 
shillings for pounds in the selling price, rot give a wage of 
is. 3d. Jf, then, the premium of Is. 9d. is added, this would make 
a wage of 9s., which would be 1s. per ton above North of England 
wages, or 6d. more than what may be regarded as the normal 
difference. Marked bars are in good demand at £8 10s., and 
merchant sorts are also well inquired for at £7 5s.; there being 
likewise a good sale for common bars at £6 15s. upwards. Hoops 
remain £7 10s,, and gastube strip is £7 2s. 6d. Black sheet iron is 
quoted £7 10s. for singles, £8 for doubles, and £9 for trebles, with an 
upward tendency. e galvanised sheet trade is somewhat im- 
proved. £13, f.o.b. Liverpool, is still the price for galvanised 
corrugated sheets of 24 gauge. 

In the pig iron trade the increasing firmness of fuel operates to 
strengthen the market. Cinder sorts are quoted 43s. 6d. to 45s.; 
part mines, 47s, 6d. to 50s.; hot blast all-mine, 70s. upwards; and 
cold blast all-mine, £5. There is a good demand for Midland 
sorts, Derbyshires and Northamptons being quoted 51s. to 52s. 6d. 

Mr. Joseph Aird, Wellington Tube Works, Great Bridge, Staf- 
fordshire, gives notice that he has increased his discounts 5 per 
cent. gross upon gas, steam, eS and water tubes and fittings. 

Mr. John Spencer, Globe Tube Works, Wednesbury, has in- 
creased his discounts from wrought iron tubes and fittings 5 per 
cent. on the gross, Boiler tubes remain as before. 


Colliery engineers will be pleased to note that success is attending 
the efforts of the South Staffordshire Mines Drainage Commission 
in the very difficult engineering task which they have before them, 
of unwatering the coal pits within their jurisdiction. That this is 
the case was shown at the annual meeting of the Commisioners on 
Wednesday at Dudley, Mr. Wilson Lloyd residing. It transpired 
that at present the Commission spends £13,000 a year on general 
drainage, and yet are unwatering,only one-fourth of the coal- 
bearing area of the district. To provide this sum it is necessary 
that there should be raised every year the enormous quantity 
of 3,222,240 tons, the Mines’ Drainage rate upon which represents 
the sum just mentioned. If the remaining three-quarters of the 
total area could be efficiently drained, it is estimated that the 
additional expense would be far more than counterbalanced by the 
rates on the extra tonnage raised. With the view of accomplishing 
this, the Commissioners have lately had underconsideration a scheme 
for connecting all ~~ of the — district with their existing 
main levels and pumping plants, and also for providing 


BUSINESS 


additional pumping plant where these are n 4 s 
porns has previously been made to the scheme in these 
ns, 


The difficulty hitherto has been one of ways and means, 
&sum of £75,000 being required. It is satisfactory to learn from 
nesday’s meeting that, for the Ling sor of raising the funds, the 

¢ rnmissioners and the Bondholders’ Committee have sanctioned 
h © principles of a scheme under which the money needed is being 
ound, and will be expended in the execution of the work. For 
®very ton of mineral raised an average of 24 tons of water 





has been pumped during the year. In fact, the Commis- 
sioners have had to deal with 12,200,000 gallons of water 
per day, and the chairman said at the meeting that he could 
not but think that some portion of it was attributable to the 
leakage of the 500 basins held by the Birmingham Canal Company, 
and the hundred miles of canal which passed over the honeycombed 
mines of the Commissioners. The Canal Company, however, it 
may be added, deny any liability in this respect. It is pleasing to 
note that the finances of the Commission are in a better condition 
than for some time past. The mining engineering operations which 
the existence of the Commission from time to time entails are of 
an extensive nature, and confer great benefit upon South Stafford- 
shire cvalmasters. Hence the Commissioners’ improved position 
is regarded with general satisfaction. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester,—The situation in the iron trade of this district 
remains much the same as reported last week. A very strong tone 
is maintained, so far as prices are concerned, as the result of the 
dispute with the blast furnacemen on the Clyde ; but although 
there now seems a probability of a more protracted struggle than 
was at first anticipated, buyers still disbelieve in the permanence 
of the recent advance. Consequently, the business doing continues 
small, and to a large extent operations, both on the part of sellers 
and buyers, are for the present held in po a pending further 
developments—makers, in view of the possible serious curtailment 
of the output of pig iron in Scotland, being chary about committing 
t lves toengag’ ts; whilst buyers, believing that the higher 
prices, based upon labour difficulties in Scotland, will be only 
temporary, are not disposed to purchase at present rates beyond 
actual] present requirements. 

The Manchester Iron Exchange on Tuesday was moderately well 
attended, but the business reported generally was only of a limited 
character. For pig iron, prices were firm at fully late rates, with 
a further hardening in some instances upon the rates of last week, 
whilst makers of several of the leading brands had withdrawn 
quotations altogether for the present. There was, however, practi- 
cally little or no business doing at the full quoted prices, the large 
users of iron being in most cases well covered for the remainder of 
the pants and preferring to wait before making further purchases, 
whilst smaller users who have to come upon the market buy only 
for hand-to-mouth requirements, and these in most cases they are 
able to cover with second-hand parcels obtainable at under makers’ 

rices. For Lancashire pig iron quotations remain unchanged, 
ocal makers asl:ing about 50s. for forge, and 51s. for foundry, 
less 2} per cent. {delivered equal to Manchester, but notwithstanding 
these prices are the lowest in the market, they are booking no 
orders of any moment. For district brands quotations are all very 
firm at fully last week’s rates, but the business doing is chiefly in 
foundry qualities, forge iron meeting with very little inquiry, and 
the margin between the two descriptions of iron is exceptionally 
wide. For Lancashire foundry iron quotations are not under 
52s, 6d. and 53s., but forge numbers could be bought at 49s. 6d. to 
50s. The best foundry brands of Derbyshire are quoted at 55s, 6d. 
to 56s., whilst the cheaper forge qualities are offered at about 5ls., 
less 24, delivered equal to Manchester, Outside brands have 
shown a further hardening, good foundry Middlesbrough being 
firm at 57s. 10d., whilst Eglinton is quoted by makers at 60s., net 
cash, delivered equal to Manchester; but in the last-named brand 
there is a good deal of underselling, and orders could be readily 
placed at quite 6d. under makers’ prices. 

In hematites only a very limited business is being done, the top 
prices now being quoted having apparently checked further buying, 
but 68s., less 24, remains the average quotation for good foundry 
qualities delivered in the Manchester district. 

The manufactured iron trade remains without any very appreci- 
able improvement, and certainly prices do not at all follow the 
advance in pig iron. A — business is being done generally, 
with an increased weight of work coming forward, but forges, as a 
rule, are not being kept going more than from hand to mouth. If 
anything, the tendency of prices is to harden, but £6 10s. still 
represents the full average figure obtainable for bars. Hoops 
average about £6 17s. 6d. to £7, and sheets £8 per ton, delivered 
in the Manchester district. 

jee gee still meet with only a very limited inquiry, the 
principal users in this district being evidently well covered for 
present requirements, and not caring to buy at all largely in the 
existing condition of the market. Local makers quote nominally 
£8 10s. for steel boiler-plates, delivered to consumers in the neigh- 
bourhood of Manchester; but for anything like favourable specifi- 
cations, they would be willing to accept 5s. per ton under this 
figure. Makers in other districts, however, seem to be in a stronger 
position, Scotch makers being firm at £8 10s., whilst steel boiler- 
plates coming in from other quarters are not quoted under 
£8 7s. 6d. to £8 10s. per ton, delivered here. 

In the engineering industries most branches continue well 
employed, and generally a fair amount of new work is reported to 
be coming forward, the ene being practically unaltered from 
what I reported last week. 

Recently there has been a very rapid development in the con- 
struction of high-power gas engines, and I may mention that 
Messrs, Crossley Bros,, of Manchester, have just completed the 
largest single-cylinder gas engine that has yet been made. This 
engine, which is one of several that have been built for the Severn 
Tweed Manufacturing Company, of Newtown, Monmouthshire, is 
being worked in connection with the Dowson gas, and indicates 
80-horse power with the Dowson and up to 94-horse power with 
ordinary gas, being guaranteed to work at a consumption of 
1} 1b. of coke per indicated horse-power per hour. In general 
construction it is similar to the other powerful types of 
the Crossley engine, the special feature being the large 
power developed with the single cylinder; it is supplied with 
all their modern improvements, including the patent tube 
ignition, with patent time valve for regulating the ignition. 

The new pneumatic caulking tool to which reference has recently 
been made in THE ENGINEER is being extensively adopted in ship 
yards on the Tyne and the Clyde, where between thirty and forty 
are now in use, and several are now on order fora la marine 
boiler works on the Tyne. I may add that Messrs. and J. 
Dempster, of Manchester, who have had ten of these pneumatic 
caulking tools at work for the last few months, state that they 
have found them to be great labour-saving machines, one man 
with the pneumatic tool on straight work being able to do as 
much as eight men caulking by hand. 

A steady business is generally reported in the coal trade of this 
district, both in house fire qualities and in the commoner descrip- 
tions suitable for steam and iron-making purposes, Supplies are, 
however, ample to meet requirements, and although there is a 
hardening tendency in prices, there is no general upward move- 
ment upon the rates ruling last month. In the Manchester dis- 
trict the leading Manchester colliery owners have made no change 
whatever upon their list rates, but in West Lancashire there has 
been some levelling up here and there where prices were below 
current rates. At the pit mouth, best coals average about 12s. 6d.; 
second qualities, 10s. 6d. to 1ls.; and common coals, 9s. to 9s, 6d. 

r ton. For engine classes of fuel there is, perhaps, rather more 
Inquiry, and the better qualities are in fairly demand ; but 
the large quantities of slack coming in from outside districts cause 
supplies to be plentiful, and inferior sorts of slack are still pushed 
for sale at very low figures. At the pit mouth, burgy averages 
7s. 6d. to 8s.; the better qualities of slack, 6s. 6d. to 7s.; with 
commoner sorts obtainable at from 5s. to 5s. 6d. per ton. 

In the shipping trade there is a fairly active business doing, with 
steam coal readily fetching 10s. 3d. to 10s. 9d. per ton delivered 
at the ports on the Mersey. 

Barrow-in-Furness.—Although there has been some fluctuation 
during the past week in the hematite iron market, the trade 








remains active, and considerable numbers of orders have been 
placed, particularly for Bessemer qualities, which are still in great 
demand on the part of steelmakers and others. The belief is 
entertained that during the autumn and winter months there will 
be a continuous and steady demand for hematite, and it is satis- 
factory to note that makers are still adhering to tke principle 
adopted some time ago of limiting the output as much as possible 
with a view to the reduction of stocks, As will be seen from the 
following figures, the stocks of hematite warrants have been reduced 
during the week to the extent of 1092 tons, and from the i 
ning of the year 135,655 tons, leaving 243,889 tons still held. 

week forty-seven furnaces were in blast; this number has now 
been reduced to forty-six. There are now thirty-two standing 
idle. Of the forty-six in blast, three are engaged in the produc- 
tion of spiegeleisen, which is quoted at 100s. to 102s. 6d. per ton 
for 20 per cent. qualities. Prices of pig iron are steady, mixed 
numbers of Bessemer iron being at dos to 61s. 6d. per ton, and 
+ hematite warrants at 59s. 6d. per ton. 

The steel trade is busy. Rails are somewhat improved, and are 
quoted at £5 2s. 6d. for heavy sections, £6 for light sections, and 
£7 per ton for colliery rails. Steel shipbuilding material is in 
brisk request, and a good trade is being done. Plates are at 
£6 12s, 6d., and angles at £6 per ton. Tin-plate bars are a fair 
trade at £5 1s. 3d. Slabs and billets remain at £5, and are 
steady. Boiler-plates are at £7 17s. 6d. to £8 2s. 6d. per ton. 

Shipbuilders are very busy, having their hands full of work for 
a long time to come. Prospects of new works are also good. 
Engineers, boilermakers, and ironfounders are well employed. 

Iron ore is in a trifle better inquiry. Ordinary qualities are 
quoted at 10s. 6d. to 12s. per ton net at mines. 

Coal and coke are steady in tone. East Coast qualities of coke 
are quoted at the old rate of 19s, 6d. to 21s. per ton, delivered here. 

The shipments of pig iron and steel from West Coast ports is 
somewhat weak. There has been a decrease of 8951 tons for last 
week, and there is a falling-off of 6116 on the whole year. 

A meeting was held at Workington, on Saturday, by the West 
Cumberland ironmasters and representatives of the blast furnace- 
men of the Cumberland district for the purpose of finally arrangi 
a working day of eight hours. All the men immediately conn 
with the furnaces will come under the eight hours’ system. Loco- 
motive men, gantry men, slag tippers, &c., will nine hours’ 
men, and receive time and a-quarter over fifty-four hours per week, 
and time and a-half for Sunday. The question of blast engine- 
men and boiler minders has been postponed for further considera- 
tion. The agreement came into operation on Wednesday last. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE advance in the price of house coal which commonly takes 
place on the Ist of October is of unusual interest this year. Iread 
in the local papers that there has been a great pressure for this 
quality of fuel all the season, and that while the collieries have 
been running full time during the whole of the summer, instead of 
only half time, autumn finds the colliery merchants in difficulty to 
obtain supplies. There are reported to be nv stocks at the pits, 
where formerly thousands of tons have been stacked. In obtain- 
ing the hard coal for shipment and general steam purposes, the 
ordinary percentage of soft or household sorts has been lifted; 
and yet, according to published accounts, there has rarely been 
within living memory an autumn where so little coal in bulk is 
available. A rise in house fuel is said to have been made to the 
extent of 6d. tols. per ton. Mr. A. M. Chambers (Messrs. Newton, 
Chambers and Co.) states that there is not sufficient foundation for 
the statement that a general advance has taken place. With 
regard to prices in Sheffield, the Nunnery Colliery Company, the 
Tinsley Coal Company, and Newton, Chambers and Co., have made 
no advance whatever, and have no intention of doing so at present. 
Mr. Chambers says that only three collieries supplying the Sheffield 
market have advanced their prices, and in these cases the advance 
only puts their prices at the level they were from October to March 
last. He states, with respect to the London market—and his firm 
send the largest quantity by rail—there has been no advance at 
all, and there is very little likelihood of the usual winter advance 
coming on at present. The demand for house coal, so far as the 
experience of Silkstone collieries goes, is stated by Mr. Chambers 
to be ‘‘ not at all active.” 

I mentioned some time ago that there was an idea of sinking for 
coal under the magnesian limestone at Drax, Snaith, and Carlton. 
The vicar of Balne, the Rev. W. Harrison, has taken the initiative 
in convincing a meeting of coalowners at his vicarage, at which 
several landowners were present. It was decided that the best 
place for commencing sinking operations was on the glebe land at 
Balne Moor, belonging to the vicar of Snaith. This land extends 
to 120 acres. A few years ago Lord Beaumont, of Carlton Towers, 
sunk a bore hole on his own estate to a depth of 1200 yards, 
with satisfactory results. According to the report of the Royal 
Commission on Coal in 1873, it was estimated that the coal under 
what has been termed ‘‘the concealed coalfield” would exceed 180 
square miles. South Kirby, working the Barnsley seam at a depth 
of 639 yards, is the nearest to the bed believed to lie under Balne 
Moor, and which is supposed to extend from South Kirby to Drax. 
The coal is expected to be won at a depth of from 680 to 700 yards. 
The district is served by the Hull and Barnsley line. 

Steam coal is most actively inquired after for the Humber ports 
and other markets. The tonnage sent by rail and water continues 
to increase. From Barnsley I hear that while manufacturing fuel 
moves off rather slowly, gas coal and locomotive fuel are in im- 
proved demand. Several of the leading railway companies have 
secured large supplies. For coke for future delivery better prices 
are obtained. Mr. David Dale has been called in as umpire in the 
dispute at the Mitchell Main Colliery. A meeting representative 
of masters and men is being held at York this week, the outcome 
of which, it is hoped, will be a satisfactory settlement. 

Mr. Andrew Carnegie, the American millionaire, has been in 
Sheffield since my last letter, and has visited several of our 
principal works. He was accompanied by his agent. He ordered 
a considerable value—some £23,000—of Sheffield machinery and 
other goods. These orders are welcome in two ways. They give 
work to start with, and they show also that the old town can still 
produce tools which the great Pittsburg manufacturers think 
superior to their own. Of course these tools will be employed in 
turning out goods which will compete with English wares in the 
world’s markets. 

The Bessemer steel trade continues firm, and prices are steadily 
maintained. Slabs and billets command £6 10s. per ton, and 
under ptional cir t even longer figures are obtained. 
Higher prices are expected to rule in the winter, and consumers 
are therefore seeking to cover their requirements until next spring. 
A brisk demand is still maintained for all kinds of railway material. 

The Indian Government is in the market with tenders for 
23,000 tons of steel rails. The North-Eastern Railway Company 
has just placed an order for 25,000 tons amongst the northern 
steel rail makers. Axles, tires, springs, and similar articles are 
also in full request, both on foreign and home account; while there 
is an excellent call for steel plates for shipbuilding and boiler 
o- Heavy tools for engineering sya are freely ordered. 

o actual change in prices of finished material has taken place 
this week, but the old figures are firmer, remaining at £10 10s. to 
£10 15s. for ordinary size of railway tires and axles. Railway 
springs are also tending upwards. The Midland Railway is again 
asking for a considerable quantity of spring steel, whilst the 
Egyptian railways and the London, Chatham, and Dover Railway 
are inviting offers for locomotives, During the last few weeks 
quite a number of new vessels have been placed with the builders 
in different parts of the country, and marine work is therefore 
looking up again. The Atlas Works have never been so busy with 
orders for the ‘“‘ Purves ” ribbed flues as at the present time. 
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The wagon trade benefits by the prosperity of the coalowners, 
All our wagon and carriage builders are well employed. The 
British Wagon Company have decided to increase their capital to 
£500,000 by the creation of 10,000 new shares of £20 each. The 
dividend earned by the wagon companies and firms are generally 


higher—in some instances much higher—than last year. 

At the annual meeting of the Sheepbridge Coal and Iron Com- 
pany, at Sheffield, on Saturday, a gratifyi port was presented, 
and the dividend of 74 per cent. Souirmel. It was stated that 


the prospects for the present year were quite equal to those of 
the last, and the prosperity of the company, so far as could be 
seen, was assured — the end of another year at least. Messrs. 
F, Fowler, H. D. Pochin, and J. Stores Smith were re-elected 
directors. 

The directors of Charles Cammell and Co. have decided to pay 
an instalment on account of dividend for the current year of £2 
Ee. share on the ordinary shares, and 10s. per share on the A and 

shares of the company, being at the same rate as was paid at the 

corresponding period of last year. 
_ What is believed to be the largest ingot mould ever turned out 
in Sheffield has been produced by the Brightside Foundry Company. 
The making of the mould alone has required about three weeks’ 
time, while it has taken a week to cool. The ingot—which is for a 
Sheffield firm—weighed about 40 tons, is 1lft. long, 6ft. lin. wide 
one way, and 4ft. 10in. the other. The metal was poured in from 
three ladles—one containing 20 tons—and an air furnace, Baker's 
patent blower having been specially obtained for the purpose. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE general trade of this district continues to improve steadily, 
and whereas a month ago people were apprehensive that the 
winter season would be very dull, now there is every reason to 
believe that manufacturers of all descriptions of iron and steel will 
have as much as they can do, and buyers, seeing no likelihood of 
lower prices, are endeavouring to place orders for execution in the 
early part of next year. All prices are steadily moving upward, 
and it is only in No. 3 pig iron, which is regulated a good deal by 
the speculative operations on the warrant market, that there are 
any fluctuations. But the quantity of No. 3 available for sale by 
the makers is extremely small, and, as an example, it may be said 
that vessels requiring cargoes of as little as 1000 tons have had 
to go to two or three wharves for it. The makers are doing their 
best to produce No. 3 at their furnaces ; but so much inferior coke 
is sent to them that they cannot make all they need, and not for 
many years has there been so short a supply of this quality, and 
this just when it is the most wanted for shipment abroad. Makers 
and merchants have been asking as much as 50s. for prompt and 
forward deliveries of No. 3 g.m.b. Cleveland, but do not appear to 
have done business above 49s. 9d., and most of their sales were at 
49s. 6d. There was much excitement on Tuesday afternoon, for 
warrants, on unfounded rumours about Scotch masters giving 
way in their dispute with the men, fell 1s. 3d. per ton; but 
this was regained on Wednesday, when the close was at 49s. 74d. 
Since pig ircn prices began to move up in June there has been a 
rise of 10s. 3d. _ ton in No. 3. No. 4 foundry pig is scarce, and 
is quoted 46s. 6d., while grey forge is 45s. 6d., and East Coast 
hematite is put up to 60s. for mixed numbers, for, in addition to 
a better demand, the cost of production is increasing, blast furnace 
coke being raised to 16s. per ton, and ore freights from Bilbao to 
a have advanced to 7s. 14d., or 1s. 14d. in abouta 
month. 

Connall’s stores on Wednesday night contained 91,043 tons of 
Cleveland pig iron, or 1795 tons increase on the previous Wednes- 
day. Last month their stock showed an increase of 411 tons. It 
is estimated that stocks of pig iron in the district decreased about 
10,000 tons in September. 

The pig iron shipments from Middlesbrough in September 
reached 75,823 tons, 10,533 tons more than in August, 1890, but 
5919 tons less than in September, 1889. It is satisfactory to see 
that Scotland took 31,528 tons of Cleveland iron, equal to the 
average of the best of times, and 50 per cent. more than in August, 
whereas the average of the first six months of this year was not 
above 12,000 tons per month. So far this year only 588,569 tons 
of pig iron have been shipped from Middlesbrough, against 
726,583 tons in the first three quarters of 1889, and 741,096 tons in 
1888. The decrease was altogether in the tonnage sent to Scotland ; 
coastwise shipments were only 199,696 tons this year, against 
332,112 tons in the first nine months of 1889. 

The quarterly iron market is to be held at Middlesbrough next 
Tuesday. 

A rumour is in circulation that the Redcar Ironworks, near 
Se which have been idle since September, 1886, are to be 
restarted. This, we learn on the best authority, is incorrect, and in 
any case, before they could again produce pig iron, the furnaces 
would have to be relined, and Messrs. Downey and Co., the owners, 
contemplate replacing the old cast iron pipe stoves for heating the 
blast by patent brick stoves. 

The demand for finished iron shows no abatement, and last week’s 
prices are fully maintained. Manufacturers are well supplied with 
work. Their cost of production is being increased as far as regards 
fuel, for manufacturing coal for next year is quoted at Ils. 6d., 
whereas the current year’s supplies would not average more than 9s, 

Mr. Waterhouse’s statistics of deliveries and realised prices of 
finished iron during July and August show a decrease of 10s. 
in price and of 2500 tons in the deliveries. In accordance with the 
w sliding scale ment, the wages from Monday last till the 
end of November will be reduced 6d. in puddling, and 5 per cent. 
in other wages at the mills and forges, and that will signify to the 
manufacturers a reduction in the cost of production of 1s. 6d. per 
ton of made finished iron. The rate for puddling will now be 
8s. per ton; it was once at 13s. 3d. in 1873, but has never touched 
anything above 9s. 9d, during the last sixteen years, and that was 
in April last. For nearly four years from November, 1885, pud- 
dling was at the lowest price ever known, 6s. 3d. perton. Ascom- 
pared with the May-June return Mr, Waterhouse’s latest shows a 
decline of 13s. 3d. in rails, 11s. 5d. in plates, 8s. 84d. in bars, 
and 8s. 53d. in angles. Thus since April, when the best pieces of 
recent years were touched, there has been a fall of 20s. 1d. in 
rails, 18s. 2d. in plates, 14s. 7d. in bars, 14s, 1d. in angles, and 
16s. 64d. in the general average. The last average price was 
£5 19s. 113d. 

The steel trade is more active, and not less than £5 2s. 6d. is 
taken for heavy rails. Bridge buiiders are doing well, and expect 
more orders on Indian account. 

The workmen of the Wallsend Slipway and Engineering Com- 
pany have presented an illuminated address, &c., to Mr. William 

yd—the managing director—and his wife on the occasion of 
their silver wedding, as a token of the respect and esteem in which 
Mr. Boyd was held by his workmen. 

Experiments are being made in some of our northern mines with 
carbonite, which is said to be a flameless explosive. It is said to 
be powerful, and particularly non-sensitive to explosion by means 
of percussion or friction. “ee 

Some time ago the officials of the Cleveland Miners’ Association, 
in order to bring about the abolition of the pig iron warrant stores, 
which they described as a curse to the trade, proposed that the 
miners throughout the country should restrict the output of iron- 
stone, so that the makers of pig iron could not produce as much as 
was required, and so force people to draw from the warrant stores. 
It was said that the Cleveland miners were quite willing to restrict 
their operations, but when they were asked to vote on the question 
they refused. The proposal was all very well in theory, but when 
they were asked to it out in practice the thing became 
different. The officials, however, have not abandoned the idea, 
but, after sending delegates to explain the whole matter to every 
lodge, will take another vote upon it. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE all-engrossing topic of interest in trade circles this week has 
been the dispute of the blast furnacemen and the consequent 
damping out of furnaces. The notices given by the men expire on 
Saturday, the 4th current, and in view of their stopping werk on 
that day the ironmasters are putting out the furnaces as fast as 
possible. 

From an address delivered this week in the Cleveland district by 
Mr. Snow, general secretary of the Blast Furnacemen’s Association 
it appears that the s le is to be not merely for overtime on 
Sundays, but for an eight hours’ day; and Mr. Snow was also good 
enough to lead the workmen of the North of England, whom he 
was addressing, to understand that the money they are to sub- 
scribe to carry on the fight will be returned to them hereafter, 
when they have broken down the position now held by the Scotch 
»masters in controlling the iron market. If Mr. Snow had desi 
to make this struggle as bitter and prolonged as possible, he could 
not have adopted a better way of accomplishing his purpose than 
by making the speech in question. 

e Glasgow warrant market opened very steadily, and prices 
continued gradually to advance, with a moderate business, until 
Tuesday afternoon, when a report to the effect that an arrange- 
ment was likely to be made with some of the blast furnacemen 
caused a sudden drop in prices. The market has since fluctuated 
considerably, and a large business has been done in warrants. 

The past week’s shipments of pig iron have been 10,400 tons, as 
compared with 10,523 tons in the corresponding week of last year. 

values of makers’ iron are advancing ; but quotations are, in 
the circumstances of the market, purely nominal. Gartsherrie, 
f.o.b. in Glasgow per ton, No. 1, is quoted at 64s.; No. 3, 57s. 6d.; 
Langloan, 66s. 6d. and 58s.; Coltness, 66s. 6d. and 58s.; Calder, 
66s. and 57s.; Summerlee, 63s. 6d. and 57s. 6d.; Clyde, 60s. 6d. 
and 55s. 6d.; Carnbroe, 56s. 6d. and 55s.; Glengarnock, f.o.b. at 
Ardrossan, 62s. and 56s.; Dalmellington, 57s. and 56s.; Eglinton, 
54s. 6d. fand 54s.; Shotts, at Leith, 65s. and 58s.; Carron, at 
Grange-mouth, 63s. and 57s. 6d. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced dredging plant to the value of £20,500 to 

era-Cruz; machinery, £4643, chiefly to India ; sewing machines, 
£9263 ; steel goods, £7678 ; and general iron manufactures, £32,370. 

The malleable iron trade continues well employed. A consider- 
able amount of fresh work is coming to hand, chiefly in the shape 
of small lots for merchants. The lowest and second grades of 
common bars are quoted at £6 10s.; highest grades, £6 12s. 6d.; 
best bars being 10s. per ton higher ; nail rods, £7 ; > £7 5s.; 
sheets, £8 ; all less the usual 5 per cent. discount. hile these 
are the prices quoted generally, it is understood that they have a 
hardening tendency, and may soon be advanced should the rise in 
pig iron continue. Some fresh business is reported in unbranded 
iron for India, and for it makers are reported to have received 
£6 5s., less 5 per cent., a ton. 


In the steel trade a considerable amount of additional work has 
been placed, chiefly in the shape of shipbuilding material. One or 
two firms of merchants report that they have bought ship-plates at 
£6 17s. 6d., less 5 per cent, but the principal makers repudiate 
this figure, and hold to the former quotation of £7. Angles are 
at £6 5s. to £6 7s. 6d., and boiler-plates £7 15s. to £8, all these 
prices being less 5 per cent. discount for delivery in Glasgow 
district. 

The coal trade is in rather an irregular state. There has been a 
brisk inquiry within the last few days for main coal for prompt 
shipment at the extreme rates recently current. Steam coals are 
also maintained in price. Ell is somewhat less firm, whilst splint 
coal is decidedly cheaper. The reduction in this latter quality is 
due to the more ample supplies now in the market, owing to the 
putting out of furnaces. A week ago large consumers were asked 
as much as Is. to ls. 6d. per ton above the prices they had to pay 
a month ago, but they have been able to purchase this week at the 
prices of August. These are still felt to be very high—about 9s. 
a ton delivered to consumers—and taking into account the high 
prices paid for pig iron, makers of finished iron and steel report 
that costs are getting so high as almost completely to extinguish 
profits. 

It is worthy of note, in connection with the coal trade, that 
Bailie Taylor, an extensive coal merchant, trading at Dundee, 
Aberdeen, and other towns on the North-east Coast, has just 
placed with Messrs. William Hamilton and Co., of Port Glasgow, 
an order to build a steam collier, which will mark a new 
departure in this class of vessel. The steamer, which has been 
designed by Mr. John Collings, of Sunderland, will be 800 tons 
deadweight, and is to steam at the extraordinary speed—for a 
vessel of this class—of 14 knots per hour. She is to make the 
journey from Seaham Harbour, Sunderland, to Aberdeen in one 
tide, the time occupied to be 10? hours. 

The colliers continue their agitation for an advance of wages, 
and they are still restricting the output of coals with this object. 

In the course of the month, eighteen vessels, with a total 
tonnage of 31,830, were launched from the Clyde shipyards, com- 
_ with twenty-four vessels, of 41,063 tons, in September, 1889. 

e output of new shipping for the past nine months consists of 
= vessels, aggregating 356 333 tons, against 159, of 235,882 tons, 
ast year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


EVERYTHING seems to be upon an ascending scale. Railways, 
collieries, and ironworks are regarded as affording good scope for 
investment, and in all directions shares are looking up. ‘‘ North,” 
the ‘‘ International,” and ‘‘ Abercarne” are favourably estimated, 
and D. Davis Ferndale at 103 is progressing. The International 
has a large area of coals that are much yey of as a house 
coal in Cardiff. The coal shipments at Cardiff last week again 
exceeded 250,000 tons. Bute Dock sent 159,300 tons, Penarth 
32,387 tons, and Barry 63,385. 

Penarth continues to = most satisfactorily. One day this 
week the shipments totalled nearly 12,000 tons. 

With the exception of a slack day now and then, the coal trade 
at Cardiff has kept remarkably firm and buoyant, and in no case has 
there been any falling off in price. Quotations still remain for best 
steam at 15s. tol5s. 3d.,and lam told that contracts have been entered 
into on the basis of 14s. 6d.to15s. If this be so, it isclear that buyers 
regard the future of the steam coal trade in Wales as a bright one. 
Second-class coals are selling at 12s, 9d. up to as much as 14s, 6d. 
per ton. House coals are as rigid as ever, best Rhondda com- 
manding 13s. 9d. to 14s. easily. Such prices at the present time 
are gratifying, as they foreshadow a good winter quarter. Small 
steam is a little easier in price ; small house is fixed at 11s, 6d., 
and for seconds 7s. 6d. 

No one is surprised at the firmness in coke ; sales are large at 
21s. 6d. for furnace and 22s, 6d. foundry, and the make continues 
to be excessive. For patent fuel there is no abatement either in 
price or make. Pitwood is easy. j 

Iron ore to the quantity of nearly 11,000 tons came in last week, 
and several of the large ironmasters were busy adding to stock. 
Prices are hardening, 14s, 6d. to 15s., and even more is demanded 
for extra qualities, 

The steel trade shows no change in make, and there is a stiffen- 
ing of prices, particularly in pig, which, in the course of a few days, 
advanced 2s, Prices for rails, bars, and sheets are practically the 
same as last week. 

The Dowlais new works at Cardiff which weré to have been 
opened in June are to be blown in about Christmas. Owing to the 
slackness of trade in Midsummer there was not so much energy 
shown in pushing the works on. Now, and for some time, there 





has been marked activity, and Dowlais-by-the-Sea presents as fine 











an industrial picture as one could imagine. The col 

dwarf many of the leading steel works of the country, nory ome 
township is growing up around them. The present idea inne 
develope the steel sheet trade, and I learn from excellent quarters 
that a sister ship industry near at hand is certain—on Bute 
property. Several large coalowners and shippers have now a fleet 
of over seventeen steamers. A fine steamer, the Annie, one of the 
steam fleet of Messrs. Brodrick and Uo., of on, came to 
Penarth this week affording a fine type of naval architecture, 

Newport continues to enjoy its share of the improvement in 
coal, and in coastwise alone last week shipped close upon 20,000 
tons. Swansea almost felt a boom in its metal work this week 
On ’Change there was a very hopeful feeling, and prices generally 
went up. In tin-plate there was a considerable eagerness shown m4 
get forward bookings taken, and business up to March next was 
common, Ordinary cokes are up from 16s, 6d. to 16s. 9d.; Bes. 
semers, 16s. 9d. to 17s.; and Siemens, 17s, 6d. to 18s, It is con- 
fidently predicted that prices will reach 20s, shortly, and, if so 
it may be anticipated that both pig iron and steel bar will se, 
better figures. A large make of tin-plate is going on—79,000 boxes 
were sent away last week—and in several quarters wages difficulties 
have been amicably arranged by concessions to the men. There is 
less fear of trouble at i. but there has been some hitch at 
Foxholes and Morriston. Labour disputes are promised at some of 
the Swansea collieries. The Swansea harbour total was 6000 tong 
last week in excess of the preceding week. 

I am glad to 4 progress in the scheme of the Cardiff Con- 
ciliation Board. The chief employers and the representatives of 
the men have been seen, matters have been well discussed, and in 
a short time I shall be in a position to the proposed 
arrangement. 

The iron and steel works scale has been finally settled on the 
basis as arranged between Mr. Martin, of Dowlais, and the dele- 

tes of the workmen. The article selected was steel rails, not 
looms, and the minimum is to be £4 5s., and the maximum £6 10s, 
It was maintained that below the former figure rails could not be 
mae except at a loss. This scale insures twelve months’ tran- 
quillity. 

The Morfa dispute, which has cost over £10,000, is ended, and 
so is the moulders’ at Newport. 

Several new colliery companies are being floated. 

Little has been heard of late of copper and gold speculations, 
The latest is just to hand. I am informed that the plant of a 
copper company in North Wales, which cost £30,000, has been sold 
by auction for £300, 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

Tus week has not witnessed any material change as far as the 
iron industry is concerned. Nothing of a really encouraging 
nature can reported, and a tendency to assume firmness is 
perhaps the best feature of the present situation. A great deal of 
uncertainty, nay, anxiety, is felt—whether avowed or not—as to 
what may come after the Socialist law has ceased to exist, ic, 
after the lst of October. Time alone can show. Generally 
speaking, the situation of the Silesian iron market has not altered 
since last week’s report, and may be termed pretty favourable. 
This, however, can only be said of the whole, while it does not 
include the special branches of business, Girders, for instance, 
have even met with a reduction of M. 5 p.t., present quotation 
being M. 145 to 150 p.t. at works. In the steel trade the orders 
coming in are barely sufficient to keep the works in regular employ- 
ment, and some establishments were obliged to limit production. 
Some very good orders have recently been booked in the engineering 
and boiler-making line. 

Rather favourable reports are coming in respecting the general 
state of the iron business in Austria-Hungary. In all branches of 
industry sufficient inquiry is said to be coming forward, and, 
consequently, the works continue in satisfactory activity. Increas- 
ing business can also be reported to be carried on in the pig iron 
department. Lively demand and briskness of sale continue to 
characterise the manufactured iron trade, Regarding the special 
sorts, plates are in particularly fair request, while sheets meet 
with less inquiry. The steel works remain in healthy operation. 

In the French iron trade the rolling mills have booked rather 
more orders of late, and regular employment has thus fortunately 
been secured for some time to come. The iron syndicate of the 
Nord has raised pig iron 5f. p.t. An order for 1000 wagons for 
the Roumanian State Railways has been given to the Construction 
Company of St. Denis. Besides considerable supplies for French 
railways, orders of some importance have also been booked for 
Hungarian railway cars. : 

The Belgian iron business has again developed into something 
like animation. Demand for pig as well as for finished iron and 
steel is becoming more active, while in all the various branches 
more orders are coming in, and a has consequently 
increased. This can, naturally, only taken in small measure 
and comparatively. Actual improvement, real firmness, is still 
wanting. Prices have been fairly well maintained of late. Girders 
are quoted 140f.; for plates 170f. has been granted. k 

Rhenish-Westphalian iron industry shows no very material 
improvement. ther more business is coming to hand, it is true, 
in the pig as well as in the malleable iron trade, but a general and 
reliable move for the better cannot be talked of. A slight, a very 
slight, improvement has taken place in the iron ore business. 
Present prices are, for red iron ore, M. 8°50 to 9 p.t.; roasted 
ditto, M. 12 to 13 p.t. Luxemburg minette is quoted M. 2°40 to 
3°50 p.t., net at mines. The pig iron business remains quiet. 
Here, as well as in most branches, a hand-to-mouth business is 
going on. Spiegeleisen is noted M. 66—for the 10 to 12 per cent. 

rade; good for quality, M. 53 to 56; foundry, No. 1, M. 75; 

o. 3, M. 63; basic, M. 50; Bessemer. M. 75 p.t. The total pro- 
duction of pig iron in Germany including uxemburg, was for 
August, 1890, 371,102 t., of which 163,867 t. were forge pig and 
spiegeleisen, 33,504 t. Bessemer, 126,767 t. basic, and 46,964 t. 
foundry. In August, 1889, the production amounted to 378,500 t.; 
in July, 1890, it was 391,982t. From January lst to August 3lst, 
1890, 3,102,667 t. were produced, against 2,842,343 t. for the same 
period the year before. d : 

Nothing new can be reported regarding the state of the finished 
iron trade. For bars, both inland and foreign demand are weak. 
A retrograde movement is oy in most prices. As the 


present quotation of M.165 for bars is scarcely paying, the 
syndicate has as yet desisted from officially redu at price, 
although in South Germany bars have been considerably lowered. 


Girders have maintained their former quotation, but are naturally 
in less request now than at the beginning of the building season. 
Plates continue in comparatively fair demand, while sheets are 
somewhat neglected. e employment of foundries, machine aad 
wagon factories may be termed satisfactory. At a recent 
tendering for rails M.144 was the lowest offer, others ranging 
between M. 148 to 150 p.t. at works. For steel sleepers M, 134 
was the lowest offer. Ata tendering at Bromberg M. 142 and 143 
were the lowest prices. aad 

week’s quotations, p.t. at works, are as follows :—G ; 
merchant ag 155 to 165; angles, M. 175; girders, M. ot 
hoops, M. 155 to 160; bars, in basic and Bessemer, M. 165 _— 
billets ditto, M. 115; heavy boiler-plates, M. 220; tank i - 
M. 180; steel plates, M. 190; tank ditto, M. 160 to 165; sheets, 
M. 180; iron wire rods, common quality, M. 145; drawn am os 
iron or steel, M. 160; wire nails, M. 170; Bessemer rails, M. + 
to 150; steel sleepers, M. 135 to 140; complete sets of wheels and 
axles, M. 320 to 340; axles, M. 240 to ; steel tires, M. 

250; light steel rails, M, 125 to 140. Baty 2 aeeatie 
It is reported from Spandau that every description of ~— 
labour by night has been ordered to be discontinued at all the 

Government works. 
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NEW COMPANIES. 


Tax following companies have just been regis- 
tered :— 
Aragon and Catalonia Railway Company, 
was red on the 18th ult. 
an a peor oy £550, divided into 30, 006 
non-cumulative 6 per cent. preference and 25, 000 
ordinary shares of £10 each, to acquire all or any 
of the socaritier, of the Saragosna we Moditer- 
1 ompany—Com e los Ferro 
naa al yaregoun al ~ ng ammdaagrd to 
uire the said railway or the whole or any part 
of the system of railways in Spain, owned by the 
said company. The subscribers are:— 


8 
J, Leslie Wanklyn, 32, Dover-street, chairman of - 
nW MeBean, 198, 014 Kent-road, clerk 1 
Juan du Bosc, , Grosvenor: gardens so ee 1 
A, Fyson, C.E., "airfild, ‘Richmond MOR oie 
1 
1 
1 





J. Parker, 3, Tok ager to a 
nA. ~4 Chureh: road, Willesden, cl lerk 
J. Aukers, 3, Crown-court, Old Broad- Ny clerk 

Tho number of directors is not to be less than 
three, nor more than nine; qualification, £500 
in shares or stock; the subscribers are to appoint 
the first ; remuneration at the rate of £1 per 
annum "each. Solicitors, Messrs, Bompas 
Bischoff, and Co., 4, Great Winchester-street. 





Combination sie, oer and Electrical Engineering 
Company, Limited. 


This company was istered on the 19th ult., 
with a capital of £20,000, in £1 shares, to acquire 
and work certain inventions of telephones and 
improvements in pry res the patents for which 
are numbered and tively No. 500 
dated 3lst March, 1890 a and No. 7553, dated 15th 
May, 1890; and also to take ome as a going con- 
cern the business of Charles James Grist, of 43, 
Sydaey-street, Oxford-road, Manchester. The 
subscribers are :— 

Shares. 
A. Lewis, 204, Elgin-avenue, W. . 
T. J. Cook, 4, Bovill-road, Forest Hill clerk 
Hi. G. Fowler, 8, Plevna-villas, Tottenham . 
H. T. Raw, Woodside, Surrey, solicitor. . 
8. W. Smith, 68, Holmes-road, Kentish Town, 

Gevk os | 6s. ones 
T. S, Maly 83, Priory-road, Bedford Park, 

enginee . 
C. oud 59, Lennox-road, Walthamstow on 1 

The number of directors is not to be less than 
three, nor more than seven; the first are C. J. 
Grist and E, F Furtado, who are a 
managing directors, each at a salary of 
£300 per annum; qualification, fifty shares; re- 
muneration of other directors, £120 per annum 
to the chairman, and £75 per annum to each 
other director. Solicitor, Mr. E. Salaman, 65 
and 66, Chancery-lane. 


tt 





Electrical Inventions Company, Limited. 


This company was registered on the 18th ult., 
with a capital of £35,000, in £1 shares, to acquire 
patents for electrical inventions. The subscribers 
are:— 


Meg x ety, Holl 4 Vilage, Highgate — 1 
8. Vither' 1 ) 1 
A. Good, C.A., ? 7, Moorgate-stree vay cee 
A. W. Good, 57, M toca e ee 00 1 
R. Radermacher, 16 16, Golborne-road, clerk 323! 1 
Bruce Kedge, 29, Morrisson-street, 8.W., mes- 

1 

1 


C. “Jellicoe, 3 74, Godolphin-road, W., clerk 

The number of directors is not to be less than 
two, nor more than seven; the subscribers are to 
appoint the first; qualification for subsequent 
directors, £100 in shares. The company in 
general meeting will determine remuneration. 
Solicitor, Mr. A. W. Rixon, 10, Austin Friars, 


J. E. H, Gordon and Company, Limited. 


This company was re ae on the 19th ult., 
with a capital of £50,000, in £10 shares, to 
acquire as a goil concern the business of J. E. H. 
Gordon, chemical engineer. The subscribers are: 

Shares. 


*J. E. H. Gordon, C. — be aoe. Gate-gardens 


*W. J. Rivington ow-gardens, —_— 
Kensington ptoghee ; 


1 
1 
Mrs. J. E. H. Gordon, i, Queen's Gate. gardens |. 1 
Mrs. W. T. Rivington, 21, Gledhow-gardens 1 
= E. C. Gordon, Hornlow Co Cottage, Campden 
1 
1 
1 


Miss E. C. Gordon, “Hornlow Cottage, ‘Campden 
H. Sinclair, ll, ; Pali Mali 


The first two subscribers are eppcieted ‘ele 
tors; qualification, 200 ordinary shares. Soli- 
citors, Messrs, Mann and Taylor, 109, New 
Oxford-street. 





Millom and Askam_ Hematite Iron Company, 
Limited, 


This company was 750 000, a on the 23rd ult. 
with a capital of £250,000, divided into 10,000 
cumulative £7 per cent. preference and 15,000 
ordinary shares of £10 each, to take over as going 
concerns the several businesses now carried on at 
Millom, Cumberland, by the Cumberland Iron 
Mining and Smelting’ asa Be Limited, and at 
Askam, Lancaster, by the Askam and’ Mouzell 
Iron Company, The subscribers are:— 


A. Bonar Law i 
teen eased 7, Royal Bank-place, Glasgow, 


° 1 
a 24, George-square, Glasgow, stock- 

F 1 
™ Jacks, 7, Royal Bank-place, Glasgow, iron 

merchant <e 1 

Sir J. Ramsden, Barrow-in-Furness ae 1 

. Massicks, - heme ironmaster oi 1 

a i L Strongitharm , C.E., Barrow-in- Furness |. 1 

Cook, Barrow-in-Furness, railway manager. . 1 


on number of directors is not to be less than 
three, nor more than seven; the first are the 
Right Hon. A. J, Mundella, M.P., Herbert 
Campbell, G. E. Holt, the Hon. Greville Richard 
Vernon, M. P., and the subscribers denoted by an 
pag ualification, rege te in Lema | remune- 
9 r annum, divisible. istered 

by Mr, 8, Hart Jackson, Ulverston, solicitor, 


Practice Cartridge Syndicate, Limited, 


This syndicate was istered on the 16th ult., 
with a capital of £1 ,000, in £1 shares, to 








acquire an invention for use in the manufacture 
of cartridges, u ogg terms of an unregistered 
——— of the 15th inst. between James 

O'Kelly and Hy, Andrews, of one Bagge and Hy. 
Campbell, of the other part, e subscribers 
are:— 


Arthur O'Connor, 47, Rowan-street, W...  .. 

J. Barlow, Bury, Lancashire, bleacher .. |. 

z T. Heath, 21, Bridge- lane, engineer... .. .. 
G. G. , New-court, St. Swithin’s-lane |. 

H. Campbell, International Club, Trafalgar- 


squal 
James ‘O'Kell P Trafalgar- ee 
H. Andrews, % New- + ¥e 


Registered without special articles, Solicitors, 
Messrs. Hollams, Son, and Coward, Mincing-lane. 
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Burnard and Alger, Limited. 


This company was registered by Richard Jordan, 
120, Chancery-lane, W.C., on the 19th September, 
with a capital of £200,000, in 2000 shares of £100 
ain the first 500 shares to be preference shares. 
The “objects are: To acquire the business of 
facturers, metal extractors, and 
general merchants now carried on by William 
Henry Alger and Robert Burnard at the Plymouth 
Chemical Works, Cattedown, Plymouth, under 
the style or firm of Burnard, Lack, and Alger, 
and the business of wharfingers and warehouse- 
men now carried on by William Henry Alger and 
Robert Burnard at the Cattedown rves, 
Plymouth, under the style of Burnard and Alger; 
and to acquire and take over the assets and liabi- 
lities of the said William Henry Alger and Robert 
Burnard in connection with such ee and 
also all the powers, rights F ieee y &c., granted 
by an Act of Parliament, av Vict., entitled 
‘*Burnard and Alger’s Cattedown Wharves Act, 
1887.” The subscribers are:— ie 
"5. 


8 
William oh as Aig, The Manor House, Stoke 
Dam 
Robert | Burnard, ‘ Etistorongs Plymouth ; 
Charles Frederick — hatsworth Lodge, 
Mannamead, Plymouth . 1 
Edith lith Elizabeth ‘aon, The Manor House, ‘Stoke 


Harold Alger, The Manor House, Stoke Damerel 
Fanny Louise Burnard, 3, Hillsborough, Plymouth 
Arthur Henry Bagnold, Borstal Cottage, Rochester 
There are not to be less than two nor more 
than five directors; the first are William Henry 
= r and Robert Burnard ; qualification, ten 
inary shares ; remuneration, 25 per cent. of 
the net profits. Registered office, Plymouth 
Chemical Works, Cattedown, Plymouth. 





ee 
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THE PATENT JOURNAL. 


Condensed from “* The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*," When patents have been ‘‘communicated” the 
“name and address of the communicating party are 
printed in italics. 


22nd September, 1890. 


14,912. Lupricatine Cans, J. Harrison, Birmingham 

14,913. MEDICATED or SULPHURISED IGARETTES, J. 
Watts, Bournemouth. 

14,914. Lamp Equipments for Suips, D. McGregor, 
G Ww. 


14,915. Pipe Wrencues, J. H. Coatman, Manchester. 

14,916. Mera, Boxes for Matcues, A. J. Thurman, 
Birm ingham. 

14, toe " Bistox Vatve, H. MacColl. —(H. MacColl, 


aois. » GoneravoTson of Lireznoats, W. Humble, 
orth Shields. 

14,919. Construction of Tires for Bicycies, T. Harri- 
son, Bradford. 

14,920. Spinat Bore Cray Toxsacco Piper, E. J. 
Church, London. 

14,921. — Tarcet for Rirce Practice, W. 

Plymouth, 

14,922. ‘Bur “DRIVING FLY-wHEELS, W. E. Baker, 
Londor 

14 (28, Bras for Tramcars, Wacons, &c., J. Smith, 

re 

14,924. Winpow Sasues, J. Adey and T. Foster, 
Sheflield. 

14,925. SepaRatinc OxyGcen from ATMosPHERIC AIR, 
J. H. Parkinson, Manchester. 

14,926. Bopice or Susstirute for Corsets, A. C. Herts, 


ndon. 

14,927. TeLernones, G. Macaulay-Cruikshank.—(E. B. 
Welch, United States.) 

14,928. Fastrenrnas for Boots and Sxogs, G. A. Shaw 
and W. T. Fox, Preston. 

14,929. Kxrrrep Srocxinos, W. J. Ford, Leicester. 

14, "980. CONNECTING RalLway CARRIAGES, J. H. 
Mobberley, Staffordshire. 

14,931. PERMANGANATE of Potasu, J. H. Parkinson, 


anchester. 

14,982. Prorectinc and Rar-cLeaninc Device for 
Tramways, J. Haas, jun., London. 

14,933. MercuriaAL Gas Governors, A. Sweet, London. 

14,984. _— Arrow, C. Huelser. G6. Hiller, 


Germa’ 

14,985. , — Giass Ware, H. R. Lumley, 
London. 

14,936. Reapinc Macuines, A. Douglas, Glasgow. 

14, "987. Vatves, A. Leslie.—(G. baum India. 

14 i088. Bau Vatves, A. G. Soutter and W. Cottrell, 

mdon. 

+e 939. CIGAR-BUNCHING Macuinegs, J. Connell, London. 
4,940. ey > Batuine SaLoons by Manuva 
4 R. Cox, London. 

14,941. SECURING Mixx Cans, G. Clark, London. 

14; 942, CuiLp's Cort, T. Willis, London. 

14,943. TReaTMENT of Skins and Hives, H. Belcher, 


ndon. 

14 oy Coin-rREED Apparatus, G. J. A. Udloff, 
mn 

14,945. as and PuLveriser, W. C. Morison, 
reat Yarmouth. 

14,946. Loapine VenicLes with Hay, A. H. P. Blunt, 


ndon. 
+ Expiosive, &c., Provectites, E. Davies, 


on. 

14,948. Gas-cHARGED CartTripcEs, J. M. Fletcher, 
ndon. 

—_ Parts of Sarety Bicycies, C. R. Garrard, 
n 


on, 
eo Trres for VeLocirpepE WHEELS, E. Dixon, 
mdon. 

14,951. Corset Fastenrnas, C. A. Clément, London. 

14. 952, COFFEE-BEAN SHELLING MACHINES, J. Anders- 
son, London. 

14,953. Unper-watsts and Dress-Basques, W. L. Wise. 
arf Thomas, United States.) 

14,954, RaiLroap, &c., — 8. C. Hill, London. 

14,955. BoiLine Mik, W w. ©. Thompson. —(L. Moll, 


ermany. 

14,956. ImparTiInc Motion to Hyprav.ic or PNEv- 
MATIC Enoines, W. James, London. 

14, or, Extincuisnine Lamps, J. B. Dowdall, Liver- 


pool. 
14,958. Pumps, P. Métayer, London. 
14, 00, oe of Eiuipses, W. R. Lake.—(K. Eynér, 





14,960. Eye Guoves, 8. Davis, F. Moore, F. C. 
Bastick, J. Goddard, and J. Palmer, London. 
14,961. Shecuacmer of CARRIAGES, W. H. Minnix, 


ndon. 
14,962. a of Spent Tay, A. G. Hughes, 
London. 


Lg Dust Bins, W. H. sindey, London. 
4,964. Looms for Wxavine, W. R. Lake, —(F. Hof- 
mann, Italy 

ah Gove for the Hanpie of Bats, J. Caffarey, 


14,966. Bxrasorme Merats from Ores, J. B. Hannay, 
mdon. 
14,967. LeaTHER Rackinc Macuines, C. Deninger, 
London. 


14,968. WiTHDRAWING CokE from Ovens, W. R. Lake. 
{N. 0. Goldsmith, United States.) 

14,969. peed Sicns or ADVERTISEMENTS, H. Y. Dickin- 
son, on. 

14, 970, ‘Aupeen: Toy, H. Y. Dickinson, London. 

14, ait. HorsksHors Appuiances, R. Muir and W. 

roth, London. 

14, ri ADVERTISING, W. Kneen, London. 

4 978. Serrinc Saw Teern, A. M. Clark.—(W. Jokn- 
stone, United States.) 

14,974. Execrric Meters, W. T. Goolden and 8. Ever- 
shed, London. 

14,975. Preventinc Down Draveout in Curmyeys, F. 
J. Orwin, London. 

23rd September, 1890. 

14,976. Matcu Spiints, H. J. Allison.—(A. P. Adams, 
United States.) 

14,977. Openinc Ecos, R. J. Smith, Worcestershire. 

14,978. VeLocireDes, H. C. Gover, London. 

14, "979. Tires for Bicycies, &c., W. L. Livermore, 
Manchester. 

14,980. VenTILaTion of Hats, C. Carter, Manchester. 

14, '981. Trp for BiLLiaRD Cues, J. M. Meech, Brighton. 

14, "982. NaILs or Spikes, J. Beal, Sheffield. 

14,988. GLasswaRE, J. T. King. —(E. and J. A. Jones, 
United States. ) 

14,984. Pweumatic Boor Tree, 8. Spence, Bradford. 

14 a Sevr-actinc Boi.er Stroker, T. Wrigley, 


Man 
14,986. "Sepanarixe Dust from Cuarr, J. A. Brookfield 
and A. E. Whitehead, Sheffield. 
14,987. CHEMICAL Fire EXTINGUISHERS, Cc. M. Martin, 
London 


14,988. Renae ARTIFICIAL FuEL, W. Smith, Dublin. 

14, 989. Puzzir, A. Pickard, London. 

14,990. Manvracrure of Iron or Sreer, J. Muir, 
Rochdale. 

14,991. Sewrsc Macuines, A. Anderson.—(The Singer 
Manufacturing Company, United States. 

14,992. ConstrucTING UNDERGROUND Conpuits, W.C. C. 
Hawta: , London. 

— UNNERS of UmBReELLas, &c., W. Holland, 

mn 


14,994. Seman Turpines, The Hon. C. A. Parsons, 
Birmingham. 


8! 
14,995. Gas-TIGHT PackinG, T. Thorp, Whitefield. 
14,996. Wests for VeLocipepes, &c., R. Allen, 


mdon. 

14,997. Brusues, J. Aspden, Manchester. 

14,998. Mop Heaps, J. Gibbon, Manchester. 

14,999. PRoPELLER for Sarety Bicycies, A. Brooks 
and J. W. Norton, Leeds. 

15,000. Spice Howes in Beer Casks, E. Robson and D. 
Sharp, Newcastle-on-Tyne. 

15,001. Sarery Fuse for Expitopinc Pertarps, W. 
Norres, London. 

15,002. Seamiess Sacks or Bacs, R. A. Mattick, 


on. 

15,003. BoTrLe-wasHinc Macuinery, R. P. Jacob, 
Dublin. 

15,004. Firurnac Buiast Furnaces, A. E. Brown, 
G Ww, 


15,005. SECURING Bonnets, &c., R. A. Sloan.—(L. 
Rosenfeld, United States.) 
15, oo ConvERTING ELEcTRICAL ENERGY, R. Kennedy, 
arnoc’ 
15, ior Icinc “Biscuits, J. G. Squire, Newcastle-on- 


15,008. ‘ConDENSATION, &c., of Smoke, H. H. Hazard, 
Bris' 


15,009. WHEELS for Common Roap Veuicues, J. Smith, 
London. 

15,010. Accorpions, J. F. Stratton London. 

1b, 011. Wairs, A. M. Clark.—(J. W. Middleton, 
Jamaica.) 

15,012. ArTIFICIAL FveL, W. B. McClure, E. Corning; 
T. H m, J. E. McWilliams, and J. W. White, 


London. 

15,018. Wire Drawinc Drums, W. W. Shearer and 
F. 8. Lewis, London. 

15,014. Rovcuinc Horsesnogs, T. Boyes, London. 

15,015. Bansogs, E. Garrison, » Diseaiaanaes 

15, 016. Pre Licuters, J. E. Beaver, | 

15, ~ bh ING, &e. -» GRAIN, &c., E. Bubard, fils, 


15,018. "ananes Srrikinc Mecuanisms, A. M. Lane, 


on. 

15,019. Srups, &c., H. L. L. Jones, Liverpool. 

15,020. Rutinc PaRALLeL Lines, W. P. Thompson.— 
(Mendl and Léwig, Austria.) 

15,021. Ore Concentrators, W. P. Thompson.—(C. £. 
Seymour and C. F. Staver, United States.) 

15,022. Lastinc Macuines, W. P. Thompson.—(7he 
Rochester Lasting Machine Company, United States.) 
15,028. Lastinc Macuings, W. P. Thompson.—(7he 
Rochest ting Machine Company, United States.) 

15,024. Optica. ILLusion, L. Morgenstern, London. 
15,025. Meta.ic Corset, L. Morgenstern, London. 
15,026. Iron or Steet Rivervess Sieeprers, H. 
Houghton, Bloxwich. 
15,027. Pistons, &c., H. Turner and W. and T. D. 
yliff, Liverpool. 
— Rims for WHEELS of Bicycues, &c., J. Hudson, 





15,029. TRANSFERABLE Letters, &c., H. J. Hopkins, 
ton-on-Thames, 
15,030. Biscurr Curtinc Macuines, J. A., W. K., and 
G. 8. Baker, London. 
15, Peo TEMPERATURE ADJUSTMENT of Watcues, W. F. 
, Stratford New Town. 
15,082. SRAKE for Roap VeEuHIcLEs, J. P. Robertson, 


15,033. VARIABLE SPEED GEARING for VEHICLES, J. 
Robertson, London. 
15,034. Workine Betis, C. R. Bonné.—(Z. Machol, 


Geman.) 

15, ATING AppaRaTus, C. R. Bonné. — (F. 
Reiman and W. Schlamenss, Germany -) 

. 036. PROPELLING 7 Ww. Thorn m, London. 
5,037. Type Writers, E. C. de Segundo, London. 

18 7088. CELLAR Fraps, A. Pye-Smith and W. Sinclair, 
London. 

15,039. PorTABLE BREASTWORK, A. Melzer, London. 

15,040. Fixixsa Guazep Tires to Watts, &c., J. W. 
Le mdon. 

me 041. MAKrNG Sree, Cuan, W. B. Rubery and 

J. Ford, London. 

15, 042. Corrox Gins, W. R. Lake.—(F. H. Chase, 
United States.) 

. rye ELECTRIC-HEATING APPARATUS, W. R. Lake.— 

Abshagen, United States.) 

rh UARTER-HEEL Tips, W. J. Heslop, London. 

15,045. PELLER WHEELS, P. Jensen.—(H. G. Under- 
wood, United States.) 

— Suurries, P. Jensen.—(S. B, Fuller, United 

15,047. _ Pire Covup.iines, H. and E. Shaw, 


mdon. 

1, Oana for Bortes, Jars, &c., G. H. Jones, 

15, ee Boats by Manvuat Power, J. Dixon, 
15,050. CLeantne and Rivsinc Bortties, E. Axford, 
London. 

15,051. Movase Jomnts for Pires, B. Wilcox.—(P. 


Hérber t, France.) 


15,052. Spryninc, &c., Macuinery, E. Dawes, 
ndon. 





15,058. Fountain yom by B. Wilcox.—({The Eagle Pencil 
Company, United Si 
bg ao act nnn of Atxoys, 8. O. C. Coles, 


15,055. ‘Bormuse Macurngs, C. Graepel, London. 
1, (056. CEMENTITIOUS Compounps, M. Mackay, London. 
1b, "057. WICK-BASES of Nicut-Licuts, H. fi Smith, 
London. 
15,058. SpEED-cHANGING MecuanisM, A. J. Eli.—(L. E. 
Whiton, United States.) 
15,059. GoLD-saviNG Macuines, F. Chapman. — (4. 
‘assey, Australia.) 
15,060. }1STRIBUTING Type, J. R. Rogers and F. E. 
Bright, London. 
> PREVENTING CoRROSION of BoILeRrs, J. Tellefsen, 
mn 
15,062. &c., Apparatus, J. Guthrie, 


mdon. 

15,063. Hor-air Enctnes, G. F. Redfern.—(A. Ventzki, 
Germany. 

15,064. ion Borties or Stanps, H. H. Schive, London. 


24th September, 1890. 


15,065. Removinc Deposrr in Water Pires, A. W. 
Mantle, London. 

i -~ y Srartinc, &c., Power Reexs, 8. J. Pink, 
Be! 


ne. a Currers for Merat, B. C. Tilghman 
and G. Richards, Manchester. 

15,068. Se_¥-RecorDING Money-box, C. H. T. Bikker, 
jun., Bir ham. 

15,069. Automatic Brakes for PeramBu.ators, T. G. 
Wells, Birmingham. 

15,070. Curtain Rops for Doors, J. Petford and T. E. 





P y, Birming 

15,071. JEWELLERY, C. E. Skinner and H. A. Morgan, 
Bi gham. 

15,072. Stream Encines, J. I. Booker and W. V. 


msor, 8. 

15,078. Sprixcs for Carriaces, T. and J. Slack, Man- 
chester. 

15,074. Hanp-poweR Hay Presses, W., J., and T. Red- 
fern, Manchester. 

15,075. Looms for Weavinc, J. Holden and W. Cat- 
terall, Halifax. 

15,076. Dressinc Linen, R. Paton, Belfast. 

15,077. Burnisninc the Hzexs of Boots, W. H. Dor- 
man, Staffo. 

10,078. ApartaTion of Ruppers for Sroppinc Suips, 
J. B. Forster, Newcastle-on-Tyne. 

15,079. Burxp Rover Firrines, W. Clough, London. 

15,080. Harr and other Pins, R. A. Green, London. 

15,081. Apparatus for Bortiyc Water, &., W. H. 
Gates, London. 

15,082. Rake and Weep Erapicator, A. E. Ragg, 
Jersey. 

15,083. , Liyxs, F. G. Edwards, London. 

15, jos4. Eecraic Raitway Conbvits, ¢.J. Van Depoele, 

don. 

15,085. Lusricators, N. Foley, Glasgow. 

15,086. Hanp Licut Rervectors, F. W. Cannon and 
z Marx, London. 

15,087. Avuromatic Deracninc Gear, W. M. Ward, 
Northumber! b 

15,088. WaTERPROOF CARDBOARD-BOxES, W. Thomson 
and J. Richards, Manchester. 

15,089. VeLocirepEs, &c., J. Robson, Staffordshire. 

15,090. ABDOMINAL Bers, C. H. Klaes, Manchester. 

15,091. Preraration of Cuemicats, A. McDonald, 
Cumberland. 


15,092. PHorometer, F. C. Suggate, Northampton. 

15,093. Mountinc ArtiriciaL TeeTH, G. Stanton, 
London. 

15,094. Apsustinc Lapres’ Aprons, J. and R. N. 
Smedley, Manchester. 

15,095. TiLE Cutrers, E. Jones, Birkenhead. 

1b, 096. IncLine Lirts and Ciirr Raitways, B. Jones, 
Birmingham. 

15,097. Vatves for Water Suppiy Purposes, P. and 
Cc. R. Winn, Birmingham. 

15,098. Pecs and Lacs for Loom Dossigs, J. T. Lish- 
man, Bradford. 

15,099. FEATHERING WATER Wueet, G. P. Wallis and 
H. H. Skurray, Leeds. 

15,100. Takinc InstanTaNEous Puorocrapns, J. F. 
Fetter, London. 

15,101. Fastentnc Hanpies to Saucepans, &e., J. J. 
Blackham, Birmingham. 

15,102. CasTING iaanze in Mou ps, T. Sturgeon and 
T. P.C. Crampton, London. 

i. 108. CIGARETTES, W. Alexander, London. 
5,104. Keerinc Woop PaveMENTS in ORDER, A. 
\bramoff, Liverpool. ~- 

15,105. Bopsixs and Spoots, J. and D. Clayton, 
Bradford. 


15,106. Fotpinc CoLLAPSsIBLE Box, F. Offen and M. 
Salumon, London. 

15,107. Catch Fasrener, F. Offen and M. Salomon, 
London. 

15,108. Lure-savine Rartsand Lire-suoys, H. Bentley, 


on. 
15,109. one Periopicats, &c., J. M. Martin, 
@ 


15,110. Coxrixa Mera Sueets, Davies Brothers and 
and E. A. Davies, London. 
15,111. TREADS | for Starrs, J. W. Woodsend, London. 
15,112. Stanp for Optica, LANTERNS, T. P. Watson, 
London. 
15,113. Om Cans, C. L. Bellamy, London. 
15,114. PLates for Seconpary Batteries, G. C. Fricker 
and J. R. Bainton, London. 
15,115. Grinping and Sirtinc Apparatus, J. 
Schlesinger.—(Siller and Dubois, as 
15, Beni CoMBINED SIDEBOARD, Book-casE, &c., H. L. 
London. 
15, lit, Tuse Kwyitrinc Frames, C. A. Roscher, 
London. 
ao Pumps, Tangyes Limited and T. Meacock, 
mdon. 
15,119. Lerrer-Boxes, H. I. Gould, London. 
15,120. Buack CoLourinc Matters, O. Imray.—(7he 
Society of Chemical Industry, Switzerland.) 
15,121. Apparatus for Propuction of Butter, T. T. 
atson, London. 
15,122. a ks of Viourns, &c., E. Edwards. 
H. He 
15, = a Sang 7, ’P. Bayly.—(J. Coefield, United 


tate 
15,124. JouRNAL-BOx, J. B. Bayly.—(A. D. Cox, 
Canada. 


15,125. Tension Device for Betts, J. P. Bayly.— 
(A. Anderson and J. Hellhoff, United States.) 

15,126. Parnt Compounn, J. P. Bayly.—(C. Neal and 
y. M. Douglas, United States.) 

15,127. PHOTOGRAPHIC CameRA, J. P. Bayly.—(Z. 
Bullard, United States.) 

15,128. DARNING Last, J. P. Bayly.—({Z. Carhart, 
United States.) 

. 129. WEIGHING — &c., B. J. B. Mills.—(Z., L., 

. Rondony, France.) 

15, "180. Raia 5. . Bayly.—( W. Hubartt, United 
States. 

15,131. Bripces, H. Gras, London. 

15, 132. Knirrep RIBBED Fasrics, L. and C. R. Wood- 


London. 
15,183. "BEARINGS &c., for Macuinery, R. Brewster, 


London. 
15,134. Rinas for Frames, R. A. Johnson and R. 
rewster, London. 
15,135. Appina Liquip to Liquip, G. and T. Wilton, 
Londo 


15,186. iiene Gear, C. E. Webber.—(J. Head and 
H. O'R. Webber, South Africa.) 

15,187. Honey Extractors, A. R. Seaman, London. 

15,138. Device for Carryinc Stamps, B. F. Lantz, 
London. 

15,189, Brick Kiins, W. Rennie, London. 

15,140. Trpat Mortor, H. Gras, London. 

15,141. Hoiprrs for Pencits and Fiowers, D. J. Frew, 
London. 

ae CoLOURED PareR Equa. to StaineD Gxass, M. 
J. Norwood, London. 


ate Oat es 
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25th September, 1890. 
mae. Hics Spreep Sream Enornss, E. 8. West-Field, 
‘oole. 


15,144. VarortsErs, J. O. Woods, London. 

15,145. Rows of Bicycle Wueeus, H. Harford, South 
Shields. 

15,146. Dicernc Lanp by Steam Power, J. 8. Talbot, 

tesbury. 

15,147. Topacco Pirg, A. W. Thatcher, Bristol. 

15,148. Bicycie Cussion Pitiar, W. F. Hill, Dublin. 

15,149. Horstinc Gear of Boats, C. J. Howe, Suther- 


15,150. Woven Wire Borroms for Bepsreaps, T. 
Wilson, Birmingham. 

15,151. CicarReTre Macnines, W. H. Keogh, Man- 
chester. Sed 

15,152. Compounp Rotary Enaings, H, T. Liversedge, 
Southsea. 

15,1538. Separators for Gatvayic Barrertgs, W. J. 8. 
Barber-Starkey, Manchester. 

15,154. LyrerNaL and Exrernat Sroprerep Borr.e 
Orener, R. J. Talbot, Gloucester. 

15,155. Weavine Pire and Looprep Fasrics, J. Park, 
Keighley. 

15,156. Packines for GLanps, G. J. Davis, London. 

15,157. Scvrues, J. Ball, Sheffield. 

15,158. Separatine Oxycen, &c., from ATMOSPHERIC 
Air, J. H. Parkinson, Manchester. 

15,159. Permancanate of Sopa, J. H. Parkinson, 
Manchester. 

15,160. Spiirrinc, G. Hayhurst, Walsall. 

15,161. TRANSMITTING Morron to PoRTABLE, &c., TOOLs, 
J. W. Newall, Londen. 

15,162. Knives and Razors, J. Walker, Birmingham. 

15,163. Eartu Ciosers, J. J. Perrow, London. 

15,164. Hanpies of Cooxine Pays, &c., J. W. Hall, 
Keighley. 

15,165. Conveyinc TELEGRAPH WIREs over Houses, W. 
J. Parker, Newton Abbott. 

15,166. Tennis Racquets, G. F. Thompson, Newport. 

15,167. Cotourninc Leatser, Skins, &c., C. Knabe, 
London. 

15,168. Triver, H. A. Williams, London. 
5 LLER Birnp Firtines, J. Bentley and J. 
Holt, London. 

15,170. Makino Lrvotev, Lincrusta, &c., G. Schitler, 


ndon. 

15,171. Funnew for Deviverinc Coat, A. Martin and 
R. D. Palmer, London. 

15,172. Burren Press, J. H. Pett, London. 

15,178. Macutnery for Curtinc CHENILLE, A. and A. 
E. Knox, Glasgow. 

15,174. Recovertnc Tin from Trin-PLaTe CLIPPrncs, 

c., C. L. C. Bertou, London. 

15,175. HoLttow Prrroratep Cone, E. J. and A. 
Poggio, London. 

15,176. VeLociprepes, L. P. Halladay, London. 

15,177. Raistnc Concrete F.Loorine, J. G. H. Wilson, 
London. 

15,178. Currie Paste Boarp, A. J. Boult.—(B. Salt:- 
korn and L. Nicolai, Germany. 

15,179. Rerarninc Neckties in Position, G. H. Light, 
London. 

15,180. Stups, &c., 8. Leighton, Liverpool. 

15,181. Heeis of Srockrnes, &c., H. and E. C. Kilby 
and R. 8. Seller, London. 

15,182. Tue Reconpers, W. P. Thompson.—(W. Le G. 
Bundy, United States.) 

15,183. SasH Fasteners, W. H. Norman, London. 

15,184. DELIverinc RecuLATED QUANTITIES of LiquiDs, 

Jelley, jon. 

15,185. PHoro-.1THoGRaPHY, G. Stephens, London. 

15,186. Etecrric Rotary Hair-BrusuHes, W. 8. Frost, 
London. 

15,187. Ececrric SHampoorne, &c., APPARATUS, W. 8. 
Frost, London. 

15,188. OPERATING FIGURES on a MINIATURE Race- 
couRsE, A. J. Key, London. 

15,189. Swivet Jornt, S. Middleton, Birmingham. 

15,190. Raisinc and Lowerinc WiInDow-BLinps, T. 
Kendrick, London. 

15,191. RENEwinc Frtaments in Execrric Lamps, C. 
Pauthonier and L’Incandescence Electrique Société, 
London. 

15,192. FLExiBLE Metatiic Tupes, F. Walton,—(E. 
Levavasseur, France. 

15,193. PaLiiasses, A. G. Rumley, Bristol. 

15,194. AppakaTus for Takine Pitts, J. Phillips, 
Bromley. 

15,195. Printinc Macurnes, J. Salmon, J. Capper and 
W. Duffett, London. 

15,196. Rottrse Mitts, J. K. Bealey and 8. Adams, 


mdon. 

15,197. Pure Sruicares, H.C. Bull and P. Hargan, 
Liverpool. 

15,198. Means for CLeansinc Fritters, B. M. Sap‘urio, 
London. 

15,199. Perrume Hoiper, H. Tappan, London. 

15,200. VentiLators, R. Haddan.(W. J. Fellheimer, 
United States.) 


15,201. Apsunct for the Pianororte, J. Borges, 
London. 

15,202. Macutvery for Compressinc Air, J. McCulloch, 
mdon. 


15,203. INcaNDESCENT ELectric Lamps, H. H. Lake.— 
(J. &. Potter, United States.) 
15,204. Boxes or Hotpers for Carrripcgs, E. Ritter, 
London. 
15,205. WaLkino-stick and Taste, O. N. Kil, 
London. 
—., Trt Caeckixc Macuines, J. P. Lidstone, 
on. 


7. Hypravtic Forcrse Presses, F. W. Walker, 
ndon. 

15,208. Gas Governor and Pressure Inpicator, W. J. 

Sawyer, London. 

15,209. THeRMo-canTERs, C. A. Paquelin, London. 

15,210. Frre-crates, J. Grundy, London. 

15,211. Whee. Bearimscs of Encives, B. Asplen, 
London. 

. Set Squares for Drawinc, W. H. Harling, 
London. 
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15,213. Manumotive, &., Tricycies, R. H. Charslley, 
Oxford. 

15,214. VeLociPeDEs, J. and W. R. McHardy, Chiswick. 

15,215. Stampine Lerrers, &c., J. C. Dobbie, Glasgow. 

15,216. Type-writinc Macuines, D. B. A m, 
Liverpool. 

15,217. MecuanicaL Wasurxc Doty, J. Turnbull, 


Liverpool. 
15,218. Forms of Automatic Lock, F. O. Baird, 
‘ortobello. 
15,219. Fiame Spreaper for Lamps, W. J. McKeeman, 
Dublin. 
15,220. Vatve Gear for Marine Encixes, J. Howden, 


Glasgow. 

15,221. Propuctnc Execrric Currents, P. R. de F. 
D’Humy, Live 

15,222. Vatves for Disrrisutinc Liquips, R. H. 
Unsworth, Ipswich. 

15,223. SuLrTarRe or Stup, G. M. Evans, Bristol. 

——, Automatic Turnstites, &c., J. W. Scholes, 

fax. 
15,225. Hanpies of Bicycies, &c., W. Hollier, jun., 


‘irming! mi 

15,226. Door Locks and Latcues, T. and J. Powell, 
Birmingham. 

15,227. Seat Locks, G. Graham, London. 

15,228. Wueets for Cycies, A. C. Brown, London. 

15,229. Umpre.ia Cup, R. and F. Meller, London. 

15,230. Funwers, A. Bruckner, London. 

15,231. Recepractes for Mustarp, B. H. Illingworth, 


on. 
— Merat Spokes for Wuerts, R. Alpe, Bir- 


15,233. _Proreuuise Composition, G. Quick, Bourne- 
maouth. 

15,234. Taps for Measurinc Wines, &., T. Palk, 
Halifax. 


15,285. PROTECTING Heitmsmen, G. W. Sanders, New- 
castle-on-Tyne. 
15,236. Nicut Latcues, A. T. Banks, London. 





15,287. Toy, J. Foulds, —— yO 
— Suutries of WEAVING ms, T. W. Wilson, 


lord. 
15,239. Bottine the Doors of Carriaces, T. Evans, 
Halifax. 


15,240. VentrLatinc, W. Matthews and J. and W. 

Yates, Manchester. 

15,241. Cartrinees, G. Quick, Bournemouth. 

15,242. Dri, T. C. at, Northampton. 

15,243. CanDLesticks, J. Bryant, Southampton. 

15,244. Type-writinc Macuines, C. A. Conkle and 

° London. 

15,245. Increasmne the AMpuitupE of Sonorovs ViBRA- 
tions, R. Hope-Jones, Liverpool. 

15,246. Buack Dyzmna Mareriats, J. Wright, London. 


15,247. Smoke Epucrion Devices, L. Lakos, London. 

15,248. Dynamos, &c., W. B. Sisling, W. H. Scott and 
urence, Scott, and Co., Norwich. 

15,249. ExecrricaL Conpucrors, A. Muirhead, 


London. 

15,250. Execrric Crrcurr Connections, H. South, 
London. 

15,251. Supportinc Base for Extecrric Lamps, H. 
South, London. 

15,252. Hoiper for INCANDESCENT E.ectric Lamps, H. 


South, on. 

15,253. Puzzie, J. Hodgson, Workington. 

15,254. Desiccatine Sunstances, J. Joly, Dublin. 

15,255. Swine Dressinc Giass Frames, T. H. Brigg, 
London. 

15,256. SHozs, G. W. Payne, 8. C. Allibone and F. 
Eddels, London. 

15,257. Lypicatinc Nawes of Srarions, W. B. Hobbs, 

ndon. 
5 an aa Macuines, J. G. Cumming, Edin- 


argh. 

15,259. ConstrucTinG PuLLEY Frames, H. P. True- 
man, Birmingham. 

15,260. Coatinc Iron with other Mertats, F. Braby, 


mdon. 

15,261. Coatinc Iron with other Meraus, F. Braby, 
London. 

— EcecrricaL Drop Inpicators, W. H. Winnall, 


15,263. Door-BOLT and Inpicator, W. Wall, Bradford. 
15,264. Steam Enornes, J. P. Cot, London. 
15,265. Boor Trees or Stretcuers, A. 8. Bowman, 


on. 

15,266. CapsuLInG Macurnes, P. Dutto, London. 

15,267. Bractne the Yarps in SQuARE-RIGGED SHIPs, 
J.C. R. Jarvis, London. 

15,268. Topacco Pires, 8. 8S. Oshorne, London. 

15,269. Hooxs or Carcues, L. Jordan and 8. Wallis, 
London. 

15,270. Ratway AXxte Boxes, C. C. Longridge, 
London. 

15,271. Iycupators, O. K. Levick, Londen. 


15,272. Puzzie Toy, A. M. Clark.—({C. H. Giesen, 
Germany.) 
15,278. ENveLorges for MepicrnaL Purposes, C. Cornu, 
mdon. 


15,274. AvuTomaTicaLLy UrTiILisinc any Excess of 
Evecrricity, E. B. Bright and F, W. Engelbach, 
London. 

15,275. Suips’ Bertus, T. Kendrick, London. 

15,276. Drivinc Cuarn for VeLocipepes, R. F. Hall, 
London. 

15,277. Desiccation, F. M. Robertson, London. 

15,278. Warp Macuines, E. Beer, London. 

15,279. -STOPPERING Device, A. J. Boult.— 
(M. Blb and F. G. Moser, Germany.) 

— Waerts for Bicycirs, &c., T. Kendrick, 


on. 

15,281. Necktie, G. E. Smith, London. 

15,282. Mrsiarure CarTripces, H. Andrews and 
J. O'Kelly, London. 

15,283. Doors for THEaTRes, &c., E. Thomson, London. 

— Wee. Tires of Cycies, G. J. A. Udloff, 


on. 

15,285. CanpLe Lamps or Houpers, C. K. Mills.—(J. 
Alix, France.) 

15,286. LEATHER FinisHinc Macuine, W. W. Horn.— 
(G. W. Lennox, United ne 

15,287. Hor Water and other Vessets, A. R. Upward, 
London. 

— Bakers’ Ovens, H. Champness, Bishops Stort- 
‘ord. 
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15,289. Games, E. R. Dolby, London. 

15,290. Lockie and Ustockixe Hooks, J. Weekes, 
London. 

15,291. Dryinc DistILLers’ and Brewers’ Grays, T. 
Jenkins, Bristol. 

15,292. Optica, Lanterxs, W. Stroud and J. R. 
Rendell, Accrington. 

15,293. Arc Lamps, A. W. Richardson and H. A. Had- 
wen, Manchester. 

15,294. Compressinc Scrap Meta into Brocks, T. 

, Manchester. 

15,295. ENpLess Rope Hav.acE Gear, W. Fairweather. 
—(T. J. Waters, New Zealand.) 

=o and Eve of Neep.es, P. Spencer, Red- 

ite! 


V - 

15,297. Brooks’ Muttum in Parvo Sensitive Leap, 
D. Morrison, Stonehouse. 

15,298. Iyp1a-RUBBER Sprinos, &c., A. Slater, Glou- 


cester. 
15,299. Marine Encine Governor, G. Bernard, 


mdon. 

15,300. Frame for Wirnerinc Tea Leaves, J. 8. 
Hi , Belfast. 

15,301. Manvuracture of Borries, &., D. Rylands, 
Barnsley. 

15,302. Wixpow Sasu and Corp Fastener, 8S. R. Going, 
Treland. 

15,303. Manuracture of Saucepans, &c., E. Werninck, 
Birmingham. 

15,304. GLass Tubes or Pipe, J. Armstrong, Stafford- 


shire. 
15,305. Knives used in Makino Boots, W. Freeman, 
Leiceste 


i r. 

15,306. Propucinc Wooppury Tyre Pictures, G. C. 
Whi , London. 

15,307. Foop for Docs, J. W. Jull, London. 

15,308. Garters, &c., W. Freeman and J. G. Davies, 
Leicester. 

15,309. Hypro-carpon Encines, J. W. Hartley, Bir- 


ming! 

15,310. FoorpaLt, &c., Boots, J. R. Griffiths; Man- 
chester. 

15,311. Rims and Tires for Wueers, H. Kesterton, 


ventry. 
15,312. Furniture Casters, H. Matchett and J. W. 
es, " 
15,313. Nozzie Escutcueons, H. Matchett and J. W. 
es, Birming’ 
15,314. Cottar and Necktie Srop, F. L. Stephenson, 
London 


15,315. ARTEsQUE Emproipery, E. Bills, London. 

15,316. Boats’ Ska AncHors, J. A. Hodson, London. 

15,317. Cis for Securrnc Neckties, J. Ashwin, 
Birmingham. 

15,318. Cur-out, W. F. C. Ward and J. Hall, London. 

15,319. MeasurREMENT of Liquips, J. Pocock and 8. 
Johnson, London. 

15,320. VenTiLation of Sewers, &c., J. Smeaton, 
London. 

15,321. SIGNALLING by Sicns, 8. Russell, London. 

15,322. UmBreLtas and Parasois, N. Feldman, 
London. 

15,823. Foor Warmers, E. Hughes, London. 

15,324. ParaLLet Ruuer, T. H. Hinton, London. 

15,325. Diccers for Lirtinc Potatoes, G. Cooling, 


mdon. 

15,326. Scissors, E. R. Halstead, London. 

15,327. Fasrenines for Dress Bopigs, &., J. B. 
Dudenhoeffer, London. 

15,328. Heatinc by Execrric Currents, C. Ziper- 
nowski, London. 

15,329. Purses, &c., G. G. Mores, London. 

15,330. Skates for Rixxs, J. Ketcher, London. 

15,331. Preventinc Escare of Smoke, P. Gentil and 
A. E. Vanoni, London. 





15,832. AgrraL Nayvication, A. J, Boult.—( W. Elingen, 
Germany.) 

15,333. Weicnine Scates, W. P. Thompson.—(M. B. 
Lloyd and E. H. Holbrook, United States.) 

15,384, Boors, G. J. Guillaume, London. 

15,335. Games of SKILL, W. R. Graham, Liverpool. 

15,336, Rance Fixpers, J. de Hoghton, London. 

15,887. Evecrric ALARM Be.xs, J. B. M. Bonnardo, 


Liverpool. 

15,338. Boat Propursion, E. A. and H. Sandford, 
Gravesend. A 

15,339. Supportive the Bopies of Veuicies, I. A. 
Timmis, London. 

15,840. SuprortTinG 1HE Bopies of Veuicues, I. A. 
Timmis, London. 

15,841. TrReaTMENT and Removat of Siac, O. B. Peck, 


ndon. 
15,342. Apparatus for TREATMENT of SxiaG, O. B. Peck, 

ndon. 
15,843. Treatinc Mo_ten Mareriat, O. B. Peck, 

London. 


15,844. Compressep Arr for Lec Guarps, W. A. 
McCrum and J. Griffiths, Dublin. 
15,345. Biur CoLouninc Matrers, B. Willcox. — 
(Farbenfabriken vormals Friedrich Bayer and Co., 


Germany.) 

15,346. Azo Dye Strurrs, 8. Pitt.—(L. Cassella and Co., 
Germany. 

15,347. Azo Cotours, 8. Pitt.—(L. Cassella and Co., 


London. 
15,349. Treatine, &c., MoLTEN MaTeriaL, O. B. Peck, 
mdon. 
15,850. Packine and Sorrinc Corn, J. Hock, London. 
15,851. Weavino of Sirk, H. H. Lake.—(Bscales and 
Hatry, Germany.) 
15,352. Manvuracture of Yeast, H. H. Lake.—(A. 
Brunn, Denmark.) 


SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


429,255. Macurne ror Coverinc CaBt8s, J. D. Bishop, 
New York, N.Y.—Filed March 6th, 1890. 
Claim.—(1) ‘The bination, substantially as set 
forth, with the lead-cylinder, of the block D, having a 
chamber E, forming an extension of the lead-cylinder, 
an aperture for the pos ye a pyene mpd to - 
axis of the cylinder, and an open: on op’ 
side, also onhealiing into the pon Sow tg hs eed 
removable apertured partition G, in which the inner 
end of the core-bar is mounted, the plug H, 
and the die mounted therein concentrically with the 
hollow core-bar. (2) The combination, with a block 
D, of the recessed removable pve, H and Sg 
ition G, between which the lead-cham' I is 
‘ormed, a removable hollow core-bar having its end 
mounted in the partition, and the removable die K, 
mounted in the removable plug concentrically with 
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the core-bar, substantially as and for the purpose set 
forth. (3) The combination, with the lead-cylinder, 
of the block having a chamber E, constituting an 
extension of the lead-cylinder, and an open 

through the block from each side into the chamber 

and transverse to the lead-chamber, an apertured 
partition between the chamber E and one of said 
transverse openings, a hollow core having its inner 








stopper constructed to open under a predeterm 
pressure for opening communication between .~ 
closed reservoir and the barrel, in combination sub. 
stantially as described. (3) In a gun for firing dyna. 
mite or other projectiles, a cl reservoir, a 
and a passage connecting the same, and a valve in A] 
——- adapted to open automatically by means of a 
predetermined gas ure from the side of the reser. 
voir, combined substantially as described. (4) In a 
n substantially as described, the combination ofa 
Cra passage ee two con- 
un = Fd Ty "4 
determined gas pressure, substantially as deacethen 
(6) na gun for firing dynamite or other projectiles 
Pp Pp d air or gas, a barrel and a gas 
reservoir and a removable mass of metal having numer. 
ous passages and an extended surface between the 
ee a barrel, pen sted ~ substitution of a 
new piece gives a new coo! surface, substan y 
described. = ; eich 








429,705. Automatic PaorocRarHic Apparatus, M, 
J. Steffens, Chicago, Il.—Filed May 81st, 1889," 
Claim.—(1) The combination, in an automatic photo- 
graphic apparatus, of a camera, a shutter for the lens. 
means for producing an actinic light, and apparatus 
for remov and finishing the exposed plate, sub. 
stantially as specified. (2) The combination, in an 
ti tic phot phic apparatus, of a camera, 
shutter for the lens, mechanism for removing the 
ite after being exposed, means for holding and 
iting a powder for producing an actinic light, and 
mechanism for supplying ac e of powder after 
each exposure, substantially as specified. (8) The 
bination, in an aut tic photographic apparatus, 
of a camera, mechanism for exposing the plate, mecha- 
nism for removing and finishing the plate, means for 
es an actinic light, and te a for con- 
rolling the operation of the apparatus by a predeter- 
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mined weight, as a coin, substantially as specified. 
“ In an automatic photographic apparatus, the com- 
ination with a flash pan and magazine containing 
actinic powder, of a rotating arm G, carrying a cup, 
and malvanions for rotating said arm after the ignition 
of each charge on the said flash pan, substantially as 
and for the purpose specified. (5) In an automatic 
pho ic apparatus, the combination with a rotat- 
ing arm for c’ the flash pan from a azine, 
of an electro-magnet H and an armature A, having 
pins A’ and i", for controlling the movements of the 
arm, substantially as specified. (6) In an automatic 
photographic apparatus, the combination with a 
ine F, a rotating arm G, mechanism for con- 
trolling the movements of said arm, and a cup on said 
arm, having a movable button, of a flash pan E and a 
projection ¢’, whereby the charge is deposited at a 
eg anes point on said pan, substantially as and 
‘or the purpose specified. (7) In an automatic photo- 
graphic apparatus, the combination with the circuit 
wire or wires for controlling the mechanisms of said 
apparatus, of a wheel K, having a tray é, and electrical 
contact points adapted to be brought into engag t 
by the rocking of said wheel, substantially as and for 
the specified. (8) In an automatic photo- 
graphic —— the combination with the circuit 
wire or wires ¢, wheel K, having an arm ¢ and contact 
— ” and m”, of an electro-magnet L and armature 
‘ having pins /’ and /”, substantially as specified. (0) 
In an automatic a apparatus, the combina- 
tion with a camera and mechanism for removing the 
plate from the camera, of carrying tapes RR’, and 
means for developing and fixing the image on the 
plate, and a motor for driving the tapes, substantially 
as and for the purpose set forth. (10) In an automatic 
photographic apparatus, the combination with 
mechanism for exposing and finishi h hi 
ape of 














end mounted in said partition, and an 
concentrically-arranged die. 


429,592. Apparatus ror ProsecTinc COMBUSTIBLE 
Missizes, G. H. Babcock, Plainfield, N.J.—Filed 
September 17th, 1885. 

Claim.—(1) In a gun for firing missiles by gas pres- 
sure, a barrel, a reservoir, an intermediate ——_ 
connecting the reservoir and barrel, and an au tic 
pressure 1, oy constructed to open said passage by 
means of the direct gas pressure when the pressure 


[429592] 


PP 











——_ ly 4 described. (2) In a gun for firing 
ynamite or other ectiles, a cl pressure regu- 
et > seer dian cee metas 


ber 
barrel for directing the projectile, and an intermediate 





a ’ J 7 
mechanism for controlling the operation of 
e app by a weight, as a coin, and means, as at 
N, for opening and closing the circuit by which the 
; ayanapee is controlled, substantially as —— (11) 
man out ade ataai hi hi 





, the 
tion with a as 8’, having the ‘protecting chambers, 
of teuveliiny tomes R R, substantially as and for the 
purpose specified. 


429,808, Conpenser ror Steam Pumps, R. L. Frost, 
Battle Creek, Mich. —Fiied December 2nd, 1889. 

Claim.—{1) The condenser, in combination with a 
pump, said condenser and pump having suitable 
communicating water ports and steam ports, and an 
automatic valve in said condenser constructed to 
co-act with said ports, all in the manner and for the 
objects substantially as set forth. (2) The combination 
of a steam water pump, said pump having a water- 
supply chamber and a water-delivery chamber, and a 
condenser, said condenser having a steam exhaust 
port into the open air and a steam exhaust port leading 








from the water-su’ chamber, a water-supply port 
leading the ay elt chamber through the 
water-supply pipe into the boiler, and a valve in said 
condenser annular ports co-acting with said 
water ports an steam ports and adapted, to Ke 
automatically operated by the water flowing through 
the condenser, substantially as set forth. (3) A con- 
denser for steam pumps employing a valve automati- 
cally ted by the action of the water flo 
the con: , said vie. 


condenser pro’ 
with an air-esca} , in combination with the water- 
supply port, substantially as set forth. 
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THE MANCHESTER SHIP CANAL? 
No, II, 
ing out the ship canal, the engineer had many 
bag his favour ; indeed it would be difficult to find 
another entrance into a thickly populated district left 80 
en for the enterprise. The Duke of Bridgewater's 
Trustees having purchased the Mersey and Irwell 


sation Company, in 1844, allowed the route to 
ae They could deal with the Manchester traffic 


Duke’s canal, made by Brindley, and only used 
Se in times of frost and th an insignificant traffic 
with Warrington ; indeed, latterly, a few boats carrying 
night-soil from Manchester were nearly the sole users of 
this navigation. Manchester stood by and allowed the 
competing waterway to be absorbed, and for the 
advantage of possessing the resources of their rival to 
practically close the navigation, the Bridgewater Trustees 










— 
— 





lengths of straight and curves, with a radius of a mile 
or upwards, except in two places. 

The Parliamentary plans showed the position of the 
Eastham locks to be near the foreshore; in fact, the outer 
and larger one was entirely below the dry land on the 
side of the estuary—Fig. 1—but Mr. Foster’s Committee 
altered the line of canal, and the lock is being built 
100 yards further inland, in accordance with this decision. 
From Eastham the canal follows somewhat the sinuosi- 
ties of the shore, cutting through projecting points 
of land at Pool Hall, Stanlow, and Ince; these pro- 
montories, as well as the one below Runcorn Bridge, 
being carefully preserved so as to prevent the embank- | 
ment of the canal, when formed below high-water | 
mark, acting as a training wall and inducing a flow 
of tide along this portion of- it. Above Ince the canal | 





cuts through the marsh land opposite Frodsham, where 
a low embankment is formed—page 157, section No. 1— 


Fig.l. 


Mersey Estuary 


a 
, and *Cks 
luices 
gave upwards of half a million of money. This to keep the spring tides from flowing in and out of the 


purchase was made shortly after the Mersey and Irwell 
Navigatién ponaney had extended their system, which | 
formerly debouched into the estuary above Warrington 
to Old Quay immediately above Runcorn, by the 
construction of the Runcorn and Latchford Canal, | 
thereby avoiding a tortuous and shallow navigation, and 
placing themselves in a position to accommodate the’ 
trade of the district much more thoroughly, and to | 
compete on better terms with their rival waterway, ' 


whose entrance was only a mile lower down. 
A great legal battle was fought over the 
construction of this canal. As it was carried 
for portions of its length below high-water 
mark, many of the objections raised by 
Liverpool to the passing of the Manchester 
Ship Canal Act were advanced and confuted 
when the opponents failed to obtain the 
injunction they applied for in 1827. In an 
important matter the Bridgewater Trustees, 
while doing the best for the interests of their 
property, rendered a public service to the 
district, and Mr. Fereday Smith, who for so 
many years was manager of the Trust, is to 
be remembered with respect by all con- 
cerned in upholding the rights of inland 
navigation authorities, for whenever railway 
companies applied for an Act of Parliament 
to cross the Mersey, they were compelled to 
submit to a clause requiring them to make a swing 
bridge over the navigation if at any time it should be 
improved for the purpose of accommodating sea-going 
vessels. Even more than this was accomplished, for the 
original Warrington and Crewe Railway obtained their 
first Act without the Swing Bridge Clause. Subse- 
quently, however, the London and North-Western Rail- 
way Company, who had acquired and now own the line, 
were saddled with a clause made applicable to this 
railway. Although the promoters of the Manchester 
Ship Canal did not press Parliament to put the Swing 
Bridge Clauses in operation, still the fact that such 
powers had been kept alive was no doubt considered by 
the Committee as a set-off against the inconvenience 
that the railway companies will be put to owing to their 
lines being raised. A precedent was found for this, the 
London and North-Western Railway Company havin 

been compelled to carry their loop line to Liverpoo 
over the estuary at Runcorn Gap by a high-level bridge, 
to avoid unnecessary interference with the navigation to 

idnes, Warrington, and the old Quay Docks. 

The Mersey valley is practically unoccupied by 
manufactories or latinas, or, where Persea as at 
Warrington, the level of the adjoining land is low enough 
to enable the engineer to make a choice of routes with- 
out involving very heavy cuttings, and to pass the lines 
of three railway companies without raising the surface 
of the canal above the level of the Eastham pond. The 
centre line of the canal was, therefore, laid out with long 








canal over the side ; above the Weaver estuary is reached. 
Here a noticeable change in the centre line was again 
made at the instigation of the Parliamentary Committee— 
Fig. 2—the curve being quickened from a radius of one 
mile to half a mile, driving the canal a quarter of a mile 
further up the Weaver estuary, and increasing the length 
of the reverse curve, which was necessary to carry the 
canal round the docks and basins of the Weaver Trustees 


on the north side of the estuary, and from the in- 
cursions of the sea rovers from below. The de- 
mands of Parliament entailed a heavy expenditure. 
Owing to the land on the Lancashire side being below 
the level of a 21ft. tide, and to the contour of the 
land on the Cheshire side, lofty viaducts, numbering one 
hundred arches in all, had to be built; and this branch, 
seven and a-half miles in length, cost the railway company 
£600,000. Asa solatium, the company was empowered 
to levy an additional toll as for nine miles on all 
passengers and goods carried over the bridge. This 
pontage has been upheld by the Board of Trade on their 
recent inquiry into railway rates and charges. 

Runcorn Bridge was completed in 1868, and was looked 
upon as a great engineering work, surpassed only at that 
date, in this country, by the Britannia and Saltash 
Bridges. It will always remain a credit to the late Mr. 
Wim. Baker, the engineer-in-chief of the railway com- 
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pany, Messrs. Brassey and Co., the contractors, and all 
connected with the undertaking. The bridge set the 
gauge for all fixed spans crossing over the ship canal, and 
the various railway viaducts as well as the one fixed 
road bridge crossing the waterway, will all have 
75ft. between their soffit and the surface of the water. 
It also showed the Parliamentary Committee the mode 
adopted by the railway company, and the gradients 
selected, when bound to raise their line of rails to cross @ 





at Weston Point. The change has not only hampered | navigation. When the viaduct was built, although the 
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red sandstone rock is on the surface above low-water on 
| the Lancashire shore, the piers were sunk 10ft. into it, 
with a view to the rock being lowered at some future 
| time. 
| The estuary is finally left at the Old Quay Docks at the 
| east end of Runcorn, the terminus of the Runcorn and 
| Latchford Canal. The canal will occupy the site of the 
| Old Basins, and arrangements were necessarily made with 
| the shipbuilders and other frontagers at Runcorn. A steam 
| corn-mill, which had not been worked for some years, has 
| been removed near Old Quay, another mill at Barton has 
been demolished, and one or two others interfered with; 
and with the exception of these, and about a dozen houses, 
| no industrial or other buildings have crossed the path of 
| the engineer, a significant comment on the treatment 
| the Mersey and Irwell Navigation received at the hands 
of its stepfather, the Duke of Bridgewater’s Trustees. 
| Fig. 2 shows the site of the Weaver sluices and tidal 
| openings, as well as the two locks for the accommodation 
| of the Weaver traffic. 
| The lock at Weston Point, 600ft. by 45ft., is for the 
accommodation of all traffic using the Mersey estuary, 
| whether from Liverpool, Garston, or Widnes; the other, 
| upwards of a mile to the south, is 227ft. by 42ft., and will 
form a connection between the Weavcr Navigation and 


the Canal Company by introducing sharper curves, 
but has also deprived it of an area of upwards of 
eighty acres of estuary which would have been admirably 
suited for a floating dock, to which we shall refer on a/ 


7 : oo On * | the Manchester Ship Canal, and will be largely used by 
future occasion. Power to acquire additional land in this | the Weaver craft, whose chief trade lies between the salt 
locality was obtained in the last session of Parliament. | districts and Liverpool. The course will be more direct, 
A considerable area will be dredged in the Weaver | and as the use of the ship canal is secured toll-free up to 
estuary, so as to afford facilities for vessels rounding this | 500 tons of cargo, no doubt vessels will largely avail 
— while opposite Weston Docks the canal will be | themselves of this route, and larger craft will be found 
Uhidimeckindainie line past the Bridgewater Docks | raninag She reais, oe the seeing enna eee 
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to accommodate their traffic, and a short curve of 82 chains | pil —— Se 
radius brings it within the span of Runcorn Bridge on the | ti , 
po agp fey of the Mersey ; — — widened | 
where this curve occurs. Runcorn Bridge was built 
under an Act of Parliament obtained by the London and | ELECTRICAL ENGINEERING AT THE EDIN- 
North-Western Railway Company in 1861; the navi- | BURGH EXHIBITION. 
gation interests were so strong, that, having secured the Tur overhead conductor system of working electrical 
aid of the Admiralty, they compelled the railway company tramcars now so general on American street lines, and 
to build a bridge with three spans of 300ft., in the clear, till now viewed with so much apprehension as far as 
at an elevation of 75ft. above high-water mark of a spring concerns the advisability of its introduction in this coun- 
tide, the tide flowing 21ft. above the old dock sill at try has, we are gratified to notice, received at the hands 
Liverpool, the remainder of the tideway to be bridged by | of the Electrical Engineering Corporation an introduc- 
six arches of 60ft. span. Moreover the company was bound | tion to the notice of engineers and the public generally 
to compensate for the area occupied by the piers, and for by a fully equipped line in operation on this principle at 
the Edinburgh Exhibition. That the public are ever 


this purpose Castle Rock, jutting into the river, was cut 
On this rock the castle, built by Ethelfleda, | ready to avail themselves of any novel mode of transit 








away. 


daughter of Alfred the Great, formerly stood, a frontier on show at exhibitions is an acknowledged fact, and espe- 





1 For preceding article see page 157. 


fortress of the Saxon kingdom of Mercia, to afford | cially so when, like the Decauville Railway in Paris last 
the Danes, who were established year, a convenient means of getting from one end of a 


protection from 
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large Exhibition to the other is offered. It is to the 
interest of the electrical traction industry generally that 
this consideration be kept in view in all Exhibitions on 
any scale, where also it must be evident that for the indi- 
. vidual systems themselves there ‘is an immense advan- 
tage in exhibiting them in operation. As far as practical 
men and engineers are concerned, a system in operation, 
although working under difficulties of a purely local or 
unforeseen nature, and possibly of rough construction 
owing to the temporary character of its installation, is a 
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much more welcome sight than the most carefully painted 
and most constantly cleaned and dusted specimens of car 
or truck standing inert in some enclosure. In this 
respect, as regards electric traction, the Edinburgh Exhi- 
bition is in advance of that of Paris, for while several 
systems were on view at that great and comprehensive 
show, not one line was shown in operation. 
Notwithstanding the hindrance to participation in out- 
door attractions caused by the inclement weather in June 


and July, the public have freely availed themselves | 


during the spells of fine weather of the electric tramway, 
the total number of passengers carried from the time of 
opening up to the present month being no less than 
15,000. The traffic, however, is found to be adequately 
met by running only one car at a time. The track, 
which is three-quarters of a mile in length, skirts the 


| 

and allowing the shoe or travelling contact on the car to 
pass the supports easily. In this figure the lower part 
| C of the support is shown at right angles to its ordinary 
| position in order to make it clear. The electrical cir- 
| cuit is completed by the 
| rails, so that by this sys- 4 
| tem the cars on the line 
| are in parallel circuit with 
each other. 

Current is supplied to 
the overhead conductor by 
two Statter, shunt wound 
dynamos, connected to- 
gether in series and run 
off countershafting in the 
engine-room. The engines 
driving this countershaft, 
which also supply power 
to run a large constant 
current dynamo, are two 
16-horse power double- 
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acting Stockport gas en- 
gines. The shunt machines 
develope together 300 volts 
in the engine-room, the current absorbed by the motor 
being from 30 to 35 ampéres when the car is fully loaded 
and on the straight and nearly level portion of the track, 
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while about 80 ampéres is absorbed when on a gradient 
of 1 in 47 and curve of 130ft. radius. 

The shunt dynamos referred to are of the type shown 
in Fig. 10. The pole pieces, which are castings, are 
| tightened up against the forged iron field cores by set 
| screws, the heads of which form the slinging rings. The 

armature coils are wound 











on formers, and after being 











































tested are slipped on to the 
core, which has been pre- 
viously well insulated. The 








TNE 








= cane ca ll a - — q —_ also whee we 

i} Ma 7 _—_ Nil t mn . 
ae ' ~~SPUR CEAR <li ie these machines wound. hoa 
Fic.2 110 volts at 1100 revolutions, 


larger portion of the Exhibition grounds, and is laid with 
ordinary railway metals. The dynamo and engine-shed 
is situated near the centre of the track, the line at this 
point being straight for some distance either way, and 
then turning at each end in a direction at right angles, 
through curves having a radius of 130ft. At the two 
termini sidings are laid, and a bye-pass at about the centre 
of the track. 

The cars are provided with seats on the inside only, 
the roof being fitted with gear for collecting the current 
—Fig. 1. Twenty-six persons are carried by each car, 
the seats being arranged facing fore and aft like those on 
the top of our metropolitan trams. With this size car 
there is much less strain in starting and stopping and, of 
course, much less need for stoppages than with the ordi- 
nary size car carrying about forty-six passengers. 

Current is supplied to the motor on the car through an 
insulated overhead conductor suspended centrally over 
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CONDUCTOR 
To MOTOR— 
the track. This is of No. 2 phosphor bronze, and sus- 
pended in the manner shown in Fig. 5. To the ordinary 
telegraph posts at each side insulators are bolted hori- 


zontally, and these serve to support a wire across the | 


track. To this cross wire is attached a central support C 


for the conductor, the upper and lower parts of which | 


are of brass, but insulated from each other by the insu- 
lator shown. On some overhead systems, such as that 
between Montreux and Vevey in Switzerland, the insu- 


lated conductor is suspended entirely on one side of the | 


track, either by cross arms on telegraph poles or brackets 
attached to house sides. The insulators mentioned above 
are made in America by a process of compressing mica 
and shellac together in moulds, according to the Lehte 
patent, and are fitted with a tapped gun-metal bush for 
screwing on. 


Tig. 6, for the purpose of holding the conductor in place, 


The lower part of the support for the | 
conductor is formed with a lip, in the manner shown in | 


and a continuous current 

of 90 ampéres, occupies 8 square feet floor space, in- 

cluding pulley, stands 2ft. Sin. in height, and weighs 
| approximately 14 cwt. 

The car is fitted with the travelling contact gear shown 
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| in Fig. 3. An upright iron post stayed centrally on the 
car roof serves as a fulcrum to a long steel tube carrying 
at its upper extremity the traveller or shoe which engages 
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with the overhead conductor. The tube is of what is 
known as “ Credenda” steel, manufactured in Birming- 
ham, and is of very springy nature. The lower end of 
this tubular lever is also kept down by a spiral steel 
spring and counterweight, so that the upper end is pressed 











upwards against the conductor. The traveller is grooved 
to contain the conductor, and makes a rubbing contact 
against the under side of the same and the supports, as it 
passes along. The current received by the traveller 
passes through an insulated conductor attached to it, and 
enclosed within the steel tube, and is led down to the 
motor and regulating appliances, the return being by the 


rails. 
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Each car is fitted with one Statter motor, connected to 
the driving axle by a double set of spur gearing for reduc. 
ing speed—Fig. 2. The armature core of the motor is 
built up of iron discs in the form of a cylinder with Pacci- 
notti teeth, and the field is series wound. One end of the 
framework carrying the motor and gearing is supported 
by a spring resting on a cross tie bar, while the other end 
has bearings on the driving axle. 
Current enters the motor armature by 
the brushes shown in Fig. 4, these 
consisting of four upright metal strips 
on each side of the commutator with 
) contact pieces attached to the same 
bearing on the commutator at right 
angles to its surface. These are held 
against the commutator by rubber 
i . bands stretched across the top ends of 
the strips as shown, forming a good 
arrangement for exerting a constant 
1 pressure and minimum of wear and 
tear under reversals. For the purpose 
of reversing the direction of running, 
the switch shown in Fig. 7 is used. 
This is a solid piece of work, consist- 
ing of an outside wood frame support- 
ing an inner plate of slate, on which 
the gun-metal contacts are mounted, 
the whole being braced firmly together 
by cast iron brackets. There are 
three contacts and two levers insu- 
lated from each other, but moving to- 
gether when the switch lever above is 
turned. The levers are made with 

' jaws, which by adjustable set screws 
can be made to grip effectually the contact lugs to any 
required pressure. The current through either the arma- 
ture or field is reversed by this switch, and thus the direc- 
tion of the motor reversed. Ifthe former, the four wires 
brought. to the switch are the two leads from the brushes, 
one lead to the field and the lead supplying the current. 

The strength of current is lueiet by the insertion of 
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resistance, regulated by the switch shown in Figs. 8 and 9. 
The lever grips the contact lugs in the same manner as 
in the reversing switch. To its upper end is an arm A 





Se 


projecting upward, which, upon reaching the end of its 
travel, comes in contact with the lever L and forces it 
outwards, with the result that the carbon points seen at 
the upper part of the switch are rapidly forced apart. 
These carbons being in parallel with the lever and last 
contact, and only breaking connection after the lever has 
left the same, take the arc caused on breaking circuit, 
which would otherwise consume the metal. All terminals 
and contact lugs on these switches are cast with projec- 
tions having cylindrical holes into which the ends of the 
heavy cables are sweated. One journey over the track is 
performed in three and a-half minutes. 








Qcr. 10, 1890. 


THE ENGINEER. 


287 








—————— 
hree principal methods of electric tramcar 

SS a rs tha tab of accumulators, or an under- 
z saad or overhead conductor, the latter is acknowledged 
to be the most favourable as regards first cost, mainten- 
ance, facility for keeping up good insulation, and the 
«mall loss of energy between dynamo and motor. On 
the other hand, the stretching of bare conductors over- 
head for this purpose 1s fraught with many practical 
objections in towns. It has yet to be seen, however, that 
the method might not prove of special utility in Se ta 
districts. No more inconvenience could be brought about 
py the construction of such a line on the high road than 
is experienced ina line, for instance, such as that between 
Swansea and the Mumbles, where both as to locomotive 
and rails the character of the line is not very different 
from that of an ordinary railway. We learn that the 
Electrical Engineering Corporation are now ——- 
the construction of an overhead conductor tram line in 
Rome, where the cars will be connected electrically in 
series and the line in sections. The tram line described 
above, together with the Telpher line, form the most 
prominent examples of practical electrical work at the 
Exhibition, and the corporation is admittedly to be com- 
mended for bringing these systems before public notice. 

The constant current dynamo referred to above supplies 
current to motors on the stand in the Machinery Hall. 
The regulation of this machine is by the well-known 
Statter-Brunton automatic regulator, which, through the 
action of a solenoid, two pawls, and ratchet wheels, 
shifts the brushes round on the commutator by the 
necessary amount to maintain the current constant. The 
heavy sparking which ordinarily results from such a 
wnethod of regulation is almost, if not entirely, obviated 
by grooving the inner face of the poles at the polar 
diameter, which reduces the original strength of field in 
that region. Peps a 

On rails immediately adjoining the electric tramcar 
track is to be seen an ordinary railway passenger coach, 
such as used on the Glasgow City and District Railway, 
the same being fitted with incandescent lamps in each 
compartment, and worked on Carswell’s patent system. 
By this system current is supplied to the travelling coach 
by an insulated rail laid between the metals, contact with 
which is effected by means of a wheel attached to the 
body of the coach, and maintained in electrical contact 
with the rail by means of a spring. 








THE TOKIO WATERWORKS. 





Tue City of Tokio is one of the largest in the world, and a word 
or two concerning its supply of water should be of interest to 
readers, It is nearly 250 years ago that a large canal was con- 
structed from Hamura, some twenty miles or so up the Tamagawa, 
to lead water to Yedo, and to irrigate the great plain on either side 
of its course. This canal] is a bold piece of engineering work, con- 
sidering the crudeness of the surveying instruments—one might 
almost say the absence of all surveying instruments—in the country 
at the time. The water as it enters Tokio is pure, except that it 
holds some clay in suspension, originating in the sides of the 
canal, which are not stone lined. The water as it reaches the 
houses is, for the most part, anything but pure. It is distributed 
over the whole of the city in wooden pipes, which for the 
most pn discharge the water into shallow {wells. It is in 
both the pipes and the wells that the contamination takes place, 
there being no sufficient safeguard against the soakage of the highly 
contaminated water of subsoil of Tokio into both these. Moreover 
the supply is not of course a high-pressure supply. The want of 
improvement in the supply—or rather in the system of distribution— 
has been felt for some time, and, to our knowledge, some five or six 
schemes have been made by foreign and Japanese engineers during 
the last fifteen or twenty years. Some three years ago a company 
proposed to undertake the work, offering terms that appeared 
generous enough, but they were not granted a concession, 
as the authorities were almost unanimously of opinion that such 
undertakings as the public supply of water should remain in the 
hands of the municipality. It was considered that in the case of 
Tokio the work would best come within the control of the City 
Improvement Commission. Accordingly, about two years ago, a 
sub-committee of this Commission was formed, with instructions to 
report to the Commission. Professor W. K. Burton, of the Coll 
of Engineering, Imperial University, a member of the wb 
committee, wasentrusted with the work of getting outa draft plan 
of the pro works, This rough draft was taken by Mr. K. 
Furuichi, Director of the College of Engineering, to Europe, where 
it was submitted to various experts in water supply. These, while 
expressing general approval of the scheme, sugges certain 
alterations in minor points. On the return of Professor Furuichi, 
the whole Fhe was re-considered by the sub-committee, and 
Professor Burton was instructed to prepare a revised plan, incor- 
porating certain of the proposed alterations. The modified plan 
was adopted by the Commission, and received sanction from, the 
Cabinet early this month. 

The population to be supplied at once is estimated at 1,300,000, 

but the works are to be capable of rapid extension to supply 
1,500,000, and eventually 2,000,000. The quantity of water is to 
average 4 cubic feet per head per twenty-four hours—about 
25 gallons. The work is greatly facilitated by the fact that 
the water is poy | brought to the vicinity of the city in a fair 
state of purity, so that all requiring to be done is to filter it, and to 
distribute it through iron pipes under pressure. e main works 
will be at Hamura, a district just outside the city on the north-west, 
at an elevation of a little more than 100ft. above sea-level, where 
there will be settling reservoirs, filter-beds, &c., covering an area 
of about 100 acres. The purified water will be distributed direct 
from there to the higher part of the city, pressure being obtained 
by steam pumps. There will also be two mains, each 42in, in 
diameter, carrying water to two other pumping stations intended 
to supply that part of the town at a level only a little over that of 
the sea—that is to say, the larger and most populous parts of the 
city. It is proposed to construct one of these at Shiba, and the 
other on the elevation where the Imperial University stands. At 
each of the three pumping stations there will be ‘a clean-water 
reservoir, holding a half-day’s reserve of water. The pumps will 
pump into mains of diameters varying from 42in. to 4in, The 
total length of mains will be over 400 miles. 
_ Special attention has been paid to means for the extinction of 
fires. There will be several thousand fire hydrants, and the 
diameters of the mains and sub-mains have been so proportioned 
that, in the case of a fire, all the hydrants around a burning build- 
ing will throw water from under pressure. There has m so 
much variation in the rate of exchange lately, and the price of 
iron has fluctuated so much, we are told, that it is impossible to 
estimate the price of the work other than approximately. We are 
told, however, that it will probably be a little on one side or the 
other of 7,000,000 dols. About one-half of this will be for imported 
goods, the other half for materials bought and work executed in 
Japan,— The Japan Gazette, 
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complete engravings were 
given of the wash mill and 
wet grinding stones. The 
dry grinding stones, with 
their gearing, are shown at 
page 294. A plan of the 
upper floor of the mill, 
showing the clinker and 
limestone hoppers and 
elevator, is given below. 
The slurry pumps are 
those usually made by 
the firm. They are 
plunger pumps, designed 
specially for cement and 
brickfield = work. Tke 
whole of the machinery is 
of the most solid construc- 
tion, and steel is largely 
employed both in the cast- 
ings and in the plate work. 

In the process of manu- 
facture adopted, limestone 
is first brought from the 
quarries and reduced by 
the Marsden crusher, 
thence elevated and con- 
veyed to the bins over, 
and ground by the row of 
stones nearest the crusher. 
The ground limestone is 
then wheeled by native 
labour to and incorporated 
in the washmill, the “slip” 
or overflow from which runs 
down to the overhead driven 
wet” stones, which 
grind into a brick trough 
inclining to a pit, from 
which the pumps lift the 
slurry to the drying beds. 
From the beds it goes to 
the kilns, and the burnt 
clinker is brought again to 
the crusher and then ele- 
vated to the bins over and 
ground by the row of stones 
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PLANT FOR THE MANUFACTURE OF CEMENT. , furthest from the crusher, the reduced material from which 


In our impression of the 26th ult. we published the first of a 
number of engravings showing the arrangement and construc- 
tion of a complete set of machinery — for the manufac- 
ture of Portland cement. We now publish the further engrav- 
ings then referred to. On page 290 will be found longitudinal 
and transverse sections and plan of the building, showing the 
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is the finished product. 


Our readers will see that the process will be the same as in 
this country, except that instead of mixing chalk with the mud 
they will grind the limestone they find out in that country, 
and which in this case does not require burning, and mix it 
in the wash mill instead of chalk. All the other operations 
are just the same as in this country. The wet stones grind- 


arrangement of the machinery, including twelve pairs of | ing the mixture, it goes straight to the drying floors; but in 
stones, wash mill, slurry pumps, stone breaker, conveyor, | the old process it went into “ backs,” and was then allowed to 
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Window 
Plan of Upper Floor. 


and elevator. The whole of this machinery has been 





settle and the water drawn 
off, when it was cut out 
and dried and put into the 
kilns; but the wet stones 
save the trouble of the 
“backs” and the room they 
take up. 


Window 





TOWN REFUSE DE- 
STROYERS. 


Dvurine the recent meet- 
ing of the British Associa- 
tion some of the members 
visited the destructor works 
of the Leeds Corporation. 
At Armley-road twelve fur- 
naces are at work, dealing 
with seventy tons in 
twenty-four hours, includ- 
ing dead pigs, dogs, and 
every kind of rubbish. The 
furnaces are kept going by 
the fuel in the refuse, and 
steam is produced as a bye- 
product. This steam is 
used to drive an engine 
and mortar mills, and these 
convert the cinder and slag 


into mortar, one of 
lime being worked into 
three of ground clinker. 


This sells at 5s. per ton, 
and readily. It nearly 
pays the cost of the works. 
The old buckets are picked 
out, and sell for about 10s. 
per ton; tin cans for 20s. 
per ton to a man who 
melts off the solder and 
finds some use for the 
sheet metal, while many of 
the tins go to oilmen for 
the sale of small quantities 
of paint. An _ excellent 
form of rocking fire-bar is 
hereused. Itis the inven- 
tion of the foreman of the 
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works, H. Uttley. The 
Leeds destructor works 
very satisfactorily, but 


Window rather more smoke is 


emitted than would be 
tolerated in London. 
Four men are employed— 
two at night and two by day—cach at 30s. per week. The refuse 


arranged and constructed for an Eastern ery hy Messrs. | destructor, erected as an experiment by the Hastings Corpo- 
t 


Whitmore and Binyon, Wickham Market, to 


e order of | ration for burning town refuse, has been working ten months, 


Mr. J. Whittall, of London. The machinery, shown on a | and from a special report by the borough engineer it appears 
small scale in the general drawings on page 290, is shown to | that the project, which cost upwards of £4000, has proved 
a larger scale on page 251 of our recent impression and on _ highly successful, and has effected a saving of several hundred 


page 294, and by the above engraving, which show the | pounds to the rates. 


The destructor has recently been in- 


arrangement of two of the ten pairs of clinker-grinding | spected by the representatives of sixteen local authorities, 
stones. Another view of two pairs of stones, showing the | and eight have decided to adopt it. The steam produced at 


hopper and feed arrangements, is given on the right-hand 
side of page 204. On page 251 of our recent impression 


| 


Leeds only uses part of the available heat. If the whole were 
used, a large total of steam power would be available, 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Argentine Republic: Emigration to.—The United States 
Consul at Buenos Ayres reports :—Of the European emigrants 
arriving last year, 219,000, about 45 per cent., came from 
Italy ; 37 per cent. from Spain, 4 per cent from France, and 
3 per cent from Great Britain. The great majority were 
agriculturists, and at once from Buenos Ayres into 
the farming districts of the interior. Among the emigrants 
were about 1200 in one lot from England and Ireland, near! 
all in straitened circumstances. Being unable to mre 
the language, they soon became a charge upon their country- 
men in Buenos Ayres, who finally succeeded in placing them 
in a colony by themselves in a country wild and uncultivated, 
about 300 miles south on the line of the Great Southern 
Railway. They are established in wretched ranches, and 
with good luck may finally succeed in their farming opera- 
tions ; but when it is considered that they have bought their 
farms on credit, at about £5 4s. an acre, and that they are 
charged for food and implements supplied, it will be seen that 
they are weighed down with obligations much beyond what 
they will be able to meet, unless they shall be favoured with 
harvests far beyond what have been known in this part of 
the country. Many with whom I have conversed “ heartily 
wish that they were back in Ireland.” The Argentine 
Government does not offer any pecuniary inducement, and 
not only does not give land to new comers, but has not made 
any provision for even selling it to them in any accessible 
parts of the country in such quantities as they can afford to 
purchase. The public lands here are sold by the square 
league, or in lots of several square leagues, which only the 
moneyed men or speculators can afford to buy. The 
British Immigration Agent at Buenos Ayres, in a later 
report, observes:—Due in a great measure to the curtail- 
ment of assisted passages, the monetary crisis, and the 
depreciation of the national currency, the number of immi- 
grants during the first four months of this year greatly 
decreased, though the harvests were superb, and thousands 
of labourers were required for the provinces. The neigh- 
bouring State of Uruguay attracted considerable numbers of 
the better class immigrants, who did not consider that the 
prosperity of that country was hampered by the position of 
this, nor that it was seriously compromised by the same 
evils. The value of paper currency as compared with gold 
in the Argentine Republic is verysmall. Still, for immigrants 
who do not require imported luxuries, the depreciation for a 
transient period is immaterial; besides, the increased wages 
bear a favourable ratio to the necessary expenses incurred. 
The greatest inconvenience experienced by newly-arrived 
immigrants, especially with families, is the dearness and 
deficiency of house accommodation. Until proper workmen’s 
houses are constructed, so as to lower rents to a reasonable 
amount, much anxiety and suffering will ensue to immigrants 
here. Englishmen are accustomed to the privacy of a home, 
a thing, generally s ing, unknown to the Italians forming 
the greater part of the foreign population of the capital and 
country towns. Those not knowing the Spanish language 
should not break up their homes on the chance of bettering 
themselves here unless possessed of ample means. Farmers 
with means and enterprising business men will find an ample 
field for their energies in the Republic, but they should 
proceed with caution at first, and explore the ground before 
commencing any undertaking. Too many failures have been 
caused by over-sanguine expectations based on first impres- 
sions. For engineers and surveyors lucrative employment 
offers here. Architects, builders, and experienced contractors 
with means will find competition here not so keen as in 
other parts. The mining resources of the country are 
not such as to warrant the eee ye meee of minin 
engineers or miners. Mechanics and others coming boun 
by contract should be most particular to insure that such 
contracts are not only legally and properly drawn up, but 
that they are duly attested by an Argentine Consul, so as to 
stand good in evidence if necessary. The terms of payment 
should be in gold; but when accepting other conditions, the 
value of Argentine currency for the time being should be ascer- 
tained. Steady and sober agricultural labourers and navvies 
without families are sure to get almost immediate employment ; 
but they must be prepared for a complete change in customs, 
food, and living. Others with special trades or vocations 
must be able and willing to take anything offered until a 
favourable opening occurs. The British Immigration Clerk 
at Rosario reports :—This country offers many advantages to 
the labouring class. The province of Santa Fé, of which 
Rosario—population 65,000—is the largest city and principal 
port, is the centre of agriculture in the Republic. Cattle 
and sheep farmers have given way to the colonist, removing 
their stock to more distant and cheaper lands. The immi- 
grants most suited to this district are those understandin, 
agriculture. On arrival, the immigrant with his family an 
baggage is sent, at Government expense, to any of the 
country he may choose to settle in. The nominal current 
rates of wages in the district are for :— 


s. d. s. d. 
Bricklayers ‘ me. * Perday 8 0—16 0 
Carpenters ber eb “be! oh ee ” 12 0—28 0 
Engine driver~ eS “a 16 0—24 0 
Sea ee - 10 0-12 0 
Masons yg a SS s 20 0—32 0 
SDS. cos bs be dp. 06 * 16 0—24 0 
Labourers... .. 6 0—10 0 


Owing to the financial currency crisis, it is impossible to give 
the exact value of these sums—probably from one-third to 
one-half their nominal value. 


Chili: Steamships in Chilian waters.—The United States 
Minister at Santiago reports :—The number of steamship com- 
panies plying between Chilian and foreign ports isseven, owning 
seventy-three ships, sailing under Chilian, English, French, 
German, and Italian flags, with a gross carrying capacity of 
200,000 tons, and having their headquarters in Bordeaux, 
Genoa, Greenock, Hamburg, Liverpool, and Valparaiso. 
Most of these lines have good passenger accommodation, and 
between some of them there is sharp competition in freights 
and passenger rates. The regular freights from New York to 
Valparaiso vid Panama are :—Measurement goods, 3s. 6d. 
per cubic foot; heavy goods, £7 to £7 5s. per ton; length of 
voyage, 30 to 35 days. These rates, owing to competition 
between Panama and Valparaiso, can be somewhat modified 
by special agreement on large shipments. The rates by 
steam, New York to Valparaiso vid Hamburg, are :—Measure- 
ment goods, £4 lls. to £4 15s.; heavy goods, £4 7s. to 
£4 11s. per ton; length of voyage, 50 to 60 days. New York 
to Valparaiso vid Liverpool :—Measurement goods, £4 15s. 
to £4 19s.; heavy goods, £4 11s. to £4 15s. per ton; length 
of voyage, 45 to 50 days. The freights from Europe by steam 
from Bordeaux, Glasgow, Hamburg, Havre, Liverpool, London, 
are :—Measurement goods, £2 1s. 6d. to £2 14s. per ton; 





heavy goods, £1 2s. 11d. to £1 9s. 2d. per ton. Some large 
lots from Glasgow and Liverpool, at the end of last year, were 
carried at :—Measurement goods, £1 11s. 3d.; heavy goods, 
£1 Os. 10d. per ton; length of voyage, 35 to 40 days. By sail, 
New York to Valparaiso, the rates are :—Measurement goods, 
£1 7s. 6d. to £2 1s. 8d.; heavy goods, £1 15s. 5d. to £1 19s. 7d. 
per ton; length of voyage, 90 to 1380 days. Glasgow or 
Liverpool to Valparaiso :—Measurement Pra £1 2s. 11d. to 


£1 9s. 2d. per ton; heavy goods, £1 Os. 10d. to £1 6s. O4d. | d 


per ton. Hamburg to Valparaiso:—Measurement goods, 
£1 Os. 10d. to £1 5s. per ton; heavy goods, 18s. 9d. to 
£1 2s. 11d. per ton. The high freights from New York vid 
Panama, and the difficulties of handling some classes of 

by that route, are almost prohibitory. The imports 
from the United States consist chiefly of rough stuffs, of 
which 80 per cent. come by sailing vessel, 10 per cent. vid 
Europe, and 10 per cent. vid Panama. The Chilian line, 
“La Compania Sud Americana de Vaporis,” between the 
coast of Chili and Panama, receives from the Government a 
subsidy of £25,900 a year, on condition of carrying mails, 
Government officials, soldiers, and stores at reduced rates, 
and of being employed as transports in time of war. This 
line, by its keen competition, has done much to induce 
shipments from the United States vid Panama. The Pacific 
Steam Navigation Company receives a subsidy of £10,350 a 
year for carrying mails. The Chilian Government in the 
early part of the year received thirty-eight locomotives and 
800 cars, manufactured in England on American models. 
This order was placed in England in preference to the United 
States solely on account of the cheaper freight and more 
rapid delivery. 

Colombia railways.—The United States Vice-Consul at 
Barranquilla reports:—A line of railway has been surveyed 
from Carthagena to Calamar,on the Magdalena River, as 
the first step of introduction to capitalists in the United 
States after its rejection by those of England. The first 
basis on which an enterprise of this kind must rest is the 
population and wealth of the district to be traversed by the 
line. Carthagena is not, as is commonly supposed abroad, 
the chief commercial port of Colombia, but owes its fame to 
its antiquity. The prospects of success for the La Dorado 
Railway were based upon a surrounding agricultural, mining, 
and trading population of over a million in the four adjacent 
de ents, Antioquia, Cauca, Cundinimarca, and Tolima, 
the twenty-three settlements and towns closely traversed by 
the line containing 40,000 of the most industrious and 
thrifty people, and the locality being one of the most healthy 
and wealthy in the — Of this line but fourteen miles 
have been construc In the fifth year of working the 
receipts were £8795, and the working expenses £13,296, a 
deficiency of £4501. Barranquilla, with its 30,000 inhabi- 
tants, a large proportion of foreign residents, and having 
eighteen river steamers in service, finds it difficult to sustain 
eighteen miles of railway. With these official facts and state- 
ments as the accomplished result of railway construction within 
the radius of the most enterprising communities and the most 
populous centres of the Republic, we may predict the issue of a 
railway of fifty miles long to compete with steamboat transit 
vid the dike, there being no local traffic, in agriculture, mining, 
or other industry to be developed, the total population along 
the line and at both termini not exceeding 17,000, and outside 
the walls of Carthagena three-fourths of the people are of the 


peon, or labouring class, livingin adobe huts. Probably nocoun- | A! 


try isin greater need of railways. Greater commercial expan- 
sion is a prime necessity to hring the products of the plains of 
Bagola, the mines of Antioquia and Tolima, the rich and varied 
resources of Cauca in close contact with the navigable waters 
of the Magdalena, but they are not required along a sparsely 
settled and unproductive region and among the miasmatic 
swamps and lagoons of the coast. M. Cisneros, the most com- 
petent authority on the railway enterprises of Colombia, and 
an enthusiastic advocate of enterprise in any section that 
promises remuneration for capital invested, in reply to 
inquiries on the subject of railways in Colombia observes: 
—The most important railways in Colombia are: Puerto 
Wilches to Bucaramanga; to extend the Antioquia railway 
to Medellin; to extend the La Doradorailway north to Buena 
Vista, and south to Giardot through Mariquita and the mining 
district of Tolima; to finish the Giardot railway to Bogota ; 
to extend the Cauca railway to Culi. These involve an exten- 
sion of 420 miles and an outlay of £3,105,000. Later on 
these railways could be connected and become the most 
important system in the county. In these districts are the 
best lands, healthiest places, and greatest population of the 
Republic; these railways properly managed will pay from 
the beginning. A railway from Carthagena to Calamar 
vid the dike settlements would be the reverse of economically 
advantageous. The line will be through a swampy 
country, and on an average cannot be constructed for 
less than £5175 per mile. At this rate the amount will be 
£414,000, which at 6 per cent gives £24,840. Assuming that 
the whole traffic would take that way, they would have to 
charge the same rate as on the Barranquilla line—9s. 7d. a 
ton—which would amount to £22,715. The minimum 
expenses can be estimated at £621 per mile per year, 
amounting to £49,618—showing a deficit of £26,903. The 
Magdalena River from Calamar to Barranquilla is so good 
that the steamship companies charge the same from Barran- 
quilla as from Calamar to any port south or vice versd. 
Two trains daily, and occasionally an express as extra, are 
enough to carry the whole traffic of the country by the 
Barranquilla Railway. Thereasonisclear. The Republic of 
Colombia contains 500,000 square miles and a population of 
4,000,000. The Bolivar department contains 27,000 square 
miles and a population of 323,000. The great drawback of 
the country is want of population; the laws are not intended 
to invite immigration, and during revolution: times there 
is no guarantee whatever ; therefore it will @ some time 
before the population increases, and the easier way is to 
construct very economical railways in the more populated 
parts. A projected immigration scheme in Costa Rica 
recently failed, and any company rushing here on such 
matters will surely fail. It will take years and a deal of 
labour to make a successful business of immigration to this 
country. 

Cuba: Iron mines of Santiago.—The United States Consul 
at Santiago reports:—The law of 1885 secured to the iron 
mining industry the same privileges as in Spain. All grants 
and concessions were extended for twenty years, and to be 
held —- from ground tax. Metals and minerals may be 
exported duty free. All stone coal imported for mining or 
metallurgical purposes is duty free. Iron mines are exempt 
from the taxation of 3 per cent. on gross product previously 
imposed. Mining products of the island are exempt from 
taxes of transportation, but are subject to the rules imposed 
by the Custom House. Materials and machinery used in 
mining and metallurgic industries may be imported duty 





——————__., 
ee 


free. Vessels arriving in ballast and leaving with ; 
pay navigation and port charges at the me of Oda Pac 
ach ton of mining machinery or materials used in th, 
metallurgical industries pays 6s. 3d. port charges. ‘. 
to the Juragua Iron Company has resulted in the Concession 
of other ts for mining, railways, and the establishing of 
entry and clearance ports in the vicinity of other mines thus 
making the preliminary work easy and free from the long and 
¢ ig delays in obtaining concessions which charac 
terises such work here. These facts prove the desire of the 
Spanish Government to further the mining industry on 
insure its success, and should induce those seeking invest. 
ments in iron mines to consider and examine the wonderful 
mineral wealth of this province. That such wealth exists 
has been proved by the work of the Juragua Iron Compan 
The ore is not mined but blasted, and removed with picks 
and shovels by cutting into the hill sides. The southern 
coast between Capes Cruz and Maisi is extremely moun. 
tainous, and is traversed parallel with the coast by a high 
ridge called the Sierra Maestra, broken by the bay of 
Santiago and that of Guantanamo fifty miles castward 
Nearly all the minerals have been found in the hill foots 
running down to the coast between these bays, but ore has 
been discovered to the westward of the harbour of Santiago 
and at an excellent harbour on the north coast between 
Baracoa and Nipe Bay. A concession for the construction of 
a railway from nao to Santiago, twenty-five and a-half 
miles, which will benefit the system of mines claimed along 
the south coast, has been granted. Branches running to this 
main line can easily connect the mines in the group with the 
bay of Santiago, and thus facilitate the transportation of the 
iron ore. The first and second groups, Nima Nima, 887 acres 
Cuero, 771 acres in extent, arejto the west of Santiago Bay 
where, unless the ore finds an outlet at an artificial part at 
Aceredero, it must be brought forshipment. The construction 
of arailway along the coast offers no topographical obstacle. 
The third and fourth groups, La Dorotea, 593 acres, Sevilla 
and Ocaha, 1260 acres, are in such close proximity to this 
port, that if the ore be of the same kind and quality as that of 
the Juragua mines they are a highly desirable investment. The 
fifth group, Arroyo de la Plata, is considered by Mr. Graham, 
M.E., ‘as being among the finest in the mad | ; the amount 
of ore in sight not requiring development on one of the six 
properties is estimated at 500,000 tons, while that below the 
surface is beyond conjecture.” In connection with this 
ms there is a project to construct a short mining railway 
m four to ten miles long to the lagoon of Baconao, and 
then connect the lagoon with the sea by a canal, thus allow- 
ing sea-going vessels to load ore in the basin so formed. The 
sixth group, Juragua and Victoriana, 3698 acres, including 
the mines worked by the Juragua Iron Company, who export 
the mineral to Baltimore, Perth Amboy, and Philadelphia 
has given substantial proof of the wonderful riches of the 
Cuban ore range. The company owns 1927 acres of mines 
which they bought for £60,000, agreeing to pay a royalty of 
24d. per ton of ore exported. They have constructed a mining 
railway seventeen miles long with twenty-four miles of 
branches and sidings, and are working the mines in thirty- 
two workings, employing 1200 men in the mines and 200 on 
the railway. The analysis of the ore, which may be taken as 
the standard of that in the whole range, is :— 


The grant 





Per cent. | Per cent. 

umina .. .. se TE I, Aes km 
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Manganese oxide .. 0°50 | soe 
‘ic matter. . o os ft Total .. 10053 

Peroxide of iron ++ 95°65 | 

Phosphoric acid . 0°06) Metalliciron .. . 66°95 


The ore is conveyed by rail to the company’s dock at La Cruz, 
where it is dumped into steamers under the British flag for 
the use of the Bethlehem Iron Company, Bethlehem, and 
the Pennsylvania Iron Company, of Steelton, Pa. The com- 
pany are said to be contemplating the construction of another 
ine of railway, as while sufficient ore is always ready to be 
blasted and taken from the mountain side, the transporting 
facilities are not sufficient to cope with the enormous demand 
for the ore. There is talk of constructing a port at Juragua, 
which would involve great expense. The quantity of ore 
exported from the opening of the mines in 1884 to November 
20th, 1889, amounted to 732,338 tons. It is estimated that 
£527,500 has been spent in this enterprise, which, it may be 
said, has rejuvenated this part of the province, and given an 
immense advantage to navigation and trade. Groups 7 and 
8, owing to their close proximity to the Juragua properties, do 
not need any special mention. The ore seen on the surface is of 
almost fabulous quantity, and offers an excellent investment to 
capitalists. The railway to Baconao Lagoon, in connection with 
Group 5, wouldalso benefit Group7. The Lolaminesin Group7, 
having been under negotiation and their sale almost assured, 
a Cleveland, Ohio, capitalist brought here some of our best 
engineering talent, and it was agreed to construct an artificial 
port in the bay of Daiqueri, some two or three miles from the 
road, which was inaugurated by the captain-general of the 
island. Group 9, Moa, 1116 acres, on the north coast between 
Mangle Point and Sagua de Tanamo, deserve especial mention, 
both for their advantageous position on the shore of a magni- 
ficent harbour, and for their discovery having proved the 
existence of iron ore on the north coast. The ore is free from 
hosphorus and sulphur, and easily mined. Our public have 
n almost absolutely ignorant as to the mineral wealth of 
this island, and the owners of the mines have asked fabulous 
and ridiculous prices for them. To-day this is to a great 
extent changed, and owners are willing and glad to listen to 
any reasonable offer. The number of working people in this 
province, inadequate to supply the demands for sugar estates, 
is unused and often unwilling to perform hard labour such 
as mining. The authorities, alive to this critical situation, 
are encouraging emigration from Spain. The soldiers on the 
island can be and are employed as labourers in mines with 
the Spanish Government’s consent. Thus the labour question 
need offer no obstacle to the working of mines here by capi- 
talists. It is hoped that this hurried review of iron mines in 
the province of Santiago will draw the attention of our 
ublic to this wonderful country. According to the following 
ter report of the British Consul-General at Havana, the 
above expectation has been realised. ; 
Cuba: Mineral deposits.—Since the discovery of iron in 
this island, I have on several occasions endeavoured to call 
the attention of the British public to the opening Cuba offers 
for mining enterprise, but hitherto the field has been left 
to the Americans, who, during the last decade, have made 
some profitable returns. The Juragua iron mines have for six 
years been successfully worked with American capital, and 


recently another large group of similar mines have been 
bought by a Philadelphian syndicate, called the “ Signa Iron 
Company,” with a capital of £1,035,000. ge paid is 
said to be £31,050 cash, with a royalty of 1s. 3d. 


per ton on 
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of ore, 1s. 04d. on the next 40,000 tons, 
the ot — ro all ore Po or above 1000 tons during 
and 1 oie working. Operations are to commence in 
the firs is year by the construction of a bridge and artificial 
October “ia railway thence to the mines. Fresh mines 
harbour, eagerly sought for and claimed, and several 
pod — valuable mining properties are in the market, one 
ap Y hich appear to of brilliant promise and are 
pe ve ey One of these mines, situate on the coast, is 
easy © ted to yield 6000 tons monthly for the next fifty years, 
estima lysis of the surface ore gives 28 per cent. of iron and 
- won et of manganese metallic, The cost of breaking 
on and its shipment to the States is calculated at from 
the ore au 13s. 4d. a ton, which should leave a profit of 
| 9 9d. aton. Ten distinct groups of iron mines have been 
= overed and claimed for working ; two have been sold to 
pee ricans, one of which gives 67 per cent. of pure iron. The 
ammainder ‘are for sale, their owners being too poor to work 
aan and are said to contain neither phosphorus nor sulphur, 
= ther to have 500,000 tons of rich iron ore on the 
perv and all are reported by both native and American 
- ar to be more or less extensive and valuable—some 
exceedingly so. The Americans have made a good beginning. 
German Consular reports have already drawn attention to 
them, and it would be a matter of — should Englishmen 
ae often travel far to make doubtful investments— 
neglect good opportunities nearer home. 

Ecuador: Trade of Guayaquil in 1888.—Although there 
nothing of special interest in the trade of Ecuador during 
1988, the favourable standard of the two preceding years 
was fully maintained. British shipping entering the port 
inc by 10,859 tons, or 14°6 per cent., over 1887, but 
decreased in proportion of the whole from 7°6 to 5°75 per 
cent., owing to @ large increase in foreign shipping, the 
coasting and river navigation having been opened to all flags. 
Though there are no statistics available, there is no doubt 
that British imports maintained a superiority in value to 
those of any other country. The limited company formed to 
construct the Duran to Yagnuchi railway was merged in a com- 

ny called the Compania de Ferrocarril y Obras Pullicas del 
Guavas, which finished and opened the line at the end of 
the year. The heavy rain flooded the line and temporarily 
interrupted the t c. A considerable amount of work was 
done on the railway from Chimbo to Sebambo. The lines of 
the Government telegraphs were extended throughout Manati 
to Garuma and Loja in the South, and the charges reduced 
one-half, viz., to 10d. for the first ten words and 5d. for each 
additional ten words. The lines were also connected with 
those of Colombia. The New Gas Company was established 
in June, and the business keeps increasing. 

Mexico: American mining interests—The United States’ 
Secretary of Legation at Mexico reports:—The object of the 
following report is to show as far as possible the number of 
American owned and worked mines in this country, their 
names and situation, character of ore, yearly output of 
same, means of transportation, cost of labour in the various 
districts, cost of chemicals, &c., and especially the extent to 
which American-made machinery is used and the satisfaction 
it gives. The mines reported on are :—State of Chihahua : 
Batopilas Mining Company, silver; El Refugio, silver and 
gold; Philadelphia, silver; Santa Eulalia, silver; Torreon 
mines and smelter, copper, silver, and gold. State of 
Sinaloa: E] Carmen mine, silver, with a small percentage of 
gold; Tago, gold and silver. State of Sonora: Creston and 
Colorado mines, gold and silver in equal ns Gavilan, 
silver; La Dura, La Prieta, La Romana, Union, and 
Oso Negro, silver, carrying lead and zinc; Noche Buena, 
Santa Ana, and Santa Fé, silver and lead; Prietas, gold and 
silver; Santa Clara, coal. Territory of Tepic: Las Aminas 
mine, gold and silver.—‘‘ United States’ Consular Reports,” 
No. 105, pp. 1—12. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves <n the opinions of our 





SEASON TICKET HOLDERS. 


Sir,—I venture to point out a sericus error in your calculations 
as to season ticket traffic. You have apparently taken the 1,271,212 
holders of season tickets as all yearly contractors, whereas they 
must include half-yearly, quarterly, and possible some monthly. 
Pages 90 and 91 of the Board of Trade Returns give statistics from 


the season ticket journeys to those of the ordi passengers ; 
and in a communication which he has subsequently addressed to us, 
it appears that on further consideration he is himself somewhat 

is to ie the point. As a further contribution to the 
statistics of the subject, we append the totals obtained by adding 
the season ticket journeys, according to the calculation of our 
correspondent, to the three classes of ordinary passenger journeys, 
as given by the Board of Trade. Passenger journeys :—First- 
class, 81,013,210; second-class, 112,221,527 ; third-class, 735,680,336; 
grand total, 928,915,073.—Ep. E. | 





BRAKE INDICATOR DIAGRAMS. 


S1r,—In answer to J. P, Bath on ‘‘ Brake Diagrams,” I think 
the ——— would be the diagram under the conditions I have 
stated. 
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I = position of cut-off; 2 = exhaust opens; 3 = exhaust 
closes; red circle = crank circle; travel of valve, 4in.; stroke of 
engine, 2ft.; cut off, 4 stroke; outside lap, lgin.; inside lap, 
fins port opening, gin.; crank circle, lin. to foot; valve circle, 
ull size. Tom WAKE. 

60, High-street, East Hartlepool. 





S1r,—The indicator diagram given by “ J. P.” would be quite 
correct, if taken in either of the cases mentioned. The clearance, 
however, would have to be exceedingly large—about three-quarters 
of the capacity of the cylinder. This is evident from the large 
amount of work done on the piston between what would be, in the 
ordinary running of the engine, the points of admission and com- 
pression, with fittle or no lead. The cut-off, as given by the 
diagram, is a little later than half stroke, and the iculars of 
the valve are approximately proportional to the following :—Travel, 
5in.; steam lap, 1gin.; exhaust lap, jin.; lead, very small, if any. 
It is probably needless to say that the area of the diagram repre- 
sents the amount of work done against the piston. 

Portsmouth, October 7th. 


FENCAURD. 


THE UTILITY OF ENGINE TRIALS, 


Sir,—I have read your article questioning the scientific value of 
engine trials with satisfaction, for I heartily agree with you that 
the scientific value of such trials, as generally reported, is very 
small. But I cannot accept your opinion that the insertion of a 
multitude of figures in a report is waste of energy, although .no 
immediate conclusion can be drawn from them; rather would I call 
it waste of energy to make the trial itself if the report is to be 
limited, as it too often is, to a mere statement of steam consumed 
per indicated horse-power per hour, wich a —— diagram by way 
of illustration. The particular reports alluded to in your article 





ten English and two Scotch companies who give the number of 
equivalent annual tickets. I have extracted the receipts of these 
companies, and find that the first-class receipts were £73,234, 
obtained from 10,198 yearly contracts ; second-class, £15,155, from 
2476 yearly contracts; third-class, £78,854, from 20,239 yearly 
contracts. If the same proportion obtained throughout the 
kingdom, we have the following results :— 





Average Fare. 

7 
Receipt Contract Journeys. Per Year. a 
First .. £914,502 127,846 .. 50,938,400 £7 3 7 4°88d. 
Second £757,562 123,884 .. 49,583,600 .. £6 2 6 8°67d. 
Third,. £519,269 133,150 53,260,000 £317 10 2°85d. 


In the above I have adopted 400 journeys per year as the basis of 
that part of the calculation ; but I consider it much too low. I 
will not, by adding the above to ordinary traffic, endeavour to alter 
the relations of first, second, and third-class passengers. When 
we consider that the ordinary average fare per journey is—first- 
class, 2s, 1d.; second-class, 10d.; and third-class, 7d., it must be 
conceded that the two classes of traffic—season and ordinary—are 
quite distinct. J.P. 

Seacombe. — 


[That portion of our article to which reference is made in the 
foregoing letter was written for the pur of showing the extent 
to which the third-class passenger traffic really predominates. A 
letter had been published in the Zimes giving statistics intended 
to prove that, by making allowance for the season tickets, the 
third-class passenger journeys only amounted to 55 per cent. of the 
total, instead of 88 per cent., as otherwise appeared. In view of 
this statement, we entered into a calculation, which showed that 
the third-class traffic was 66 per cent. of the total. Our corre- 
spondent has adopted a method differing from the one we employed, 
and having much to recommend it. Calculating on the basis 
furnished by his figures, we find that the third-class passenger 
journeys are raised above our estimate, so as to become 78 per 
cent. of the total, The rigid reckoning exercised in the fore- 

ing letter also shows that even among the season ticket 

olders, the third-class passenger journeys constitute 34 per 
cent., a very different reckoning from that of the writer in 
the Times, who considered that only 5 per cent. of the season 
ticket holders appertained to the third class. By a different pro- 
cess we estimated the proportion at33per cent. The subject is neces- 
sarily a complicated one, but it is evident that any reasonable cor- 
rection due to the distribution of the season tickets, still leaves the 
third-class traffic oy in the ye over the first and second, 
ie the excess is not so great as when the season tickets are 
not allowed for in the reckoning. We do not see the force of the 
objection made by our correspondent, as againgt the addition of 


much more than this. e indicator diagrams are not 
sample diagrams, but true mean diagrams which can be used as a 
basis for any calculations. The tables show the distribution of the 
heat between the steam, the water, and the metal, at each one- 
twentieth of the stroke during the expansion in both cylinders; and 
had it been possible in the time available to have calculated similar 
tables not for each twentieth of the stroke, but for each thirty-sixth 
part of the revolution, and to have calculated the heat absorbed by 
the metal per unit of time, I would have added to the multitude of 
figures given another multitude of like proportions, and thereby 
made my report more nearly what it should have been—a complete 
exposition, as far as I could give one, of the action of the cylinders 
upon the steam. Would this have led to any practical result? No, 
not immediately. The number of elements affecting cylinder con- 
densation are so many that it would be as wise to expect to perceive 
any general law from isolated experiments, such as these, as to 
attempt to determine x unknown quantities from one equation. 
But, had all the experiments which have been made upon 
steam engines been worked out as I should like to have 
worked out these, and had the results, the multitudes of figures, 
been plotted out on large scale curves—not the mere graphit 
sketches I have given in this report and in that on the trial of 
Messrs. Mayall’s engines in 1884—then I think the vast amounts of 
time and money which have been spent on engine trials would not 
have been so unproductive. My firm conviction is that engine 
trials have failed to repay the labour spent upon them because the 
fruits have not been gathered in, because the multitude of figures 
harves' has been too small and not too great; and I fear it 
will always be in the case of trials of engines in daily work 
pee by engineers who have to earn their living by their 
business, for the ap sve of placing one point upon a great 
curve of results to be traced by some compiler in the future is not 
sufficiently attractive to produce the necessary energy or waste of 
energy, as you call it. Nor is the time at the disposal of such 
men sufficient for the work. So far as I know the only man who 
has yet looked at the — from my point of view is Professor 
Dwelshauvers Dery, of Liége, who recently published some curves of 
a similar character to those given in my reports; but as far as I 
know these curves relate to equal divisions of the piston’s stroke, 
not to the more important equal intervals of time. 

It is to men like this that we must look for the solution of the 
problem of cylinder condensation, to the professors of our engi- 
neering colleges, for they alone have the means of isolating and 
investigating separately the effects of such elements as the follow- 
ing :—Range of temperature, periodic time, ratio of ex ion, 


weight of steam admitted unit of surface ex during 


admission, temperature in jackets if there be jackets, percentage 





of moisture in steam. To estimate correctly the separate effect of 
each of these elements, a certain number of the experimental 





engines, differing as widely as possible from each other in ratios of 
cylinder diameter to stroke, should be selected, and programmes of 
experiments should be drawn up to ascertain the effect of (1) vary- 
ing the periodic time, i.e., the number of revolutions per minute, 
all other conditions constant ; (2) variation of temperature in 
jackets, all other conditions constant ; (3) variation in the point of 
cut-off, all other conditions, including back pressure, constant ; 
(4) variation of back pressure, all other conditions constant ; (5) 
variation in tity of moisture in steam, all other conditions 
constant ; and so on, 

In calculating the results of the experiments the diagrams should 
be divided not only into equal divisions of piston travel, but as I 
have above explained, into equal divisions of time. The heat 
abstracted and restored by the metal should be calculated for each 
interval of time. Now, these ascertained quantities of heat should 
be calculated, the rate of absorption or restoration per square foot 
of surface per unit of time per degree difference of temperature, 
the temperature of the metal being assumed to be constant 
and equal to the mean of the temperatures existing durin; 
each of the time divisions on the diagrams, or being assum 
to vary in such a way as the experiments themselves may 
seem to point to. The results of each series of trials plotted 
in curves, which would show clearly the effect of the gradual 
variation of each separate influence. Special diagrams should 
also be taken with a motion derived from the valve spindles, 
in order to study the compression curves, which would be elon- 
gated by this means. These curves, worked out as I should like to 
see them, would be specially valuable, because the surface ex 
to the steam during compression, consisting as it does sebitipslly 
of the piston and cylinder cover, varies but slightly in extent while 
the compression is going on. The results of such systematic series 
of experiments would probably not apply to large engines, but I 
think they would enable the experimenters to perceive the exist- 
ence of some general laws which might serve as the foundations 
for empirical formule, such as Major English attempted to esta- 
blish for estimating the amount of condensation in any given case. 
Then will be the time when isolated experiments on large engines 
may be useful if worked out as I think they ought to be; then, 
possibly, the multitude of figures in my report, imperfect and 
incomplete as they are, may have some significance. 

To carry out the series of trials I have suggested with accuracy, 
and to reduce the labour of calculation to a practicable quantity, 
two things are necessary. First, to contrive a trustworthy apparatus 
for ascertaining the quantity of moisture in the steam supplied to 
the cylinder; this is essentially a question for the professors. 
Would it be possible to detect moisture by the analysis of a beam 
of light passed through the main steam pipe? Second, to reduce 
the time required for making each experiment. The ordinary 
method of measuring the feed-water, even with boilers of smail 
water surface, must occupy some hours, because it is necessary, if 
the error is to be reduced to 2 per cent., say, to pump into the 
boiler and evaporate a quantity of water equal in volume to fifty 
times the product of the water surface multiplied by the possible 
error in reading the level of the water inthe glass. Probably the best 
means of getting round this difficulty is to conduct the experiments 
on engines with surface condensers, and to measure the discharge 
from the air-pump. In this way an experiment might be made in half 
an houror less. But in order to further simplify matters, and to get 
at the general results of progressive variation of theseveralelements, 
probably the simplest plan would be to gauge the injection and ejec- 
tion through circular orifices whose coefficients of contraction had 
been previously determined ; or it might be possible by keeping 
the head over the orifice in both tanks constant, by means of an 
overflow wier on the ejection tank, to measure the difference 
between the injection and ejection, which is the important quan- 
tity. These methods, though no doubt wanting in extreme accu- 
racy, would give fairly trustworthy results; and they possess this 
enormous advantage, that a single set of indicator diagrams and 
one observation of the rate of flow from the tanks would, in one 
minute, give all the data required for obtaining a point on the 
curve of efficiency under the given conditions. If only one series 
of curves from each of the selected engines were drawn, having the 
power and the steam consumption for ordinates, each curve of 
the series showing the effect of the progressive variation 
of one of the elements affecting cylinder condensation, and 
if the selected engines had cylinders of somewhat widely dif- 
ferent ratios of diameter to stroke, these curves alone would, I 
am certain, throw a light — the important question of cylinder 
condensation, and if, in addition, the di ms were analysed as I 
have suggested they should be analysed, I believe we should 
advance a long step towards allocating the quantities of heat 
present, not only during the expansion and compression, which we 
can do now, but during the periods of admission and exhaust, which 
is as yet impossible. 

I cannot enter into the question of pumping engines now, but 
speaking off-hand, I think the extraordinary economy obtained in 
some cases has been due to high expansion and thorough jacketting 
combined with long periodic time, 1.¢., low number of revolutions. 
Such engines are too expensive in first cost for manufacturing con- 








cerns, ially where coal is cheap. For mill engines those at 
Messrs. Coats’ new mill are, in my opinion, very ical in work- 
jo A consumption of 16°1 Ib. of feed-water with 801b. pressure 
is hard to beat. 


In conclusion, I would point out that my annual reports are not 
written for eminent engineers, but for millowners and manufac- 
turers having their — or boilers insured by the company I 
serve, and to many of them such proofs of the existence of cylinder 
condensation, and illustrations of its effects as are furnished by the 
tables and diagrams from Messrs. Coats’ engines, are novel and in- 
structive. MicH, LONGRIDGE, 

Manchester, October 7th. 

THE ATLANTIC “ DEAD HEAT.” 

S1r,— Will someone kindly explain howit is that the recent Atlantic 

e made by the White Star steamer Teutonic was a ‘‘dead 

eat” with that of the City of New York, because it is stated, not 

only in your valuable paper of this week, but it has also appeared 

in several other journals, that such is the case. According to your 

report, as well as the others, the Teutonic started twenty minutes 

after the other vessel, and yet, although she is only twenty minutes 

behind her at the end of the passage, having covered a course 

twenty miles longer, it wasa ‘‘ dead heat.” If the Teutonic’s speed 

is about eighteen miles per hour, ought she not to have arrived at 

Queenstown somewhere about one hour behind the other vessel, in 

order that the term ‘‘dead heat” might accurately represent the 
actual facts ? 

Judging by the accounts given, it seems to me that the Teutonic 
has again made a faster passage than the other vessel. 

October 4th. ANTIQUARY. 








THE VALUE OF EXPORTS AND IMPORTS. 

Sir,—Will you permit me to ask a question through your 
— _ I asked once before and failed to get answered satis- 
factori 

Any 3f your readers will find, if they look at trade statistics, that 
every country of any importance imports more commodities than 
it exports, except the United States. I shall be very much obliged 
for an explanation of this. Hew are the goods paid for? I am 
told that England carries for the world, and that freights repre- 
sent the difference to the extent of about £55,000,000 per annum 
but that explanation will not do for France and Germany. 

London, October 9th, A TRADER. 





STRESSES IN CRANE POSTS. 

Srr,—Pending the publication of the results of “Crane Post's” 
experiments, will you allow me to ask your correspondent 
« Graphic” if he has ever beard of or used the method of 
‘augmented moments” for determining the direction of stresses? 

Octeber Ist. J.P. 
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MILL PLANT.—GENERAL ARRANGEMENT. 


MESSRS. WHITMORE AND BINYON, WICKHAM MARKET, ENGINEERS. 
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EDINBURGH EXHIBITION.—QUIGGIN’S EVAPORATORS. 


THE LIVERPOOL AND LONDON CONDENSER COMPANY, ENGINEERS, 
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EDINBURGH EXHIBITION.—QUIGGIN’S 
EVAPORATOR. 


Tur evaporators illustrated by the above engraving are exhi- | 
bited by the Liverpool and London Condenser Company | 
amongst other exhibits of%a similar class. The evaporators are | 
designed to produce pure water from salt or other undrinkable 
water, the heating agency being steam taken from some boiler | 
ofany working pressure. This steam, after giving up its latent | 
heat in the evaporators, is sent back to its boilerseparately with- | 
out loss of water. The evaporators are made of single, double, | 


and triple type, the general features of the single apparatus | 
being preserved in each type. The illustration shows partly | 
in sectional elevation the compound type of evaporator. Eac | 


type has an automatic feed regulator for preserving a constant 

level of water in the evaporator, and also a feed-water heater. 

The heating surfaces are composed of coils of solid drawn 

copper tubes, tinned inside and outside, and with a sectional | 
area, which is gradually diminished from the inlet end to the | 
outlet end, while, however, the coils are of a tapering section, | 
the surface is maintained constant and uniform throughout. 

This is done by giving the tubes a section somewhat crescent- | 
shape, the crescent being decreased in thickness from the 
entrance to the outlet end, the object being to keep the sec- 
tional area proportional to the steam enclosed. Each coil is | 
interchangeable, and spare coils may thus be readily fitted. 
The method of a the coils to the inside circular trunk 
pipes is as follows:—The collars of the coils are grooved; 
these grooves fit into corresponding grooves in the metallic 
joint, which is made of soft metal, thereby producing a steam 
and water-tight joint. The evaporators have very large steam 
space, and have been designed with a view to ease and rapidity 
in cleaning and perry Bape The trouble attending 
priming—which is said to be a common thing in machines of 
— been overcome with a working pressures up 

These evaporators are in use on board ship for making up 
the loss from the main boilers, so as to an deposit therein 
of salt, and giving them a higher average steaming capacity. 
Machines of the same type have also been fitted in steamers 
for the production of drinking water for cattle. In some 
cases, it is said, these plants have a capacity of thirty tons 
per twenty-four hours. Apparatus of the same are also 
in use abroad, where fresh water is not accessible—the plant 
including evaporators, condensers, and pumps. The water 
produced has _been used for drinking purposes, and for the 
production of ice, for which latter purpose distilled water is 
found, as a rule, superior to ordinary town’s water. 

The fresh water condensers, made and exhibited by the 
firm, are adapted to any pressure of steam. It is claimed that 
they require no safety valve. The cooling surfaces are of coils 
similarly made and fitted to those used in the evaporators 
above described, but of smaller diameter. The makers state 
that the coils have a bursting pressure of over 15001b., and 
are equal to a working load of 200 1b. per square inch. 








ARTILLERY EXPERIMENTS AT 
TANGERHUETTE. 


HEREWITH are given the figures of two shielded Gruson 
structures, which took part in the Magdeburg programme, 
and which are sufficiently good and characteristic to deserve 
to be added to our report already published, from which they 
Were unavoidably omitted last week. 

* 1g. 18 is the movable shielded mounting for the 5:7 cm. 
(2:24in,) 25-calibre quick-fire gun, weighing in all 2°85 tons, 
: ich was driven about the ground with three horses and a 
be achment of eight men, and put into position in a pit dug 
n the gun detachment, as mentioned in the last report, 
; e sheet iron sides of the chamber are covered by the walls 
: the pit, and only the flat armoured dome-shaped roof 
8 exposed to attack. It was mentioned in the case of 
4 smaller mounting, that for the 3°7 cm. gun, that very little 





effect had been produced by the impact of three 8:3 cm. 
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(3°23in.) projectiles, slight indents only being made. The 
door and back of the mounting is of thicker metal than 
the sides and front, so as to resist a considerable blow from a 
piece of shell striking it at the opening left at the back of the 
pit, which, however, would not be a contingency likely to 
arise often. For firing permanently in one direction, the 
mounting is provided with a brake, and against skirmishers, a 
dispersion can be given by an arrangement limiting the rota- 
tion of the mounting to a certain angle. The ammunition 
is placed in tin boxes, which stand on the floor of the 


| chamber. 


Fig. 19 shows the disappearing shielded mounting for the 
5-7 cm. (2'24in.) gun of twenty-five calibres, being, in fact, a 
different application of the same gun. As stated in the 
report, this mounting is very easily raised into position for 
action or lowered into the position of eclipse or cover. The 
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recoil of the gun is absolutely checked when the seat on 
which the gunner sits is turned down, and the mounting 
cannot be moved to descend, until the seat is turned up and 
the gun withdrawn into the mounting. The whole con- 
struction is balanced upon the pivot column, which moves 
up and down in the cone, and rests upon a lever, such as is 
shown in Fig. 24 of the report, whose counterweight balances 
the mounting. The gun rests with its trunnions in a frame, 
sliding backward and forward in guides. Bolts, which hold 
the gun from recoil, enter grooves in these guides, and are 
connected with a lever, on which the seat of the gunner 
pointing the gun is made fast. When the bolts are drawn 
back the seat is raised, and when pushed forward it is 
lowered. The effect of firing is to press the armoured ring 
against the glacis armour, after which it recovers its position 
again immediately, owing to the situation of its centre of 
gravity. The glacis ring is of chilled iron, resting on sheet 
iron plates and girders. In the position of eclipse, the 


flatness of the dome causes the top of the mounting to be 
very difficult to see or to strike with artillery fire, and the 
roof or dome resting on the glacis ring, the impact of 


Fig. 18 


: a | pu 








projectiles can produce very little injury to mounting or 
armour. 








THE PROGRESS OF WAR MATERIAL. 


Tae” Director General of Ordnance Factories—Dr. William 
Anderson, M. Inst. C.E.—presided on Saturday night last at the 
annual dinner of the Royal Arsenal Foremen’s Association, at the 
Holborn Restaurant, and gave an interesting account of the pro- 
gress of the national war material. He stated that during the past 
year the Government manufactories at Woolwich, Enfield, Walt- 
ham, and Birmingham had employed 17,000 people, and had 
turned out work to the value of £2,500,000, the amount spent in 
wages being £1,300,000, while £1,015,000 had been employed to 

urchase materials, the latter sum largely representing wages also. 

ere might be added £17,000 expended in sick pay, and £2800 
medical charges. With the exception of very few stores, such as 
sulphur, saltpetre, and gun stocks, all materials had been purchased 
in the United Kingdom or its Dependencies. There had been 
no great increase in the capital account of the Ordnance Fac- 
tories, the Secretary at War having observed the pledge 
given by Sir John Pakington to that effect in 1868, but con- 
stant demands for new guns, rifles, torpedoes, and powder 
compelled them to re-adapt their plant to meet requirements, 
and although the value of their property remained normal, its 
efficiency had immensely extended. Their Lye was to encourage 
private enterprise, but they kept well ahead of the trade, for the 
Royal Small Arms Factory at Enfield, starting fair, had produced 
sufficient magazine rifles to arm all the home troops, while the 
trade had not issued a solitary weapon. In like manner, the 
Government Powder Factory at Waltham Abbey had completely 
beaten all competitors. Their balance-sheet showed that they had 
also done their work more cheaply than before, and though paying 
the ordinary wages, their produce cost less than the same goods pur- 
chased from the trade. This was to some extent accounted for by the 
fact of their having to pay no profits to shareholders ; but the Govern- 
ment works could easily pay a dividend of 10 per cent., and show a 
handsome reserve, all of which went intothe pocketsof the taxpayers. 
In some kinds of ammunition and projectiles they were not more than 
half the price of their rivals. This superiority he attributed to 
the vast scale of their operations, the steadiness of orders, and 
complete organisation and skilful workmanship. In the Royal 
Laboratory they had perfected the manufacture of the ‘303in. 
ammunition, and were turning out more than _half-a-million 
rounds per week, in addition to the usual supplies of other 
cartridges, and they were laying down machinery for solid-drawn 
cartridge cases for rifles and quick-firing guns. Success had also 
followed attempts to improve the smaller kinds of cast steel shells 
and shrapnel by the introduction of aluminium. The Royal Gun 
Factory had produced weapons of all calibres up to 13}in., and of 
a quality unequalled throughout the world. Not a single mishap 
had occurred either in construction or at proof, and they had 
again beaten all their rivals in cost and speed. The Royal 
Carriage Department had done good service, especially in meeting 
the sudden and violent recoil consequent on the long range and 
high-angle fire of modern guns. The Royal Small Arms 
Factories at Enfield and Birmingham were steadily at work, 
completing one magazine rifle every hundred minutes, every part 
of the complicated arm being so perfect as to be absolutely inter- 
changeable. The deplorable explosion at Waltham Abbey ha 
reminded them all of the risks attending their labour in all its 
branches, but it had also shown, in a marked manner, the courage 
and discipline of the workpeople. The manufacture of smokeless 
powder had been commenced at the Royal Arsenal, but would be 
transferred to Waltham Abbey. ber spoken of as a powder, it 
was in the shape of cord, and was called ‘‘cordite.” The charges 
for the quick-firing guns up to the 6in., and for the 12in. field guns, 
had been practically settled, but some time must elapse before the new 
explosive could be generally adopted, because they had yet to find 
how it would be affected by long and severe climatic changes. The 
cordite had stood the artificial tests well, but it had yet to undergo 
the ordeal of prolonged exposure to the sun of India and the snows 
of Montreal. The public were probably getting impatient at the 
tardiness of the process, especially as they read such wonderful 
accounts of the foreign manceuvres, in which the powders used 
were not only smokeless, but noiseless, and actually without 
recoil. They were almost led to expect that the next great battle 
would be fought between invisible armies, but the fact was that 
the flash of the smokeless powder was particularly brilliant, and 
easily seen, even in daylight, while the crack was rather louder 
than the report of the old powder. 

Colonel O’Callaghan, secretary of the Ordnance Select Com- 
mittee; Captain Younghusband, R.N., superintendent of the 
Royal Gun Factories; Mr. Rigby, superintendent of the Enfield 
Rifle Works; Mr. Engelbach, C.B., late of the War-office; and 
Colonel Hughes, M.P., were among the speakers, and nearly all 
the heads of departments and other officials were present, together 
with nearly 200 foremen. 











A ProposED GERMAN EXHIBITION.—The next of the series of 
national exhibitions, which began with the American Exhibition in 





1887, will be devoted to the arts and industries of theGerman Empire. 
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. It will doubtless be of interest to give the total figures for vessels | classify themselves as civil, mechanical, electrical i 
SOCIETY OF ENGINEERS. under construction, at the panded shipbuilding centres of the , 1 oy tical, Sanitary, and the 


SEWER VENTILATION. 


Ata meeting of the Society of Engineers, held at the Town 
Hall, Westminster, on Monday evening, the 6th October, Mr. 
Henry Adams, president, in the chair, a paper was read by Mr. 
W. Santo Crimp, M. Inst. C.E., F.G.S., on “Sewer Ventilation. 

The author first pointed out that much had been written with 
regard to sewer ventilation, but that few experiments had been 
made, and, as a result, methods had been that would 
almost certainly result in failure. It had, for instance, been con- 
stantly assumed that the movements of sewer-air were almost 
entirel due to temperature, an assumption which the author 
found did not subsist upon a satisfactory basis. He then referred 
to the experiments of Miller, Beetz, Miquel, Carnelly, and Holdane, 
which were made moreespecially with a view to ascertaining the num- 
ber of micro-organisms nt in sewer-air, relatively to those in the 
atmosphere. In the result it was found that sewer-air contained 
fewer ; but the author pointed out that their nature might probably 
differ widely. With regard to the excess of carbonic acid generally 
found in sewers, the author suggested that it was probably largely 
due to the mingling of the ground air with the sewer air, in cases 
where sewers were not air tight. Referring to other gases found 
in sewers, he pointed out that these gases were in themselves in- 
capable of producing fevers of the zymotic type, and argued that 
such fevers, when caused by sewer air, were due to the germs of 
disease present in the sewer air, and that it was unde- 
sirable to set up rapid air currents in the sewers, in the absence of 
which these germs would fall back into the sewage from which 
they arose. Dividing sewers into two classes, namely those into 
which men could not enter, and the larger ones in which they were 
frequently employed, he that the smaller ones 
should simply be provided with vents, carried high over- 
head, and sufficient in number to ery the house a“ 
being forced ; although a properly ined house should 
proof against the most severe test. The large sewers of 
course had to be very fully ventilated, at any rate while men were 
employed in them. e author then proceeded to a consideration 
of the forces causing movements of sewer air, and presented an 
epitome of the experiments made by him at Wimbledon during the 
year 1888. The experiments were carried on continuously through- 
out the year, and were made on sewers of all sizes up to 4ft. by 
2ft. Sin. One pipe sewer, constructed in a hilly road, was con- 
tinuously experimented upon, whilst tests were constantly made on 
others, including also ‘ace water sewers when these were free 
from water. In the result, the author found that the only 
currents measurable by an anemometer were those produced by 
the wind, and that the direction of the sewer-air currents varied 
with that of the wind, being sometimes — and as frequently 
downhill. Theamount of movement of the sewer-air was also in 
accordance with the velocity of wind. Havi to these 
facts, he suggested that in the ventilation of sewers the fullest 
advantage should be taken of the wind as a motive power, and 
that it should be deflected into the sewers, or made to induce out- 
currents, as may be found desirable, 








LLOYD’S REGISTER SHIPBUILDING RETURNS. 
QUARTER ENDED 30TH SEPTEMBER, 1890. 

From the returns compiled by Lloyd’s Register of Shipping, it 
appears that, excluding warships, there were 406 vessels of 652,248 
tons gross under construction in the United Kingdom at the close 
of the quarter ended 30th September, 1890. The particulars of 
the vessels in question are as follows, similar details being given 
for the corresponding period in 1889 for the purpose of comparison. 


'30th September, 1890. 30th September, 1889. 


























Description. 
No. Gross | No, Gross 
| tonnage. tonnage. 

a Sream. 
Steel oe ..| 270 555,220 380 759,582 
ee eee se 14,696 | 57 36,951 
Wood and composite .. .. . 1,061 4 200 
Total 330 570,977 441 796,683 

Salt. 
Steel ° se 38 74,825 41 78,417 
Iron ee 3 2,750 7 9,995 
Wood and composite 35 3,696 32 2,654 
SES oh 81,27 80 86,066 
Total Steam and Sail ..| 406 652,248 521 


882,749 


Comparing the present returns with those for the quarter ended 
30th June, 1890, a decrease is observed in the tonnage of vessels 
under construction of 87,666 tons; but a iderable i is 
noticeable in the vessels for the construction of which preparations 
are being made, there being now 136 vessels of 242,091 tons “‘ pre- 
paring,” against 60 vessels of 99,075 tons at the close of the pre- 
vious quarter. 

It may be added that of the tonnage under construction in the 
United Kingdom at the end of September, excluding that being 
built for foreign owners, nearly 95 per cent. was under the super- 
vision of the surveyors of Lloyd’s Register with a view to classifica- 
tion by this society. Of the tonnage being built for foreign owners 
over 75 per cent., and of the total tonnage under construction in 
the United Kingdom over 90 per cent., was under the society’s 
supervision. 

The following details concerning the vessels included in the fore- 
going statement are necessary in order to represent properly the 
shipbuilding work of the past three months :— 
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Stream. Sait. 

a 8 quarter ended - 

30th September, 1890. | No. Gross No. | , Gross 
eon: tonnage. | “ [ tonnage. 

Vessels commenced .. 123 | 173,156 22 34,710 

Vessels previously commenced | 
but not progressed with ..| 6 | 660 7 | 653 
Vessels launched 162 | 274,188 18 | 82,880 





The following table apportions the vessels now under construc- 
tion in the United Kingdom to the countries for which they are 
being built :-— 




















country, now as compared with those for the same period last 
year :— 





\soth September, 30th September, 
890. 1889, 
























































1 
District. Description, |———-—-—_-.- --—; -—-- 
} No | Gross | yo, | Gross 
a tonnage. | tonnage. 
Belfast and London-| Steam .-| 22 | 58,001 | 20 | 65,186 
Geary _.. .. aspeell ., | 2 | 8600 | 7 | 877 
Total .. | 23 | 61,601 27 | 78,858 
| Steam .-| 68 | 126,706 | 94 | 186,029 
Clyde .. .»| Sail .. ..| 20 | 88,580 21 | 48,980 
Bc 
| Total... ..) 83 | 165,286 115 | 229,959 
| Steam ..| 1 | 18,806 7 | 2,87 
Mersey... Sail . | 2 | 2,820 5 | 7,095 
| Total.. ..| 18 | 16126 | 12 | 9,465 
! Steam ..| 48 | 108,485 | 5 100,072 
Tees .-| Sail .. | —| — 2 | 47 
= iS 
{ Total... ..) 48 | 108,435 | 52 | 104,792 
! Steam | 64 | 122,158 | 69 | 140,434 
Tyne --| Sail .. | — | l= _ 
| Total... ..| 64 | 122,158 | 69 | 140,434 
| Steam | 87 85,609 60 | 184,954 
Wear | Sail .. 2 5,000 | 1 | 845 
a eee 90,609 61 | 185,799 
ForEIGN SHIPBUILDING. 
The following table shows the ber and t of vessels, 
excluding warships, under construction at various foreign ports 
according to the latest returns which have been received at this 




















office. Vessels of less than 100 tons are not included in these 
figures :— 
| Steam. | Sail. | Total. 
| i Date — a = 
Country. District. of Gross Gross | .| Gross 
| return. >| ton- 5 ton- | ton- 
} } nage. = nage. | nage. 
| 1890 | | 
Austria .. .. Trieste .. Sept. 30 5 4,600 4 950 9 5,550 
| j | 
Belgium .. .. Antwerp --| Sept 25 1.2,600 )-, — 1 2,600 
China .» Shanghai ..|May 14/1 1,388 /-| — 1 1,888 
Denmark .. Copenhagen.. .. Sept.23 8 7,920/-. — | 8 7,920 
Bordeaux ..|Sept.22)-| nil, |- nil j- nib 
F J ‘Dunkirk .. Sept. 30- nil j}-, nil |-| nil. 
——— Havre ..|Sept.19) 1) g00/-' — /|1 
St Malo.. -.; June 80/-| — | 9 1,056! 9 1,056 
' ' } 
renee, Ve-| | } 
gesack, Geeste-| | | 
( munde ..| Sept. 23, 8, 3,920 | 4 4,452 | 7 8,372 
Germany.. - Hamburg, Fiene-| | | 
burg, and Kiel. -| Sept. 30) 817,592 |-| — 8 17,592 
Rostock & Lubeck! Sept. 30} 1) 163 | 3 4,030 | 4 4,19: 
Danzig .. . --| Sune 28) —| nil. |-| nil |-) nil, 
1 j i 
[fy =~ -.| Sept. 26 2} 2,400 | 3) 4,100 | 5 6,500 
tterdam .. ..| Sept. 26) 5, 4,510 | 2! 2,550 | 7 7,060 
Holland Various other | ie | 
ports .. .. ..| Sept. 26 4) 7,410 | 3) 4,710 | 712,120 
i | | | 
Italy .. Genoa -./ June 30! 4) 5,740 (32'25,727 |36'31,467 
Japan .. Osaka --| Dee. 81 5} 1,880 /-| — | 5 1,180 
{ isso | 1 | | 
NewBrunsw’ck ‘St. John -.|May15;-; — | 3) 2,800 13 2,300 
New Zealand.. Auckland --}Junme 30}- — | 2 430 2. 430 
Bergen, Christi. 
: snia, j 
Norway .. +" Drontheim, and! | | 
| Stavanger.. .. Sept. 19, 8, 5,450 | 2 2,600 10 8,050 
Philippine | | | 
slands.. Manila .. -.. June 30/1; 200'- — 1 200 
Portugal .. .. Oporto .. .-|June 30)- — 1 200/1 200 
Prince Edward | H } | 
Island .. .. eee Sept.12-| — | 4 1,300} 4 1,300 
Russia .. Riga, Gulf of ..{June 80/-| — 13 4,280 |13 4,280 
| ! | 
‘Gothenburg, Os-| | | } 1 | 
|, carshamn, and) | | i 
Sweden .. - Thorskog .._ ..| Sept. 30:10: 4,500 - — /|10 4,500 
Stockholm and | eB | | 
| Gefle .. ../ Sept. 23! 3} 1,970 whe 3, 1,970 
Turkey .. (Constantinople ..! Sept. a 2} 416 i-| — |2! 416 
| ny 
‘Baltimore .. ../June 13)— 1 3+ 1,797 | 3, 1,797 
United Philadel; ,Cam-| H ' i 
States of den, r, \ | | 
America Wi ..| Sept. 10:24 22,075 | 6 6,500 '30 28,575 
San Francisco ..| June 30) 5, 1,150 |*4) 2,643 |*9 3,793 





* Also three other sailing vessels of which the tonnage is not stated. 
Luoyp’s REGISTER OF SHIPPING, 
2, White Lion-court, Cornhill, E.C. 
October, 1890. 








ENGINEERING IGNORANCE.? 


AT no previous time in the world’s history has the advance in 
engineering knowledge and achievement been so rapid as during the 
last twenty years. During this time we have seen the development 
of the compound engine, of electric lighting and locomotion, of 
tunnelling by compressed air, of modern ips of war, armament and 
guns, the completion of the Brooklyn and Forth Bridges, the per- 
fection of railway travel, the substitution of steel for iron in con- 
struction, the erection of fourteen-storey office-buildings, and 
many other triumphs of the powers of man over the resistance of 
nature, which will suggest themselves to every reader. On the 
theoretical side also there have been great advances, Numerous 
technical schools are yearly turning out graduates well instructed 
in the fund tal principles of mechanics and engineering, and 
of engineering books and periodical literature there is an over- 
whelming supply. 

It has been said that Lord Bacon was versed in all the existing 
knowledge of his time, not so much on account of his vast brain 

wer as on account of the fact that so little was then known which 

the right to be called knowledge; butsince his time knowledge 
a so fast that no one man has ever been able to compre- 
h more than a small fraction of it. So in that comparatively 
limited branch of knowledge known as engineering science, while 
Smeaton, Watt, Fairbairn, and others of the earlier engineers 
might have been expert in all existing engineering sciences of 
their time, it has recently grown so vast that engineers have to 











| Sream. Sal. Tora. 

Country - which - - , 
intended. lw Gross <, | Gross z Gross 

| No. tonnage. No. | tonnage. No. xs 
United Kingdom ..| 225 | 386,278 | 36 40,808 | 261 | 427,086 
British Colonies 9 25,450 1 1,700 10 | 27,150 
Egypt 1 Gh ee eae 1| — ‘150 
France 5 10,695 1 | 8,800 6 | 14,495 
Germany .. 12 39,820 8 | 5,290 15 45,110 
Greece 3 4,636 - — 3, 4,636 
Holland 2 5,200 — |} os 2 5,200 
Italy .. 1 3,580 | — — 1| 3,580 
Norway 14 18,090 5 8,350 19 26,440 
Roumania.. 1 100 — -— 1] 100 
Russia — 2 2,900 | — | — 2 2,900 
South America ..j{ 5 1,480 | — | — 5; 1,480 
7 eget Ss] Tap i~ i — 6} 7,420 
re 1 850 jez _— 1 850 
For sale, and nation- | 

ality of owners not | | | 
stated .. .. ..| 48 64,928 | 30 | 21,8298 | 73 85,651 
Total .. 330 + 570,977 76 81,271 46 - 652,248 





1 W. K. Stevens in the American Machinist. 





like, and these branches are now so divided and diff 
each engineer in practice must devote himself toa limited engine 
if - = to achieve — in his profession, pany 
n the acquirement of learning, one of the first a: i 
tant steps is to discover how venly ignorant we og _ ml 
ing the world is now taking that step. In the evolution Pe gre 
neering practice from the “rule of thumb” and empirical methods 
of former years, into the more scientific and exact. methods of the 
resent, we are gradually finding out how lamentable is oan 
eficiency in really exact and scientific knowledge, and how great is 
our ignorance not only of theoretical refinements, but of actual fact 
and data connected with our every-day experience. In quite 
recent years we were contented with certain engineering rules and 
formule, if a were laid down by high authority, pi as Weis. 
bach, Rankine, Fairbairn, Hodgkinson, or Bourne, and if astatement 
were found in the engineering pocket-books like Haswell’s or Moles- 
worth’s, it was accepted without question. Now, however, we arg 
beginning to doubt the accuracy of all the old authorities, and our 
contidence is extremely limited in the newer ones. Theso ideas 
were forcibly brought to our attention in hearing the recent dis. 
cussions in the meeting of the American Boiler Manufacturers’ 
Association. Simple questions, such as ‘‘ What ratio of heating to 
grate surface should be adopted for different fuels?” ‘Is an iron 
chimney or a brick one the better?” “How high should a chimne 
be for different fuels?” and the like, were answered merely red 
opinions, which differed most remarkably, and not one of ed 
opinions was based on any exact data or experiment. This is no 
reflection on the intelligence of the boilermakers present, but jg 
simply an example of ex ignorance, which is not that of a 
few individuals, but of the whole world, and it is due to a lack of 
facts of records from which any opinion could be formed. 

Concerning iron and steel, the metals most used by engineers 
how little is really known. Why should cast iron vary all the way 
from 12,000 Ib. to 45,000 Ib. tensile strength per square inch, and 
what tensile strength can be predicted of any given mixture of iron 
in castings of different shapes? In —— iron and steel con- 
structions, how shall we determine the t factor of safety— 
which Holley truthfully called the ‘factor of ignorance?” Who 
knows whether high carbon or low carbon steel is best adapted to 
resist repeated strains without crystallisation! Is there really an 
such thing as crystallisation of iron or steel! If so, what proof is 
there of it? If not, why are such factors of safety necessary ? 
In the steam engine, is a steam jacket of any value, causing an 
economy of 20 per cent. of fuel, as has been claimed for many 
years, or of no value, as appeared to be the case in recent tests of 
the Pawtucket engine ? at is the amount of cylinder condensa- 
tion with different b aed of engine, and with different points of 
cut-off? What is the most economical ratio of expansion for 
different classes of engines? If large engines have developed a 
horse-power with 131b. of steam per hour, why is it necessary to 
use from two to four times that amount in small engines! In 
recent tests in England on the engines of four steam vessels, 
according to THE ENGINEER, utterly contradictory and confusing 
results were obtained, so that we are yet in ignorance as to the con- 
ditions on which depend maximum economy of the marine engine, 
The Board of Trade in England has found the cause of breakage of 
the starboard engine of the City of Paris, locating it in the wearing 
down of outside shaft bearing, near the screw. hy did not the 
similar bearing on the port side also wear down, or the two exactly 
similar bearings in the sister ship, the City of New York! 

In the use of bituminous coal, who knows how to obtain the 
maximum economy from different qualities? Why should the 
Western coals, such as those of Ohio and Illinois, invariably give 
so much rer results than Cumberland and Pittsburgh coal— 
results which are not ted for by ch 1 analysis! Why, 
with all the march of invention, do the Western cities still suffer a 
cloud of smoke to rest over them as a pall ? 

We have stated that the engineering world is now waking up to 
discover the extent of its own ignorance. It is well, for the dis- 
covery of ignorance is the end of conceit, and conceit of knowled 
is the great barrier to acquiring further knowledge. It ie ra idly 








ing no to an eng to say, ‘‘I don’t know,” and 
to the engineering profession at large to say, ‘‘ We don’t know, but 
we are going to try to learn.” 

The next step is to take ways and means of removing our own 
ignorance, and of contributing to the advancement of the world’s 
real knowledge. To do the first, careful observation and experi- 
ment, with the scientific method of thought, is essential. To do 
the second, prompt publication of carefully observed data is 
advisable; but there is already too much publication of crude 
observations and hastily formed opinions on incomplete data. 
It were better if the publication of opinions and generalisations 
could be deferred until at least a year after making the observa- 
tions. This would greatly curtail the mass of badly digested 
engineering literature with which we are now inflicted. 

n fact, the increasing bulk of engineering publications is 
becoming a burden rather than a benefit. Each of the technical 
societies publishes a yearly volume, which tends to grow larger 
every year, and the number of such societies is steadily increasing. 
The scientific colleges publish monthly or quarterly magazines, 
and the technical and trade journals and the book-makers are 
doing their share to swell the bulk of matter which engineers are 
expected to read. The quantity of such a matter now being 
issued is so vast that no engineer can find time to read more than 
a small fraction of it. But out of all this vast mass, how little is 
there which really is a contribution to knowledge. Even in the 
“Transactions” of our technical societies, which are supposed to 
be under the censorship of a publication committee, and edited bya 
secretary, how few papers appear which have any permanent value. 

The great reason why the engineering profession is still so 
ignorant of facts and data in its own science is, that these facts 
and data are not easily obtainable in any shape which renders 
them valuable for comparison and permanent record. An isolated 
fact, such as that a certain steam engine requires 201b. of steam 
per hour to develope 1-horse power, is of no value for scientific 
purposes, unless it is known precisely under what conditions that 
result was obtained, including type, dimensions, speed, cut-off, 
clearance, back pressure, jacketting, quality of steam, Xc., and 
even if these are all known, the result contributes but little to our 
knowledge, unless it can be determined how the result of 201b. 
will be varied by a change in each one of the numerous conditions. 
To obtain such a record, and to make any generalisation from 
it, requires an exceedingly tedious and expensive investigation 
by a trained expert. A few years ago an experimental compound 
engine, costing some thousands of pounds sterling, was presented 
to Owens College, in Manchester, and experiments for nearly a 
year, undertaken by Professor Osborne Reynolds with an ample 
corps of assistants, have given thus far very few figures of per- 
manent value in increasing our knowledge of compound engines 
and the laws of their action. They, in fact, have thus far only 
served to reveal the fact how dense is our ignorance yet concerning 
these laws, The immediate need of the profession in this matter 
is not more schools, more books, more society papers, but more 
experiment, 








Naval ENGINEER APPOINTMENTS.—The following ap) intments 
have been made at the Admiralty:—Fleet engineers, Stephen B. 
Williams to the Comus, and Edwin J. Comley to the Assistance, to 
date September 27th. Chief engineers, William H. Gay to a 
Terpsichore, to date September 27th ; James E. D. Graham to the 
Pylades, to date September 29th. Engineers, John A. Cawle to 
the Pembroke, additional ; Samuel A. h to the Alexan raj 
Harry H. Meadus to the gee to date September 27th Bag 
Henry P. Vining to the Asia, additional, to date September 2 t 
Philip Marrack to the Indus, additional, George G, Goodwin 
the Pembroke, and Frederick D. Hobbs to the Asia, all to date 
October Ist. Assistant engineer—probationary— William H. Glass- 
pole to the Euphrates, to date September 27th. 
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RAILWAY MATTERS. 


‘ork has been commenced on the light railway which 
is 7 comand between Downpatrick and Ardglass, 


ig rumoured that the traffic on the New York, 
I 6 Erie, and Western Railway over the Kinzua Viaduct will 
make it necessary to build a second line to cross the valley by 
another viaduct. aes 

snort railway is proposed as a connection for 
2 Ling up the el ruund Liverpool and Birkenhead through 
the: Mersey Tunnel, the Great Western, the London and North- 
Western, and the Manchester, Sheffield, and Lincoln, being all 
interested in it by connection with the Wirral, Dee Bridge, and 


other lines. e _ 
Tne last spike of the Galt extension railway, 240 miles 
long, connecting Dunmore, on the Canadian Pacific, with Great 
Falls, Montana, was driven on the Ist inst. The formal opening 
will be on the 15th. The railway will give an outlet into the 
Western States for the coal products of the Canadian territories. 
It is the first line in the territories tapping the international 


boundary. : : 

IvcrEAsE in parliamentary expenses and increase in 

compensations deprived the shareholders in the North British 
Railway of a-half per cent. dividend during the past half year. 
Although the company had carried 23,000 additional first-class 
nassengers as compared with the corresponding period of last year, 
00 less second-class, and 2,000,000 more third-class, the goods 
traffic increased £330, Expenditure in nearly every item 
showed an increase. Locomotive power showed an increase of 
£30,000; repair of rolling stock, £ ; traffic charges, £16,000; 
compensation, £4000; and the other items, including extra re- 
muneration for working other lines, added £10,000 more; increased 
parliamentary expenses reached £14,000. 

Tue Algeciras and Jimena section of the Bobadilla to 
Algeciras Railway, twenty-six miles long, was opened on Monday, 
in the presence of the local and provincial authorities. This line, 
which will have a total length of 112 miles, is being constructed by 
an English company—the Algeciras-Gibraltar Railway Company. 
It will, when completed, form a very important addition to the 
now rapidly increasing service to Gibraltar, as it will not only 
relieve passengers from the present choice of evils—an uncomfort- 
able sea passage from Malaga or Cadiz, or that terrible diligence 
journey of fifteen hours from San Fernando—but will shorten the 
actual journey vy some twenty-four hours. The remainder of the 
line is in an advanced state, and will, it is expected, be completed 
early in 1892. 

On Monday, at a special meeting of the Town Council 
of Edinburgh, held to consider the proposals made by the 
directors of the North British and Caledonian Railway companies 
for providing better station accommodation, the following 
resolution, proposed by the Lord Provost, was carried 
twenty-three votes to twelve:—‘‘The magistrates and Council 
recognise the necessity for increased facilities in connection with 
the working of both the North British and the Caledonian Rail- 
ways, and that such facilities should be afforded so far as they can 
consistently with the other interests of the city; but they cannot 
approve of the schemes of the companies as submitted to them, 
and accordingly remit the subject to the Lord Provost's committee, 
with authority to confer further with the directors of the two 
companies, and instruct them to report to the Town Council the 
result of any such conference.” 


Tue questions relating to the development of the 
valuable deposits of coal resting upon the magnesian limestone 
on the course of the Hull and Barnsley Railway has been discussed 
for a long time past by landowners and mining engineers, but has 
now, the Railway News says, assumed a practical form that is 
likely to shortly lead to the best seams being sunk to. The limit 
of what is termed the concealed coalfield of Yorkshire is considered 
to be at Drax, near Snaith, where the Hull and Barnsley Railway 
Company have a station, but as yet it has not been broken into. 
Some time since Lord Beaumont had a borehole made on his 
estate near Carlton Towers, at no great distance from Drax. The 
boring, as far as it went, was satisfactory, and gave strong evi- 
dence with respect to the coal measures being in the district, and 
similar to those worked in South Yorkshire, but at a much greater 
depth. It has been estimated that at Drax, and the district, the 
thick or Barnsley seam of coal would be found at a depth of from 
600 to 700 yards, 


Te Baldwin Locomotive Works, Philadelphia, have 
the contract for building four decapod tank locomotives for service 
in the new railway tunnel under the St. Clair River between Port 
Huron, Mich., and Sarnia, Canada, The Rarlroad Gazette says 
these engines are to have cylinders 22in, by 28in., five pairs of 
driving wheels 49in. in diameter outside of tires, and will weigh in 
working order, including 1800 gallons of water in the tank, shoal 
180,000 lb, They will have boilers 74in. in diameter, carrying 
160 lb, steam pressure. The fire-box is 11ft. long by 34ft. wide. 
There will be about 280 tubes, 2}in. in diameter, and 13ft. 6in. 
long. The cab is placed centrally over the boiler, with foot-plate 
and coal-box at the rear of the boiler. The wheel base is 18ft. 3in. 
As the track through the tunnel is straight, the engines are not 
required to pass curves on the main line, and are only required to 
enter 2 sidings. Additional play will be given the tires of 
the extreme driving wheels, The second and fourth pairs of driv- 
ing wheels will be flanged with the usual play, and the distance 
between their centres is 8ft. 9in. The tires are to be secured by 
Mansell retaining rings, and each engine will be fitted with two 
sand-boxes and two headlights, a Cooke steam bell ringer, and the 
Westinghouse automatic brake, with equalised driver brake fixtures 
acting on all the wheels, The fuel will be anthracite coal or coke. 
The load which these engines are intended to haul is about 760 
ag and the grades are 105°6 per mile. They are to be delivered 
in January, 


THE comments of the Melbourne newspapers on the 
management of the Victorian railways are, says the Sydney Star, 
“in striking contrast to the actions and utterances of a certain 
section in this community in reference to Mr. Eddy and his fellow 
commissioners. The primary purposes of bringing the Railway 
Commissioners into existence in all these colonies was to secure in- 
dependent control of the railways, to protect the management 
against political influence, and to safeguard it against any control 


that did not come through the usual parliamentary channel. The 
second purpose, following as a consequence upon the first, was the 
management of the railways upon sound cial principl 





Upon this latter point there is no difference of opinion in ‘this 
colony as to the success of the experiment, but in giving effect to 
the first-named purpose the Railway Commissioners have incurred 
some degree of odium in certain quarters. In this connection it is 
interesting to note that the Melbourne Argus, in commenting upon 
the recent attacks upon Mr. orn ( says:—‘‘ It is plain that in New 
South Wales they have succeeded better than we have in Victoria 
in administering the railways under commissioners. In Victoria 
we seem to have almost surrendered to the demand that the rail- 
ways should be managed for the employés, and instead of politi- 
cal influence _ having been absolutely removed it has been 
strengthened in a very undesirable manner. In the sister colon 

Mr. Eddy is still fighting for the independence of the system, with 
every prospect of success. He m ex to malicious 
attacks, But he holds to the resolution that he will administer his 
department in the interests of the whole colony, relying upon the 
whole colony for ee Nor is the journal just quoted from 
the only authority for arriving at the opinion that the Victorian 
Commissioners have failed just where those in this colony have suc- 


— ‘The Melbourne Age is even more pronounced in its adverse 
ticism,” 





NOTES AND MEMORANDA. 


THE annual death-rate in London last week per 1000 
from all causes, which had been 16-2 and 17:2 in the preceding two 
weeks, declined again last week to 16°7. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
19°3 per 1000 of their aggregate population, which is estimated at 
9,715,559 persons, 


In London last week 2488 births and 1413 deaths were 
A gee ye Allowing for increase of population, the births were 
255, and the deaths 52, below the average numbers in the corre- 
sponding weeks of the last ten years, 


Bricks boiled in coal tar are rendered hard and durable, 
and the Scientific American says, machine-made bricks,tif boiled for 
a long period, say twenty-four hours, become waterproof. Bricks 
thus treated are well adapted for sewers, cesspools, and the 
a of buildings. It would appear cheaper to buy blue 

ricks, 


In a paper read at the recent meeting of the British 
Association, Major-General Webber referred to the large use of 
secondary batteries in the Chelsea District Supply Works, and said, 
“‘ Although the successful use of storage batteries was no new thing, 
this is the first example of 1800 of them being continuously at work 
in one system of supply. The year’s results were highly satisfac- 
tory, the wear and tear normal, and the leakage to earth insig- 
nificant.” 

A suGGEsTIoNn relating to the preservation of ropes 
made in these pages a long time ago has in been brought for- 
ward in a French paper, namely, that inorder to insure more safety 
inropes used for scaffolding purposes, particularly in localities where 
the oy sg is destructive of hemp fibre, such ropes should be 
dipped when dry into a bath containing twenty grains of sul- 
phate of copper per litre of water, and kept in soak in this solution 
some four days, afterward being dried ; the ropes will thus have 
absorbed acertain quantity of sulphate of copper, which will preserve 
them for some time both from the attacks of animal parasites and 
from rot. The copper salt may be fixed in the fibres by a coati 
of tar or my be water, and in order to do this it may be passed 
through a bath of boiled tar, hot, drawing it through a thimble 
press back the excess of tar, and s nding it afterward on a 
staging to dry and harden. In a second method the rope is soaked 
in a solution of 100 grammes of soap per litre of water. 


THE cause of the appearance of annealing colours has 
generally, although without any proof, been ascribed to the oxida- 
tion of the iron. Mr. 8. Stein, well known from his experimental 
investigations of iron and steel at high temperatures, in the 
Zeitsch. d. Ver. D. Ing., has now conclusively shown that belief to 
be well founded. Pieces of iron and steel were carefully cleaned 
with alcohol and ether, and put into a glass tube; the air was 
exhausted and replaced with pure nitrogen, which also was pumped 
out in order to secure a thorough removal of the oxygen. The 
tube was then gradually heated, and as hydrogen and nitrogen 
generated from the metals they were pumped out. The inner 
surface of the tube, on its cooler parts, became covered with a 
white precipitate of a still unknown nature. The whole scale of 
the temperatures appropriate for the appearance of the annealing 
colours was tried, but these failed to appear, whereas they were 
called forth immediately on the admission into the tube of air with 
oxygen, 


A NEW method of preparing wood pulp composition for 
mouldings is described, in which the wood pulp is mixed with 
bronze powders, aniline or metallic colours, so as to give a uniform 
colour of any desired shade to the pulp. Wood pulp is now being 
used—says the Builder and Wood Worker—as the basis of a plastic 
compound to serve as a substitute for lime mortar in covering and 
finishing walls. It is designed to possess, in addition to all the 
desirable qualities of ordinary mortar, the characteristics of being 
harder and, when applied to wood-work in a thin coat, rendering it 
both fire and waterproof. It is claimed on behalf of paper as a 
building material that it is absolutely fireproof, and that it is also 
impervious to the action of the elements, defects which mar the 
beauty of wood, stone, or brick, and in time impair their strength. 
A hotel has been erected in Hamburg with a paper fagade. Doors 
made of paper are said to be an improvement over those made of 
wood, They are formed of two thick paper boards, stamped and 
moulded into panels, and glazed together with glue and potash, 
and then rolled t through heavy rollers, After being covered with a 
waterproof coating, and one that is fireproof, they are painted, 
varnished, and hung up in the usual way. 


AccorDING to a paper on the “ Polarisation of 
Electrodes,” by L. Poincaré—Journal of the Chemical Society— 
the maximum polarisation which metallic plates can acquire when 
plunged into an electrolyte varies with the temperature, and, if the 
electrolyte is a fused salt, can be followed through a somewhat 
wide interval. Maximum polarisation is attained most quickly 
when the electrodes are short, slender wires. With silver electrodes 
in fused sodium nitrate, the electro-motive force of polarisation is 
0°33 volt at 330deg., but it falls to 0°l volt at 440deg., and tends 
towards zero as ‘the temperature rises to 470 deg., the point at 
which the salt begins to decompose, Similar experiments with 
potassium and ammonium nitrates, potassium and sodium chlorates, 
and mixtures of nitrates which decompose at different temperatures 
prove that the polarisation of silver electrodes is nil at the tem- 
perature at which the electrolyte decomposes, The same result is 
obtained with electrodes of iron or of gold. These results are 
analogous to Bouty’s observation that in concentrated nitric acid, 
which is easily decomposed, the polarisation of platinum electrodes 
is very slight. If it is assumed that the maximum polarisation is 
equivalent to or higher than the energy used up in the electrolytic 
decomposition, it follows that a rise of temperature tends to dis- 
sociate the electrolyte into its ions, and if the actual products of 
decomposition are not the ions, they are produced from the latter 





by secondary changes. Heat in fact gives rise to a iation 
— to that which Arrhenius supposes to take place in dilute 
solutions, 


In speaking of ancient American tools, Mr. H. F. 
McLeod, of the Smithsonian Institute at Washington, recently 
said :—‘“‘ Aboriginal mos gee 4 was the chief trade of our prede- 
cessors on this continent. e Indians and the mound builders 
had a very good idea of wood-working. You will see even now 
some very pretty joining done by Sioux Indians, Their tent poles 
make a fit which many a white carpenter would not like to try to 
better. The best carpenters, of course, were the Aztecs, who had 
arrived at quite a high stage of art, and whose tools, although 
they knew nothing of steel, are really excellent. We have a few 
of their tools at the Smithsonian, but the best collection is, of 
course, in the City of Mexico. The material used was almost 
wholly glass, especially for the finer parts of their wood-cutting. 
To chop trees they used flint axes, and for the rough hewing out 
of logs the same; but when it came to the accurate fitting in of 
the hewn timber, they handled glass knives, chisels, and saws very 
deftly, and with beautiful results. There is a ceaba-wood post in 
hg ey with hieroglyphics and faces cut upon it, all with 
glass. You can see bits of the original chisel still sticking in a 
corner of the wood, where it broke off three centuries ago under 
the hand of the workman, The Aztecs knew how to make a very 

and manageable glass, and their best cutting blades, swords, 
aggers and spears, saws, chisels, and axes were made of it. 
When the edge dulled they broke it from the end instead of 
sharpening it, and got a new cutting line. You can see a —_ 
deal of aboriginal carpentry still in use among the Moqui Indians 
of the United States. Of course they use our tools now, but they 
follow their old patterns,” 
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MISCELLANEA, 


Mr. Joun Drxon announces the change of his address 
from Laurence Pountney-hill to 11, Victoria-street, Westminster. 


Mr. J. H. Fraser announces that the partnership - 
hitherto existing between Mr. G. C, Fraser and himself is dis- 
solved, and that he is now erecting complete new works at North 
Greenwich. 


A LITTLE pamphlet, entitled “Water Purification for 
Manufacturers and Steam Users,” Sawrey and Collett, 1890, has 
been published, apparently in the interests of the Stanhope Water 
Softening Company, London. It is chiefly on the advantages of 
softening, and gives the usual evidence and figures; but it is a 
useful pamphlet, 


Durine last month seven vessels were launched from 
the Wear shipyards of an aggregate tonnage of nearly 16,000 tons, 
as against five vessels launched of about 10,400 tons in the same 
month last year. For the nine months just ended sixty-eight 
vessels have been put into the water, these being equivalent to a 
tonnage of nearly 149,500 tons, as compared with seventy-six 
vessels of a tonnage of upwards of 155,000 tons launched during the 
first nine months of last year. 


As the result of the examinations recently held at the 
School of Electrical Engineering, we are informed that the follow- 
ing gentlemen have now obtained the vellum certificate of the 
school :—(a) In electric lighting and power transmission, Messrs. 
Claypoole, Garré, Gillies, Lawrence, Phillips, and Waring. The 
examinations in these subjects were conducted by Mr. Gisbert 
Kapp, and included a viva voce and practical examination. (6) In 
telegraphy and telephony, Messrs. Lawrence—above named—and 
Salmony. This examination was conducted by Mr. H. R. Kempe. 


THe Mersey Dock Board have, in response to the 
representations of various Transatlantic steamship companies at 
Liverpool, resolved to spend £10,800 in providing further landing 
accommodation for first-class passengers and Customs examination 
of their luggage. Additional covered gangways at the landing 
stage will be provided, with another baggage conveyor, so that 
double the present accommodation will be given. The opinion is 
that if Liverpool is to compete with other ports, provision will have 
to be made ultimately for passengers landing direct from the steam- 
ships, without the employment of a tender. 


NoTwiITHSTANDING that the present works of the 
Chelsea Electric Lighting Company are capable of meeting the 
demand for 30,000 8-candle power lamps installed, or of 12,000 
actually in use at one time, and that the number ee is 16,700 
at present, it is e: ted that before the middle of 1891 420 houses 
will be on the books of the company, being about one-third of the 
total number of 1258 in the areas of supply. The mains of the com- 
pany on the Callender-Webber system are already laid in forty-one 
streets, &c., of Chelsea and Kensington, along a distance of nearly 
54 miles, and include 39 miles of conductors with 51} tons of copper 


in them, 


AFTER having all defects made good at Portsmouth, the 
double turret battleship Inflexible went out of harbour on Monda 
to ship her shell and ammunition. Captain Kane expects to sail 
for the Mediterranean station on Wednesday. The Times corre- 
spondent says, ‘‘As an example of the skill and economy with 
which important operations can be performed at Portsmouth, it 
may be mentioned that while the Admiralty granted £3000 for the 
lifting of the turrets—each weighing about 700 tons—and fitting 
them with new roller paths, the work wasaccomplished for half the 
cost.” Of course, it is not necessarily an example of anything of 
the kind. It may only show what very incompetent judges of the 
cost of work there are in the Admiralty. 


In an article concerning some of the trade union 
operations which are driving trade away from London, Fair Play 
remarks:—‘‘The seaman may sit on a stage all day long in the 
broiling sun of Calcutta beating dust off the ship’s side, but when 
he comes into the cooler latitude of the London docks this privilege 
is obligingly taken from him by the Scrapers’ and Scurfers’ Union. 
He may bring his ship home radiant with paint and varnish below 
and aloft, but he must not lift a paint brush within the port of 
London, be it even to touch up the rusty patches on the ship’s side. 
The Painters’ Union claim all that; yet with the benevolence 
which characterises the shore-going craftsmen, where the seamen 
is concerned, they still permit him to paint the masts and yards,” 


SpEakineG of the Chemical Union, the Chemical Trades 
Journal says:—‘‘ Of course, paper-makers will, during the continu- 
ance of the Union, have to pay more for their chemicals than they 
have been in the habit of doing. When bleach was selling at four 
guineas per ton, the alkali-maker was bearing the loss, while the 

per-maker reaped the profit; the alkali-maker now thinks it is 

igh time to stop selling his goods below cost price, and we agree 
with him entirely. It would be much more to the credit of the 
paper trade if greater efforts were made towards economy, by 
using their utmost endeavours to keep their soda liquors out of 
our rivers and streams, and we venture to assert that the proprie- 
tors of paper-mills would get a much better return for their money 
by recovering the soda from their waste lyes than by spending it 
in a co-operative chemical works.” 


A coop deal of attention has been drawn in the Middles- 
brough district to a proposal to construct a line of railway from 
the Midland near to Skipton to Darlington, and ultimately to 
the Middlesbrough and Stockton districts. Such a line would 
be found very useful, and would be welcomed by the traders of 
the district, as they would like to see some competition. At 
present the North-Eastern Railway Company has the monopoly 
of the traffic of the districts, and traders are practically at its 
mercy. Such a railway as is now proposed was mooted in 1882, 
when there were also schemes for a line from the Leeds district 
via Wetherby, Easingwold, and Stokesley to Middlesbrough, and 
from Hellifield to Middlesbrough v4 Leyburn and Darlington, with 
docks just below Eston, but none of these schemes ever got 
further than the preliminary stages. The present scheme is a 
revival of the Skipton, Kettlewell, and Darlington line, which, 
besides bringing the Midland into the iron manufacturing district 
of South Durham and North Yorkshire, would serve a district at 
present quite lacking railway communication. 


Tue Dover Harbour Board have, the Times remarks, 
not the reputation of being an enterprising body. But, perhaps 
stimulated. by the recent attempt of the Mayor and Corporation to 
annex their powers, they have at last resolved to do something to 
make Dover worthy of its aperition as the principal port of departure 
for the Continent. The Harbour Board has determined to spend 
£300,000 in constructing a new harbour. This is no very great 
sum when compared with the amount, nearly £3,000,000, which 
has been spent at Calais. Still, it appears that the outlay 
will suffice to provide for the inclosure of 50 or 60 acres of sea 
space between the two piers, of which the Admiralty Pier is to be 
one. The second pier, yet to be constructed, will run out to the 
eastward of the ‘Adesiie! ity Pier from a point close by the Esplanade. 
Within the harbour so formed a covered water-station is to be 
built, which, it is calculated, will accommodate four or five pas- 
senger boats at a time, and into which the trains of the South- 
Eastern and Chatham and Dover Companies will run direct, as 
they now run on to the Admiralty Pier. The Harbour Board 
have visions of a time when the ample dock accommodation which 
they promise will attract ocean-going steamers to look in on their 
voyage up or down Channel for the ayn aay landing or embark- 
ing London passengers. The Harbour » following the French 
precedent at Calais, propose to defray the cost of the works by 
means of a poll-tax of 1s. upon each passenger, 
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THE M’KINLEY TARIFF. 


Tue people of the United States have determined to 
try a national experiment. They have made a law which 
virtually isolates them commercially from the rest of the 
world. What the result of this experiment will be 
remains to be seen. It is not remarkable that the pro- 
gress of events in America should be watched with 
anxious eyes by the remainder of the civilised world. 
The McKinley Tariff Bill bristles with points for dis- 
cussion. It will no doubt be followed by a flood of 
literature. Sides will be taken, and paper disputes will 
rage. In this country opinion is widely divided. Some 
competent authorities hold that the operation of the new 
tariff must have a disastrous effect on certain branches of 
our trade. Others equally competent and well-informed 
maintain that in the end the result will be favourable to 
us rather than the reverse. An argument in this direc- 
tion used in Bradford is worth repeating here. It is 
contended that the wealthy classes in the United States 
must and will have the finest woollen goods, and that 
these can only be bought in Yorkshire. On the other 
hand, the cheaper and lower class woollen goods of all 
kinds will no longer be purchased for the States. The 
result will be that the poorer families in America will 
suffer severely. The rich not at all. Bradford will turn 
its attention to making high-class woollen fabrics, on 
which there is more profit than can be derived from the 
manufacture of cheap cloths. The trade will be diverted 
from one channel into another. Its gross value will not be 
affected. This is comfortable doctrine. We hope it is 


Notes from Sheffield—Notes from Scotland—Notes from Wales and t 
Adjoining Counties—Notes from Germany “se a aa ’ 
New ComPaxtis RM ce” cet ed aetheet a Me ous Not a few individuals console themselves with the idea 
PATENT JOURNAL... ° ae re $ a se 
ae ee Aumeeeae Vise. so, | that the McKinley tariff cannot last long. It is flatly 


ParacRrapHs— A Proposed German Exhibition, 991 — "Measurement of 
Elongation in Test Samples, 298—Association of Perot 5 and Sanitary 
Engineers and Surveyors, 300—Institution of Mechanical Engineers, 302. 











TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*.* All letters intended for insertion in Tue ENGINEER, or containing ques- 
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RONEY'S FURNACES. 
(To the Editor of the Engineer.) 
Sir,—May I ask any reader where I could obtain Roney’s furnaces, as 
recently illustrated in Tue ENGINEER ? Ww. 
October 8th. 





GASWORKS LITERATURE. 
. (To the Editor of The Engineer.) 

Sir,—I shall be obliged if any of your readers can advise me as to the 
best book on the management of a small private gasworks, with details 
as to the results to be obtained and testing of the gas. H. E. A. C. 

Halifax, Yorkshire, October 6th. 
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i MEETING NEXT WEEE. 
monte East Coast InsTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
id annual general meeting will be held in the Lecture Hall of the 
terary and Philosophical iety, abd erp hte ah hae on Monday, 
p+ se 18th, at 7.80 p.m., when the President will deliver his inaugural 








DEATH. 


On the 8rd October, at Brynteg, Merthyr Tydfil, Coartes HERBERT 
James, some time MP. for Merthyr Tydfil, aged 73 years. 





opposed, they assert, to the doctrines of economic 
science, and economic science is all powerful. The 
world begins, however, to distrust political economists. 
Commerce has been conducted for so many years with 
success on principles which the political economist 
asserts to be all wrong, that audacious individuals 
aver that it is the professors of the dismal science 
who are in error. As for our merchants and traders and 
manufacturers, they simply ignore political economy. 
The English commercial world will be slow to find com- 
fort in assertions that the United States cannot continue 
to exist if it does not admit English goods at moderate 
rates of duty. We see noreason for assuming that the peo- 
ple of the United States will, on the whole, be one penny 
the worse for the McKinley tariff. We are not sure 
that it will do them good; but it is impossible to note 
the progress of events all around us without seeing how 
small is the effect which tariffs may have on the internal 
commerce of a nation. The United States form an 
enormous territory. In this country not one individual 
out of a hundred realises how big it is. Its great 
size confers on it every conceivable variety of soil and 
climate. In the South flourish the orange tree and 
the sugar cane; in Alaska they catch seals. Every 
mineral of use to man is found within its shores. All 
the metals, from iron to quicksilver; coal in enormous 
quantities; water, fish, cattle, grain. The United States 
of America are absolutely self-sufficing. It would be 
difficult to name anything, except tea, coffee, and fine wines, 
that they cannot produce for themselves if they please. 
If the American Government decided to-morrow to 
exclude absolutely every commodity that other nations 
produce, the country would suffer scarcely at all even 
now, and in a very few years it would not suffer even 
inconvenience. The United States constitute a world in 
themselves, and the arguments of the political economist 
applicable to little regions fall to the ground. There is, 
however, one chance that the McKinley tariff willdie. It 
lies in the fact that there are two great producing classes 
at the other side of the Atlantic; there are the manu- 
facturers and the agriculturists. The manufacturers find 
within the four corners of their country a sufficient 
demand for their productions. The agriculturists at 
present do not, and probably will not for some years. 
The agriculturists export grain, pork, cheese, and fruit. 
The manufacturers do not export anything worth naming. 
The McKinley tariff will place them in a better position 
then ever. But the Western farmer begins to assert that 
he cannot continue to exist. In this country in some 
places, and especially in Sheffield, there is a great outcry 
for retaliation. It is contended by the free trader 
that it is quite unnecessary that we should take any 
step in that direction. The matter will adjust itself. 
To make this clear, it is only necessary, he says, to con- 
sider the case of a single commodity, corn. We have 
hitherto imported enormous quantities of grain grown in 
the Western States. That has been paid for by goods 
exported from this country. Under the McKinley tariff 
we cannot send goods to America. It is obvious that we 
cannot pay for American corn with English gold. The 
result must be, of course, that we shall look elsewhere for 
our supplies of corn. India and Canada can do much for us. 
There may perhaps be a small rise in the price of wheat, 
but that would be by no means an unmixed evil. The 
consequences of rendering corn unsaleable would be 
disastrous in the Western States. Chicago is outrageous 
now because Europe regards American pork with doubt. 
It must not be forgotten, however, that we can buy corn, 
if need be, with securities; bonds, and such like. Yet it 
is more than probable that markets will be unsettled. 
We shall, as a nation, buy with that which best suits us. 
If America insists on not being paid in commodities, she 
may be compelled to force sales by accepting lower 
prices. In other words, there may be a fall in the price 
of American grain in the immediate future. In the United 
States it is believed that there will certainly ere long be a 
tremendous commercial war. The agriculturist and the 
manufacturer will each fight for his own hand. To arrive 





at anything like a sound conclusion as to what the result 
will be it is necessary to understand something of the 
causes which have really led to the passing of the 
McKinley Bill. It is necessary to caution our readers 
that the true reasons do not appear on the surface. They 
are of a nature which Englishmen will be slow to realise. 
In Canada it is believed that the McKinley Bill is 
intended to drive the Dominion into the arms of the 
Union, and the theory has excited resentment; but as a 
matter of fact the Bill has originated in something quite 
different. Although the fusion of Canada with the States 
would be extremely gratifying to American vanity, that 
is regarded as a thing of the future, outside practical 
politics for the moment. 

For some time back the whole manufacturing business 
of the United States has been drifting into the hands of 
“Trusts.” The number of these and the infinite ramifi- 
cations of the system almost pass belief. The object had 
in view is the establishment of commercial monopolies 
and the stifling of competition. The effect of Protection 
in the United States, possessing as the country does 
every needful raw material, plenty of labour, and plenty 
of money, has been to develope manufacturing operations 
enormously. In consequence there has been for years a 
continued fall in the value of products. Internal compe- 
tition has done its work. One section of the community 
advocated stricter Protection; but another section decided 
that the true course layincombination. If, for example, 
all the nail makers in the country clubbed together, they 
could fix the price at which nails were to be sold. Such 
a combination has actually been formed. Nails are sold 
in casks. The cask makers formed a Trust, and fixed 
the price of casks. So with everything. Now it is 
obvious that though the pressure of prices might in this 
way be raised, yet that it could not go beyond that to 
which the safety valve was loaded. In other words, 
the tariffis the load on the commercial safety valve. When 
home prices become too dear, the intelligent foreigner 
sends in commodities. Thus let us suppose that the 
value of any commodity is £9 a ton, and the duty 
£3, it is clear that a syndicate could not force the price 
above £12 a ton, for at that point the safety valve would open 
and the commodity would be imported. It became appa- 
rent, therefore, that there were limits to the action of 
Trusts, just as there were limits to the effect of a tariff, 
but it was easily seen that if syndicated industries were 
also enormously protected the manufacturers would pretty 
well have their own way, and might charge what they liked. 
The manufacturers therefore decided that the load on the 
safety valve must be augmented to such a point that it 
might as well be wedged down altogether, and being 
politically very powerful, the McKinley Bill has become 
law. The farmers are slow-going folk; they say very little. 
They are not syndicated yet, and some time must elapse 
before they realise their position. When they do there 
will be serious trouble, of that there can be no doubt; but 
when the trouble will assume proportions of magnitude 
no man can say. 

As for England at this moment, it seems to us that the 
most important effect of the whole transaction will be 
the limiting of our supplies of goods from the United 
States. If Brother Jonathan will not buy from us, we 
cannot go on for ever buying from him. We have 
not money enough if we were ever so willing. The 
truth will not be found out for a while, but it 
will be no less painfully felt in the end. The com- 
mercial arrangements of the United States lack sym- 
metry. If only the farmers could get on without dis- 
posing of their corn to anyone but Americans, the case 
would be different. It is barely possible that in time the 
development of trade in the United States might result 
in the formation of sucha great town population that the 
country would consume all its own products, but such a 
day is far distant. 

One great good of the McKinley Tariff Bill is that it 
stops for the moment all chance of dangerous American 
competition with us in the world’s markets. It is 
contended that because of Protection the price of com- 
modities made in the States must be too high to admit of 
their being sold abroad. This is not the only reason why 
American goods will be shut out of the world’s markets. 
It is, indeed, not at all clear that Protection must make 
them dearer. Machinery will have something to say on 
that point. The true factor is the circumstance that 
Europe, or Asia, or Africa cannot trade freely with a 
country which refuses to be paid in commodities. Trade 
will not be stopped, but it will be hampered. It always 
takes the line of least resistance, and it may yet be found 
that the rest of the world can do better without the 
United States than the United States can do without 
the rest of the world. England may yet find it expedient 
to tell America that if we are not permitted to pay for 
our commodities in the way which profits us most, we 
will not buy at all. Canada and India grow corn as 
well as the United States. To use an expressive Ameri- 
canism, it seems to us that the Americans have been a 
little too previous in passing the McKinley Bill. 


FORCED DRAUGHT. 


Ir is almost universally admitted that great benefits 
are to be derived from the use of forced draught at sea. 
Mr. Howden and others claim that the economical 
efficiency of a marine boiler is augmented by urging the 
fires with fans. With this phase of the question we do 
not intend to concern ourselves just now. Much has 
been said for and against the proposition. All that we 
need admit at present is that benefit is to be derived in 
the shape of augmented actual efficiency. The ultimate 
measure of the steaming power of any boiler is the quan- 
tity of coal that can be burned on its grates in a 
given time. Space and weight are factors of prime 
importance in marine engineering. If, other things 
being equal, it is possible to get 1500-horse power 
out of a given weight and cubic capacity of boiler 
with forced draught, instead of 1000-horse power without 
it, then it is worth while in most cases to sacrifice 
something for the sake of the additional 50 per cent, of 
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power obtained. This is particularly true of ships of 
war. Accordingly it isin the Navy that forced draught 
has been pushed furthest. It is also in the navies of 
this and other countries that the most disastrous effects 
have been produced. The broad results of all the experi- 
ence that has been obtained, both in warships and in the 
mercantile marine, is that all attempts to augment the 
air pressure above the equivalent of half an inch of water 
have resulted in failure. A pressure of an inch of water 
can be carried for some hours with more or less risk. 
Beyond this it is vain to try to go. The only exception 
is supplied by torpedo boats, the boilers of which will 
stand as much as 4in. or Sin. of pressure with pv 4 
tive impunity. Are we to assume that the last word has 
been said on the subject, that engine and boilermakers 
have been beaten, and must retire from the field? We 
think not. 

It appears to us that the whole question requires care- 
ful examination, and that the result of that examination 
will probably be that we must make a new departure in 
boiler engineering, giving up some features which have 
been cherished, and adopting novelties of construction 
which do not at first sight commend themselves to con- 
servative minds. Before, however, any good can be done 
it is essential that we should understand the position in 
all its aspects. It is not enough to know that a boiler 
has failed; we must know how it has failed before we 
can tell why it has failed, and in what way failure may 
be avoided in future. Broadly stated, we know that 
when a marine boiler is unduly pressed by forced draught 
it leaks. The leakage usually takes place at the ends of 
the tubes in the combustion chamber ; but in some cases 
stays leak in the same place, and even, it is said, rivetted 
seams. We have not heard of any case in which a 
furnace has suffered. This is very important, as we 
shall show in a moment. There are two explanations 
commonly put forward to account for the leakage. One 
is that the tubes become so hot that they slip in the rigid 
tube plate because of their excessive expansion. The 
other is that the tube plates become warped and 
distorted by excessive heat, because the production of 
steam is so rapid that it drives the water away from 
the tube plates, and this action is intensified by the 
presence of small quantities of deposit on the tube 
plates and tube ends. Mr. Harry Williams, Chief In- 
spector of Machinery, R.N., has recently written a thought- 
ful paper on forced draught, in which he sets forth this 
latter view at some length. His explanation may be 
given briefly in his own words as follows :—‘* Why should 
the use of forced draught cause defects in boilers? It 
is probable that nearly the whole of the damage done is 
due to the excessively high temperatures of the parts 
exposed to the action of the flame, viz., the combustion 
chambers, tube plates, and the fire-box ends of the 
tubes, this high temperature being caused by the imper- 
fect conduction of the heat through the plates to the 
water, or it would be better to say that the contact of 
the water with the plates is not perfect enough to 
keep them at a safe temperature. This is probably 
caused as follows :—The intense heat in the combustion 
chambers and tubes, generated by the ‘blow-pipe’ 
action of the forced draught, quickly evaporates the 
water in contact with the plates, and great quantities of 
steam are given off from them. The steam, in passing 
through the water, lifts it, to some extent, away from 
the plates, so that what is in contact with them is not 
water, but a mixture of water and steam ; and while this 
is sufficient to prevent serious softening and bulging of the 
plates, it does not prevent so much over-heating as to make 
the tubes and stays give way under the strain due to end- 
on expansion of the furnaces and tubes. These parts are 
stayed to the ends and outside shell of the boiler in the 
direction of its length ; but the end-on expansion of the 
tubes and furnace is much greater than that of the out- 
side shell, because of the difference of temperature ; and 
therefore the tubes are forced through the holes in the 
plates while in the over-heated condition, bringing on 
the excessive leakage which makes the boiler unservice- 
able.” 

It will be seen that in many respects Mr. Williams’ 
views are those which we hold. There is, however, a 
material difference. Mr. Williams thinks that the failure 
is mainly due to the intense heat repelling the water from 
the plates. This is not our view. There is no experi- 
mental evidence available to prove that it is sound. On 
the contrary, what evidence is to be had goes to show 
that water cannot be driven away from a plate by heat 
alone. Some years ago Mr. Pope carried out a number 
of experiments on circulation in tubulous boilers, and 
found that if circulation was efficient a tin-plate tube 
soldered with soft solder could be exposed to the fiercest 
heat of a smith’s fire without injury. The tube could 
not be overheated so long as water was inside of it. 
The temperature to which the tube plate of a locomotive 
engine is exposed is at least as great as anything met with 
in a marine boiler; but the plate does not suffer, and the 
tubes do not leak. The furnace crowns at and about the 
bridges in marine boilers worked with forced draught are 
heated at least as intensely as the tube-plates, but the 
water is not driven off them. We might multiply 
arguments of this kind, but we think we have said 
enough to show that Mr. Williams postulates the occur- 
rence of phenomena in one portion of one type of boiler 
which never occur elsewhere. This fact tells against his 
theory. The fact remains that the boilers leak. The 
question is, Why ? 

Our own explanation of the matter has already been 
given to our readers, but it will bear repeating. It is, 
that the form of the boiler is not suitable for the stresses 
thrown upon it. To put this in another shape, we ma 
say that every boiler changes its shape when it is heated. 
The hotter it is made the greater will be the change of 
shape, and in the relative positions of its parts. Take, 
for example, a locomotive boiler; we have in it the side 
plates of the fire-box, flat or moderately curved plates, 
each about 6ft. square. These plates are secured at the 
bottom edges to the foundation ring, and to the outside 





fire-box by stays. It is well known that these side stays 
are constantly broken by the motion upwards of the 
internal fire-box as it expands when steam is being raised. 
Now, that boiler will be the best which can change its 
shape and the relative positions of its parts most freely 
without stressing. It is for this reason that stirrup sling 
stays have been used with such success in locomotives. 
It is for this reason that the flat-topped Belpaire box 
enjoys so much favour in Belgium, where enormous 
grates are used to burn slack. It is for this reason that 
sharp corners are avoided as far as possible in all boilers. 
If we apply this principle, however, to the ordinary 
“ Scotch ” marine boiler, we find at once that it has not 
been adopted to anything like a proper extent. Take, for 
example, the ouneetion chamber. The tube plate is 
pierced with numbers of holes, and is a comparatively 
weak mesh work, in which the tubes are more or less 
tightly wedged, tending to split it. The back plate isa 
solid sheet, very stiff and rigid, and tied to the end of the 
boilershell. The furnace tube is welded or rivetted to the 
tube plate, and by its expansion tends to drive the plate 
away from the smoke-box end of the boiler, thus stressing 
the tubes. The stiff back-plate cannot move. The effect is 
like that of putting a horse and an ass to plough together 
abreast. The tube-plate gets by far the most severe 
impact of the flame. There is little or no facility pro- 
vided for mutual accommodation. It is not necessary, we 
think, to imagine that the water is ever repelled from the 
plates to explain leakage in a combustion chamber. No 
leakage could take place provided all the parts of the 
boiler moved together. The mistake committed by 
engineers consists mainly, we think, in conferring too 
much rigidity on various parts of the boiler, while others 
can give and take as much as they please under the action 
of the tremendous forces of expansion and contraction set 
up in the boiler. 

It is not easy to see how the old-fashioned flue marine 
boiler could be adapted to carry a pressure of 1501b. on 
the square inch; but we believe that barring this the 
type is eminently suitable for working with forced 
draught. It must not be imagined that the pressure 
carried has much to do with the leaking of boilers under 
forced draught. Of course, it has a certain prejudicial in- 
fluence, but, on the other hand, high-pressure very much 
reduces the size of the steam bubbles, and tends to keep 
the water in contact with the plates, so that one condition 
possibly balances the effect of the other. There are pro- 
bably some old fiue boilers still unscrapped in our dock- 
yards or shipyards. A valuable experiment would con- 
sist in taking one of these, cleaning it, and making it 
tight enough to carry, say, 10]b. pressure, and then 
working it with forced draught as hard as it could be 
driven. We believe that it would bear the test for days 
with impunity. It may yet be found that the Scotch 
type of boiler is not essential. In the United States, for 
example, boilers have been used for many years in which 
the temperature of the gases is reduced before they reach 
the combustion chamber, by passing them through a few 
large circular flues. 

In conclusion we may suggest that, if the present type 
of boiler is retained, much good would probably be done 
by substituting —— tube plates in the combustion 
chamber for the steel now wu: The extra expense is a 
matter not worth considering. The metal is exceedingly 
kindly, and will submit to indignities against which steel 
will protest in a very energetic fashion. There is also 
reason to believe that the brick wall in the combustion 
chambers of double-ended boilers does mischief by radiat- 
ing an intense heat on the tube plate. Gas however 
intensely heated, radiates very badly unless it carries 
smoke, and the brick wall will answer the same p se 
as suspended carbon ; so the tube plate may be ane 
suffer. It would be worth while to ascertain by experi- 
ence what the influence of the brick wall really is. That 
matters cannot go on as they are going now is certain. A 
whole fleet of recent additions to the Navy have failed to 
make their forced-draught runs. Among these may be 
named the Barham, the Seagull, the Skipjack, the Speed- 
well, and the Sharpshooter. How many others have just 
managed to wriggle through is only known to the authori- 
ties and the contractors. 


FIBROUS PRODUCTS. 


WE have recently had opportunity afforded to us of 
examining the result of an endeavour made to utilise 
one out of the many grasses which grow in wild 
profusion in most of our tropical Colonies. We but very 
lately called attention to the many ways in which it 
appeared to us some of these natural growths, for which 
no purpose of application has as yet been discovered, 
might be utilised. Our remarks on that occasion we are 
aware have aroused very considerable interest in the 
subject in more than one of our tropical dependencies, 
in which old forms of industrial cultivation have either 
died out or have ceased from various causes to be 
remunerative. The experiment but lately made here in 
London, by two experts of eminence, was concerned 
with one of the grasses which perhaps, almost more 
than any other growth of the kind, has a wide range of 
habitat, and a great profusion of natural production. 
This is the Mana, which covers the lower spurs of the 
mountain ranges in many of our Colonies, and for which 
hitherto no use has been found beyond that of affording 
litter for cattle. It has now been demonstrated, by the 
experiments named, that this grass yields a fibrous pulp 
under treatment admirably fitted for the manufacture of 
those coarse forms of paper the use of which enters so 
largely into many varied industrial pursuits. 

In our previous article dealing with this topic we 
showed how great is the difficulty now experienced in 
obtaining, at a sufficiently low price, the raw material 
from which our coarse papers and millboard are prepared. 
As regards this country, the cost of the straw, which is 
so universally used for this purpose throughout the 
continent of Europe, has become absolutely prohibitory, 
and papers or boards made of it and imported from 
abroad cannot be obtained here much under £6 10s. the 
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ton. Many and various are the substitutes which have 
been proposed, and to some extent locally tried. The 
latest of these that we are aware of is horse manure, and 
a factory for the working up of this unsavory article’ into 
the millboard of commerce was some time back esta. 
blished, but failed of the success necessary to its per. 
manence. We have also seen a board prepared from 
waste newspapers, such as are of a class the paper of 
which is unsuited to its re-manufacture into the goods of 
the higher qualities, Of this we have been shown but a 
single specimen, and it undoubtedly appeared to be an 
excellent board ; but although we have been told it can 
be produced at a price materially below that at which 
we have said produced from straw can be imported 
from abroad, this is still high enough to render it desir. 
able, in view of many important interests, that a cheaper 
substitute for the raw material should be sought for and 
adapted. Moreover, we should deem that although the 
reading proclivities of all classes among our community 
are great and on the increase, the supply of old news. 
papers must always prove to be uncertain, while the 
cost of collection can be no inconsiderable factor of 
that supply. The successful result of the experiments 
made with Mana grass has led those who have taken the 
trials in hand to believe that at length a material has 
been found which may not improbably enable the pro- 
duction of coarse papers to be effected at little more than 
half its present cost. 

The trials made with the imported and, of course, dry 
Mana grass, were conducted under varying conditions 
and with several admixtures. The grass was boiled under 
pressure with varying amounts of lime added ; but it was 
not found that the addition of that constituent materially 
affected the quantity of fibre obtained. Soda was also 
employed with the object of imparting a lighter colouring 
to the finished material, but this agent had a very 
sensible effect in reducing the quantity of fibre obtained. 
It was concluded by the experts a conducted the 
trials that equally satisfactory results as to the outturn 
were obtained when no agent was employed, and they 
recommended simply boiling the grass under pressure, 
They have reported that under this last—of course the 
simplest and least expensive treatment—the yield of fibre 
from the dried grass is equal to 50 per cent.; but they 
have further reported that the strong colour of the fibre 
renders it exceedingly difficult to bleach, and have, 
therefore, limited their recommendation of it to the 
manufacture of the coarser descriptions of paper and 
millboards. It is necessary to await further information 
as to the cost at which Mana grass can be landed in this 
country before it can be determined whether the raw 
material has at length been found which can in all 
respects take the place of the various descriptions of it 
which have as yet been tried and found to be wanting as 
regards quantity and cost of supply. If the anticipations 
of those who have the matter in hand are fulfilled in 
these respects, we may hope to see what has now become 
an expensive article very considerably reduced in price, 
and a very useful impetus given besides to the exports 
from our Colonies. 

We have been given to understand that it is under 
consideration to erect a factory near London to try the 
manufacture on an extended scale, with the main object 
in view of supplying the millboard now being used for 
the making of tea chests. Eventually, no doubt, similar 
factories will be started in those tea-growing countries, 
the planters in which are at their wits’ end to secure 
wood suitable to their requirements in this matter of 
boxes for packing their produce. Both in India and 
Ceylon, where this need is now acutely felt—and in such 
degree that wood is even imported for the purpose from 
Japan—the mana grass grows in wild luxuriance. ere 
seems to be every probability, therefore, that should the 
attempt now under proposal prove satisfactory, a demand 
may be created for machinery of a special type for our 
Colonies. Indeed, we are aware that inquiry in this 
direction has already reached London from one at least 
of these, and local judgment has been given in support of 
our previous contention that the day has arrived when 
useful and remunerative employment may be found for 
those coarser fibrous plants which abound in every 
tropical and sub-tropical country, and which have 
hitherto been regarded as useless. The finer sorts of 
fibre, such as are required for textile fabrics, cannot, 
it would seem, be produced without cultivation of 
some kind; but those suited to such employment as 
we have indicated require nothing but the gathering. 
They grow in unlimited quantity over the vast areas of 
waste lands which our tropical countries contain, and 
doubtless many of them might be found to be as well 
adapted to the purposes with which we have dealt, as 
one of them—the Mana grass—seems to be. 





NEW RAILWAY WORKS IN THE NORTH. 


THE “ new works” of the North-Eastern Railway are now 
beginning to make progress, and the rate at which that 
progress is being made is illustrated by some of the official 
figures. On the works and lines open for traffic the expendi- 
ture isfair. In the past half-year it averaged £23,500 monthly, 
and in the current half-year it has been officially estimated 
that it will be £47,000 per month, including a considerable 
sum for land needed. There are three “new works” of 
moment in progress. The first of these is the Dunston Exten- 
sion line, which is intended to give further facilities to the north- 
west or Durham coal trade, and to give an alternative place 
of shipment on the Tyne opposite Newcastle. On this line 
£60,000 have been spent, and the current rate of the estimated 
expenditure is now over £8000 monthly, a rate at which a 
year should fully complete the work. A second line is the 
Annfield Plain and Team Valley line, which serves the same 
district, and on which already only a limited sum has been 
spent. The current rate of expenditure is £5000 monthly, as 
estimated, but as the total cost of the line is about £120,000, 
it may be seen that the line has ooiy Son commenced, 
though it is quite probable that a much better rate of s 
will be shown in a short time. Some small lines grouped es 


those under the Act of 1889 form the third set of works, and on 
one of these, that at Castleford, some £2900 have been spent, 
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i land. About £10,000 will be spent, it is estimated, 
es ‘course of the present year on this group of lines, 
te as the total estimated cost is about £57,000, it 
will be seen that there may be a fair rapidity in the work. 
Tn the latest official statement no mention is made of the 
works that were authorised under the Act of the present 
ear; but these are slight. The chief feature of the state- 
Leon is the limited amount to be expended, and the fact that 
there is little or no provision for any work in the great 
district which gives the bulk of the traffic to the company, 
and that there is no indication of any scheme to give the 
needful facilities for reasonably-quick transit between the 
north-eastern district and the populous regions to the west 
and the south-west. The traffic of the North-Eastern is 
largely that of coal, coke, and iron, in minerals, and to meet 
the growing competition in the trades it is essential that the 
traders should have the benefit of quick and direct access to 
the ports. It is notorious that some of the ports owned by 
the North-Eastern Railway are very badly served in this 
respect, and that the coal trade is being diverted thence. 
The ports in South Durham have still the same roundabout 
conveyance for coal that they had a score or more of years 
ago, when they fell into the hands of the railway. One of 
the needs of the district is that there should be a better lips 
yision for the trade of these ports, and that they should be 
able to ship the products of the manufacturing districts 
readily. The North-Eastern Railway is a combination of 
small sectional lines; and what is needed for it, and so far is 
Jooked for in vain, is that it should give to its great central 
district the advantage that would follow from a trunk line to 
the west and south-west. 


THE WATER SUPPLY OF PARIS. 


TERE is no Government department which has been more 
active in France during the past few years than that of public 
works, and the engineering enterprises undertaken under its 
auspices have undoubtedly done much to develope the 
internal resources of the country. But little has been done 
in the important matter of sanitation, and at the present 
moment Paris, with its magnificent highways and bridges, is 
provided with a system of sewerage of the most primitive 
order. Ineffective sewerage and a bad water supply are, in 
truth, the principal factors in determining the very much 
higher death-rate of Paris than of London, and to ise how 
bad these are it is only needful to regard this discrepancy in 
the mortalities of the two cities, in relation to the fact that the 
other conditions of Paris are far more favourable toa low death- 
rate than are those of London. The question of the Parisian 
sewerage will have to be dealt with before very long; at the 
moment works are in progress for providing a more satisfac- 
tory een = A good deal of progress has already been 
made towards this end, of which the latest step was the recent 
construction of the reservoir at Montmartre, described in 
No. 1777, vol. lxix., of THE ENGINEER. Even during the 
past summer, however, the inconveniences of the present 
system of water-supply have been severely felt. The supply 
of pure spring water carried by aqueducts into the city is not 
sufficient to meet all the necessities of Paris, and when it is 
found insufficient—a thing which generally occurs during the 
hot and dry months of the year—it is necessary to substitute 
Seine water for some weeks together. This step has been 
taken this year, and the discontent which it evoked perhaps 
had something to do with inducing the Parliament to 
approve the long-debated scheme for bringing an adequate 
supply of “source"’ water into Paris. This is to be done 
by means of an aqueduct, which will transport the waters of 
the two small streams, the Avre and the Vigne, from their 
source in the department of Eure-et-Loir into Paris. The 
plans for this work have now been all prepared, and the 
neces legal steps for the acquirement of land have been 
race aqueduct will run through the two departments 
of Eure-et-Loir and Seine-et-Oise, and it will discharge into 
an enormous reservoir to be built at Montretout, The most 
interesting part of the work, from an engineering point of 
view, is the tunnel which is to convey the water under the 
heights of Marly and the Park of St. Cloud. This tunnel 
will commence upon the borders of the Park of Versailles, 
and will run as far as Villeneuve-l’Elarg, a distance of about 
43 miles—7} kilos. Its depth below the ground will in some 
parts of the route exceed 215ft. Work has already been com- 
menced on this portion of theundertaking. Fifteenshafts have 
been sunk at distances of about 550 ya: This preliminary 
work has not been carried on without difficulty. It is found that 
the sandy soil of which the hills on the west of Paris are 
composed is completely permeated with water at a little 
distance from the surface. Operations are therefore carried 
on by sinking a metallic lining, consisting of two concentric 
cylinders, secured together by iron braces, and strengthened 
by masonry. At the bottom the two cylinders join, and the 
terminate in a steel attachment with a cutting surface whic 
sinks into the wet sand under the weight of the cylinders. 
Inside this tube, which is 10ft. in depth, workmen can safely 
carry on their work of removing the soil, and with the progress 
of the work it is lengthened out by the addition of new tubes. 
Other noteworthy features of the works in connection with the 
scheme are the construction of an iron aqueduct across the 
Seine bridge, the erection of new machinery at Clichy, thelaying 
of an extensive series of pipes through Paris, and the build- 
ing of the Montretout reservoir. This reservoir will have the 
shape of a trapezium, and will contain three compartments 
on the same level. Each of these compartments will hold 
20,000 cubic metres of water, and the entire capacity of the 
reservoir will be sufficient to supply Paris with water for 
three days. It will be covered with brickwork arches turfed 
over. On the whole it may be hoped that the Parisians are 
at last in a fair way to escape from the compulsory limitation 
of water consumption, to which they have been so long 
condemned. 


NINE MONTHS OF CLYDE SHIPBUILDING. 


Tue production of new tonnage by Clyde shipbuilders and 
engineers has been well sustained during the three-fourths of 
the year now gone, and it is gratifying to be able to add that 
work sufficient is still in hand to carry operations over 
the remainder of the year and well into 1891. In round 
figures, the total amount of new shipping —— during 
the nine months is 260,000 tons—a figure considerably above 
that for the corresponding period of last year, and in excess 
indeed of the corresponding figure for every year since 1888— 
the year of phenomenal = Should the output for the 
remaining dans months be on an average equal the preceding 
nine months, the result will be an gate for the twelve 
months of nearly 340,000 tons, which figure has only been 
exceeded twice during the whole history of the industry, 
viz., in 1882 and 1888. Happily, there is every likelihood of 
this average monthly output being maintained. While 





the new contracts placed during the past two months do 
not altogether place matters—as regards work on hand and to 
begin with—in anything like the position they occupied about 
the beginning of the year, still they represent an unusual 
amount of new tonnage booked in a very short period. The 
contracts placed on the Clyde during August amounted to 
over 58,000 tons, and during the month just ended they are 
represented by 31,000 tons, or a total for the two months of 
89,000 tons. Of the principal contracts which go to make 
this large total we may instance two steel steamers of 
5000 tons each, for the British India Steam Navigation 
Company; four steamers of 4000 tons each for the Clan 
Line Company; two steamers of 5000 tons each for the Gulf 
Line of the Greenock Steamship Semeeny: in all, eight 
vessels of 36,000 tons. The remainder is made up as 
follows :—Five sailing vessels of between 2000 and 3000 tons 
each ; eight sailing vessels and nine steamers, each between 
1000 and 2000 tons; and twelve vessels under 1000 tons, and 
of : miscellaneous ~y Agi such facts rag agg afford 
a pleasing prospect for the artisans employed in the great 
pa nae Ps the Clyde, they must at the same time be 
regarded with mingled feelings by shipbuilders and by iron 
and steel makers. This flourishing condition of things must 
affect the present crisis in the blast- trade in a way 
prejudicial to a speedy settlement of the dispute—at least, 
on the masters’ conditions—and shipbuilders who have not 
bought their material well in advance may experience 
inconvenience, if not serious loss. 


RAILWAY PROJECTS REVIVED. 


ALREADY there are indications that the revival in trade, and 
the better results that the railways are experiencing, are 
bringing new schemes to the light, and reviving some of the 
older schemes which have been dormant. One of these is 
the scheme for improving the communication between Lan- 
cashire and the North-Eastern district. There is no doubt 
that the present communication is slow in comparison with 
others, and it is roundabout, though it may be doubted 
whether present routes are as fully utilised as they ought to 
be. However, there is the revival of the scheme for con- 
necting the district near Hellifield Junction by Grassington 
with Wensleydale direct, and thus with Darlington and the 
Durham ports. Such a railway junction is an old proposal; 
one of the fiercest railway fights on record was on proposals to 
connect Sunderland a the mining district of South Dur- 
ham by Wensleydale with the great manufacturing districts 
of Yorkshire and Lancashire. A compromise was then 
agreed upon, under which Wensleydale was traversed, but 
it cannot be said that whilst that valley has been served 
there is much improvement in through communication. 
From the north-east there are now three lines that cross 
over to the great lines of the north-west—the lines 
between Newcastle and Carlisle, Darlington and Tebay, 
and Northallerton and Hawes—but none of these seem 
of much use in improving the communication with 
the thronging centres of Lancashire, and hence it is not 
to be wondered at that there is a looking for a more 
direct route, namely, the line once authorised through 
Grassington. There is discontent at some of the north- 
eastern ports at the slow service and at the delays in reach- 
ing the centres of population, where much of the imports are 
sent, and from which something of importance is received 
for shipment, and it is quite probable that either by a fuller 
utilisation of the existing lines, or by the provision of more 
direct and through lines, there may be attempts to remedy 
the causes of these complaints. There have been railways 
made to foster the trade to other ports, and there is no doubt 
that the ports of Durham greatly need additions to their rail- 
way facilities. In some instances goods to and from these 
ports travel by old routes unimproved for a score of years, 
and it is not unnatural to expect that there will be now 
desires for improvements that will fit the ports for better 
service. 

THE TRADE OF THE COUNTRY. 


Tue Board of Trade Returns for September are extremely 
interesting, and they will be more interesting still when they 
are followed by the figures for October. September closes 
the business with the United States under the old tariff, and 
October will disclose what has been done under the new. It 
is evident that both in soft and hard goods extraordinary 
energy has been exhibited in getting through the Customs’ 
gate before Mr. McKinley’s measure came into effect. In 
yarns and textile fabrics there has been an increase during 
the nine completed months of the year to the extent of 
£2,184,608. The significant feature of this increase is 
the fact that September furnished about one - half 
of the whole. In Sheffield cutlery and steel, the values 
* advanced during September, cutlery having been 

elivered to the amount of £45,105, against £32,738 for 
September, 1889. Unwrought steel has also been “rushed 
in’’ to an exceptional amount. A year ago the United States 
took only £5202 worth of railroad material; last month the 
exports of that class of finished work to the States were six 
times greater. Many houses in Birmingham, Bradford, and 
Sheffield are now keenly feeling the reaction following the 
pressure to deliver in time to evade the tariff. The next 
three months will bring clearly out the direct force of 
America’s war of tariffs. 








LITERATURE. 


Electricity in Modern Life. By G.W. DE TunzELMANN. Con- 
temporary Science Series. London: Walter Scott. 1890. 
Ir the value of a work is to be gauged solely by the 
degree of success with which the author attains the chief 
object for which it was written, then Mr. de Tunzelmann’s 
contribution to the Contemporary Science Series cannot 
be termed a valuable addition to that series. ‘ Electricity 
in Modern Life,” we are told in the preface, “is addressed 
primarily to readers who have no previous knowledge of 
the subject,” the greater part of it is, however, far over 
the heads of the uninitiated. What the author has 
succeeded in writing is a very readable and instructive 
book for students who have made fair progress in the 
study of elementary electricity, and for those who have a 
general knowledge of the subject and wish to be aw 

cowrant with its latest developments. 

The first eight chapters of the volume are devoted to 
the elucidation of elementary principles; the “ incom- 
pressible fluid” theory of electricity, Weber’s theory of 
magnetism, the mutual actions between magnets and 
electrical conductors, and the terms force, work, and power 





are all clearly explained. Chapter VI. treats of magnetic 
fields, and by approaching this subject by the way of 
gravitation force, and by employing the somewhat 
complex idea of “tubes of force” in place of the simpler 
and far more usual conception of “lines of force,” the 
author has made a simple matter seem tolerably com- 
plicated. The question of electrical measurements is 
not dealt with very clearly, and we note two rather 
important slips, which should be corrected in the next 
edition. On page 62, Coulomb, who died in 1806, is 
described as communicating his discovery of the law of 
inverse squares for electrical and magnetic action to the 
Académie des Sciences in 1875; and on page 68 a legal 
ohm is defined as the resistance of a column of pure 
mercury 106cm. long, and having a sectional area of 
one square centimetre. Chapter IX. is perhaps the best 
in the book, containing as it does a brief but most 
interesting account of the telegraph, including a detailed 
description of Ronald’s ingenious apparatus. Gauss and 
Weber's line at Géttingen is said on page 101 to have 
been constructed in 1883—an obvious slip for 1833, 
Chapter X. contains descriptions of the needle, Morse, 
ABC, and automatic instruments, together with an 
account of Robertson’s writing telegraph and the 
Hughes’ apparatus, the latter of which might, we think, 
with advantage have been described at greater length. 
The next three chapters deal with submarine telegraphy 
and telephony. In the chapter devoted to the con- 
sideration of the distribution and storage of electrical 
energy the author has apparently entirely forgotten 
the reader without previous knowledge, for whom 
this volume was primarily written, the descriptions 
of the three-wire system and of the Aron and 
Schallenberger meters— although clear enough to 
the technical reader — being especially unfathomable 
to anyone unacquainted with the elements of elec- 
tricity. The concluding chapters relate to light, 
power, electro-metallurgy, electricity in warfare, and 
medical electricity. On page 212 we note the statement 
that vessels carrying the electric light are allowed “to 
traverse at night any portion of the Suez Canal between 
Port Said and the Mediterranean entrance,” a distance 
which, we take it, approximates zero. This little work 
of some 250 pages is well illustrated, and if the author has 
not entirely succeeded in making the subject comprehen- 
sible to the average reader, perhaps the blame rests as 
much with the latter as with the former. 


Short Logarithmic and other Tables. By W. CAWTHORNE 
Unwin, F,R.S., M. Inst. C.E. Fourth edition. London: 
E. and F. N. Spon and Co. 1890. 

THE object of these short tables is to facilitate practical 

calculations and to solve arithmetical problems. The 

selection of tables is probably that which Professor Unwin 
has made in the course of years as the most frequently 
required set. The logarithmic table is very short, but, if 
used properly, the error need not be of the least practical 

importance; logarithms of three-figure numbers, to 999, 

and of four-figure numbers to 2000, are given. 

Amongst the other tables are: anti-logarithms, natural 
and logarithmetric trigonometric functions, functions of 
numbers, product of numbers, table of weights and 
measures, and conversion tables for English and metric 
measures. 

One of the most valuable tables is the big one of 
products of numbers, or in other words, a big multipli- 
cation table. Other contents of the book include 
frequently required formule, such as stress constants, 
coefficients of elasticity, properties of steam, decimal 
equivalents, values of g at different latitudes, Poncelet’s 
theorem, weights of bars and plates, and many values 
—— only a line, but which are very often 
wanted. 


Screw Threads and Methods of Producing them. By Pau 

N. Hastuckx. Crosby Lockwood and Son, London. 1890. 
Tus, the third edition of the little work, contains a great 
deal more matter than the previous edition, and though 
necessarily enlarged, still fits comfortably into the waist- 
coat pocket, where, we were almost saying we let it lie 
unmolested. It is certainly a good little book, and no 
doubt will be useful and interesting to amateurs; we can 
hardly imagine, however, a practical machinist needing 
such a work. He very soon learns by experience all that 
he requires to know about screw-cutting, and is scarcely 
likely to forget the details of so simple a process. As a 
dissertation on stocks, dies, chasers, screw-cutting lathes, 
and all pertaining to the manufacture of metal screws, it 
will prove instructive and interestingly practical to 
those who desire to know a good deal about screws 
without the necessity of making them. As a descrip- 
tive catalogue of a number of useful tools it is not 
to be despised. We say “catalogue” advisedly, Itis a 
pity it is not also a price list. The supplement of tables 
of numbers of threads, sizes of nuts, &c., at the end is 
decidedly handy. 


MVM, 





El t lof Magnetism and Electricity. By Pro- 
fessor JAMIESON, M.Inst.C.E. Parts I.andII. London: 
C. Griffin and Co. 1889 and 1890. 

THEsE elementary manuals deal with magnetism in the 
numerous ways in which it manifests itself in or is given 
to magnets of the common compass kind—the horseshoe 
and bar magnets, and the electro-magnets. These are all 
treated in a very clear manner in connection with so much 
of electricity as directly concerns the phenomena of 
magnetism, its production in magnets and solenoids, and 
the many uses to which it is put. A great merit of the 
manuals is that the student is helped, to the greatest 
possible extent, by the large number of diagrams used, 
and nearly all these are characterised by the clearness 
which marks Mr. Jamieson’s works. 








At the International Exhibition of may and Metal- 
lurgy, Crystal Palace, the Roburite Explosives Company have 
been awarded a diploma of gold medal, 
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COMPOUND ENGINES 


COMPOUND SURFACE-CONDENSING LAND 
ENGINES. 


THE illustration shows one of twin vertical compound sur- 
face-condensing engines recently supplied to the Admiralty by 
Mr. A. G. Mumford, Colchester, for use at H.M. Dockyard, 
Malta. The cylinders are 15in. and 27in. diameter by 24in. 
stroke, and under the conditions of steam pressure at which 
they have to work indicate 90-horse power; they are capable of 
working much in excess of this if required. Governors for 
regulating the speed to eighty revolutions per minute are 
fitted to each engine, also a heavy fly-wheel. The condensers 
are of the ordinary type with brass tubes, fixed and made 
tight in the plates by means of screw ferrules and cotton 
tape. The air and circulating pumps are fixed compactly at 
the back of the engines, and worked vertically from the 
piston-rod crosshead. The engines are a very neat and com- 
pact design for land purpo: 
finished. They were tested on the brake under steam to their 





ses, and are very strong and well | 


full power at the works of the manufacturer before being | 


shipped to Malta, and the result was most satisfactory in 
every way. 








CONCERNING THREE CRUISERS. 





ONE of the the most interesting as well as instructive studies 
connected with the reconstruction of the Navy is analysis of the 
comparative performance of vessels of the same or similar classes. 
This is especially true of the latest three ships tried—the Baltimore, 
Philadelphia, and San Francisco. The following table, which has 
been compiled from official sources, shows the relative dimensions 
and motive power of these cruisers:— 

Balto. 
Displacement, toms.. .. .. . 4400 
Dimensions, boilers, ft. and in... 14 8 by 17 8 
Dimensions, cylinders, in. .. 
Stroke of piston, in. 


It will be observed that the San Francisco, though 320 tons 


Phil. San. F. 
——— leer 4080 
.. 14 by 20... 148 by 192 
42, 60,94 .. 36,56,86.. 42, 60, 94 
42 4 40 ° 36 


| was a distinct improvement on the Baltimore’s, 


FOR MALTA DOCKYARD. 


MR. A. G. MUMFORD, COLCHESTER, ENGINEER, 
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to the lack of experience on the part of her builders in dealing 
with machinery of such high type and delicate adjustment. Con- 
sidering this fact, however, the performance realised was by no 
means discreditable to the builders, but rather the reverse. A 
wide range of trained skill and a long course of actual experience 
are necessary in the construction of 10,000-horse power engines 
within the small weights allowed for modern men-of-war.— Wasi 
ington Post, 


smaller than the Baltimore, has the greater steam-generating 
capacity, due to 18in. increased length of boilers on the same 
diameter. The working parts, designed by Engineer-in-Chief 
Melville, were adopted by soe ie Whitney as an improvement 
upon the Baltimore’s, the piston areas being the same, the stroke 
shortened, the valve gear improved, and many other modifications 
of detail. The Baltimore developed 10,096 indicated horse-power, 
and the San Francisco should have equalled that at least, if the 
workmanship of her machinery were equally perfect. No report 
of the San Francisco’s horse-power has yet been made, but she is 
credited with an actual speed of 19°51 knots, to which 0°20 was 
added as a correction, making an apparent speed of 19°71 knots. 
The actual four-hour speed of the Baltimore is not known; but 
the Philadelphia, a sister ship in every respect to model, made 
19°678 knots with 8815 indicated horse-power. 

Thus we have an equation, which shows that the Baltimore’s 
a should have been 20°577 knots. Another equation shows 
that the Philadelphia, with the Baltimore’s power, would have 
made the same speed, namely, 20°577. Now, assuming the models 
to be of equal value, and lightening the Philadelphia to the San 
Francisco’s displacement—4080 tons—she would have made 20°91 | 
knots under 10,096 indicated horse-power. The formule by which 
these results are deduced are among the simplest and most common | expressed in standard units of length. The usual engineering 
in marine engineering. They are as follows, expressed in words :— practice of the present day is to measure the total extension, and 
“* Multiply the known indicated horse-power of the Baltimore by | to express it in percentage of the original length of specimen ; but 
the known coefficient of performance of the Philadelphia ; divide | this practice makes it difficult to draw correct comparisons of 
the product by the two-third power of 4080 displacement of the | ductility between different experiments, unless the specimens have 
San Francisco, and the cube root of the quotient will be the speed | been all made to the same pattern. It also prevents the value cf 
which the latter vessel should have made in knots and hundredths | the material being discriminated as between capability for stricture 
of a knot, namely, 20°91.” | and the capability for stretching without loss of strength. The 

But as the San Francisco made only 19-71 knots an hour, with | author described a method for separating the measurement of the 
the correction in her favour, it appears that she fell 1-20 knots | general extension from the local, and recommended a column in 
short of her designed performance. This cannot be charged to | test reports of ‘‘per cent. general extension,” leaving the present 
the Bureau of Steam Engineering, because the machinery design | column of “per cent. contraction of area” to record the capacity 

It cannot 4 | for stricture, and the present column of total extension in inches, 
charged to the Bureau of Construction, because the San Francisco’s | from which the local extension can be deduced by subtracting the 
model is a trifle finer in ficient of displ t than that of | recorded general extension from the total as measured after the 
the Philadelphia, and her “‘ lines” were unqualifiedly approved by | sample is broken. It will be seen that Mr. Wicksteed’s proposal 
as eminent an authority as Sir Nathaniel Barnaby. would avoid the inaccuracy resulting from a measurement of the 

Hence it would appear that the failure of the San Francisco to | total extension of a test piece without proper reference to the 
realise a performance proportionate to that of the Baltimore is due | length of the specimen, or of the part free to change form, 








MEASUREMENT OF ELONGATION IN TEST SAMPLES.—The follow- 
ing is an abstract of a paper read on this subject in the Mechanical 
Section of the British Association at Leeds, by Mr. J. H. Wick- 
steed :—When a bar of metal is stretched with a longitudinal pull, 
it first extends generally throughout the whole of its free length ; 
after which, especially in the best iron, mild steel, and copper, it 
extends locally about the place of final fracture. The “‘ general 
extension continues so long as the bar offers increasing resistance 

| to the pull, and from the end of that stage to final fracture the 
| extension is local. The general extension is unaffected by the 
shape or proportions of the specimen, and may be correctly ex- 
pressed in units of its own length. The local extension bears no 
relation to the length of the specimen, and should therefore be 
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HOT CHARGING TROLLEY FOR ROLLING MILLS. 


MR. R. R, GUBBINS, ENGINEER, NORTH KENT ROLLING MILLS, ERITH. 








Fig. 5 


HOT CHARGING TROLLEY FOR ROLLING MILLS. 


Ix rolling mill practice it has been the custom to wait 
until the billets or flats are cool enough to handle before 
charging them into the re-heating furnace ; the convenience 
of their being laid by hand upon the “peel” being of more 
importance than saving their heat. 

Inasmuch as the heat of the billets when they leave 
the forge train is only a little less than welding, it is 
obvious that a large amount of fuel must be wasted by 
this practice. There is also loss from oxidation, as heated 
iron always makes scale in cooling. The difficulty, or rather 


Fig. 1 








the im 


ssibility, of handling red hot iron quickly, as 
required in charging a furnace with billets, has hitherto led 
to the sacrifice of their heat for the extra convenience of 
handling, and it is by no means an unusual thing to cool 


recently-made billets by playing a hose on them, so that 
they can be handled and “ peeled ” quickly. 

We illustrate in the oe oR engraving a rolling mill 
bogey or trolley designed by Mr. R. R. Gubbins, of Belvedere, 
consulting engineer to the North Kent Ironworks, Erith, by 
means of which re-heating furnaces can be quickly charged 
with freshly-rolled hot billets, and the loss of heat and waste 
of iron above referred to can be almost, if not altogether, 
saved. The trolley resembles generally those now in use. It 
is substantially built, and consists mainly of two T-iron 

sarers, shown in section—Figs. 2 and 8—and in plan— 
Fig. 4. It is mounted on four wheels, the leading axle being 
Pivotted as usual. The length of the bearers is sufficient to 
contain at least half a heat of merchant bar piles or billets, 
which can be loaded on as soon as cut on the hot shears by 
the mill labourers. The trolley is then drawn over to the 





furnace, and set in the position as regards one of the furnace 
doors shown in Fig. 5. The height is such that the top of 
the piles or billets is below the sill of the furnace door, so that 
they do not interfere with the lateral motion of the peel. At 
the trailing end of the trolley is a lifter B, Fig. 1 and Fig. 5, 
actuated vertically by the treadle E, Fig. 1. A recess is cut 
in the bearers in line with the lifter B, deep enough to contain 
the blade of the peel, and bring its upper surface in plane 
with their upper surfaces. 

The furnaceman’s assistant with the rake shown in Fig. 5 
having drawn |the nearest pile on to the l, presses the 
treadle E, and thus raises the whole high enough to command 











the furnace door. The furnaceman then has full freedom to 
charge where he wishes either close to the door or in the 
most distant corners, as the peel being elevated above the 


Fig. 3 





remainder of the piles on the trolley, passes over them when 
thrust diagonally into the furnace. 

In this way the charge is dealt with quite as quickly as if 
the piles were cold and laid on the peel by hand, whilst 
one man can easily do the work of two, as piles of 24 cwt. to 


8 cwt. can be handled by him readily. Besides the fuel and 
waste of iron saved, as already shown, the saving of time in 
re-heating would be large, and in practice these savings take 
the form of increased output for the furnaces. It is estimated 
that ten heats of 2hin. billets could be heated if charged hot 
in the same time that it takes to heat seven heats cold. 








CHANDLER’S AUTOMATIC CUT-OFF 

Tue engine illustrated by the engraving, Fig. 1, is con- 
trolled by a governor in the fly-wheel, which operates a 
cut-off device within the crank chamber. This device is 
shown by Figs. 2 and 3. The engine illustrated is running 
at Messrs. Guinness’s brewery in Dublin. It is, we are 


ENGINE 


informed, ny me of runing silently at 375 revolutions per 
as one llin. cylinder, with a stroke of 9in., and 
The load was 


minute. It 
with 1001b. steam gave 37 brake horse-power. 
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suddenly thrown off down to 7 brake horse-power, and the 
speed increased only three revolutions per minute—under 
1 per cent. The engine was tested at 80lb. to 130]b. 
steam pressure, stop valve full open during all tests, 
and the variation in speed was not detected. The 
governors operate the valve from cut-off at } stroke 
to 0. The mechanism which connects the governor and 
excentric is easily understood from Figs. 2 and 3; no oil leaks 
out through the hollow crank shaft, as centrifugal force pre- 


Fig. 2 
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vents it from passing the point A. The hole through the 
crank shaft necessary for the rod which actuates the excentric 
shifting levers, does not materially weaken the crank shaft. 
By making it about 5 per cent. larger sectional area the effect 
of the hole is counteracted. In Figs. 2 and 3, B are lugs on 
excentric; C, lever on end of spindle; D, drag links; E, 
spindle passing through crank shaft; F, shifting excentric ; 
G, governor weights; H, lever outside end of spindle; and I, 











crank pin. The automatic valve is balanced by a small 
piston working in the continuation of the valve chest, shown 
on the top of the cover in Fig. 1. 
These engines are made with one or two cranks, simple, 
compound, or tri-compound ; and all engines have, the makers 
tell us, ordinary pistons and rods working through stuffing- 
boxes under the cylinders. There is thus, we are informed, 
no leakage past the pistons into the crank chamber, and no 
oil or air enters the cylinders from the crank chamber, which 
therefore keep cool and clean; the stuffing-boxes under the 
cylinders are subjected to exhaust steam pressure only. 
The engine is made by Messrs. Bumsted and Chandler, Hed- 





nesford. 
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ON THE UNBURNED GASES CONTAINED IN 
THE FLUE GASES FROM GAS STOVES AND 
DIFFERENT BURNERS,! 


I HAVE been working for some time with a view of determining 
whether the gases escaping as flue gases from gas stoves and dif- 
ferent burners were really free from gas capable of bustion, 
such as carbon monoxide, or unburnt hydrocarbons, or hydrogen. 
I spent some time in trying to separate and determine the quantity 
of carbon monoxide present, if any, but this problem was beset 
with so many difficulties, that for the moment I abandoned it and 
contented myself for the present with determining the quantity of 
pea carbon and hydrogen in whatever forms these might 
exis’ 





For this p I arranged an apparatus consisting of two care- 
fully weighed U tubes, filled with strong sulphuric acid, and two 
weighed U tubes filled with soda lime, through which the flue gases 


were first passed, these absorbed the water and carbon dioxide 
contained in the flue gases, leaving the hydrocarbons—not absorbed 
by vitriol—hyd m and carbon monoxide to pass through a red- 
hot glass tube, filled closely to the extent of l5in. with oxide of 
copper pre in situ from copper wire gauze. The gases were 
then strong sulphuric acid and soda lime contained 
in previously 7 ed U tubes, and the results were calculated on 
the gas measured at 60deg. Fah. and 30in. barometric pressure, 
from the measure of gas drawn into the aspirator—treated as water 
saturated gas—the carbon dioxide and water vapour absorbed in 
the tubes were then added on to make up the measure of flue 
es originally employed, and which was taken for the determina- 
ions. 

The coal gas employed was previously passed through large 
cylinders filled with calcium chloride to dry it before combustion, 
and at the same time as the experiment was going on, and side by 
side with it, was estimated the carbon dioxide and water vapour 


thro 


are anxious to hear scientific conclusions and eager to grasp them 
—the subject of infectious di The latest born and at present 
most eagerly pursued science—that of bacteriology—deals espe- 
cially with this study; and it has established the fact that the 
pr of infecti di , of putrefaction and fermentation, 
areall closely allied, and all intimately dependent on the p 
and growth of minute vegetable organisms—the now familiar 
‘germs.’ Now, this latter-day knowl has sprung out of 
researches e earlier in the century on the nature of fermenta- 
tion. Yet Liebig, the distinguished chemist to whom those fruit- 
ful researches were chiefly due, whose re is one of the land- 
marks in the history of this important branch of science, boldly 
declared that the process was Fy chemical, that the living 
organisms had nothing to do with it, and that their presence was 
accidental, This popular ‘ result of science,’ published as such in 
a popular work, has been absolutely contradicted by subsequent 
investigation. Had it been allowed to stand, medicine must bave 
failed of an advance which promises to be one of the most 
momentous in her annals. Another instance may be taken from 
the same field. No name is more honourably linked with the 
establishment of the ‘germ theory’ than that of Sir Joseph 
Lister. His indefatigable labours contributed especially to 
show the evil wrought by germs in surgical practice, and 
he came to the conclusion that they could be effectually 
excluded by the use of carbolic acid. This was truly a 
jasered ‘result of science.’ Carbolic acid speedily became a 
ousehold word and a favourite means of committing suicide, 
Yet a fuller knowledge has revealed the fact that it is far 
from ing the virtues ascribed to it as used. Lister 
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AMERICAN NOTES. 
(From our own Correspondent.) 


é New York, October 3rd, 1890, 
_ THE markets for iron, steel, lead, copper, and coal have sud 
improved at all points. Prices have hardened within a reg 
most products—steel rails being the chief exception. The railroads 
are having about all the freight they can haul, and the Mmanufac- 
turers, miners, i farmers are enjoying a good market at fair 
prices for their various products, @ money markets at Boston 
and this city have materially improved within a week. The re- 
action brought about by the action of the Government in purchas. 
ing bonds, and in the prepayment of interest, has reached all com. 
mercial centres, and buyers, big and little, have begun to turn out 
= making, ogh a Uttk ee very extensive purchases, 
e crops, though a little behind former years, except in cotto 
are yielding heavier returns, The export trade rm cereal aa 
mr pn ey — is good. ey neon ha all —_— prospering, 
is hew avenues for employment, w isfac- 
tory returns are within easy reach, sited one 
Quotations in the iron market are about as follows:—No, | 
foundry, 18 to 18°50 dols.; No. 2, 16:50 to 17 dols.; mill iron 
15 to 15°50 dols.; puddle bars at mill, 29°50 to 30dols.; merchant 
bars, 36 to 38dols. per net ton; plate iron, 42 to 44dols. for iron 
and 48 to 50dols. for steel; tees, 54 dols.; an les, 48 dols.; beams 
63 dols. ; steel billets, 32 to 33 dols.; and steel rails, 30 to 31 dols,’ 
The anthracite coal trade is in good shape, and this month's 


Ss will reach 3,500,000 tons; November, 4,000,000 tons; 





himself abandoned it, and, with a truly admirabl dour, 
declared this summer at the International Medical Congress at 
Berlin, that he was ashamed of ever having believed in his cele- 
brated carbolic ‘‘ spray.” Similar instances might be multiplied 
indefinitely, but surely it is unnecessary to pursue the argument. 

e spectacle of sci eating her own words has become a daily 





present in the air itself by ing it by means of another aspi 
through strong sulphuric acid soda lime in U tubes previously 
weighed. The carbon dioxide in the air itself ranged from 0°41 to 
0°66 grains per cubic foot of air and the water from 3°51 to 7°23 
grains in the same volume. The amounts of carbon dioxide and 
water collected from the flue — deducting the quantities 
actually present in the air, were taken as those due to the combus- 
tion of the coal The standard I employed was the one used 
by Professor Roberts Austin in his analysis of the flue gases from 
the burning of coal, and the apparatus employed was generally 
similar to that also employed by him. The carbon and hydrogen 
left unburned were measured in terms of 1000 parts of carbon actu- 
ally derived from the combustion of the gas in the stove or burner. 
The total quantities of carbon dioxide and of water in the flue 
gases amounted to from 6°6 to 10°8 grains per cubic foot for the 
a and from 5°6 to 10°5 grains of the latter, in the same 
volume. 

The amount of flue gas passed in each experiment was about one 
cubic foot, and although the variations were considerable, the 
general results were conclusive in showing that the combustion of 
gas when burned in gas stoves for heating purposes is much more 
incomplete than one might be led to suppose. The only burner in 
which the weight of the tubes mene + constant after passing the 
burned gas, and in which the combustion was presumably complete, 
was in a paraffin oil lamp in which the flame was not turned to its 
highest point. In another experiment with the flame turned full 
on 12°04 and 3°09 respectively of carbon and hydrogen escaped 
combustion per 1000 of carbon completely burned. 

The next nearest approach to plet Le was in an 
Argand burner, in all which the carbon was — burned ; 
but an amount representing 0°2575 parts of hydrogen esca 
combustion per 1000 parts of carbon completely burned, whilst in 
a second experiment 0°113 of carbon, 2°5414 of hydrogen escaping 
combustion were registered per 1000 parts of carbon completely 
burned. Then came one of Bray’s ordinary fiat flame burners, 
burning 4 cubic feet per hour, which gave 11°12 of carbon and 
0°95 of hydrogen unburned per 1000 of carbon completely burned. 
Following in their order these results came the Welsbach light, in 
which the gas heats to whiteness a tube or mantle composed of a 
filmy thickness of the oxides of zirconium and titanium, the 
mantle being surrounded by a glass tube similar to that used in 
some paraffin oil lamps. In this case the unburned carbon 
exceeded in amount the unburned hydrogen, there being 15°486 of 
the former and 3°794 of the latter per 1000 of completely-burned 
carbon. Three experiments were made with a Marsh-Greenall’s 
heating stove, in which three Bray’s luminous burners were 
employed. 

e tirst was made with a consumption of 5°62 cubic feet of gas 
per hour, when 12°6 and 3-0 parts of carbon and hydrogen respec- 
tively were registered per 1000 parts of carbon completely burned. 
The second experiment with a consumption of 5°74 cubic feet per 
hour gave 37°6 and 11°8 respectively of carbon and hydrogen 
unburned. The third experiment with an increased consumption of 
gas—7‘l cubic feet per hour—gave 97°4 and 12°1 of carbon and 
hydrogen tively unburned. Two experiments were made 
with one of T. Fletcher’s heating stoves in which eight Bunsen 
burners play upon some fancy metal work—iron coated with 
magnetic oxide—the one experiment to which the amount of gas 
passing was not measured, gave 43°3 of carbon and 24°6 of hydrogen 
unburned per 1000 of carbon completely burned. In the second 
experiment where 6°81 cubic feet of gas were burned per hour, 
66°3 and 20°0 respectively of carbon and hydrogen unburned were 
registered, 


a: 





One experiment was made with one of T. Fletcher's stoves in 
which twenty Bunsen burners play on asbestos projecting from a 
fireclay back, with a consumption of 8-14 cubic feet of gas, 138-9 
and 11-7 parts respectively of carbon and hydrogen per 1000 parts 
of completely burned carbon were found. In a stove in which the 
hot gases rise to the top of a cylinder filled with pipes—through 
which cold air passes to be heated—and from the bottom of which 
the burned gases esca after having cooled to a considerable 
extent, upwards of parts of carbon escaped combustion per 
1000 parts of carbon completely burned. I have to thank my 
assistant, Mr. Harry Bowes, for the careful manner in which he 
has performed the delicate and difficult experiment from which the 
above results were obtained. 








POPULAR SCIENCE. 


‘* THE other day, in addressing the Liverpool School of Science, 
Lord Derby drew a sound and useful distinction between the results 
of science and science itself. The former may be popularised, he 
said, but the latter never can be. And this is true. The popu- 
larising of the results of scientific work has been greatly in fashion 
for many years now, probably owing to the brilliant gifts of certain 
eminent expounders of this particular kind of knowledge. But it 
may be seriously questioned whether even the results of science 
can be really popularised with advantage; and that upon two 
grounds. In the first place, those generalisations which are suit- 
able for popular exposition are usually the least satisfactory because 
the most unstable part of science; and secondly, even they cannot 
be profitably grasped without a knowledge of the details on which 
they rest. 

“In nearly all scientific work general conclusions must be drawn : 
tiey are at once the mental objective of the worker, the stimulus 
of his thought, and the stepping stones by which he passes on to 
fresh oo But these conclusions are rarely, if ever, perfectly 
sound and perfectly stable in themselves, As fresh knowledge 
comes to light they have constantly to be modified or abandoned 
altogether. We will give one or two instances of this. To takea 
subject which interests us all very nearly—one upon which people 








1 Read before Section B at the Lecds meeting of the British Associa- 
tion, by Sir William Thomson, F.B.S.E., F.C.8. 





commonplace. It is not too much to say that there is hardly a 
branch of science susceptible of general and wide-reaching conclu- 
sions which might not be revolutionised by some discovery to- 
morrow. This is the weakness of the inductive method. To 
scientific workers it does not matter. They know their own 
weak places, and holding fast by the immovable facts of 
actual observation and experiment, continually turn back 
to test and amend their halting conclusions. And in applied 
science it matters still less than in theoretical; for the practi- 
cal worker—say, the electrician—can handle his appliances, 
produce his results, and search step by —- for new ones without 
waiting for a theory of electricity at all, let alone a correct one. 
But to the public the general theory is the only thing attainable, 
and that packed into some convenient pocket phrase which is 

retty sure to be erroneous in proportion to its convenience and 
intelligibility. Knowledge of this kind is generally not knowledge, 
but error; and if knowledge, then partial, imperfect, and mislead- 
ing. Sci on its popular side is really a great factory of popular 
fallacies, and its expounders in one decade are kept busy refuting 
the errors to which the preceding decade has given currency. 
‘ Fairy-Tales of Science’ are only too often literally fairy-tales. 

‘**But some of the results of science, it may be said, are surely 
stable, and can be acquired with advantage. Well, can they by 
the amateur? Is it possible really to grasp the generalisation 
except in the light of its particulars! Take two of the most impor- 
tant and stable generalisations known to science ; the conservation 
of energy in physics and the atomic theory in chemistry. These are 
absolutely meaningless without abundant illustration and explana- 
tion, involving a mass of technical details which demand for their 
real comprehension a regular course of study. With the details to 
fill it up, a scientific theory is as an egg full of meat ; without them, 
a bladder full of wind, and without serious study details are mere 
words. Some sciences consist of — but details, and the more 
exact and complete they are the more they partake of this charac- 
ter. Such a science is anatomy, which is as complete as human 
knowledge can be ; but it is for this very reason unsuitable for 
popularisation. The countless isolated facts of which it is made 
up are as dry as dust in themselves, and only to be mastered by 
years of assiduous practical labour. Physical science, again, 
requires practical acquaintance with its apparatus. So too 
chemistry. Physiology—a most popul i ists chiefly 
of a on of more or less tentative conclusions demanding for 
their just appreciation two things: first, a thorough knowledge of 
the organs and tissues concerned, that is of naked eye and micro- 
scopical anatomy ; and, secondly, a thorough study of the individual 
experiments on which the conclusions are based. What idea does 
such a phrase as ‘circulation of the blood’ convey to any one’s 
mind without a knowledge of anatomy? If it is true that there is 
no royal road to knowledge, this saying is surely truer of scientific 
knowledge than of any other. 

«One result of the craze for popular science is seen in the count- 
less fads and quackeries of the day. Vegetarianism, teetotalism, 
divided-skirtism, anti-vivisection, anti-vaccination, ‘scientific voice 

roduction,’ patent medicines, hygienic this and sanitary that, &c. 
~~“ are all either founded on or supported by popular ‘ results of 
science.’ The invariable formula by which these things are 
pressed on the attention of a bewildered public is ‘science tells us 
so and so;’ and then follows some half-truth or no-truth culled 
from a popular exposition. Alas for poor Science! Every other 
rogue and fool takes her name in vain to-day. Yet there are not 
wanting signs that we have reached the high-water mark of this 
flood of delusion. The waning popularity of scientific congresses, 
lectures and addresses is a healthy and hopeful sign. Amateur 
science is beginning to be found out.”—St. James's Gazette. 














ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
Surveyors. —The tenth examination carried out under the auspices 
of this Association was held at No. 11, Victoria-street, West- 
minster, on Friday and Saturday, October 3rd and 4th, when eight 
names were entered. The written and graphic examination was 
taken on the first day, and the viva voce occupied the greater part 
of Saturday. The examiners were Messrs. J. Lobley, M.I.C.E., 
Past President, engineering as applied to municipal work ; James 
Lemon, M.I.C.E., Past President, building construction ; T. de C. 
Meade, A.M.I.C.E., Vice President, sanitary science ; W. Santo 
Crimp, A.M.1.C.E., member of council, public health law. 


Suip CaNaL ScHEMES IN 1825.—This seems a little far-fetched, 
ed as an anticipation of the phonograph. However, it is 
very difficult nowadays to be original. Even Sir Edward Watkin’s 
cones was aired, discussed, and laughed at before the South- 
tern Railway and its chairman were thought of. The Colonies 
and India says it is curious to find the Channel Tunnel, the ship 
canal from Bristol to the Tyne, and the Panama scheme, being 
made fun of in John Bull for 1825. Here are the verses :— 
Run, neighbours, run, you're just in time to get a share 
In all the famous projects that amuse John Bull; 
Run, take a peep on 'Change, for anxious crowds beset us there, 
Each trying which can make himself the greatest gull. 
The doctor leaves his patient, the pedagogue his Lexicon, 
For mines of Real Monte, or those of ee tie pat 
E’en Chili Bonds don’t cool the , nor those still more romantic, sir, 
For new canals to join the sons, Fesie and Atlantic, sir. 
When Greenwich coaches go by steam, on roads of iron railing, sir, 
How pleasant it will be to see a dozen in a line; 
And ships of heavy burden over hills and valleys sailing, sir, 
Shall cross from Bristol's Channel to the Tweed or Tyne. 
A tunnel underneath the sea, from Calais Strait to Dover, sir, 
That qualmish folks may cross by land from shore to shore, 
With sluices made to drown the French, if e’er they will come over, sir, 
Has long been talked of, till at length ‘tis thought a monstrous bore, 
Then a company is formed, though not yet advertising, 
To build, on a splendid scale, a large balloon, 
And send up tools and broken stones for fresh Mac-Adamising 
The new-discover'd turnpike roads which cross the moon. 





“) , tons. 

The demand for bituminous coal and coke is very active, and the 
roduct of new mines is all absorbed. The shipment of coke 
rom the Connellsville coal region is over 100,000 tons per week. 

‘The Southern blast furnaces are doing very well, and production 

will shortly be greatly increased by the blowing in of a number of 
the finest furnaces ever constructed. 

_ The general volume of trade is on the increase, and consumers 
in all lines feel that it is wise policy to carry larger stocks than 
sufficient for current requirements. 








AUSTRALIAN ENGINEERING NOTES. 


THE number of manufactories and works in operation at the 
beginning of the present year, compared with the commencement 
of the previous year, are shown in a return compiled by the 
Victorian Government statistician. In Victoria, the number at 
the commencement of this year was 3308, being an increase of 
154 on the previous year. The number of ds employed 
increased from 56,271 to 59,181. 

In New South Wales the number of works decreased from 3170 to 


2999, 

The Annual Report of the New South Wales Railways for 
the year ending June 30th was laid on the table of the House 
on the 27th August, being about six months in advance of the time 
usually taken in previous years. During the two years the present 
Commissioners have been in office the net increase in the railways 
has amounted to £373,951; while the previous seven years under the 
late ment showed the railways as working at a loss, although 
the traffic increased to the extent of £704,425, Notwithstanding 
the prejudiced attempts that have been made by certain Colonial 
agitators to condemn the Commissioners, the results asshown prove 
thatefficient English Z t haseffected what could not be done 
by Colonial-political administration. The result of the past year's 
working shows that the total traffic yielded £2,902,048, and the 
net profit was £1,012,140. The capital in was :—Railways, 
£30,555,123; tramways, £933,614. Of the £30,555,123 which has 
been expended on the railway construction, £27,734,581 was 
raised by the issue of debentures bearing the nominal value of 
£28,983,967, and the balance was suenlded from the general funds 
of the Colony. The —- for the year was £1,665,835, and 
the receipts £2,633,086, a proportion of 63°26, being a decrease of 
3°43 since the Commissioners took office. This would have shown 
a more marked decrease but for the ny cme expenditure 
necessitated on the lines through the late heavy weather, the extra 
cost in the renewals of engines and vehicles, and the number of 
new carriages and tramcars provided for out of working expenses. 
The extra e iture incurred up to the end of June in connection 
with the fi and slips amounted to £40,000. The absolute block 
system was applied to 262 miles of lines at the end of last year, 
compared with twenty-eight miles in 1888. On January lst last a 
reduction of 10 per cent. was made on the whole of the rates for 
agricultural produce, to operate all the year round, with a further 
reduction of 10 per cent. from February Ist to August 31st. The 
amount of rolling stock under order at the end of the year 
included 110 carriages, 456 wagons and cars, and 500 coal hopper 
wagons from various Colonial firms, and fifty-two locomotives from 
Great Britain. : 

Speaking of the results, the Sydney Telegraph states :—‘‘ The 
new system of management initiated by the passing of the present 
Railway Act has been placed fairly upon its trial in this Colony 
during the past year, and both the Commissioners and the com- 
— have every reason to be gratified by the result. It shows 
that the new system has worked satisfactory in all its parts, pro- 
ducing a general result which far exceeds anything hitherto 
achieved by this great arm of our national service. The railways 
have worked better for the men employed, better for the people 
using them, and better for the general taxpayer than during any 
previous year of their existence. . . . To evolve within two 
years this order out of the chaos which prevailed under the old 
system has been no light task, and the Commissioners are entitled 
to the hearty congratulations of the public upon the manner in 
pone the great duties intrusted to them have been so far 
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SMOKE PREVENTION IN LEEDS.—An influentially attended meeting 
was held in Leeds on the 6th inst. with the object of drawing atten- 
tion to the proposed work of the Smoke Prevention Association. 
Mr. A. E. Fletcher explained that the first object was to secure the 
co-operation of fuel users in finding out, testing, and applying the 
best and most economical smoke-preventing methods and appli- 
ances, The objects are practicable, and ought to receive support. 
If, however, faddists are put on the executive committee, the 
objects will be defeated. One speaker, for instance, thought it 
‘‘was well worth considering whether it was practicable to have 
technical classes formed for the training of stokers, or for teaching 
them how to make the best use of the particular appliances which 
they had. At present stokers were practically men who bad te 

uire all their knowledge from their own observation.” Pro- 
babiy this speaker would like to see some one appointed ‘ pro- 
fessor of stoking.” The absurdity of the notion of teaching stoking 
anywhere but where stokers do fet taught is only equalled by 
many other teaching fads. Dr. Eddison said his impression was 
that what they wanted was not knowledge how to consume smoke, 
but public opinion that would make their bench of magistrates act 
= the law. It struck him that to fine a rich man 0s, or 6s., or 
whatever it might be, was to make the prevention of smoke prac- 
tically a farce. What they wanted to do was to educate public 
opinion that smoke was a bad thing. When he had asked his 
wealthy friends about the smoke question, they said it was per 
fectly easy to consume the smoke; but when he went and loo! xed 
at their chimneys there was an immense amount of smoke coming 
out of them, and whenever he tried to impress the smoke question 
they would tell him that it was the small houses that caused the 
smoke. He had very little faith in committees, but he bad faith 
in the gradual force of public opinion making smoke inspection 4 
reality, and not a farce, as it was now. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
rly meeting of the iron trade, which was held this 

Tas a anew buyers and sellers together, as usual, from most 

f the iron trade centres, including Middlesbrough, Barrow, 
Sheffield London, and South Wales. The attendance was not, 
however, 80 large as was the case in the earlier part of the year; 

* was business of a particularly brisk character. At the same 
ee a steady tone was observable, and confidence was expressed 
in the future. It seems to be the general — that trade, often 
i? tiining since the opening of the year, with a persistence worthy 
of a better cause, has at length stopped in its downward course, 

nd, having grounded, is once more gradually rising. At the same 
ine the recent improvement in trade was scarcely conside 
sufficiently advanced to occasion any definite rise in official uota- 
tions for finished iron, though firmer rates than recently were being 
asked and obtained for second and third-class qualities. 

Marked bars were re-declared at £8 10s., which standard was 
fixed at the July quarterly meeting; but this is a decline of £1 
upon the quotation which was in force both in April and January. 
Merchant sorts were £7 5s. upwards, and common sorts £6 15s,— 
an advance upon the quarter of about 5s, : 

Galvanised sheets were quoted £13 f.o.b. Liverpool for doubles. 
This was an advance of about 10s, per ton upon July, but it still 
compares unfavourably with the rates which were asked at the 
opening of the present year, namely, £16 10s. to £17. It is satis- 
factory to note that the demand for galvanised sheets is once again 
improving, and that better orders are being obtained from India 
and other foreign markets. Black sheets were quoted about £8 
for doubles, though an instance was mentioned in which some 200 
tons had lately been sold at 5s. advance upon these prices. The 
former figure may, therefore, be taken as the present average, and 
it is an improvement of about 10s. upon July rates. This class of 
sheets has, therefore, suffered a serious decline since the opening 
of the year, for in January the commanded £10 15s, per ton. 

Gas tube strip was quoted £6 17s, 6d. This is a decline of 5s, 
upon last quarter day, and of 27s, 6d. upon the April meetings, 
whilst, compared with the opening of the year, this is a drop of 
42s, 6d. 

"Before ’Change closed the strip makers held a meeting. Repre- 

sentatives of the National Association of Tube Makers stated that 

a further reduction in tubes was desirable to meet the growing 

competition of German and other continental makers, They there- 

fore asked for a further reduction in tube strip. A concession of 
2s, 6d. was granted, making the price £6 15s., or 7s. 6d. down 
within a month. 

The Welsh makers of steel used by tin-plate manufacturers held 
a meeting and put up prices 10s. all round, making the new prices 
f.o.b. Welsh ports as follows :—Bessemer tin bars, £6; Siemens 
ditto, £6 7s, 6d.; Bessemer blooms, £5 12s, 6d.; and Siemens 
blooms, £6. For delivery into the Birmingham district 5s. per 
ton must be added to these rates. ‘ 

In the pig iron trade the Scotch blast furnace dispute was the 
subject of comment, and the fact that nearly the whole of the 
Scotch furnaces were out of blast contributed to give firmness to 
the market. Cold-blast all-mine sorts were quoted £5, as against 
£5 15s. to £6 at the opening of the year. All-mine hot-blast were 
quoted 70s., as 
part-mines were 47s. 6d. to 50s., or from 2s. 6d. to 5s. better on the 
quarter, but from 27s. 6d. to 30s. reduction on January. Cinder 
sorts were 45s., as against 40s, in July, 52s. 6d. in April, and 
67s. 6d. in January. 

Midland brands were in good —— at 51s. to 52s. 6d. for 
Northamptons and Derbyshires. This is an increase of 2s. 6d. 
upon last quarter, but a decline of about 25s. on the opening of 
the year. 

The Tredegar Iron and Steel Company—Scouth Wales—quoted 
its No. 4 hematite 70s. delivered Birmingham, and its second 
quality 60s.—Fuel was in good demand at firm rates, 

Extensions of plant upon a considerable scale are ‘contemplated 
by the Birmingham Corporation in connection with their water- 
works department. This week, at a —e of the city council, 
Alderman Sir Thomas Martineau presented the report of the water 
committee, and pro) a resolution authorising the committee to 
consult with Mr. James Mansergh, C.E., or failing him, some 
eminent consulting engineer, as to the further powers to be 
obtained by the Corporation with reference to additional works 
and sources of water supply necessary to meet future requirements, 
He explained that the need for additional works arose from the 
marvellous a of the demands on the supply of the 
department. In 1870, the year in which the Act of Parliament 
was obtained under which the Shustoke reservoir and works were 
constructed, the total ro gees to 2508 million gallons, 
but in 1889 the supply risen to 5212 millions, b i 
Ad amano rnd - ly — — doubled. 
n 1870 the supply ave ‘87 million gallons per da 
and in 1889 1498 million gallons. Dividing the  ninetexa 
years into two periods, it would be found that from 1870, 
when the supply was 2508 million gallons, it increased to 3612 
million gallons in 1880, or an increase of 1144 million gallons, and 
from 1880 to 1889 it increased to 5212 million gallons, or another 
increase of 1560 million gallons. During the first ten years the 
increase was ——e like one-third of a million gallons per 
day, and in the second period one-half million gallons per day, 
which might now be taken as the rate at which their require- 
ments grew. Their minimum yield of water at the present 
time averaged 164 million gallons per day, and their average 
supply was less than 144 million gallons, so that it would 
seen that in their minimum the an ample quantity 
to meet the average supply. But they must be ready to meet 
their maximum supply in hot weather and times mf drought. 
Their storage at present amounted to 500 million gallons, sufficient 
to afford a supply in times of drought for a period of five months. 
They might be satisfied if they only had to deal with the present, 
but it was necessary to look to the future. Probably in 


four or five years they would reach the av daily 
suppl of 17 or 17} million gallons, and in dry weather they 
ou 


reach the maximum of 22 million gallons, and it was for 
that they would have to prepare. Their minimum yield, increased 
by that of the Longbridge sinking, would, they rs be equal to 
meet the average demand; but in 1894, instead o havin rage 
for five months, it would a be for 110 days. Under those 
circumstances, the committee thought it advisable to take steps to 
meet further requirements, Mr. Fallows seconded the resolution. 
Mr. Brinsley asked if that was the first step towards spending a 
million or a million and a-half of money. Alderman Johnson said 
there was no proposal to spend a million of money. The proposal 
was that they should obtain the best professional assistance.—The 
resolution was carried, and the report approved. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The situation in the iron trade during the past 
week has been most perplexing. With the determination of the 
Scotch ironmasters at the close of last month to damp down their 
furnaces rather than give way to the demands of the men, there 
Was necessarily a further upward movement in the price of near! 
all descriptions of pig iron. The determination of the Scotch 
ironmasters had, however, barely been carried into effect when 
without any ye assignable reason, there was a sudden and 
fatraordinary rop in warrants; and since Tuesday the market 

ere has been altogether unsettled, with bysinessin pig iron almost 
completely ata standstill. In previous reports I have referred to the 
very general disinclination to regard the threatened dispute with the 


ainst 62s, 6d. in July, and 90s. to 95s. inJanuary; | ¢¢g 





blast furnacemen on the Clyde at all seriously. In many quarters 
there has been a disp2sition to look upon the threaten mping 
down of furnaces rather as an operation for forcing up warrants than 
as the actual outcome of the dispute with the men, and the general 
belief that the Scotch ironmasters would not run the risk of so 
serious an injury to their special trade as would be involved by the 
blowing out of furnaces, and the consequent stoppage of produc- 
tion over a protracted period has no doubt had the effect of pre- 
venting any great anxiety on the part of buyers with regard to the 
future. Certainly there has been no eagerness to place out orders, 
and the collapse in the warrant market at Glasgow, on Tuesday, 
has renewed a feeling of uncertainty with regard to the whole 
matter. Makers, in view of the ibility of a prolonged stoppage 
of the output of pig iron in Scotland are disinclined to sell except 
at their quoted rates, Buyers, on the other hand, naturally look 
upon the breakdown in prices as an indication of an early settle- 
ment of the dispute, and consequently are not dis to buy 
further at present; whilst holders of iron, who in many cases 
apparently share the views of buyers, seem anxious to realise, and 
have been offering at considerably under full market rates. 

The Manchester iron market on Tuesday was fairly well attended, 
but, as already intimated, the market was altogether unsettled by 
the considerable and unexpected drop in warrants at Glasgow, and 
there was little or no business doing in pig iron. Quotations had 
in many cases been slightly advanced with the commencement of 
the week, Lancashire makers asking 51s. 6d. to 52s, 6d., less 2}, 
for forge and foundry delivered equal to Manchester; whilst in 
district brands Lincolnshire iron was quoted at from 51s. 6d. for 
forge to 53s. 6d. for foundry, with Derbyshire ranging from 51s. 
and 53s. for the cheaper forge and foundry qualities, up to 56s. for 
the best foundry descriptions, less 24, delivered equal to Manchester. 
These prices were, however, altogether nominal, as there is an 
almost complete absence of any offers from buyers, even to test the 
market. Outside brands offering here were necessarily i lar in 
sympathy with the giving way in prices at Glasgow and Middles- 
brough. In many quarters sellers were not in a position to quote 
- actually fixed price, whilst there was an ab of any b 
offering from buyers. Eglinton was quoted at something like 
61s. 6d. to 62s, 6d., but buyers, if they had been disposed to place 
orders, could have bought at under these figures. Good foundry 
Middlesbrough ranged from 58s, 4d. and 59s. 4d. up to 60s. 4d. net 
cash, delivered equal to Manchester, with, however, nothing of 
any moment doing. 

n the steel trade there has again been only a very limited 
business coming forward. Quotations for hematites remain at 
about 68s. to 68s. 6d., less 24, for good foundry qualities delivered 
in the Manchester district. For steel billets quotations have 
averaged about £5 7s. 6d. for delivery here, with a few trans- 
actions at a little under this figure. Steel plates still meet with 
very little inquiry in this district, and Jocal makers, who appear to 
be short of work, are open to entertain specifications at about 
£8 5s. per ton for good boilermaking qualities delivered to con- 
sumers in the neighbourhood of Manchester, with steel boiler- 
plates from other districts firm at about £8 7s. 6d. to £8 10s. per 
ton, delivered here. 

The manufactured iron trade remains without any very material 
change. There is a moderate business doing, but no appreciably 
increased weight of new work coming forward, and prices are not 
more than maintained at late rates. For bars delivered in the 
Manchester district £6 10s. is still about the full average figure 
obtainable, and there are sellers of some local bars at as low as 
7s. 6d. Hoops average £6 17s. 6d. to £7, and sheets from 
£7 15s. for some local qualities up to £8 and £8 2s, 6d. for the 
better descriptions, 

The monthly report of the Steam Engine Makers’ Society which 
has just been issued is much the same in its general character as 
those of some time There is perhaps not quite the same 
pressure of demand for workmen, and the number out of employ- 
ment on the booksis slightly in excess of what it was a few mont 
back, but there is no appreciable falling-off in the;}demand for:men, 
and the percentaye of members on the in receipt of-out-of 
work donation is not more than ? per cent. of the total member- 
ship. The returns from the various districts with regard to the 
condition of trade are still of a satisfactory character; in the ship- 
building centres the reports are more encouraging than they have 
been recently, whilst both stationary and locomotive engine builders 
continue all very full of work, and boilermakers both for land and 
marine work are well supplied with orders. Amongst machine 
tool makers activity is fully maintained in all the leading districts 
devoted to this branch of trade. In fact, the returns sent in to 
the society show no approaching slackening down in any import- 
ant branch of industry. With regard to wages and labour ques- 
tions, there is nothing important at present going on beyond a 
few local disputes, which only affect isolated works or small dis- 
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iation of Engineers, which this week 
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opens its thirty-fifth discussion session by a social meeting of the 
members, has issued a very interesting programme of papers. 
a these Mr. H. Guthrie, C.E., has promised a paper on 
the ‘‘ Graphic Tabulation, and some Relations of Art to ineer- 
ing,” Mr. J. J. Harper a paper on ‘‘ Automatic Expansion Gear,” 
and Mr. D. B. Donald on ‘‘ Steam Cranes.” essrs. Thomas 
Ashbury, 8. Dixon, and other members who are at present 
attending the meeting of the Iron and Steel Institute in America, 
will occupy an evening with reminiscences of their visit to the 
United States, which will no doubt furnish abundance of interest- 
ing and instructive information. Mr, A. B. Blackburne, the 
assistant manager of Messrs. Mather and Platt’s Electrical Depart- 





than they have been for some months past. Rails are in good 
demand, and heavy sections are quoted at £5 2s. 6d. per ton, light 
sections at £6, and colliery rails at £7. In tin-plate bars a better 
business is doing, and prices are steady at £5 2s. 6d. per ton, with 
a prospect of still higher prices. Hoops, wire, Fitlets, slabs, 
forgings, and castings are all in good demand, and _ are ver 
steady. An improvement is noted in steel shipbuilding material. 
Plates are quoted at £6 15s., and sections at £6 per ton, while 
steel boiler plates are at £8, 

_ Shipbuilders do not report any new orders, but they are not in 
immediate want of new contracts, as their hands for some time are 
very full, and the prospects of new work are highly satisfactory. 
In the boilermaking and ironfounding departments there is a very 
brisk business doing, and orders are well held. 

Iron ore is firmer this week at lls, 6d. per ton for average 
qualities, net at mines, 

There is a large and regular consumption of cole and coal at late 
prices, which are, however, likely to be improved upon in the 
early future. 

Shipping shows a weaker tone, and not only are the exports of 
pig iron and steel much less on the week, but there is a falling off 
of practically 20,000 tons during the period of last year extending 
up to the end of September. 

Colonel North and several commercial men interested in the 
poraion of the Tubular Frame Wagon Company visited Barrow 

t week, with the object of og wid the works of the Vulcan 
Steel and Forge Company, which have stood idle for some time. 
This new company contemplates the building of freight cars on the 
American bogie principle. They are to be built of tubular steel, 
to carry thirty tons each, and are to be constructed for the British, 
colonial, and general foreign railways. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland pig iron market has been in a somewhat dis- 
—— condition this week, and as the animal pig goes by the 
le of contrary, so has the iron pig done the same this week. 
Everyone expected that when the strike of blast furnace-men 
became general in Scotland, there would be a rapid advance in 
prices and a large demand; instead of which there has been a 
rapid drop and an extremely quiet trade. It was expected that 
there would be considerable fluctuations during the progress of the 
strike, but no one looked for a heavy fall aa work was entirely 
stopped; yet, between Monday morning and Wednesday morning 
there was a decline in Middlesbrough warrants of 2s. 6d. per ton, 
‘‘the why and the wherefore” for which could not be explained, as 
there are no signs of either masters or men in Scotland giving way, 
but rather the chances are that the strike will be a prolonged 
one. Cleveland makers have ceased to quote; they have 
good orders on their books, and, believing that prices must 
speedily recover, they are content to wait. Certainly this week 
it has been the unexpected that has happened in regard to 
ig iron prices. On Monday Cleveland aaiaen generally realised 
. 6d. for early deliveries of No. 3, and some sellers got as much 
as 51s. 6d.; but no one on Wednesday would pay even as much as 
49s., a figure at which the producers would not look. The best 
price for Middlesbrough No. 3 warrants has been 50s. 6d. cash, 
that being obtained on Monday; but on Tuesday 49s. was the 
rate, and on Wednesday 48s., with sellers at 48s. 3d. 

There is now a very heavy delivery of Cleveland iron to the 
Continent, as is usual in October, this being the time when the 
Continental consumers get in supplies to last them over the winter, 
when the navigation in the interior is closed; but there is now 
not much iron to be bought for delivery this month, and if there 
was, makers would find it difficult to supply it, because their stock 
of No. 3 is very small. They are making more of that quality than 
they did in the summer, but still the furnaces are not producing 
the proportion of the better qualities that they should do. The 
= of the common qualities have not suffered much by the 

uctuations in warrants, indeed they are even stronger, and while 
No. 4 foundry is offered at 47s., grey forge is up to 46s. Local 
hematite varies between 57s. 6d. and 59s. at furnaces for mixed 
numbers. The stock of Cleveland pig iron in Connal’s stores on 
Wednesday night was 90,658 tons, or 385 tons decrease on the 
week. There is every probability that stocks will be largely drawn 
upon this month if the Scotch strike continues. 

The official accountants have ascertained that the average price 
realised by the Cleveland ironmasters for No. 3 during the quarter 
ended September 30th was 44s, 5°97d., this being Qs. 134d. decrease 
upon the June quarter’s price. It does not affect wages, however, 
the sliding scales of blast furnacemen and ironstone miners being 
in abeyance at present, and in August it was agreed that the blast 
furnacemen’s wages should not be altered until the end of the year. 
If the late sliding scale had been ruling, wages would have been 
brought down 2} per cent. The only change that the scale will 
bring about will be a reduction in the railway company’s charges 
for the conveyance of ironmaking materials, which are regulated 
by the average realised prices, and rise or fall 1 per cent. for every 
1s, advance or fall in the realised prices. 

The Cleveland Ironmasters’ September statistics were on the 
whole very favourable, showing a larger decrease in stocks than 
had been expected—12,244 tons, nearly all this being taken from 
makers’ unsold stocks. Their shipments were 10, tons better 
than in August, and local deliveries were also heavier, because 
local races did not, as in August, interfere with work at the 





ment, will contribute a paper on dynamos, with the ideration 
of the chief features which regulate their application ; Mr. John 
Angell, F.C.S., has promised a paper cn Dr. Joule, with special 
reference to his discovery of the mechanical equivalent of heat ; 
Mr. E. G. Constantine will deal with the consideration of self- 
adjusting bearings; Mr. C. F. Budenburg will read a paper on 
steam engine governors, and Mr. Thomas Ashbury, C.E., will con- 
clude the session with a paper on ‘‘ The Manchester Ship Canal.” 

In the coal trade, business remains without animation, and sup- 
plies of all descriptions of fuel are ample to meet present require- 
ments. The miners generally are considerably restricting the out- 
put, and thus preventing the accumulation of stocks of any 
weight. Prices are about steady at late rates, although in some 
instances the maximum quotations at the commencement of the 
month are scarcely being maintained at the pit mouth; best coal 
averages 12s, to 12s. 6d.; second qualities, 10s. 6d. to lls. 3d.; 
common coal, 9s, to 9s. 6d.; burgy, 7s. 6d. to 8s.; the better quali- 
ties of slack, 6s, 6d. to 7s., with inferior sorts obtainable at as low 
as 5s. to 5s. 6d. per ton. 

pee ne | continues 7 active, with good qualities of steam 
coal delivered at the high-level, Liverpool, or the Garston Docks, 
fetching readily about 10s. 9d. per ton. 

Barrow.—There is a steady business in hematite pig iron, and 
the inquiry has been strengthened by the fact that the stoppage of 
furnaces in Scotland has not only put a check on the general iron 
trade, but on hematite, as well as other qualities of pig iron. The 
furnaces in this district are steadily employed, but ‘thirty-two of 
the seventy-eight furnaces built are out of blast. The output is 
not as la as the consumption, and stocks are still on the 
decrease. e reduction in stocks this week amounts to 1093 
tons, making the reduction from the beginning of the year 137,748 
tons. Stocks, however, still remain May Bp i) amounting as they 
do to 242,796 tons, compared with 380,539 tons in the beginning of 
the year. There is a good Continental and forei; demand, but 
very little inquiry on American account. The home demand, 
however, is very brisk, especially for Bessemer qualities, which are 
being largely used by steel makers. Prices this week advanced to 
60s. 74d. for hematite warrants, but have since gone down to 
59s. 9d. cash. On the other hand, makers of pig iron have firmly 
held to their prices, and are quoting 61s. to 62s, 6d. per ton for 
parcels of mer iron in mixed numbers, 

The steel trade shows a good position, and prospects are better 





hed ironworks and foundries. Only 242,389 tons of pig iron 
are in stock in the districts, which is short of two months’ make of 
Cleveland pig. 
It is stated that the North-Eastern Railway Company 
roposing to increase the dation for p gers 
iddlesbrough by constructing an excursion platform to the west 
of the present passenger station, with an entrance from Linthorpe- 
road, one of the main thoroughfares in the town. At present, all 
excursions are despatched from and arrive at the regular passenger 
platforms. The company has now commenced the erection of a 
very extensive new station at North Stockton. 
he work at a number of Tyneside shipyards has been much 
hampered for several weeks by a strike of joiners, and the comple- 
tion of new vessels has been considerably delayed, though new 
hands from other districts have within the past week or two been 
put on, and who, from fear of disturbance, live on the works. The 
dispute with the joiners is a most curious one. Some time ago a 
controversy took place between the ship carpenters and joiners as 
to the work which each should be required to execute. They 
could not agree, and called in Mr. Thomas Burt, M.P., as referee, 
who decided in favour of the ship carpenters. To the surprise cf 
all, the joiners refused to abide by the award, and struck work. 
The men have now been idle for several weeks, and the Mayor of 
Newcastle has expressed his willingness to mediate in the matter. 
The ship carpenters’ business, it may be said, is one that is much 
less important than it was, and appears to be practically dying out 
now that iron and steel are so much used not only for the hulls, 
but most other parts of vessels. The conduct of the joiners in 
submitting a dispute to arbitration, and to an arbitrator of their 
own choosing, and then repudiating his word, is generally con- 
demned. 
The finished iron trade of this district is improving steadily, and 
rices are very stiff, though not quotably higher than last week. 
ron ship-plates are £6 7s. 6d.; iron boiler-plates, £7 7s. 6d.; iron 
girder-plates, £6 12s. 6d.; iron ship angles, £6 2s, 6d.; heavy iron 
sheets, singles, £7 12s. 6d.; common iron bars, £6 2s. 6d.; best 
bars, £6 12s. 6d., al] less 24 per cent., but a little less would 

enerally be taken for a large order. There is a good inquiry for 
pa we over the first half of next year. Operations at most of 
the iron and steel works on Tees-side have been curtailed this 
week for want of water, nearly all the establishments getting their 
supplies from the Middlesbrough and Stockton Corporations Water 
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Board, and owing to some defect the usual supply was not forth- 
coming on pone 

The steel manufacturers have a good supply of work, but there 
is a quieter demand than there was last month, especially for rails, 
the prices of which are about £5 2s. 6d. at works. A good many 
rails have of late been sent to New Orleans, but now that the 
McKinley Tariff Act has come into force it is probable that very 
little further work will be sent from this district to the United 
States. Canada is taking a good quantity of rails from the Tees- 
side Works, as also is India and West and South Australia. The 
price of steel ship-plates is £6 17s. 6d., and in some cases £7, less 
2} per cent. at works, and iron ship-plates £6 12s. 6d., less 24 per 
cent. Steel railway sleepers can be got at £6 2s. 6d. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE iron market is at present in a somewhat unsettled state. 
No two opinions of the future seem to . The strike in Scot- 
land, changing from twelve to eight hours on the west coast, and 
an upward movement in coke, point to higher prices in pig iron; 
but the main consideration is, will the present demand be kept up! 
Hematite pig iron is selling in Sheftield at 67s. per ton, and common 
—_ iron at 46s. 
e d d for material continues » and prices 
remain unchanged. The North British, Caledonian, North- 
Eastern, Great Eastern, South-Eastern, and even the London, 
Chatham, and Dover Railways, are ordering more rolling stock. 
All are freely placing their requirements. The Indian railways, 
after a period of comparative quietness, have sent over some good 
indents. In marine material the business is brisk, and well sus- 
tained from all directions. 
Mr. A. M. Chambers, of Messrs. Newton, Chambers, and Co., 
Thorncliffe, states that his company, with the Tinsley and the 
Nunnery collieries, have not advanced their prices this month. 
Other collieries have done so, including Ear] Fitzwilliam’s, Mitchell 
Main, Denaby, Wath Main, Manvers Main, Kilnhurst, Clay Cross, 
Birley, Sheepbridge, Staveley, &c. Thorncliffe, Tinsley, and the 
Nunnery have an important local trade, and had good prices 
during the whole of the summer. Colliery companies who sell to 
merchants usually reduce quotations in the summer months, and 
in October move up to winter prices. 
It is too soon yet to review the results of the armour plate tests 
in the United States, as we are without the official reports, as well 
as the account of the European representatives who witnessed the 
experiments. The Sheffield plate was forwarded by Messrs. 
Charles Cammell and Co. Though perforated by each of the 
four 6in. Holtzer forged steel projectiles, it broke them all up, the 
respective penetrations, measuring from the heel of the shell to the 
rear of the plate, being 4}in., llin., and — The projectiles, 
however, which attacked both the French steel plates, do not appear 
to have penetrated nearly so far into the plates, and have 
apparently not suffered nearly so much in themselves. In two 
instances it is stated that the projectile rebounded apparently 
uninjured, in one case being set up only xpoin. In the course of 
inquiries made after the New York Herald’s report was received, I 
was told that experience proved that when forged steel projectiles, 
either of English or foreign manufacture, flying with the velocity 
of 2000ft. per second, are stopped by an armour plate they are 
almost invariably either broken up or much distorted in form. 
Of course there have been cases where exceptionally good 
projectiles have shown but little damage, but these cases 
are rare when the projectile is stop without _ perfo- 
rating the plate. Projectiles fired with high velocities have 
frequently passed clean through armour plates without re- 
ceiving themselves apparently any damage. This, of course, 
is quite a different thing to being suddenly arrested, as one 
cannot say with certainty what amount of work the projectile was 
called upon to do in completely perforating the plate, whereas if 
the projectile is stopped the amount of resistance is definitely 
ascertained providing the velocity is known. “If these projec- 
tiles,” said my informant, ‘‘ were fired with low velocities against 
soft steel plates, the whole affair is understandable, both as regards 
the plates not breaking and the condition of the projectiles; but 
if they were fired with the full velocity, viz., 2075ft. per second, as 
stated in the Herald’s reports, the results obtained are simply 
inexplicable, and not in accordance with any former experience.” 
Mr. T. E. Vickers, Chairman of Vickers, Sons, and Co., River 
Don Works—where all-steel plates are now being made for the 
Government—expresses his belief in the accuracy of the report of 
the trials, ‘‘ with the exception of a seven all cracks.” He states 
that he fully anticipated the steel plates would beat the compound 
armour, but did not expect that the difference would be so great, 
*‘and,” he adds, “‘it would not have been had the compound plate 
been of equal quality to the average of its class.” Mr. Vickers’ 
views on the subject were formed from the results of the trials on 
board H.M.S. Nettle, in 1888 and 1889, of plates of similar dimen- 
sions to those tried in America. ‘‘ The result of these trials,” he 
says, ‘‘showed that the two all-steel plates made by my company 
were better than the two compound plates in the same competition, 
one of the latter being equal to the steel plate, while the other was 
very inferior, and was easily penetrated.” Mr. Vickers, however, 
fails to see how these trials point to the advantage of the use of 
nickel. Further trials will shortly come off at St. Petersburg, 
where it is expected the American results will be reversed. 
The return of Sheffield trade with the United States for the 
quarter ending September 30th shows that the total exports 
reached a value of £179,996, being a decrease of £14,273 on the 
previous quarter. Cutlery was exported to the value of £74,970, 
and steel to the value of £78,824. For the corresponding quarter 
of 1889 the values of cutlery and steel exports were respectively 
£59,907 and £71,234. The increase was caused by the desire to 
get goods in before the McKinley Bill came into operation. 
Mr. Geo Blake Walker, F.G.S., the m er and principal 
partner of ‘the Wharncliffe Silkstone Collieries, Tankersley, South 
Yorkshire, has left this district for Australia. For some time Mr. 
Walker and several other gentlemen interested in coal mining have 
been contemplating the prospect of the foreign coal trade. After 
full inquiries in various countries, Australia was selected. There a 
coalfield, extending to several hundred acres, was acquired on 
favourable terms, and a company, of which Mr. Walker is appointed 
managing director, has been formed to work it. A number of 
workmen have been sent from Wharncliffe Silkstone to the new 

in Australia. Mr. Walker left for his new duties on 
ay. It is understood that he will be away two years. 
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NOTES FROM SCOTLAND. 
("rom our own Ci 

THE struggle between the ironmasters and the blast furnacemen 
has now fairly begun. The notice of the men expired on Saturday 
last, when they ceased work everywhere except at Carron and at 
the Glasgow Iron Company’s works at Wishaw. At these two 
works the furnacemen are not connected with the union, and at 
each of the works there are three furnaces blowing, these six being 
all that is now in operation in Scotland. Before the dispute began 
there were seventy-eight furnaces in blast, and of these seventy- 
two have stopped producing iron. Of the seventy-two, nine which 
were either old or in want of repairs had been put out altogether, 
while the remaining sixty-three have been damped down—that is 
to say, they are being kept hot with fuel to preserve them from 
deterioration. 

The effect of the stoppage of the iron production upon the 
Glasgow pig iron market been different from what was popu- 
larly expected. At the opening on Monday the market was firm 
and made a general advance, but there was afterwards a very 
severe reaction in prices, and the course of business has since been 
very irregular. e fact appears to be that for two or three weeks 





past, while prices have been slowly advancing, the effect of the 
stoppage of the output has been gradually d ted. C S 
and exporters have in that time made very considerable purchases, 
and the result is that the demand is not now so well sustained. 

The probability is that when the scarcity of makers’ iron is fully 
amen , there may be another upward movement in prices. The 
special brands are already raat to be very scarce. Only a few 
firms are prepared to quote prices, and in these cases there is an 
advance this last week of 1s. to 2s, per ton. The prices of those 
qualities of makers’ iron which are in the public stores are, on the 
other hand, a shade lower, in sympathy with the position of the 
warrant market. If the home consumption and export demand 
are maintained at anything like their present rates, we should 
immediately see a very large reduction in the stocks of pig iron in 
the warrant stores. 

The shipments of pig iron in the = week have amounted to 
11,260 tons, compared with 7631 in the corresponding week of last 
year. Of the total there was despatched to Canada 2033 tons; 
Germany, 1337; United States, 780; France, 460; Australia, 432; 
Holland, 375; Italy, 200; other countries, 1083 ; the quantity sent 
coastwise being 4566, against 2755 in the same week of 1889. 

During the past week there was shipped from Glasgow machinery 
to the value of £15,800; sewing machines, £2185; steel yoods, 
£10,360; and general iron manufactures, £46,000. The latter 
included wagon frames, wheels, &c., worth upwards of £14,000, 
for Natal, and bars, sleepers, pipes, &c., to the value of about 
£11,000, for Bombay. 

The makers of finished iron appear in the meantime to have 
reaped some advantage from the crisis in the pig iron trade. 
Merchants and exporters have been pressing for deliveries ; the 
works are consequently very busy. akers have in the circum- 
stances been obliged to advance their prices 5s. per ton. The 
lowest and second grades of common are now quoted at 
£6 15s.; highest grade, £6 17s. 6d.; best bars being 10s. per ton 
higher; hoops, £7 10s.; sheets, £8 5s.; and nail-rods, £7 5s., all 
subject to the usual 5 per cent. discount. 

There is also a stronger feeling in the steel trade, and the works 
are all fully employed. The principal makers have raised their 
prices 2s, 6a. per ton, and now quote steel angles, £6 7s. 6d.; ship 
plates, £7 2s. 6d.; boiler plates, £8 2s. 6d.; and sheets, £8 15s., 
all less 5 per cent. discount for delivery in Glasgow district. 

The strike of moulders in the Glasgow district, after existing for 
about two months, has come to an end, and the men have returned 
to work on the understanding that the question of a reduction of 
wages, which was the cause of the dispute, is to be settled by 


arbitration. 
The stoppage 





The coal trade is in somewhat irregular condition. 
of the blast furnaces has thrown a large quantity of splint coals 
into the open market. The price of furnace coals is therefore 
materially lower, and the supply is very ample. The demand for 
main coal is not quite so pressing as of late, and prices are a shade 
easier. The better qualities of ell coal are in brisk demand for 
shipment, and in their case prices are well maintained. 

Strikes of dock workers at Grangemouth have interfered with 
the export trade in that district, and shippers have been put to 
ee inconvenience owing to the difficulty experienced in loading 
vessels. 

Traffic on the Forth and Clyde Canal has been much interrupted 
by the strikes above alluded to. The pig iron shipped from the 
Tees to Grangemouth is brought along this canal to the Glasgow 
district in barges, and for several days these vessels have ceased 
plying, so that the pig iron is accumulating at Grangemouth and 
founders are becoming anxious as to supplies. It is believed that, 
if the communication is not soon restored, the iron will have to be 
brought by rail, which will add greatly to the cost of carriage. 

e colliers continue their agitation for an advance of wages. In 
the Larkhall district of Lanarkshire the men have this week got a 
rise of 6d. per day. It is understood that the coalmasters in that 
quarter have heavy orders to fiJl up during the next two or three 
weeks, and they have given the advance in the hope that the 
colliers will work five days, instead of four days of the week. 








WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

ANY one traversing the district would be struck with the outward 
and visible signs of unusual prosperity in all branches. The coal- 
fields both of North and South Wales and Monmouthshire are 
being most energetically developed. In the Wrexham colliery 
district, Iam told that at alate chapel collection there were five 
hundred sovereigns in the plate. In the south, as in the north, the 
wages are substantial, and the only regret one feels is that the 
monthly holiday is persisted in so strongly, to the injury of coal- 
a and men, as the coal output of the lost days could easily be 
sold, 

The gossip at the Cardiff Exchange this week was that large 
contracts were being rapidly concluded, based on present prices. 
This would indicate the elict amongst buyers, and not ill founded, 
that prices are going up. House coals are certain to advance. 
They may not touch the quotations given in the Times this week, 
where No. 3 Rhondda is stated to be selling at 24s.; but are likely 
to see better prices than at present. The best steam coal is now at 
15s. to 15s, 6d., and some sales are said to have been effected at 
16s. = cheapest steam coals fetch 13s. 3d., and small is selling 
at 7s. 3d. 

The “‘ P. and O.” have been again in the field for Welsh steam 
coal, and have closed with the ‘‘ Ocean” for 100,000 tons. This 
seems a large figure ; but it must be noted that the output of the 
Ocean Company is close upon one and a-half millions per annum, 
and that there are several coalowners who exceed a million, and 
about forty-two whe turn out over 100,000 tons every year. 


sn bag is at 14s. ' Sate was 
As might eae all sorts of colliery property is rega: 
favourably. Cardiff and Swansea Colliery Company’s shares are at 


25s. premium, International at 10s., and for North’s, Newport, 
Abercarne, and Ferndale, steady application. 1 note that some of 
the Forest of Dean coal plant is coming under the hammer. In 
Wales, coal property is being firmly held. Current rumours as to 


———_, 
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sea or Newport trade. In fact, the tin-plate trade 
and vigour about it that are s irprisi bo those ae . bey as th 
secret, and that secret is that stocks have been considerably reduced, 
and that large supplies are required and higher prices certain, It 
appears that the stock of plates held in South Wales and Mon. 
mouthshire and in Bristol and Liverpool last spring was a litt! 
over half a million. That stock is now down to a quarter of ; 
million, or 50 per cent. less. Couple this with the rush to supply 
America before the tariff came into operation, and the state cf 
a) see 7 eee 
n Liverpool, I hear, 17s, and 17s, 6d. have been give: , 
pa. . arg yy Meg fey show the healthiness of pap dy 
Jokes, 16s. 6d. s. 9d.; Bessemer, 17s. to 17s. 3d.; Sj ; 
Vis, 6d, to is 94, , ; Pops a, 
Foreign ore is in demand, and Carthagena, Decido i 
laid under contribution. Prices rule oar’ lis. 6d. to toe aad 

Patent fuel is freely inquired for ; price, 14s, 6d. for best. Coke 
continues very brisk, and prices are advancing. Sales now 
effected, 19s, 6d. to 20s. for furnace, and 22s. to 23s, for foundry. 
Bookings at these figures are not easy. Pitwood is at 17s, and 
looking up. , 

There was a movement at Pontypridd, a few days ago, to form a 
colliery firemen’s union. 

The sliding scale in the iron and steel trades may now be 
regarded as an accomplished fact, Last week, at Blaenavon, at a 
meeting of the executive, the auditor was appointed, Mr. Parsons 
of Newport, being selected out of a number of candidates, : 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

: THE first week of October has passed without any change of 
importance, as far, at least, as the general iron industry over here 
is concerned. Conferences and meeti of every kind are so 
plentiful, speeches and resolutions and declarations so numerous 
and often so little to the purpose, so entirely devoid of sound 
judgment or even common sense, that they cannot really attract 
serious interest. Still, the cry for advanced wages, for eight hours’ 
work, is gaining ground in all directions, and will make itself 
heard all mee 

A pretty regular business is being done on the Silesian iron 
market, a quiet yet firm tendency prevailing. In the wrought 
iron industry activity is being well maintained generally, and 
orders are secured in sufficient number to insure employment for a 
certain period, 

The lively tone which has for some time been noticeable on the 
Austro-Hungarian iron market has, fortunately, not changed, and 
the reports coming in regarding the various branches of iron 
industry are all of a favourable character. Orders continue to 
come in rapidly and sufficiently, thus enabling active employment 
to be continued and the animated tendency of the whole business 
to be upheld. While in Germany, France, and Belgium the iron 
trade is in a weak condition, the Austro-Hungarian market, as a 
whole and in the single branches, presents the encouraging features 
of upward movement and lively activity. Regarding the different 
branches of industry, pig iron meets with ready demand, while 
there is also a steady Tasinoss going on in the finished iron 
branch. Steel makers are busily employed all round ; some large 
Government orders are expected to given out in the near 
future, which will maintain the present rate of activity for some 
time to come. 

The French iron market, which had been fairly proceeding for 
some time, is just recently undergoing a decrease in demand, and 
consequently, too, in activity, without however a perceptible 
cause, for nothing has happened to justify any downward move- 
ment. Bars are with difficulty maintained at 170f.; girders, 175f ; 
and sheets, No. 2, 205f. p.t. Steady employment is still reported 
to be going on at the foundries, whereas a weak and irregular busi- 
ness is being done in drawn wire and wire nails, but this is not at 
all surprising, export decreasing from month to month. Old iro. 
rails are in weak request at 95f. p.t. 

On the Belgian iron market there is a fairly good business doing 
in pig iron. Forge pig has been firmly maintained at 52f. for the 
last quarter. The malleable iron trade has, generally speaking, 
remained in a depressed state, in spite of efforts being made to 
raise the present low quotations. For bars 135f. is quoted, for 
sheets 145f. The firm Gillieaux, in Charleroi, is reported to have 
booked an order for plates and sheets at 160f. and 155f. p.t. free 
Paris. Heavy rails stand at 125f. to 130f.; light ditto, 140f. to 
150f.; tires, 210f.; axles, 190f. 

At the works of the Société de la Meuse, an ironclad lighthouse 
with electric projector, destined for the fortification on the Meuse, 
has lately been officially tried, and, if accounts are to be trusted, 
found to give plete satisfacti Lighthouses of this kind are 
to be erected at or near the fortifications for the purpose, in time 
of war, of throwing light, and thus detecting the enemy approach- 
ing at night. 

On the Rhenish-Westphalian iron market the slight upward 
movement noticed in our last reports seems to have been but 
temporary. In the iron ore trade dulness continues, so far, at 
least, as Siegerland and Nassau ore is concerned. There is only a 
most limited business being done, prices showing a decidedly 
downward inclination. e as of the Re. iron trade 
has not altered since last week. Buyers are still holding back 
hoping for a further reduction in price. A fairly good demand 
from abroad is just now being experienced in the spiegeleisen 
business ; orders in this special sort are reported to have been 
secured for several months to come. Prices have, consequently, 
been well maintained. The orders booked for forge pig are, on 
the other hand, only just sufficient to maintain the present limited 
occupation. Quietness prevails in the manufactured iron trade. 
Orders come in very slowly. Pricesareirregular. Bars, for instance, 
have in some cases been sold under list quotation. Girders are 
in weak request. Hoops remain quiet, prices suffering from the 
competition of those works which do not belong to the syndicate. 
No change is to note in the plate and sheet trade, both sorts 
remaining rather neglected. In the wire business the former 
dulness continues, sent for drawn wire rather more inquiry 

d to be ing forward of late. Foundries, machine and 








the laying up of a number of steamers, cited by a London cont 
porary, has not had any ill effect on the market. Last week 
Cardiff and its contributories sent away 272,000 tons of coal, 
Penarth sending nearly 50,000 tons. Newport, too, was very busy, 
and Swansea showed a general increase of 7000 tons over the cor- 
responding week of last year. 

n the iron and steel trades there is a good deal of animation, in 
the latter particularly. Most of the works are busy with tin bar, 
and the extra demand upon makers has been so marked as to run 
up prices, as I intimated lately was most probable. 

In Swansea it was currently reported that a leading maker bad 
sold a large quantity of bars at £6, or an advance of 10s. Steel 
rails are in demand at late prices. Glasgow pig has had various 
changes this week, owing to the unsettled state of things; but it 
is thought that all pig will see higher prices, and be in harmony 
with steel bars, 

On Wednesday Glasgow pig fluctuated from 51s. 114d. to 53s., 
and left off at 52s. 6d. on account of overbuying, it is stated. 

Coke ovens are being re-lit at the Forest Iron and Steel Works, 
and these will be restarted forthwith. 

There has been a small strike at the Goat Mill, Dowlais, due to 
a breakage, : ing men on other work at, it was considered, 
inferior pay. r. John Robert Jones, deputy manager, has the 
matter in hand, and an amicable settlement is looked for. The 
dispute at the Newport Engineering Works continues, and there 
have been some minor disputes at a few of the Glamorgan and 
Carmarthen tin-plate works. At Landore the wages’ question 
concerning the assorters, annealers, and boxers, has been postponed 
until the return of the executive from’ America. 

The tariff of McKinley so far has had no evil effect on the Swan- 





wagon factories are in regular and, comparatively speaking 
satisfactory employment. At a late tendering for rails at Berlin. 
the lowest offer was M. 144 p.t., others ranging between M. 147 
and M. 150°50 p.t. at works. 








INSTITUTION OF MECHANICAL ENGINEERS.—The ensuing ordinary 
general meeting will be held on Wednesday evening, 29th October, 
and Thursday evening, 30th October, at 25, Great George-street, 
Westminster, by permission of the council of the Institution of 
Civil Engineers. e chair will be taken at half- ‘seven p.m. 
on each evening by the president, Mr. Joseph Tomlinson. The 
ballot lists for the election of new members, associates, and 
graduates, having been previously opened by the council, the 
names of those elected will be announced to the meeting. The 
nomination of officers for election at the next annual general meet- 
ing will take place. The following papers will be read and dis- 
cussed, as far as time permits :—‘‘ On Tube-frame Goods Wagons 
of light Weight and large Capacity, and their effect upon the 
Working Expenses of Railways;” by Mr. M. R. Jefferds, of 
London ; communicated through Mr. Henry J. Marten. In con- 
nection with this paper the members are invited to inspect one of 
the wagons, which will be on view at any time during daylight on 
29th and 30th October, at the Victoria enger station of the 
London, Chatham, and Dover Railway, where it will be standing _ 
the siding behind the main arrival — by kind permission 0 
the Railway Company. ‘On Milling Cutters,” by Mr. George 
Addy, of Sheffield. ‘On the Mechanical Treatment of Moulding 
Sand,” by Mr. Walter Bagshaw, of Batley. 








Ocr. 10, 1890. 
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NEW COMPANIES. 


Tus following companies have just been regis- 
tered :— 
American Stove bred : hn ene Company, 
ny was registered on the 1st inst. 
BP a pH) of £250,000, in £10 shares, whereof 
12,500 are 8 per cent, cumulative preference 
shares, to adopt an agreement—unregistered— 
with ichard Heckscher, - ., for the purchase 
of the works of the Magee Furnace Company and 
the Smith and Anthony Stove Company respec- 
tively, situated at Boston and akefield, 
State of Massachusetts, U.S.A. The subscribers 


a Ord. shares. 
R. C. Richards, 126, Croxted-road, Dulwich 1 


THE PATENT JOURNAL. 


Condensed from *' The Illustrated Official Journal of 
Patents.” 





Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
“name and address of the communicating party are 
printed in italics. 


29th September, 1890. 
15, =. a aay Box of the Maxim Gun, G. F. Whitmore, 


15,854. Waeets of VeLocirepes, T. W. Robertson, 
Belfast. 


15,355. Direction Lape, M. A. Waln, Liverpool. 
15,856. ORNAMENTAL Fasric for Curtain, M. Dean, 
Manchester. 
15,357. Naiinc the Sotes of Boots, W. Peake, 
antwich. 
15,358. Toy Puzzies, H. L. Pocock, Barnsley. 
15,359. Bow.s or PuLLeys in Looms, W. Brontins, 





§. Nugent Tow wanven J. P., ; ; 
Lissens ant- Colonel W. R. " Vandeleur, ll, St. 
George’s-square 1 


A. Horne, Vulean Wharf, 4, ‘Upper Thames-s street, 
pee 0 worth House, Hornse. i 
ley, Oakworth © 
‘ Livesley, O@ ’ hy ‘ont? 


. H. Woods, 16, St. George’s- 
“2. secre etary to a company 4 1 
F. E. Adie, 27, Clements’-lane .. .. pe 1 


The number of directors is not to be less than 
three, nor more than seven ; the subscribers are to 
appoint the first ; qualification, twenty shares ; 
remuneration—chairman, £300 per annum; each 
other director, £250 per annum. Solicitors, 
Messrs. Slade and Munk, Clement’ s-lane. 





Bonaro Italian Steel and Tin-plate Manufacturing 
Company, Limited. 


This company was registered on the Ist inst., 
with a capital of £160,000, in £1 shares, 1000 
being founders’ shares, to acquire the benefit 
of a concession or privativa industriale, granted 
by the Italian Government to Signor Agostino 
Bonaro, of Genoa, for the establishment of 
tin-plate works in Italy for a term of fifteen 
years from 3lst March, 1890. The subscribers 
are :— 

8 
T. Bradfield, 12, nN, Wood Green, 

‘ASI. 
oon’ 46, ’Park- road, "Finsbury Park, ‘law sta- 

te) . 

p. i. Dabiso, 1 139, Cannon- street, merchant vx 1 
A. 3 aa 21, Evering- -rowd, Stoke Newington, 


A. ?. wt "Herold, 9% ‘Leamington-road-villae ‘Bays- 


water, traveller ’.. 1 
A. W. ieattie, 5, Sutherland- road, Tottenh ain, 

clerk 1 
M. Rathgen, | ‘Is, “Mount View- road, Stroud 

Green, correspondent $3 1 


The number of directors is not to aol less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, £250 in shares 
or stock; remuneration, £1500 per annum, 
divisible. Solicitors, Messrs. Pyke and Minchin, 
2, Metal Exchange-buildings. 





‘Elmore’s Austro-Hungarian Patent Copper 
Depositing Company, Limited. 


istered on the 26th ult., 
with a capital of £200,000, in £2 shares, to car 
into effect an ment made between Elmore’s 
Foreign and Colonial Patent Copper Depositing 
Company, Limited, of the first part; Woodhouse 
and Rawson United, Limited, of the "second part; 
and the company, of the third part; to carry on 
in Austria, Hungary, and elsewhere, at such 
places as the directors of the company shall think 
fit, and whether as principals or agents, the busi- 
ness of manufacturers of and dealers in copper 
and other metals, and all metallic alloys or com- 
pounds of the same, and all goods and articles 

made of copper or other metals and alloys. The 
first subscribers are:— 


G. a 


This company was 


Shares. 
».. , Percy-rvad, Forest Gate, secre- 
1 

J. Munford, 50, Trinity- -square, ‘Borough, ac- 


—. 1 

G. Carter, 40, ‘Denning-road, Hampstead |. 1 

B. F Howard, St. James's Lodge, Beckenham .. 1 

H. yt 6, Penshurst-road, N.E., shipping 
cler’ 

A. W. Taylor, ‘58, “Bloemfontein-avenue, ‘Shep- 


herd’s Bus! 
E. W. Clayton, 9, Hollywood. villas, South: 


—~ 


fields 


_ 


There are not to be less than three nor more 
than nine directors; the first to be appointed by 


the subscribers ; qualification, bei a share- 
holder. Remuneration—chairman, £400; vice- 
chairman, £300; other directors, £200 per 


annum each, together with 25 per cent. upon 
net profits made from manufacturing and 1 per 
cent, upon net ange made from sales of 
patents, li Solicitors 
Messrs.” Ashurst, lacexte, Crisp, and Co., 6, Old 
Jewry, 





Union Works, Limited. 


This company was registered on the 26th ult., 
with a capital of £10,000, in £10 shares, to 
acquire a patent granted to Frank Southard, 
dated 29th November, 1888, No. 17,408, and also 
of certain premises at Kent- street, ‘Northam, 
Southampton, known as the Forged Screw Fac- 
tory, and to manufacture patent cranks for eycles, 
forged screws, and to tendo e as cycle, screw, bolt, 
nut, and chain manufacturers. The subscribers 





are:— 

Shares. 
Mrs. E. Kittoe, Wareham, Dorset .. 1 

F. Cian, "Portswood, Southampton, ‘soii- 
1 
7. eu Oldre Wareham, ‘brewer's manager 1 
> rey, Waren engineer ha 1 
rs Path ie Northam, Southampton 1 
ae J. Stevens, muthaenpton, accountant _ 1 
; oe 1 





‘ The onilien of diveiiens is not to be less than 
Wo, nor more than seven, the first being the 

subscribers denoted by an asterisk and J. Har- 

coms Ivory, of Woking; qualification, £100 in 

Shares or stock; remuneration, £1 1s. each per 

meeting attended, Registered office, Kent-street, 
Northam, Southampton, 





15,360. Pomntine Pencits, W. P. Thompson.—(Mendl 
and Liwy, Austria.) 
15,361. Suirt Strups and Fasteners for Earrinos, J. 
Jacobi, Liverpool. 
“—. Cisterns for WATERING Garpens, P. H. 
Bracher, Liverpool. 
15,363. ae Swine Wes Rack, H. Hilton, 
mford. 
15,364. Fancy Watt Brackets, W. Mitchell, jun., 
Southampton. 
15,365. Dies for Empossinc Paper, H. M. Kitchell, 
London. 
15,366. Taxkinc Away Pics from the Castine Bens of 
Buast Furnaces, L. Richards, Workington. 
15,367. Buoyant Deck Seats, ke., C. Gannaway, J. 
Maitland, and 8. Hands, Glasgow - 
15,368. Boor PROTECTORS, Fr. Buckle, Leeds. 
15,369. Apparatus for Currinc Currse, B. Tupholme, 
Sheffield. 
ee Cup for Tricycues, &c., T. Somerfield, 
effie 


15,871. Bur_pinc-up Worps, E. Davidson, Sheffield. 
15, — Pennoiver, P. Mee and J. W. Hand, Chester- 
e 


ne and TRAVELLING Baas, J. N. Mappin, 
15,374. Parts of a VeLocirepe, F. Westwood, Bir- 
mingham. 


15,375. Horsesnors, G. C. Wittey, Colchester. 
— ens &c., Spike, for HorsesHoes, C. Chester, 


15, a7, oer ENDING ARTICLES of Dress, G. F. Alsing, 
Sheffield. 

15,378. Or Lamps, J. Watmough, London. 

15,379. Compustion of Fuet, J. Platt, Sheffield. 

15,380. IMpLement for Removine Hayricks, W. Morton, 
London. 

15,381. SappLtes and Srrines of VeLocirepes, H. 
Edwards , London. 

15,382. SEARCH Licuts, R. G. H. Overton, London. 

15,885. Caspr for Fastentnc ENVELores, J. Spreadbury, 

mdon. 

15,384. Fisnine Ree.s, H. Westbury, London. 

15,385. Lapies’ Dress Evevators, G. R. McDonald 
and F. T. Plester, London. 

15,386. Tires for the Warets of VeLocirepss, T., F., 
and E. Warwick, London. 

15,387. Ecastic SHors and Supports for Cuairs, &c., 
H. Waterson, London. 

15,388. Cuarocina Gas Retorts, J. F. Braidwood, 
London. 

15,389. Sarety Purse, J. B. Bennett, London. 

15,390. Pennoiper, A. E. Flowers, London. 

15, 391. Srereotyre Prates, H. J. Allison.—(A. Sav vée, 
Franc €.) 

15,392. Monocycies, W. H. Dunkley, London. 

15,393. Rance-Finper, O. de B. Carey, London. 


15,394. Utitisine Sivicic Fiuoripe, E. Richters, 
London. 

15,395. Bom.ine, &c., Linen and other Fasrics, F. J. 
Money, London. 

15,396. TAR Protector for TeLerHones, N. Notovitch, 
London. 

15,397. Locks, J. H. Roach and A. E. Joyce, London. 


15,398, ComBinaTion for Winpow SiLL GarpeEns, J. L. 
Thomasson, Worcester. 


15,399. Lerrers for Names of Streets, T. Claridge, 
London. 
15, " pom saa for AzRatep Liquips, W. H. Davis, 
ndon, 
15,401. EvecrricaL Switcues, A. L. and C. W. Sax, 
London. 
15,402. Means of Apyustinc Compasses, E. Oades, 
London. 
15,403. Marine Steam Borers, &c., A. Bushbye, 
Glasgow. 


15,404. Spermine, W. Majert, London. 

15,405. TREATMENT of Sewace, J. Hardwick and L. A. 
Newton, London. 

15,406. AUTOMATIC QUICK-FIRING GuNs, C. J. M. 
Afzelius, London. 

15,407. Apparatus for Burninc Cements, F. H. 

her, London. 

van meee Carbs, H. H. Leigh.—(E. Baker, 

15, 400. Dupiex Gas Burners and Frrrines, J. Love, 
London. 

15,410. Fins 
Brondes 

15,411. Firixe Progectites with Compressep Arr, J. 
M. Fletcher, London. 

15,412. Foip-up BrEpsTEaps 
Shipley, London. 

15,413. Arc Evecrric Lamp, T. B. Grant, London. 

15,414. Wasninc Macuings, C, Schmidt, London. 

15,415. Letrer Fives, H. H. Lake.—(A. and T. Teng- 
wall, Sweden.) 

15,416. Propuction of MANGANATE of Sopa, R. D. 
Bowman. 


and Swimminc Guoves, A. Waagen, 


and Marrresses, C. 


80th September, 1890. 


15,417. Skates, C. G. Lamont, London. 
15,418. Fotprne Lappers, J. A. Dalumi, London. 
15,419. SHELLS or other PROJECTILES, ¢. Merington, 


itham. 
15, 420. MILK Cuvrn, &c., L. Watson, Middlesbrough- 
on-Tees. 
15, fe. . Croruixc for CARDING ENGINE CYLINDERS and 


, 

15, 2. Evastic Tires and Rims for Wueets of 
Bicycies, R. B. Turner and W. Bown, Birmingham. 

15,423. Repucine, &c., MeTazs, W. — Sheffield. 

15,424. VeELociPEDE Savvis, J. B, Brooks, Birming- 

m. 

15,425. Type Casgs, I. Fuchs, Glasgow. 

15,426. Hericat Raitways, JF F. Midgly, >. 

15,427. Curtinc Hair and Woot, J . W. Newall, 
London. 

15,428. Lineage tl TEXTILE VEGETABLE SUBSTANCES, 
D. Barnett, G 

15,429. TANK Teneo, a: Knox, Durham. 

15,430. Sea AncHors and Om Disrrisutors, 8. J. 
Howells, Swansea. 

15,431, BILLIARD MARKING Boarp, 8. Chappel, New- 
castle-on- -Tyne. 

15,432. ParperR Makino, J. Box, Dorking. 

15, = .. emed ALLoys, 8. Pearson and J. H. Pratt, 





16, 434. ConDENSATION WATER, 8. F. Easton, 
ndon. 

15, = for Heavy Roap Veuicies, J. Robertson, 
mn 


15,436. Heatinc Apparatus, D. Kerry and F. 
Wrigi ht, London. 

15, 437° SANITARY Nose-BaG, F. May, London. 

15,488. Compound Gas Burner, B. F. Crompton, 


London 
a wt Rims, &e., of CvcLe WHEELS, J. Warwick, 
ndon. 





15,440. Horsesnor, A. Chart, London 

1b, 441. a rae PLANE and Om-stoms, W. Kimberley, 
Lon 

15,442. Compound Merauuic Circuit System, C. E. 
McCluer, London. 

15,443. Maxine Pitts, H. L. Rappolt and A. 8. 
Steffens, London. 

15,444. CicaR and CIGARETTE Boxes, A. Boguslowsky, 
London. 


15,445. Sream Boirer Freepers, L. C. Brickenstein 
and C. A. J. Babendreier, London. 
15,446. Recepracies for Marcarine, H. Laming and 
F. H. M m, London. 
a oe ccc and Foupina Macurnes, J. Derriey, 
15,448. VeLocipepe Wueezs, J. Harrington, London. 
nee Maxine Sueet Mera Laure, E. P. Jones, 
on. 
15,450. TeLescopic Matca Licuter, W. Hebditch, 
London. 
15,451. Cas Rest, H. C. Sim: , London. 
15,452. ADVERTISING, H. E. \ London. 
15,453. Lamp, R. Westley, London. 
15,454. Scaues, J. R. Bye, London. 
15,455. Wetpina Merats, W. P. Thompson.—(C. L. 
ae we United States.) 
. WeLpinc Merats, W. P. Thompson. (Cc. L. 
reat, — States.) 
5,457. CasH moery and W. P. Thompson.—{Z. H. 


ay Bens United States. 

15,458. Snap Hooks, W.. . Thompson.—{C. G. Lund- 
borg, United States.) 

15,459. Boots, W. P. Thompson.—(F. 8. McKenney, 
United States.) 

15,460. Toy PHorocrapHic Camera, J. Gage, Liver- 


15,461. Apparatus for Acruatinc Orcans, &c., R. 
ope-Jones, Liverpool. 
15,462, Pernt for Cueckine, &., Money, T. O’Brien, 
Manch 


15,463. INCANDESCENT Gas - BURNERS, C. 8. Upton, 
London. 

15,464. Apparatus for GOVERNING ——— Z 
Sullivan , J. W. Hughes, V. W. Chemery, and A. 
8. imme, London. 

15,465. PENHOLDERS, C. Hollwede, London. 

15, 466. PRINTING Macuinery, A. Carlaw, Glasgow. 

15, "467. Renovatinc Furniture, E. Underwood and 
RS Hinks, London. 

1, igs. Deconarine Unoiazep Carina, J. B. Turnhurst, 
Cc 


15,469. ADMINISTERING Evecrricity to the Human 
Bopy, O. Imray.—(The Bethel Electric Medical Baths 


Company, Australia.) 

1, -. = Notices, O. Imray.—({J. Storer, 

15, an." PackinG, R. Marshall and E. Fitzgerald, 
15,472. Maxwe, &c., Screw Srorrers, T. E. Harper, 
South Weald. 


R. and A. H. 
, G. HB. Schacht, em A. Livingston, 
London. 
15,474. Disappearinc Gun Carriaces, J. J. E. H. 
Payne, London. 
15, — Iron, G. A. Decosse and V. Lespinats, 
Lon 


15,478. WaATER-CURRENT 


15,476. Apparatus for Forcinc SHELLs, A. Martin, 
Londo 
15,477. Suvrtis-oFERaTiNG MecuanisM, J. A. Tucker, 


Lon 

15,478. Uhccuis Buttets, T. B. Burns and R. H. 
Lee, London. 

15,479. Hot-air meena f <" Vivian, London. 

15,480. Syrinces, M. G. A. H. Collins, London. 

1b, 481. Geasveemenevens A yond for Looms, H. H. 
Lake .—(G. F. Butterfield, United States.) 

15,482. ELECTRIC BATTERIES, H. H. Lake.—(Crosby 
Electric Company, United States.) 

15,483. Expiosives, H. H. Lake.—(H. S. Maxim, 
United States.) 

15,484. CoupLinc Apparatus for RarLway VEHICLES, 

H. 8. Davis and A. C. Brown, London. 

15,485. Hunce-mortisinc Macuines, H. H. Lake.— 
(Storms Manufacturing Company, United States.) 

15,486. Comp CLEANERS, E. R. Pettit, London. 

15,487. Twine Box and Ho.iper, W. N. Candee, 


ndon. 
— Metauuic Raitway Tis, &c., M. F. Bonzano, 
Lon 


on. 

15,489. CornNER Fastenrnos for Boxes, &c., J. C. Fell. 
(The Actien-Gesellschast fiir Cartownagen-Industrie, 
Germany.) 

15,490. Macuinery for Breakine Stone, J. G. H. 
Wilson, London. 


15,491. Woop-workinc Macuinery, W. E. Taft, 
London 

15,492. MortIsiNe Macuine, J. Gilmore and W. R. 
Clark, London. 


1st October, 1890. 
15,498. TorpEDogs, A. Co! idge, London. 
15,494. Tip-cups for UMBRELLAS, &c., J. Gardner, Man- 
chester. 
15 495. PHOTOGRAPHIC Derective Cameras, W. J. 





15400 FORMATION,» &c., of Enve.ores, A. Schon, 

mi 

15,497. SUPPORTING the Warp of Looms, J. T. Thorn- 
ton, Huddersfield. 

15,498. Raisine, &c., Beer, H. Sutcliffe, Halifax. 

15,499. Taps for Barus, &c., H. Sutcliffe, Halifax. 

se Weicuinc Macuines, W. Snelgrove, Birming- 


A enarene for Fairs, G. and J. E. Tolson, 


15,502. Rockine Cuarrs, W.S. McLennan, J. B. Lindsay, 
and J. Walker, Glasgow. 

15,508. Cycies, &c., T. Bayley, Dublin. 

15,504. CLAMPING Fax whilst Scutcnine, J. W. 
Brereton, Dublin. 

15,505. TrRoLieys for Caarcine Furnaces, R. R. Gub- 
bins, Belvedere. 

15,506. ARMoUR-PLATES, G. H. Cammell, London. 

15, pee} Tor Wap for Suot Guy CARTRIDGES, Armstrong 

. Newcastle-on- Ts 
15, 08, Taawway Brake, E. Rothwell and J. Bentham, 


15,509. WeicHinc Derinite Quantities of Liquip 
Paint, &c., W. Edgell, London. 

15,510. Lace’ Curtains, E. Doughty, Nottingham. 

15,511. Destroyine the CurRENT of an ExpLosion in 
Coa Mings, T. Thomas, Pontypridd. 

15,512. Spiirrinc the Uppers of Boots, E H. Chap- 
man, Leicester. 

15,513. Deep Bortna, T. S. Coleman, London. 

15,514. Rippinc and Cuiippinc Laprets, &c., J. Mar- 
shall, Bradford. 

15,515 Forminec Wire Loops and Rives, I. Drakeford, 


sen., Birmingham. 
15,516. Lapigs’ Har Pins, J. Lever, J. Holland, and 
W. H. » Heywood. 
15,517. MecHanism for Macuines, W. Snelgrove, Bir- 
mingham. 


ng! 
15, pty New C#emicay Liquip, &c., A. J. Romero, 


15,519. Tanwne Speep, J. Clough and G. Carter, 
15, - Meta.uic Castinos, H. B. Fletcher, 
15881. Roapwax s, E. W. Hughes and J. B. Cheetham, 
+, a and WuHeets for VeLocirepes, R. Allen, 


15,523. VENTILATING, F. B. Trewinnard, London. 

15,524. Lemon Squeezers, &c., E. Tuthill, London. 

15,525. Encines, &c., J. Dheyne, Count de Nydpriick, 
and F. de Hault, London. 

15,526. Gas —. J. oe Count de Nydpriick, 
and F. de la Hault, London. 

15,527. WEIGHING MACHINES, E. de Pass.—(H. Well, 


ermany. 
15,528. PREPARING Horsgs’ Feet for the Suor, C. L. 
Brown, London. 


15, ws Somer for Burrons, G. J. Wilmot, 
15,590, Sroxes for all Tension Wueexs, R. G. Booth, 


15,531. Bicyciez, R. G. ai London. 
15, 532. Padi semen Waste Heat near Furnaces, W. 
mdon. 
15, pete 4 ‘ABLE Houses, Sueps, &c., F. Wheeler, 
—— an 2, 8. A. Thornhill, London. 
5,585. PRoPELLER for Suips, A. H. P. Blunt, London. 
is 536. TELEPHONE Receivers, A. T. Collier, Caterham 


alley. 
tondon Sriiecke of VeLocipepes, &c, J. N. Cosbey, 


5,588. 7 Sue Larue for Turninc, &e., H. 
eenitty, Chiswick. 
15,539. ‘Boor StretcuERs, D. T. Lee, London. 
15,540. Dryine Grain, H. Simon, London. 
Lb, 541. Fire-PROOF RS, R. Hallenstein, London. 
15, 542, DETECTIVE Seversem, R. London. 
15,543. Struts for Boys, F. W. Small, London. 
15,544. DIsINFecTaNts, H. Peile, London. 
_—_—- Rotary = REGULATORS, F. V. Ryssel- 


15, Hendon uerapaeees, &c., VeLocipepes, J. S. Fairfax, 


a Swirtcues, J. A. lliffe and F. Teague, 

ndon. 

15,548. Gioves, W. H. Lunn, London. 

15,549. VeLociPepEs, M. Castay, London. 

15,550. Vatves, 8. H. Perman and E. J. White, 
Lewisham. 


15,551. Converters, A. J. Boult.—(J. W. Bookwalter, 
United States. 


15,552. as . P. Thompson.(S. Giinthermann, 
15, 308. Semzwixe and Curtinc Macurings, A. Gobel, 
mdon. 


15,554. Mountinc Orpnance, J. Vavasseur, London. 

15,555. Pweumatic KING of Doors of RatLway 
CaRRIAGES, B. Moss and J. Brachvogel, London. 

= VENTILATING APARTMENTS, Macdonald, 


15,557. Grippies, A. Jacoby, London. 

15,558. Hame Tuas, J. B. Marshall, London 

15, 559. WATER-WHEEL GOVERNOR, J. P. ” Bayley. —_ 
(1. Coulter and M. Pereles, United States. 

15,560. Fitinc, &., Saws, J. P. Bayly.—(W. Timber- 
man, United States.) 

15,561. Porato-piccinc Macuine, J. P. Bayly.— 
CU. French, United States.) 

15,562. Napkin Supporter, J. P. Bayly.—(£. Forster, 
United States.) 

15, = Crorues Drier, J. P. Bayly.—(E. Foster, United 

tates. 


15,564. Buiackinc for LeatHer, J. P. Bayly.—(J/. 
Baulch, United States.) 
15,565. Mik Bucket, J. P. Bayly.—(Z. Burrows, 


United States.) 
ZE COUPLING ATTACHMENT, J. P. 
yy 4 —( W. Lohr, United States.) 
16,56 Wixpmitt, J. P. Bayly.(E. De Witt, United 
tates. 


15,568. Pircw Eoarp or Carpenters’ Toor, J. P. 
Bayly.(W. Wood, United States.) 

15,569. Faciuiratinc the Escare of Persons from 
BurNinc UILDINGs, T. Thoresen and P. Svarstad, 
London. 

15,570. Automatic Cut-orr Mecnanism for SLIDE 
Vatves of SrraM Enoines, &c., G. Fletcher and 
W. P. Abell, London. 


2nd October, 1890. 


15,571. Smoke ARReEsTER, D. agriaten, Manchester. 
15, — _— Writer, J. W. Shepard, South- 


15, 8. Arracurx Ecectxic Firtines, F. J. Down, 


15,574. Ripinc Sappie Bakr, C. Stokes, Bloxwich. 

15,5 75. Sreapyine VessExs, G. F. Triggs and H. Ward, 
London. 

15,576. ANTI-NICOTINE Tosacco Pires, J. Weatherup, 

15,577. PorTABLE PHoToGRAPHIC CAMERAS, A. Jones, 


15, pees PARAFFIN LAMP Burners, I. Sherwood, jun., 
. Sherwood, Birmingham. 
15,379. Maxine MINERS’ iusare Lamps, A. Howat, 


15,580. Maxie Warterproors, C. R. F. Schloesser and 
. M. Campbell, Manchester. 
15,581. WATER-TUBE Sream Boruers, The Mills Patent 
1 Boiler Company and J. Mills, Manchester. 
15,582. MANUFACTURE of ALUMINIUM, J. Spence, 
London. 
15,583. Dress Basket for THEATRICAL PuRPosEs, A. 


Lister, Manchester. 
15,584. Breast Drawers, E. Wilson, Charlto 
15,585. WasHinc Hose = Passe, J. Sugden ana “HL. Col- 
burn, Bradfo: 
15,586. Sun Watcu, L. M. McIntosh, Manchester. 
1b, 587. Re.ievinc the Strains on Suips’ Surovups, 
‘eale and J. E. Golden, Newcastle-on-Tyne. 
15, 588. Meta..ic Corrina, R. E. P. Craven, Leeds. 
15,589. Carn CaBLE Recister, M. Barkley, Belfast. 
15,590. CuEck Looms, F. P. Middleton, Manchester. 
15, 591. CrRcULATING WATER in Stream GENERATORS, 
B. H. Thwaite, Liv 
15,592. DRAWING-OUT 
Manch 





oTION of Mugs, J. Loftus, 


15,593. Or Stoves, W. H. Pasley, Do 
15,504. Cop Seats used in MACHINE ‘aan, J. Mac- 


e, Belfast. 
15,506, Wennine Ts TREES, _ kc. H. _ Dickinson, J. Wain- 
15,596. aon Macaines, W. Dick.—(J. J. M. 
Dade, United — 
15,597. Appiiance for BrusHinc Hats, J. Gabe, 
Ww. 
Rear Drivine Sarety Bicycie, C. W. Bevor, 
an don. 
15,599. Boox-mark, C. Edmonds, jun., London. 
15,600. Maxine and Pressine Bricks, &c., H. Tuke, 


London. 

15,601. AUTOMATIC 
Londo 

15,602. AUTOMATIC Joker, G. M. Duncan, Edinburgh. 

15,608, AvToMATIC PanoraMa of Beauty and Art, G. 
M. Duncan, urg! 

15,604. a Arn UNDER Pressure, W. Cole, 





WeicHinc Macuines, F. Jewell, 


Lon 
15,605. = Air Unper Pressure, W. Cole, 


mdon. 
15,606. Apparatus for Warminc Cream, W. Cole, 
mdon. 

15,607. CoIN-FREED DyNAMOMETER, G. Poore, London. 

15, 608. Movururiece for Cxiarionets, 8. Smiles, 
London 

15,609. Peearcacn for Toots Powper, C. E. Challis, 
London. 

15,610. Connection of Limss for Dotxs, J. P. Bayly.— 
(A. Pulvermacher, Germany.) 

15,611. Rotary Enorxes, R. Wilcox, London. 

15, 612. on —ieaaa Sarety Bicycies, H. J. Pear- 
son on. 

15,6 613. Gevsusne Suarts, W. P. Thompson.—(S. /'¢ 
Pretto, Italy.) 

15,614. Sourp Inks, A. Melville, London. 

15, 615. CLEANER for Winpows, &c., J. J. Wilks, 
Becke 


15,616. LUBRICATING the WoRKING —- of Enainrs, 
G. Hay and M. Mcintyre, G 

Winpow Fastener, A. E. fee, London. 

M. Tinto, 


ie 
15,617. 
15,618. ExposinG ADVERTISEMENTS, 
London. 
15,619. PREVENTING Fraup in the SaLe of Cicaks, 
D. W. mdon. 
15,620. DEXTRIN, 8. Wohle, London. 
15,621. Hanp Puncues, H. M. Knight, London. 
15, 7622. Cycues, E. Wileman, London. 
15,623. Sups’ and other Bertas, T. Kendrick, London. 
15,624. AUTOMATIC FIRE-EXTINGUISHER, U. W. ‘Summei- 





skill, London. 
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— —: 
15,625. Pew Wirers, J. Sugden, London. 15,715. Construction of Bicycgs, &c., W. E. Roberts, vided with a wrench gastos at its rear, subst screws d to force and hold th part, 
r Bristol. are al The combination, of a sta: _s substan. 


15. 626. Pranorortes, G. F. Horne, London. 
15,627. Tress for 9 H. Pound, London. 
15, (628. SR, C. M. d’Amilly and J. Caillet, 


15, 629. , a TRansMiTTERS, W. Wheatley and 
3. Lewis, London. 

15,630. Connectine the Epcrs of Mrtau Piates, F. P. 
de Jonga, London. 
15,631. Gas Rirvss, A. Leik, London. 
15,632. Cowxs, R. 8S. Parker and A. 


ley, London. 
— = Exastic Trees for Bicycies, W. E. H 


urrell, 


ye MEASURING Execrric Enercy, J. Wetter.—(A. 
M. B . de M. de Balloze, France.) 

15,635. COMMUTING ALTERNATING CURRENTS of ELEC- 
Tricity, C. J. Hall, London. 

15,636. STRENGTHENING Boxes and Packine Casgs, H. 
‘Arnold, Luton. 

15,637. ReEcov ERING SuLpHUR from ALKALI Waste, T. 
Goode and A. Smi London. 

15,638. Typsz Gauuey, E. Wentscher, London. 

15,639. CanTripce Eyecror for Fire-aros, N, Szailer, 
London. 

15,640. ELecrric or Seconpary Batrertss, E. Hancock 
and A. J. Marquand, London. 

15,641. Manuracture of Snurries, W. Courtenay, 
London. 

15,642. Szaminc TocerHerR Kwyitrep Fasrics, W. 
Campion, London. 

15,643. Execrric Tramways, &c., E. Hopkinson, 
London. 

15,644.. ELecrric Crrcvit-ciosinc Apparatcs, W. 
Brown, London. 

15, —< Drivin Cuarys of V: ELocIPEDEs, G. L. Morris, 

. T. Wilson and N. K. Strickland, London. 


3rd October, 1890. 


15,646. MuutipLe Dritiuinc Macutne, H. Wood and 
the Protector Lamp and Lighting Company, Limited, 
Manchester. 

15, — VALVES for PNEUMATIC Trres, J. Moseley and 





15,648. SuLPHY. DRATE of Caxcium, J. Leith, Liverpool. 

15,649. Jacquarps and Bars, R. Scott, N ottingham. 

15,650. Prorector for Lapies’ Srockixes, 8. I. and 
J.G. East, Newcastle-on-Tyne. 

15,651. Warcs, &c., TIcKETs, Koch and Co. —_ 4 

13, 652. HoLper for FRAMES of W: RITING SLATES, 
Underdown and W. Beeston, — 

15,653. Tips a. WALKING ~ -sticks, &c., The Metall- 

and Co. and Dr. 


. Culp, Man- 
chester. 


15, -_ Pvcti-pown Swircues, C. W. Cox and F. Robin- 
iverpool. 

15,052. Toy, J. G. Dixon, Bradford. 

15,656. Twistrxe or Dousiinc TaReaps, W. J. Ford, 


15,657. ToBacco Prres, A. W. Richards, Yorks. 

1s, 658. Presses for Puncninc METAL, F. W. Thomson 
and J. Haigh, Halifax. 

15,659. Evaporation of Water, &c., F. Garside, Hoole. 

15, * eth ena for SMoKING ToBacco, H. 8. Crossland, 





‘burn. 

15,661. Automatic SicNaLuuyc on Rattways, W. 
ii , Manchester. 

“. — for Cravats, &c., J. Watkinson, 


vi le 
15,663. Pomprsc Water from Suips, H. J. and H. E. 
Sim: Li 


pson, 

ya nae J. J. Carr, Scarboroug’ 

5,665. ELOCIPEDES, Ww. 5. pene Birmingham. 

15, 686. — for Surrs’ Boats, &c., G. Ruxton, 
verpoo! 

sy a Weer Trees, H. W. Parnall, Fish- 


po 
15, ae Howper, F. Rust and A. E. Staley, 
15,669. Speep and Resistance Meter, F. Caws, Sun- 
deriand. 
15,670. a Biastinc Cartripces, W. Ralston, 
15, “pact a of Brown Coxours, J. R. Geigy, 


15,672. in for STYLOGRAPHIC Maniroipina, J. L. 
Wortman, on. 
— TELEPHONIC SwiTcHING, &c., APPARATUS, H. T. 


" rr, n. 
15,674. SECURING PURSES CARRIED in the Hann, G. H. 
Row, Redhill. 


15,675. Toots for Lastinc Boots and Suogs, H. W. 
Sursham and W. H. Stevens, 

15,676. LicuTmsc Fires for Domestic Purposes, J. 

rown, Manchester. 

15,677. Door Latcs, T. C. Alexander, London. 

15,678. PLasTERING Compositions, W. A. Robinson and 
<2 Terry, London. 

15,679. Horsesnogs, J. Lane and F. C. Colls, London. 

15,680. Looms, J. Brinton and Co., Limited, and T. 
Greenwood, London. 

15,681. Mrxina Siecumaan, C. D. Abel.—(E. A. Sperry, 
United States.) 

15,682. Muvinc Macurines, C. D. Abel.—(E. A. Sperry, 
United Siates. 

15,683. IXFUSERS for Tea, J. A. Chandler, London. 

15,684. ee ENTING Escape of Noxious Gases, L. Kern, 


15,685. a Breap Kyire and Server, R. O. 
Wi iams, London. 
oo es Reticutes, &., A. A. E. Oelrichs, 


F. Valentiner, 


15,716. Pickiinc Vecetasies, J. Westaway, Lewdown. 


15,717. Pickers for Looms, D. Batchelor and T. C. 
Keay, Glasgow. 

15,718. Sprrir Measure, T. M. Smiddy, Malton. 

15, 719. Frames of Umprecras, &c., J. B. Seel, London. 


15,720. Dress Sranps, P. Neil, London 
15,721. ag Enns, W. Varney aa T. Blenkison, 


—, ‘Covocr Division Piece, G. E. Chapman, 


18 —_—— of Vessris, J. H. 8. Bradley and 
J. Colquhoun, Wimbledon. 

15,724. DressMAKING, M. Alexander, London. 

15,725. CARTRIDGES, P. Brodigan, London 

15,726. Expcosives, A. J. Campion mad.’ E. T. Woods, 


argate. 
15, 727 8 Savuttie Guarps, W. Bradbury and J. Grayson, 


on. 

15,728. Permanent Ways, T. H. Heard and W. K. 
Birkenshaw, Sheffield. 

= Furnaces, J. J. Meldrum and T. F. Meldrum, 


verpool. 
Me. nnenen for VeLocipepes, G. M. A. Lehmann, 


= 31. Dritiinc Appuiances, A. Vielkind and H. B. 
ase. bo London. 
—. LLARS for DravcnHt Animats, T. Temple, 


15,733. —— the Siipinc Foor of Size Sticks, W. B. 
Day, London. 


y> 
15,734. Ustinc Water Power, J. Armstrong, London. 
15,735. BREEcH-LOADING Rereatine Guns, P. Mauser, 
London. 
15,736. Frrrixes of Umpreiias, &c., E. Appleby, 
ndon. 
15, * nM Hat and Crores’ Hooks, M. G. Knights, 
15,7388. _ HypRo-caRBu ——— Air to Motive 
PowER Enorves, 8. Griffin, % 
15,739. Buckies for ie Srraps, T. Brandt, 
London. 
15,740. Packinc Puorocrapsic Fiitms on Grass, Xc., 
F. W. Crowther, London. 


15,741. Execrric Fire Inpicator, T. R. Douse, 
London. 

15,742. Cuarcrnc Gas Rerorts, E. T. Ruthven- 
Murray, London. 


15,748. CoLtours, W. Davison, London. 

15,744. Scissors and Suears, J. ag London. 

15,745. Device for MEASURING Grats, M. Cashin and 
G. Shan! » London. 

Ss Grain. Separators and Screens, C. Closz, 


15,747. ee Apparatus, R. F. De Grain, London. 
se. Avtomatic Arr Compressors, J. W. Eloheimo, 


mdon. 

15,749. Sea Ancnors, J. 8S. Hood, London. 
15,750. Gass Decoration, E. Cable, London. 
15,751. Boots and Srogs, R. G. Pope, London. 


15,752. Pruxtinc Macurinery, G. Redfern.—(E. 
Koepsel and BE. Wentscher, Germany.) 
15,753. Guiass Borr.es, . B Fitch, London. 


15,754. Tarcer, T. Bergmann, London. 
15,755. Fans or Biowers for CentrirucaL PuMPs 
C. E. A. Rateau, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


429,746. Execrric Ramway Motor Truck, C. J. 
Van Depoele, Lynn, Mass.—Filed August 15th, 1889. 
Claim.—In an electric railway motor truck, the com- 
bination, with the carrying wheels and axles thereof 
and an electric motor or motors for propelling the 
same, said motor or motors being supported at _—_ 
field magnet end upon the said » Fo or axles and 
vided with nose-plates uniting the free ends of t ~a 
pole pieces, of means for sustaining the free ends of 


(429746) 


> — 














3 I ——— 
the motor or motors, mites eetntien frames 
extending between the bearings of the carrying wheels 
and a transverse truss frame or frames sustained at its 
end upon the “yp frames, and spring con- 
nections between the nose-plates on the free ends of 
the motor or motors and the transverse truss frame or 
es 

430,204. Dresstnc Toot ror EMERY-WHEELS AND 
Grixpstongs, T. Wrigley, Oak Park, Ill.—Filed 
September 25th, 1889 














15,687. Makinc ARTIFICIAL Musk, 
London 


15,688. Pump Vatves, E, Edwards.—(l. H. Monjils, 
France.) 

15,689. Conveyance of Sza WaTER to INLAND Towns, 
H. Gras, London. 

15,690. Tones, A. Strauss-Collin, London. 


15,691. VELOCIPEDES, &c., E. E. Hardy, yo 
15, i002. Boor NAILING MAcHINEs, Fitzgerald, 


15,693. Frame for Parasoxs, Bishop, Ellis, and Co., H. 
Elis, and H. Ikin, London. 

15,694. ImpRoviInG the Action, &c., of ConTixvovs- 
FEED CENTRIFUGAL Macuines, J. H. Carter and B. 
Chatterton, London. 


4th October, 1890. 
15,695. Turust Biooxs, C. 8. Snell and B. M. Fletcher, 
London. 


15,696. ARMOURED Hose, J. Cockburn, G Ww. 

15,697. Maxinoc Paper and Paper Putp, A. W. Hayles, 
Crawley. 

— Evaronario, &c., Liquips, R. A. Robertson 


Glasgow. 

15,699. Sea ANCHORS, Ww. C. Dyce, London. 

15,700. Horse Brrs, A. A. Govan, a? 

15,701. WEAVING nen, J. ie ibran and G 
Browning, Oldfield. 

15,702, Measurine Faprics, C. Chevron, Manchester. 

15,708. Freep Motion for Sewixnc Macutines, J. Kohler, 
Manchester. 

15,704. Protector for Boots and Sxogs, A. Lovell and 


J. Brodribb, Bristol. 
15,705. MACHINES for Sermisc Wire Carps, G. 
iteley, Bradf 
15,706. Bozssrn Tuses for Rinc Sprvninc Frames, D. 
e, Manchester. 


arriag 

707. Fiursc Britis, Lerrers, &c., O. F. Westrup, 

ao 

15,708. Postat Exvevopes, T. G. Carroll, Manchester. 

15,709. Wire Carps for Carpinc MACHINERY, G. 
Whiteley, Bradford. 

15,710. — Ivxs, Cotours, &c., J. E. Stafford, 


Bradfo 
15,711. Gas —— Encines, R. Bell and J. G. 
McMillan, 


15,712. Claw Seceme, @ Chapman, Glasgow. 
—s Recepractes for Carryinc MILk, D. Rylands, 
rnsle 


gg an SPIRAL Pivc Toxsacco Pirz, E. J. Church, 


Clai im. The "tool for dressing emery-wheels and 
Saeae consis of handle A, with a slitted 
head receiving and holding disc E, votted upon 
pin f, and in combination therewith of a and } to 


said head, the same being on oblique positions relatively 
to the axis of disc E, substantially as and for the pur- 





_ set —_. A. The tool for dressing emery-wheels 
= Fad belding dlc By pivtted upon pin 
a an pivot upon pin J, 
Seni tas names Seis on coinage paemenas cause | 
e same on 0 ions vely 
the axis of disc E, and of shoulder lugs c, substantially 
as and for the purpose set forth. 


430,181. Sream Borer Stay Bout, C. M. Farrar, 
Buffalo, N.Y.—Filed November 4th, 1889. 
nny te The combination, with a stay bolt for 
steam boilers, of a removable head, a means for 
tightening said head on the bolt, and a wrench section 
by which said bolt is turned, substantially as me np 


ally as described. (8) 
bolt 1, a removable head 2, provided with a wrenc 
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section, boxes 8 and 4 to receive and hold the stay 
bolt, and a means, substant as described, for 
tightening the head to the bolt, substantially as 
described. 


430,214, Reco Cueck ror OrpNANceE, H. S. Maxim, 
London, England.—Filed September Sth, 1888. 

Bri¢s.—A perforated plate is attached to the muzzle 

The projectile passes through the perfora- 


[430,214] 


of the gun, 





tion, and gases escaping from the gun impinge upon 
the plate and assist in counteracting the recoil. 


430,288, Comrounp Visratine Piston Evorne, P. F. 
Holmgren, Brooklyn, N.Y.—Filed October Qlst, 1889. 
Claim.—(Q1) The combination, in a vibrating piston 
engine, of pistons severally mounted upon inde- 
pendent journ: to te in separate 
working chambers of unequal area, a pone — 
shaft to which said pistons are severally cou 
sages connecting the spaces on each side of the a 
in th the working ‘chamber a least amar of the corre- 
sponding spaces of the wor! chamber of larger area, 
on prt valves contuiiien oot passages, and 
the supply and exhaust _— of se engine, substan- 
tially hn the manner and for the pu ye be 
forth. (2) The ora ft in ¢: 
engine, with its sectoral working chambers ot eal 
area and the pistons moving therein, of equalising 





chambers between the sectoral chambers, each con- 
nected with the corresponding spaces on one side of 
each piston, automatic valves controlling the commu- 
nications between the a and the working 
chambers, and means, substanti as described, for 
actuating said valves, whereby the exhaust steam 
from the high-pressure chamber of smaller area is 
admitted alternately to each of the —— cham- 
bers and thence to the low- ure chamber of larger 
area to actuate the piston therein, substantially in the 
manner and for the purpose herein set forth. 


430,484, Piston Vatve, F. H. Richards, Hartford, 
Conn.—Filed Febrvary 6th, 1889. 

Claim. oe yd In a piston valve, the combination of 
two conical cores bored axially to receive a valve stem, 
a shell encircling them, and a screw or screws con- 
necti said cores, whereby they may be moved 

raceme | each other so as to vary the diameter of said 
shell, said screw or screws being located between the 
axial openings in said cores and the peripheries 
thereof, substantially as and for the purpose specified. 
(2) In a piston valve, in combination, two conical 
cores, an expansible shell on said cores, a screw pass- 
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the contiguous face of the other, whereby they may be 
separated from each other, substanti y as and for 
the purpose specified. (3) ) in a piston valve, in com- 


bination with the valve stem and the nuts thereon, 
the tely-arranged cones on the stem between 
the nuts, the shell having on its inner side the oppo- 
sitely-arranged conical faces, one or more screws 








(2) A steam boiler stay bolt having a 





dapted to draw the cones together, and one or more 





tially as = for the purpose set forth. 
430,504, Gasouine Encine, M. M. Barvett 

Daly, San Francisco, Cal. - Filed. Pores 2 
Claim. (1) In a gasoline engine, the com! bination of 


cylinder and cylinder-head ving a hood formed 
parallel plates projecting f; it, ot 
baet -point on one ap Mus cylindorend ten 


ide of the c linder and 
on the opposite side, both coraved the jy on 
forth. (2) In an electric spark i producer for — 
ine engines, a fixed contact-point or e lectrode 
located within the cylinder nce above the piston and 
connected through the cylinder with the bai batter 
outside, a contact- Point or electrode fixed on the 
> and adapted by the movement of that part to 
ressed against the fixed contact-point, a contact. 
spring on the engine electrically isolated from all the 
of the engine and its frame, and having elec. 
trical connection with the battery, and the shifting 
cam on the engine shaft, having movement as 
described, by which the electric current is interrupted 
at every alternate stroke of the piston and is esta. 
blished at the beginning of every other stroke. (3) In 
combination with the valve I, to be operated at every 
alternate revolution of the piston- -actuating shaft, the 
longitudinally - sliding cam K on the shaft,’ the 
swivelled switch-piece L, the grooves k3 {4 in the cam 
and the divided valve-stem composed of the two sec. 
tions joined by a coupling-sleeve, the adjustable collar, 
and the coil- -spring, substantially as described. (4) In 
& gas or gasoline engine, the electric spark producer 
consisting of the fixed tongue inside the cylinder. 
formed of the spring y*, the contact-piece y, and the 








interposed non-conducting layer of asbestos or like 
heat-resisting material, and constituting one terminal 
of the circuit from a suitable battery, and the contact- 
point x on the piston and in elec trical connection with 
the batte Key = the piston-rod and adjacent part, 
substan scribed. (5) The herein-desctibed 
engine for Suking with gas or gasoline, consisting of 
the upright cylinder A, the frame A*, having bearings 
for the crank-shaft, the single- piston B, crank- 
shaft, and piston- rod, gas-inlet E, inlet-valve H, 
exhaust F, exhaust- valve I, the h W, suitable 
valve ting hani actuated by or from the 
crank t at every alternate revolution thereof to 
open the exhaust, the spring p a8 @ means of closin; 
said valve, and the tic spark adapted 
to explode the charge of gas at the coaees move- 
ment of the — wher th the exhaust is closed, com- 
posed of the fixed contact-point y, conductor s, moving 
contact-point « on the piston, the conductor t, and a 
circuit-breaker located ween the contact- point x 
and the conductor ¢ outside, and actuated by the 
revolutions of the crank-shaft to break the circuit at 
every alternate contact of the two points « y in that 
period of the movements of the piston when the 
—— -valve is open, all combined for operation as 
set fort 


431,018, Dynamo orn MAGNETO-ELECTRIC MACHINE, 
T. A, Edison, Menlo Park, N.J.—Filed February 
2ist, 1881. 

Claim.—(1) The combination, with the ec ’ 
of an armature end composed of discs having tongues 
integral therewith for electrical union with the com- 


[431.018] 
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(2) The discs for 


mutator, substantially as set forth. “ 
each 


the commutator end of a revolving armature, ¢ 
provided with a tongue, substantially as set forth. 


431,107. Apparatus ror Driniine, J. 7. Corley, 
Lowell, Mass.—Filed December 2nd, 1889. 

Claim.—The improved drill-head attachment having 

a series of iplopendent spindles independently- 


(431,107) 





adjustable to bring cach Sa said spindles into opel’ 
tive position, 
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, | latterly of this country, of building such enormous iron- | It bears no comparison to any system relying entirely on 
TWENTY YEARS OF NAVAL CONSTRUCTION IN | clads as the Re Taubes and Royal Sovereign, while the | fixed defences which receive no support from each other, 


FRANCE, 


Wuen war broke out in 1870 between France and 
Germany the fleet of the former proved unequal to the 
task of effecting any serious diversion on the German 
Coast in the North Sea and Baltic. There was a want 
of preparation for such an eH fe and an absence of 
promptitude in dispatching a nav: ——— which 
materially impeded any chance of neutralising the disas- 
ters which rapidly overtook the French Army. Notonly 
was there delay in appointing a commander-in-chief to 
the Baltic squadron, but instead of this comprising four- 
teen ironclads and other vessels, in addition to a large 
landing force, no more than six armoured ships and one 
dispatch vessel were in a condition to leave Cherbourg 
on the 24th of July under Vice Admiral Bouét Willaumez. 
His flagship, and the largest ship of that squadron, was 
the Surveillante of 6220 tons, armed with eight 9in. and 
four Tin. guns, and protected with 6in. iron plates. The 
same defects in naval organisation appeared in 1870 as 
existed at the time of the Crimean War, when, in spite 
of our own want of preparation, the British fleet was 
reviewed by the Queen at Spithead on March 10th, 1854, 
at which date neither the French warships nor their 
transports were ready. 

After the war France steadily set to work on the 
reconstruction and strengthening of her fleet. A pro- 
gramme of shipbuilding was drawn up in 1872; but this 
was modified in 1879, and again in 1881. Time cannot 
be wasted to greater purpose than in elaborating schemes 
of naval construction, to extend over ten or twenty years, 
in which certain types of vessels are assumed to have 
reached finality. Our own programme of seventy new 
ships will probably be the only example of successful 
attainment, for the reason that the time period is rigidly 
limited and the money provided beforehand. Between 
1872 and 1886 no less than £18,000,000 was devoted in 
France to new vessels, and produced twelve battleships, 
twelve coast-defence vessels, twenty-eight cruisers, and 
eighty torpedo boats, in addition to other smaller vessels 
and transports, which do not add much to the fighting 
efficiency of a fleet. We may say, practically, that the 
French fleet of to-day is the creation of the last twenty 
years, for nearly all those vessels launched previous to 
1870 have been removed from the list. One or two 
remain, such as the Océan and Marengo; but having 
wooden hulls, it is doubtful whether they will ever be 
equipped again. 

The first large battleship designed under the programme 
of 1872, and commenced at the close of that year was the 
Redoubtable. Wood was replaced by iron in the hull, and 
the displacement was increased to 9200 tons. Her arma- 
ment, which has undergone modification since first 
equipment, now consists of eight 27 cm. and six 14 em. 
guns. The protection given was an armoured belt 14in. 
thick, and that over the battery 9}in. The Fulminant 
and Tonnerre, coast defence vessels, were also begun about 
this time. The next battleships laid down were the 
Devastation and Foudroyant—now the Courbet—in 
January, 1876, of 10,100 and 9700 tons respectively. The 
protection of this pair differed little from the Redoubt- 
able, but they have a heavier armament. The 
struggle between guns and armour led to their 
carrying four 47-ton guns and four 23-ton guns. 
But whereas we had gone to the turret system for 
mounting such heavy ordnance, in France the central 
battery was still adhered to. It must be remembered, 
however, that guns were then comparatively short, 
whether loaded at the breech or muzzle. In the next 
design of battleship—that of the Amiral Duperré—com- 
menced at the end of 1876, we find a new departure. 
The displacement is increased to 11,000 tons, the central 
battery is abandoned, and the heavy guns are mounted 
en barbette in four independent positions at a considerable 
height above the water line. No larger piece of ordnance 
than one of 48 tons is carried. There is a considerable 
addition to the protection of the water line, the armoured 
belt amidships being 2lin. thick. But a still further 
advance was made in the design of the Amiral Baudin 
and Formidable laid down ten years ago, of 11,400 tons 
displacement. They are armed with three 75-ton guns 
mounted in separate barbettes, and having as an auxiliary 
armament twelve 14cm. guns. The protection does not 
differ —w from that of the Amiral Duperré. These 
vessels were only completed last year, and afford an example 
of the leisurely way French naval construction proceeds. 
Shortly after were laid down the Magenta, Marceau, 
Neptune, and Hoche, in which the displacement is 
reduced to 10,€00 tons, and the armoured belt to a thick- 
ness of 18in. amidships. The principal armament of the 
three first named consists of four 84 cm. 52-ton guns, 
mounted in separate barbettes, but differently placed to 
those in the Amiral Duperré, in that the two abreast are 
placed in the middle instead of in the fore part of the 
vessel. This is an improvement, because it enables three 
guns to fire right ahead, and is a more judicious distribu- 
tion of weight. These vessels have also a powerful 
auxiliary armament of 14 cm. guns, of which eight are 
carried on each broadside. The Hoche differs only in the 
arrangement of her armament, the two 52-ton guns at 
bow and stern being mounted in turrets, while the other 
two large guns are of 27 cm. calibre and 28 tons weight. 
This ship is completed, but the others are still under 
construction. One other battleship remains to be 
noticed, and that is the Brennus. Preparations for 
her construction at Lorient were made in 1885, but when 
those came into power who had formed an exaggerated 
idea of the capabilities of torpedo boats, and the effect of 
naval warfare chiefly directed against commerce, the 
building of this eokeal as also that of another to be called 
the Charles Martel, was suspended. A more accurate 
conception of maritime power has, however, now led to 
the Brennus being seriously taken in hand, and with a 
displacement of 10,800 tons she will embody the principal 
features of the Magenta class. Up to the present, there- 
fore, France has resisted the example, first of Italy and 





75-ton gun is the largest piece of ordnance which has 
been mounted afloat. But she has not quite reached the 
maximum displacement, for plans of two battleships to 
be named the Lazare Carnot and Charles Martel have 
been prepared, which are to be of 12,000 and 
11,900 tons respectively. The success of the Amiral 
Baudin and Formidable no doubt renders the authorities 
reluctant to lay down any less efficient design, and the 
increase of 600 tons is to give the additional power 
required to obtain the two knots higher speed which the 
new vessels are to have. Whether, considering the time 
such constructions require for completion more moderate 
dimensions would not be a better policy, seems open to 
question. The reaction against monster guns will doubt- 
less extend to the vessels carrying them. We are putting 
an aggregate of 113,200 tons into eight ships of 14,150 
tons each. There are many who say that 113,400 tons 
divided into twelve ships of 9450 tons would give the 
most powerful and useful squadron, independent of the 
shorter time in which it could be produced. This view 
of the subject is, however, one which we are not now 
desirous of debating; but before leaving the subject of 
French battleships it is desirable to point out that what- 
ever differences of opinion may exist as to the best distri- 
bution of armour and armament, the vessels we have so 
briefly described have an admirable quality which so many 
of ours lack, and that is lofty sides with high freeboard. 
In smooth water this advantage is not apparent, and in 
action, under such a condition of weather, it is rather a 
defect, as affording an adversary a large area for a target ; 
but, in rough water, the gain in comfort and efficiency is 
immense. For any service likely to throw a heavy strain 
upon the ability to withstand Atlantic seas and winter 
gales, the French vessels appear pre-eminently suitable. 
Had they been specially constructed for blockade duties 
in all weathers, no better type could be devised. It is 
curious that this idea had not more influence here when 
the low-freeboard turret vessel came into favour and was 
succeeded by the Admiral class, whose extremities are not 
much higher out of the water. In that interval, when we 
departed from the Alexandra type, and up to the present 
time, when our new vessels are being constructed with 
increased freeboard, we may say that French battleship 
construction appears better adapted than our own for the 
system of naval warfare which in the past was con- 
sidered essential to maintain our maritime supremacy. 

But though France has been steadily naling to the 
number and power of her battleships proper, she has 
been no less assiduous in augmenting the class designated 
as coast defence, but which in home waters can be and 
are equally formidable to an enemy. 

In 1870, although the Taureau was launched in 1865, 
and the Cerbére in 1868, while the Dunderberg and 
Onondaga had been bought from the United States in 
1867, none of these were in immediate readiness for ser- 
vice when hostilities commenced. They have, however, 
with others building at that time with wooden hulls, 
become ineffective, and need no longer be considered. 
After the war the Fulminant and Tonnerre were com- 
menced under the new programme, and were followed by 
the Tempéte and Vengeur. They are turret monitors, 
the two former of 5700 tons, and the two latter of 4500 
tons displacement. 

The ‘fonnant, launched in 1880, was similar to the 
Vengeur, while the Furieux, launched in 1883, was an 
improved Fulminant, with heavier armament and thicker 
protection. A still further advance in the size of this 
class was made in the Terrible and Indomptable, launched 
in 1881 and 1883, with a displacement of 7200 tons. 
Their principal armament is two 75-ton guns, one at each 
end; while the armour belt amidships has a thickness 
of 17}in. Two more of similar type, the Caiman and 
Requin, were launched in 1885, and are now complete. 
These four vessels are to all intents and purposes battle- 
ships, fully equal to coping with our Devastation class, 
and only to the same extent disqualified from service in 
any part of the world. To view them in the light of 
coast defence vessels, as applied to such ships as the 
Glatton and others in this country, would be to form an 
entirely erroneous idea of their power and capabilities. 
More properly to be considered as strictly limited to 
coast defence service are four small armoured vessels 
named the Acheron, Cocyte, Phliégéthon, and Styx, 
of 1650 tons. They carry in a single turret forward, 

rotected with 8in. armour, one 28-ton gun, and they 
ave an armoured belt 8in. thick. The first two 
are complete, but the others are still under con- 
struction. It is difficult to see what useful purpose 
they can fulfil. Numerous gunboats carrying a heavy 
gun, and trusting to their diminutive proportions for 
protection against gun-fire, would, if skilfully handled, 
prove troublesome to an investing squadron; but little is 
gained by giving inadequate armour protection. The 
only result is increased size and cost, with no commen- 
surate advantage. The same may be said of a smaller 
type, comprising the Flamme, Fusée, Grenade, and 
Mitraille. On a displacement of 1050 tons they carry 
one 16-ton gun, and have a 10in. belt. As regards 
present and future policy, France continues to favour 
the coast service class, and appears inclined to revert to 
the Furieux type in her latest designs. The Trehouart, 
Jemmapes, and Valmy, now under construction, are 
to be of 6600 tons, and will have two 52-ton guns mounted 
in turrets at each end. The armoured belt will be 
17}in. thick. 

The shipbuilding policy of a nation must depend on the 
part she intends to play in the event gf war with all possible 
enemies. If there is an intention to contest the empire of 
the sea with the strongest maritime power and adopt a 
vigorous offensive, no doubt can arise as to the class of 
vessel which should be built in greatest numbers. If, 
however, it may be necessary in certain cases to act on 
the defensive, a powerful squadron of coast service vessels, 
having a mobility which enables them to concentrate at 
any threatened point, is a profitable investment of money. 





and in which every point must be made impregnable at 
an enormous outlay of money, men, and matériel. 

Our policy is clear. When we have to act on the de- 
fensive at sea the empire is in a critical condition. A 
criterion of strength was once aptly given us by Napo- 
leon IIT. Lord Malmesbury records in his Memoirs that 
in an interview with the Emperor, he found him much 
out of humour with Lord Palmerston’s Government, 
which suspected all he did, and was always complaining 
of his building ships, and he ridiculed it as childish. ‘‘ Let 
each,” he said, “ build what he considers the right number. 
you ought to have twice as many as I, as they are your 
principal protection.” To enable our readers to ascertain 
whether this proportion exists, we give a table of French 
battleships and coast defence vessels capable of acting 
with the former, launched since 1870, and propose in a 
future article to deal in a similar manner with the cruisers 
of the French Navy. 





Names. Date of laurch. Tonnage. 
Formidable 4 iis gis Secs soe 
Amiral Baudin ... ... 1883 ... 11,400 
Amiral Duperré ... 1879 ... 11,100 
Hoebhe .i; 2... 5... ... 1886 ... 10,600 
Devastation ... 1879 ... 10,100 
Courbet__.... ... 1881 . 9700 
Redoubtable ... 1876 9200 
Richelieu is See 9100 
Trident ... 1876 8800 
Colbert... .- 1835 8460 
Friedland ... ... 1873 8450 
Caiman ... 1885 7200 
Requin ... 1885 7 
IndomptaLle ,-- 1883 7200 
Terrible ... 1881 7200 
Turenne 1879 6400 
Bayard... 1880 6000 
Duguescli:. ... 1883 5900 
Vauban 1882 5900 
Furieux 1883 5700 
Tonnerre 1875 5700 
Fulminant ... 1877 5570 
Triomphante 1877 4700 
La Galisonniére... 1872 4700 
Victorieuse... 1875 
Tonnant 1880 4700 
Vengeur 1878 4520 
Tempéte 1876 4520 
a Slike p44 Looe 1877 3620 

Building and completing— 
Brennus ee eee -- 10,820 
Marceau 1887 10,600 
Magenta 1890 10,600 
Neptune... 1887 10,600 
Trehouart ... == 6600 
Valmy ... 6600 
Jemmapes ... -- 6600 
Projected— 
Lazare Carnot ... 12,000 
Charles Marte! .. ~- 11,900 
Jaureguiberry ... ? 








LUBRICATING OILS. 
By A. C. J. CHARLIER. 


Durine the last few years great improvements have 
been intrcduced in the manufacture of lubricating oils. 
Looking back some twenty years, we find that the users 
of lubricants could not be persuaded to use anything but 
castor or sperm oil; but gradually, from the researches 
and investigations made by specialists in this class of 
oils, compounds and carefully prepared mineral oils have 
been introduced which far surpass the old lubricants both 
in price and quality. In order to be able to determine 
the utility of the great number of these lubricants now in 
the market, and in order to determine the proper lubricant 
to choose for the different classes of work, it is more than 
ever necessary for users to become acquainted with easy 
methods of analysis and examination, as well as to know 
the nature and general qualities of the oils of which the 
compounds generally consist. 

Before dealing with the oils used for lubrication, it is 
necessary to consider what constitutes an eflicient 
lubricator. A good lubricating oil must have sufficient 
body to keep the surfaces between which it flows from 
coming into contact, hence the reason why high gravity 
oils are now so much used on all classes of machinery ; 
but at the same time everything depends on the class of 
work on which the oil is to be employed. If for light 
machinery, a very heavy oil would have a tendency to 
clog the bearings, thus impeding the speed; therefore for 
all ordinary machinery an oil ranging in gravity from 
*850 to °890 should be employed; whilst for heavy 
machinery, oils ranging from ‘900 to ‘980 should be 
chosen. 

Another important feature is to obtain oils having the 
greatest amount of fluidity consistent with body. Many 
oils are selected because they are apparently of high 
gravity, but such in reality is not always the case. The 
commonest paraffin burning oils can now be given an 
artificial gravity resembling castor oil, and yet immedi- 
ately they become heated, even to a moderate tempera- 
ture, they run off the bearings like water. Many of the 
Russian mineral oils now on the market have a gravity 
of about ‘920, are very highly refined, and of a splendid 
colour, and yet when heat is applied they instantly 
lose their gravity, become limpid, and are quite 
useless for the purpose for which they are required. 
But still it must fie mentioned here en passant that these 
Russian oils are very useful in making up compounds 
with oils not affected by temperature, as they then 
supply body to an oil which, although an excellent lubri- 
cant, could not be used for heavy machinery on account 
of its low gravity. 

Another point to be considered is to find an oil with a 
maximum capacity for receiving and distributing heat, 
together with a freedom from tendency to gum or oxidise, 
hence none of the drying oils should be used for lubricating 

urposes, and under this head users of lubricants must 
be warned against a process which has lately been dis- 
covered of adulterating lubricating oils with soap, by 
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which is produced a very fine sparkling oil of gravity 
higher than castor, but at the same time utterly useless 
for lubrication. Users of lubricating oils often lay far 
too much stress on the colour of the oil, but with many 
methods now known of giving any oils, or indifferent, 
any colour, either ruby, golden or black, by the addition 
of the smallest percentage of the many aniline colours 
soluble in oils, the colour should no longer be taken as a 
test of quality, all that is required being that the oil 
should be bright and free from insoluble matter. 
It is essential that a lubricating oil should be neutral— 
that is, it should neither be acid nor alkaline. In the 
refining of many kinds of oil, mineral acids and alkaline 
earths are used, and, especially in the cheaper oils, suffi- 
cient care is seldom exercised in washing them free from 
all traces of acid; and then, again, it is well known that 
manufacturers often leave a large portion of alkali in the 
oils, as this greatly helps to make up their gravity. 

Having now dwelt on what are the requirements of a 
good lubricant, the next step will be to describe several 
ready tests by which the utility of the oils can be quickly 
determined; not tests and analyses which can only be 
worked by competent chemists, but ready methods which 
can be we by any ordinary user of machinery. 
With regard to the gravity, this is an essential step, and 
in order to find this we have gravity bottles, Sprengel’s 
tubes, &c., all of which necessitate the use of a balance. 
The simplest method is therefore to use an ordinary 
hydrometer. The oil is placed in a cylindrical glass 
vessel, and the hydrometer floating in the oil marks 
immediately the gravity, taking water as 1000. This 
method is very useful, because the gravity of the oil can 
be determined at any temperature; whilst by the more 
complicated methods it is very difficult to determine the 
gravity at any other temperature than that of the ordi- 
nary atmosphere; but with the hydrometer the glass 
vessel can be heated in a water bath, and the gravity 
taken by placing the hydrometer in the oil at any 
moment. By this means it can be seen if the sample 
retains its original gravity when heated. 

The “ flashing point” of an oil is understood to mean 
the temperature at which the escaping vapour will 
momentarily ignite. The standard animal and vegetable 
lubricating oils, and all mineral oils of good body and 
high gravity, decompose or vaporise only at temperatures 
ex ing that of steam in ordinary engines, but never- 
theless many of the lubricating oils now in the market 
are so worthless that it is very essential to know a ready 
means of ascertaining their flashing point. Many very 
good forms of testers, such as Abel’s, Bernstein’s, or 
Bailey’s, are used, and they are all more or less on the 
same plan, namely, consisting of a metal receptacle for 
containing the oil surrounded by a water-bath with a 
lamp for heating the bath. The vessel containing the oil 
is closed, with the exception of a small aperture through 
which the vapour ascends; a small gas jet is continually 
played over this aperture, and instantly the vapour 
flames the temperature is noted, this constituting the 
flashing point of the oil. But all these testers require 
very careful manipulation, and the writer therefore 
suggests a simple apparatus, which can be worked 
very easily, and at the same time gives very accurate 
results. A small glass beaker is fitted into a larger one 
by means of a cork or india-rubber band; the former is 
to contain the oil, the latter serves as a water bath. The 
smaller beaker is closed at the top by means of a cork, 
through which is inserted a thermometer dipping well 
into the oil, and a small piece of glass tubing tapering to a 
point, through which the vapour ascends. The oil should 
be on an exact level with the water in the outer vessel, so 
that the same pressure exists in both vessels; and when 
an oil to be tested is supposed to have a flashing point 
above that of boiling water, an oil bath should be used in 
place of water. Everything being ready, the apparatus 
is stood on a sand bath, under which is placed a spirit 
lamp, and gradually heated. A lighted taper is applied 
continually to the aperture through which the vapour 
from the oil is ascending, and immediately a small blue 
flame appears the temperature is noted, and the flashing 
point of the oil under examination thus determined. Any 
oil having a flashing point below 300 deg. Fah. should be 
at once discarded as useless. 

Another very important test is the viscosity or fluidity 
of an oil, and here again we have some very elaborate 
apparatus recommended to us, but an engineer is in want 
of ready and quick tests, not such as would take him 
perhaps a day to work out, but one that can be worked 
in a few minutes, and at the same time give him accurate 
results. A very simple and general test of fluidity is to 
dip blotting paper in the oil and hold it up to drain; 
symmetrical drops indicate good fluidity, a spreading 
tendency viscosity. Again, an ordinary glass tube having 
a diameter of half an inch, tapering to a point at one end, 
and marked into divisions of lin., will answer all ordin 
my ee for testing the viscosity of an oil. The oil to 

e tested is placed in this tube up to a given mark, and 
is then allowed to run out at the tapered end of the tube, 
and the time taken is noted. This is compared with the 
time taken by standard oils previously ascertained in the 
same tube, and thus the viscosity of the oil can be deter- 
mined. Sometimes it is necessary to take the viscosity 
at different temperatures, and in this case the glass tube 
can be fitted into an outer jacket containing water heated 
up to the required temperature. For all light machinery 
running at high speed, low gravity oils having a low 
fluidity should be looked for, whilst for heavy machinery 
of all kinds high gravity oils, with a moderate fluidity, 
should be employed. 

An oil evaporating more than 5 per cent. in twelve 
hours, at a temperature of 140 deg. Fah., is useless, as 
the evaporation creates a viscous residue, or leaves the 
bearings dry. To test for this, a weighed quantity of the 
oil should be placed in a’ porcelain ‘Sish and heated for 
the requisite time, then cooled and weighed and sub- 
tracted from the original quantity; the difference in 


adhesion to metallic surfaces, and the least cohesion in 
its own particles, and bearing this in mind, there is no 
doubt but that mineral oils come first, sperm oil second, 
neatsfoot oil third, and lard oil fourth, hence the finest 
mineral oils are best for light bearings and high velocities, 
and to give body to mineral oils fine sperm oil is used, or 
when greater tenacity is required, lard and neatsfoot oils 
may replace sperm oil, and for the heaviest machinery 
mineral oils alone cannot be recommended, on account 
of want of body and higher degree of inflammability. 

At the present time, it is not so much a matter of 
quality which troubles the engineer, but it is the question 
of cost. Lubricants answering in every way what is 
required of them can be obtained, but their cost is far 
too high for the ordinary consumer, and it therefore 
necessitates producers to search for compounds which 
will give to cheap oils the same properties as sperm, lard, 
&e., and be able to sell them at about half the price. 

Mineral oils are the cheapest lubricants known, and 
yet they are often discarded for one reason, because they 
do not possess the same body as many of the vegetable 
and animal oils, and hence require a larger quantity to be 
used to do the same work ; but, if double the quantity of 
mineral oil is required to do the work done by other oils, 
the price of the former is only one-quarter that of the 
latter; hence the mineral oils are still by far the most 
profitable to be used. 

Oleate or stearate of alumina is now greatly used for 
giving a body to light gravity mineral oils. It is a very 
cheap compound, and can be added at a very small cost. 
The production of this ‘metal soap,” as it is called, is well 
worthy of consideration, and can be well classed as a very 
successful issue to a lot of research work recently done 
by several chemists in endeavouring to produce cheap 
lubricants. The high-class animal and vegetable oils in 
such high favour amongst engineers for their lubricating 
powers consist principally of olein and stearin, and these 
two substances, which give to these oils their high lubri- 
cating powers, can now be introduced into cheap mineral 
oils, thereby converting them into the finest lubricants 
at a cost far below that paid for castor, sperm, and such 
like oils. The oleic and stearic acid is obtained in the 
usual way from any of the oils rich in olein and stearin, 
and is then precipitated with alum in the presence of 
caustic soda, thus forming oleate and stearate of alumina. 
A very small percentage of this metal soap dissolved with 
warming in light gravity mineral oils will increase their 
gravity some 50 or 60 deg., will greatly improve their 
lubricating properties, and after filtering through fine 
copper gauze, will give them a brilliancy not surpassed 
by any of the finest animal oils in the market, and at the 
same time not increase their cost of production more 
than 20s. per ton. 

Some manufacturers use now a process of thickening 
their oils with ordinary soft soap, but this adulteration 
can be easily detected by adding glacial acetic acid and 
warming, when the soap will at once separate out. The 
writer recently examined a very fine-looking sample of 
lubricating oil, resembling in ap ce castor oll, and 
found on estimation that as much as 60 per cent. of soap 
had been introduced into the oil. Any oil found to con- 
tain such soap should be at once rejected. 

Lardine and blown rape oil are now also largely used 
for giving body to lubricating oils. The former consists 
principally of cotton oil, which has been heated in the 
presence of a strong blast of air, somewhat similar to the 
— employed for thickening linseed oil, whilst the 

tter consists principally of colza oil treated in a 
similar manner. The presence of these “ thickeners,” 
as they are termed in the trade, cannot be said to visibl 
deteriorate the lubricating powers of the oil with whic 
they are mixed; but they certainly do not improve it, 
and unfortunately they quickly become dull and cloudy, 
and in order to prevent this rosin oil must be used in 
conjunction with them. A small percentage of, say, 1 
per cent. of rosin oil does not deteriorate the lubricating 
properties of an oil; but one containing above this 
percentage cannot be recommended for lubricating 
purposes. The presence of rosin oil can be detected in 
mineral oils by treating a small portion of the sample 
with an alcoholic solution of caustic soda, heating on a 
water bath and evaporating nearly to dryness, then add 
a large quantity of distilled water and boil for some time, 
when a milky liquid will be formed; now add more 
water and warm, and notice the colour of the oil that 
separates out, if clear, then mineral oil is only present; 
a brown colour denoting the presence of rosin oil. As a 
confirmatory test, draw off the aqueous liquid from beneath 
and make it acid with sulphuric acid, if no precipitate, 
the oil was all mineral, as a precipitate collecting on 
warming in brown viscous drops confirms the presence 
of rosin oil. But now, if instead of a milky liquid a 
semi-frosty mass is obtained after having added the 
distilled water to the evaporated solution, a fatty oil is 
evidently also present with the mineral and rosin oil, 
add more water, when the mineral oil will float to the 
top if present. Now draw off the aqueous liquid and 
shake it up with amylic alcohol. If the alcohol separates 
in a brown layer, rosin oil is present. Again draw off the 
aqueous liquid, acidulate with hydrochloric acid and 
warm, when the separation of oleic acid, with its 
characteristic odour of fat, will show the presence of a 
fatty oil, either lard, neatsfoot, or cotton oil, 

For the lubrication of bearings of the largest size on 
which, either from the weight of the shaft or fly-wheel, or 
from the drag of belts or ropes or from the formation of 
the bearing, very great pressure per square inch has to be 
resisted, castor oil up to the present appears to have no 
equal; and, in order to keep such bearings cool, it is 
very essential that this oil should not be adulterated. 
The adulterants to be looked for in castor are principally 
lard oil and colza, and they can be at once recognised by 
its density. The specific gravity of castor oil is ‘960; 
lard oil, ‘916; rape oil, ‘912; therefore if the gravity is 
below ‘955, this alone proves the presence of one of these 
oils. Again, another very characteristic test of castor oil 





weights constitutes the loss by evaporation. 
The best lubricating oil is that which has the greatest 








yellow; if lard oil be present it becomes milky, and if 
colza be present a green coloration is obtained. 

Again, sperm oil is still very largely used by the leading 
cotton spinners, and the reason for this is that it leaves 
no stain and does not thicken by age or friction. Here 
again, on account of the high price of this oil, it is often 
adulterated, and generally with seal oil, cotton and 
mineral oils. These adulterants can also be easily 
detected with zinc chloride; if pure sperm oil a milky 
solution is obtained, and when adulterated with any of 
the above-mentioned oils a brown coloration is obtained, 

This article would not be complete without noticing 
the qualities of tallow as a lubricant, and there is no 
doubt but that, while in every case hydro-carbon oils are 
safer, and in the majority of cases are better and cheaper 
lubricants than tallow, even of the best quality, there are 
a number of cases in which engineers, although fully 
alive to the trouble and danger which are inseparably 
connected with the use of tallow, are constrained to use 
it, having failed to find any sufficient substitute. The 
great fault with tallow is that it corrodes metal, and often 
leaves a kind of deposit; and, again, it almost always 
contains free acids, as much as 25 per cent. of free fatty 
acid having been found in a sample of town tallow. 
Large ei of free acid are apt to be due to the 
tallow being adulterated with wool grease acids, or stearic 
acid from cotton-seed oil. allow, again, frequently 
contains more or less water, infusible matters, and 
mineral impurities, and has been often purposely adul- 
terated with starch, China clay, whiting, &c. For the 
detection of these mineral impurities, a small sample of 
the tallow should be dissolved in petroleum spirit, fil- 
tered, the residue washed with a little ether, and dried at 
a moderate temperature. Boil the residue in water and 
add iodine, a blue coloration is obtained, proving the 
presence of starch; again, any effervescence of the resi- 
due on addition of hydrochloric acid proves the presence 
of whiting. 








NAVAL ARCHITECTURE AND MARINE ENGI. 
NEERING AT THE EDINBURGH INTERNA. 
TIONAL EXHIBITION. 

No. I. 


Tue contribution of Messrs. Napier, Shanks, and Bell, 
shipbuilders, of Yoker, near Glasgow, to the marine 
section of the Edinburgh International Exhibition, con- 
sists of two full models representing swift passenger 
steamers built by them during the past two years. The 
first of these is the model of the twin screw steamer 
Islander, launched in the year 1888 for the Canadian 
Pacific Navigation Company of Victoria, British Columbia. 
This model was shown by the firm at the Glasgow Ex- 


‘hibition of 1888, and was described in THe ENGINEER at 


the time. It will perhaps be sufficient, therefore, to 
now mention that her principal dimensions are 240ft. by 
42ft. by 14ft. Sin., and that she measures 1500 tons. 
With two sets of triple expansion engines, having 20in., 
8lin., and 52in. cylinders, and 386in. stroke, an indicated 
horse-power of 3000 was developed, which gave a mean 
speed of 16} knots. 

The second model is that of the paddle steamer 
Hygeia, which has just been built by Messrs. Napier, 
Shanks, and Bell, for Messrs. Huddart, Parker, and Co., 
of Melbourne, for the Port Phillip Bay passenger trade. 
About four years ago the exhibitors built a very success- 
ful paddle steamer, named the Ozone, for the same 
owners, which vessel attained a speed of no less than 
twenty-one miles, and appears to have been highly 
appreciated by the Colonists; but owing to the develop- 
ment of the trade in which she has been employed, her 
owners found it desirable to provide a steamer of still 
greater speed, and hence the order for the Hygeia. 
Messrs. Huddart, Parker, and Co. have been represented 
in this country by Messrs. Morton and Williamson, the 
well-known Clyde firm of consulting engineers, who have 
performed similar functions for the Caledonian Steam 
Packet Company in the penis of the swift Clyde 
passenger steamers Duchess of Hamilton — recently 
described in our columns—Galatea, Caledonia, Mar- 
chioness of Breadalbane, and other vessels. The hull of 
the Hygeia was designed by her builders, while the 
engines have been designed and constructed by Messrs. 
Rankin and Blackmore, of the Eagle Foundry, Greenock. 

As will be seen by our illustration, the Hygeia is a very 
handsomely-outlined and comfortably-fitted vessel, while 
her speed of 22°8 miles per hour, on a mean of two runs 
between the Cloch and Cumbrae lights, stamp her as one 
of the fastest, if not the fastest, river steamer afloat. 
Indeed, her best run of 23} miles has probably never 
before been attained by any steamer of similar draught. 
The principal dimensions of the Hygeia are 300ft. long 
by 32ft. beam and 12ft. moulded depth, and the model 
shows the hull to be carefully shaped, with the view to 
the economical attainment of a high rate of speed. 
Like the Duchess of Hamilton, this vessel is noticeable 
for the length and area of her promenade deck, the 
latter being 260ft. in length by 64ft. in width at the 
sponsons. This deck is of East India teak, and not of 
yellow pine, as is usual in our own river steamers; the 
former material being desirable in view of the high tem- 
perature to be encountered in the neighbourhoo where 
she will be employed. This promenade deck will be 
covered over its entire area with canvas awnings, to 
insure the greater comfort of the passengers under a 
sub-tropical sun. The builders of the Hygeia | have 
followed the lead of the Caledonian Steam Packet 
Company in arranging the sparred teak settees in two 
transverse rows on the promenade deck, so that passengers 
can sit in a fore-and-aft direction, and thereby enjoy the 
prospect on both sides of the steamer instead of on one 
side only. Altogether, the passenger arrangements 10 
this beautiful steamer are of the most complete and even 
luxurious character. This is particularly the case with 
the drawing-room saloon—an apartment 60ft. in length 





is by the addition of zine chloride. If pure it becomes 





and extending the full breadth of the vessel—the furniture 
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and Sentiese of which ne of the most chaste and 
appropriate description. The Hygeia has a complete 
installation of the electric light. a 

The engines of the Hygeia are of the diagonal tandem 
triple expansion type, to indicate 4000-horse power; and 
they have been constructed on Rankin’s patent four- 
cylinder disconnective principle. The cylinders are 
28in., 28in., 56in., and 86in. in diameter respectively, 
with a 66in. stroke of piston, and they operate upon a 
double-throw crank shaft by means of a heavy pair of 
connecting rods fitted with bushings of phosphor bronze. 
The machinery has been made still further efficient by 
the employment of Brown’s patent reversing gear for the 
main engines, e’s disconnective engines and 
pumps for circ and condensing purposes, and 
Carruthers’ duplex donkey pumps for feeding the boilers, 
&c. The Hygeia has six “ Navy” boilers, which, with 
the aid of Alley and MacLellan’s Westinghouse engines 
and fans, maintain a full supply of steam at 140]b. 
pressure. Messrs. Rankin and Blackmore's experience 
in previous vessels lead them to prefer the ‘‘ Navy” boiler 
in combination with forced draught in a closed stokehold 
rather than the ordinary marine boiler with natural 
draught, the chief reason for the preference being, 
apparently, the considerable saving of weight which is 

ereby effected. It is proper to remark that one of 
Kirkaldy’s patent feed heaters has also been fitted. 

Altogether, the Hygeia has so far proved a very 
successful steamer, and highly creditable to her builders 
and engineers. It is to be hoped that upon her arrival 
in Melbourne, whither she is now proceeding, she will be 
found all that is required to serve efficiently the passenger 
trade of Port Phillip Bay. 








THE IRON AND STEEL INSTITUTE IN 
AMERICA. 


THE joint meeting of the American Institute of Mining 
Engineers and the Iron and Steel Institute was held in 
New York in the week commencing September 29th. We 
have already given a telegraphic summary of the pro- 
ceedings. We have now from our special correspondent 
further details. On the morning of that day the larger 
part of the English visitors, including the president, Sir 
James Kitson, and about two hundred other members, 
landed from the Cunard ship Servia, after eight days’ 
uneventful passage. A large contingent of the German 
Iron Smelters’ Society, about a hundred and fifty in all, 
arrived some days earlier in steamers from Bremen and 
Hamburg; and in addition to these, there was a large 
gathering of mining engineers from various parts of 
America. 

The meeting of the American Institute commenced on 
Monday, September 29th, at 2.30 p.m., when addresses 
of welcome were delivered by the president, the Hon. A. 
S. Hewitt, Mr. A. Carnegie, and others, and a long list 
of papers was entered upon and disposed of in a some- 
what summary manner, very few of them being read in 
any detail, the titles alone being mentioned, and the 
secretary giving a short abstract of the contents, with 
remarks by way of discussion. Perhaps the most inte- 
resting of these was the paper by Mr. C. M. Ball, of Troy, 
describing the Ball and Norton magnetic separator, which 
was also illustrated by a working model. This consists 
essentially of a partially magnetised hollow drum, somewhat 
like that of Wenstrom, but differing from the latter by having 
the electro-magnets arranged in a series with the projecting 
poles alternately N and 8, so that the magnetic fringe 
hanging from each one is turned over in the air, when it 
reaches the next, which allows entangled particles of non- 
magnetic waste to fall off. The material to be treated is 
crushed to pass a 16 or 20 mesh screen, and passed over 
the surface of a horizontal drum whose surface is 
“magnetised in one of the lower quadrants. The non-mag- 
netic material falls off, while the magnetic portion is 
held by the magnets and rises to a shoot, where it is 
delivered to a second similar machine, where it is further 
purified. This apparatus has been successfully applied 
in separating phosphate of lime from magnetite at Port 
Henry on Lake Champlain, which material was brought up 
to the Bessemer standard, although it originally containe 
2} per cent. of phosphoric acid. Another magnetic separa- 
tor in use at Tilly Foster mine, near New York, described 
by Mr. F. H. McDowall, formed the subject of one of 
the excursions on Friday afternoon. 

Contrary to English practice, the American Institute 
held evening meetings, but the papers given on these 
occasions are more of the nature of lectures, with a plenti- 
ful supply of lantern illustrations. The subjects treated 
on the two evenings were, on Monday, “The Iron 
Mountain Mine of Missouri,” by Mr. W. B. Potter; “On 
American and Foreign Practice with the Diamond 
Drill,’ by Mr. W. F. Durfee; and on Tuesday, ‘The 
New York Aqueduct,” by Mr. A. Fteley; ‘‘ The Copper 
Resources of the United States,” by Mr. James Douglas, 
jun.; and “A New Anthracite Breaker at Drifton, 
Pennsylvenia,” by Mr. Eckley B. Coxe, vice-president of 
the Institute. Mr. Douglas’ paper was especially 
noticeable as a masterly exposition of the present state 
of the great copper-mining centres in Michigan, Montana, 
and Arizona, but occupied so long in delivery that Mr. 
Coxe was enabled to give little more than a i 
commentary on the very liberal series of illustrations 
provided. This paper has been very fully illustrated in 
the transactions of the Institute, and was circulated at 
the meeting. It was announced by the secretary at one 
of the later meetings that a special volume, containing a 
full record of the meeting, would be printed, and that 
a copy would be sent to every one of the foreign visitors 
as @ permanent memorial of the visit. 

The attendance at the evening meetings was decidedly 
in excess of those held in the morni and oons, 
and in this respect there is probably not much difference 
between American and English audiences. Many of the 
resident members are active business men, unable, as a 
rule, to attend continuously in the day time, and the 





distance between up and down-town localities is usually 
very great. At any rate, the meeting-room, a large con- 
cert hall belonging to Messrs. Chickering, the eminent 
pianoforte makers, of Boston, was never filled to more 
than a small fraction of its capacity, and this rendered 
hearing very difficult. There is also something rather 
depressing in sitting in a window-less hall, lighted by gas, 
when the sun is shining brightly outside. On all occa- 
sions, however, where formal and complimentary busi- 
ness was done, the attendance was generally good in 
point of numbers. 

Besides the papers noticed above, many others, including 
some of very great value, were taken as read. Among 
these, one on “‘ The Physical and Chemical Equations of 
the oe earth Process,” by Mr. H. H. Campbell, is a 
remarkable study of the thermal reactions in the 
gasification of fuel, the action of the regenerators, the 
fining action of the bath, and other elements of the 
Siemens process of steel making carried out in the 
manner employed by Sir Lowthian Bell in his studies on 
the blast furnace. The character of such a paper cannot 
of course be determined without some study, but there 
can be no doubt that it is a well-finished and useful con- 
tribution to quantitative thermal chemistry. 

On Wednesday morning it was intended that the 
annual address of the American Institute should have 
been delivered by the president, Mr. Hewitt, but unfortu- 
nately he was prevented by illness from attending. The 
proceedings of the Iron and Steel Institute were there- 
fore opened by an address of welcome by Mr. Carnegie, 
followed by a short speech from Sir James Kitson and 
the formal introductory business. Then followed a paper 
by Mr. Gayley, of the Edgar Thompson works near Pitts- 
burg, describing the development of American blast fur- 
naces, with special reference to large yields. The remark- 
able results obtained at these works, where from 300 to 350 
tons are made daily from 62 per cent. ores, with a coke con- 
sumption of 1750 lb. to 1900 Ib. per ton of metal, excited 
considerable interest, and the discussion, which was 
opened by Sir Lowthian Bell, was adjourned when the 
hour for going down to the Hudson River steamer arrived, 
and was continued for the greater part of Thursday 
morning. Sir Lowthian Bell coc elt - that the economy 
may be due to a higher-heat absorbing capacity in Lake 
Superior hematite, allowing the gases to escape at a 
lower temperature than in Cleveland. Mr. Thielen con- 
sidered that the circumstances were special, and could not 
be produced in Germany, owing to the poorer quality 
of minerals in the latter country, where 29,700 tons of 
materials would be required to produce 10,000 tons of 
pig iron per month, a quantity which it was quite im- 
possible to handle with the existing furnaces. Mr. 
Windsor Richards considered that the practice of exces- 
sively rapid driving was a wrong one, and likely to be 
detrimental in the long run. Probably rivalry between 
Pittsburg and Chicago blast furnacemen had something 
to do with it. This latter suggestion was disclaimed by 
Mr. E. C. Potter, of Chicago, who instanced remarkable 
yields of 1414 tons per week for a very small furnace at the 
Union Works, Chicago, corresponding to 2} tons daily per 
hundred cubic feet of capacity. Ifthe Pittsburg furnace 
produced at the same rate, it should make 12,000 tons 

r month. Mr. Snelus, Mr. Weeks, Mr. Whitwell, and 

r. E. P. Martin continued the discussion, but without 
contributing any particularly new matter, the general 
impression seeming to be that more might be learned by 
the personal inspection to be made next week. 

The presentation of the Bessemer gold medal to Mr. 
Hewitt took place on Thursday morning. 

In reply to Sir James Kitson’s address a very remark- 
able eulogy of Sir Henry Bessemer’s work was read by 
the recipient, which we have given in full on another 
page. A paper by Professor How, on “ American 
Bessemer Practice,” was hurried over with a very brief 
discussion, and on Friday morning Mr. Hadfield gave the 
results of his experiments on aluminium in steel, which 
he finds to act similarly to silicon in promoting hardness 
in mild steel. Mr. Stead gave a verbal notice of a series 
of experiments on aluminium in iron which he had 
carried out, and which were in the main uniformly 
those of Mr. Hadfield. These, however, will be given in 
more detail in the published report. Professor Thomson 
then gave an account of the electric welding process, 
which was mainly similar to that which has appeared on 
previous occasions, although some minor points of interest 
were added. Friday afternoon being devoted to excur- 
sions to the Brooklyn Navy Yard, to Mr. Edison’s 
Laboratory, and to the Tilly Foster mines, the remaining 
papers were rapidly disposed of in order to allow the 
members to reach their starting places, the hour of 
departure of the special trains being very rigidly 
observed. On Saturday morning, October 4th, the entire 
party left New York in three special trains for Phila- 
delphia, which same trains, including twenty-one sleeping 
cars, will be retained in their service until reaching 
Chicago. 








LOCOMOTIVE PRACTICE IN AMERICA. 
By AN AMERICAN ENGINEER. 

WE close our series of articles on ‘‘ Locomotive Practice 
in America” with illustrations of an engine constructed 
for the Pennsylvania Railroad, which may be regarded as 
the leading railway of the United States. This engine 
may be looked upon as embracing all that is first-class in 
American locomotive practice, and was designed for very 
fast trains with long distances between stops, and for that 
ea ope has its tender fitted with a water scoop for a 
track tank. To one whois familiar with English practice, 
and who has seen erican engines which were manu- 
factured a few years ago, the influence of English ideas 
can be clearly recognised, both in outline and detail. 
Indeed, the Pennsylvania Railroad allows itself to be 
greatly impressed with English notions of the fitness of 
t , and appreciates thoroughly the good points of 
English practice. 

The principal dimensions will be found in the following 


























table, prepared by Mr. Theo. N. Ely, Gen. Supt. i 
Power, of Altoona, Pa.:— v Pt. Motive 
Specification for Standard P. R. R. Locomotive with 
P, 68in. drivers ; 1601). steam — Class 
Ga pei © Seat care eae .. 64ft. 9i 
No. of pairs of driving wheels... Ae ~ oa 
Diameter of ” 99 ee . 68in, 
Wheel centres . Cast iron, 
Total wheel base... ... ... . 22ft. 8hin 
Length of rigid wheel base |. vo Zt. 9in, | 
a of oe axle bearing... ss) Sehr 

ngth of ,, ’ ’ eee 
Diam. of main crank pin bearing Re 3 v 
Length of ” ”. ach: Jann) dine in, 

Diam. of parallel rod bearing, front and back in. 
Length o » ” ” ” in. 
No. of wheels in front truck ... eee” 
Diam. of ” ” ” ese Se 
Material of wheels ... ... ... ... Cast iron steel tired 
Diam. of truck axle bearing ... nid oe : 
Tore of . * pea 10in. 
of truc ha Se ee .. Rigide 
Cylinders and steam chests a Seid contre. 
Spread of cylinders ..._ ... ooo - 0 
Diam. of > us . 18hin. 
Length of stroke... igs wer: 6 § 
een of valve gear --» ++. Between frames, 
0 cae cae ... Shifting link moti 

Seem af wale see a ~~ ne 
Outside lap of valve ... Nei - 
Inside ie a” ane oe one, 
Lead of valve + nee Prin. 
Throw of excentric ... . in 
Length of steam ports . 7fin. 
Width of __,, » 1jin, 
Width of exhaust port ... ... 2. 2... Qhin 
Kind of frames ... ......_... ... ... Wrought iron, inside, 
Distance between centres of frames 44in, 
sae . Steel. 
Thickness of boiler sheets, dome ... ... ... jin. 

= se PA rrel & smoke-box in. 

a € », outside fire-box ... in. 
~ og internal diam. of boiler, Belpaire in. 

In. ” ” ” ” ad od 
Height to centre of boiler, from top of rail... in. 
RM nk -Sack sigs eth! soak cay len 
Inside diameter of tubes ... 1jin. 

Outside Pm ~ a : 2in. 
I aS ti 6 Fae 0 ei Wrought iron. 
Length of tubes between tube sheets ... 136in. 
External heating surface of tubes ... 1244 sq. ft 
Fire area through tubes ... ... ... -. 98'S sq. ft. 
Length of fire-box, inside... .. 9ft. 11 jin. 
Width of __,, ee eae 6 6 
Height of crown sheet above top of grate, 
centreof fire-box... ... ... ... ... ... Sft. Shin. 
Inside fire-box material ... ... ... ... ... Steel. 
Thickness of inside fire-box sheets, sides ... yin. 
he ss » crown... iin, 
a ee ° back ... gin. 
Thickness of tube sheets, front in. 
” ” ” back in. 
Tube sheet material ..._ ... tee]. 
Heating surface of five-box 138 sq. ft. 
Total heating surface... 1382 sq. ft. 
II ih ode cade i wan,» ae ... 98°25 sq. ft. 
Diameter of smoke stack, straight... .. 18in. 
——_ of stack above top of rail ... . ldft. 
Width of cabroof ... ... ... .. . Oft. Gin. 
Height of cab roof from rail ... 12ft. 10}in. 
Width of cab i alte: | Shea aac  =Oft. 
Size of exhaust nozle ... ... ... oe DF by 3hin. 
Pressure of steam per square inch... oo. eo. 
Weight pe Ss Kee aes' seb bow 00 , ——. 
eight of engine empty ... > 
» > we ing ao 65,150 Ib. 
say. I cs ag 5 ea) tes aon 30,950 Ib. 
»» of engine in working order 106,500 Ib. 
», on first pair of drivers 36,500 Ib. 
5» on second pair of drivers ... 36,850 Ib. 
—— aaa 33,150 lb. 
Engine fitted with Driver brake. 
Capacity oftank... ... ... ... .. ee 
ey | ana Ib, 
Number of wheels under tender 
Diameter - os = SS | 
Material ” ” ” Cast iron chilled tread. 
Diameter of tender truck journals... ...... 4in. 
Length of ee si 9 coe iar, wad 
Weight of tender empty ... ... 29,800 Ib. 
a et Ros! tase 65,500 Ib. 
Tender fitted with water scoop. 
TENDERS. 
WIRRAL RURAL SANITARY AUTHORITY. 

List of tenders for the construction of public sewers at Whitby 
and Ellesmere Port, Cheshire. Mr. Charles H. Beloe, M. Inst.C.E., 
of Liverpool, engineer; quantities by Mr. Frank E. Priest, Assoc. 
M. Inst. C.E., Liverpool :— 7 P 

8. e 
W. H. Bleakley and Co., Birkenhead .. .. .. .. 3600 0 0 
ee eae ere. + etl - - ped 4 4 
H. Fother! at hy ne i oe a Ne Cs Se © 
Walkden and Co., Liverpool .. .. .. - 3791 0 0 
Holme and King, Liverpool .. . 3364 5 3 
Lewis and Thomas, Liverpool .. .. .. 43338 9 7 
Sterling and Swann, Manchester .. 4532 0 0 
Thomas Morris, Liverpool... .. 4567 0 0 
Wm. Vai , Wrexham .. .. .. 4700 0 0 
John Woolley, Wrexham 5008 5 9 
Peter Balmer, Liverpool .. 5108 8 0 
James Bush, Preston .. .. .. 67 0 0 
J. Whittingham, Wrexham . 518610 0 

Royal Muarary Exuipirion.—The Council of the Royal 
Military Exhibition tave awarded Messrs. Merryweather ard 
Sons, of London, a diploma of honour—highest award—for fire 
engines and apparatus. 

A Ramway TunNe, unpeR New York Bay.—A Bill to 
authorise the construction of a tunnel under New York Bay, 
connecting Staten Island and Long Island, has been introduccd 
into Congress, the object of the tunnel being to give the trunk 
lines now centreing on the om A shore a Brooklyn terminus. 
The tunnel would cross New York Bay at its narrowest point, 
and be about two and a-half miles long. The estimated cost of 
the work is about 1,250,000 dols. per mile, or £1,200,000 in all. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers, John G 
Sampson to the Swiftsure, to date October 4th; Alexander Purvis 
to the Glatton, to date October 14th. Staff engineers, David G. 
Gyles to the Euphrates, to date October 2nd ; William H. Burner 
to the Anson, to date October 14th. Chief engineer, William 
Lonnon to the Inconstant, to date October 2nd ; Robert Harding 
to the Vernon, additional, to date October 14th. Engineer, Thomas 


Welby to the Sheldrake, to date October 2nd. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible the opinions of our 
¢€ ves ‘- 


FORCED DRAUGHT. 


Sin,—-Pablic attention has been recently drawn in one of the 
Naval Service journals to the use of fo draught in the boilers 
of her Majesty's ships, and it cannot have escaped general notice 
that the Sheerness, Devonport, and Portsmouth newspapers have 
reported the results of trials of new boilers which have broken 
down under the heavy strain caused by the use of forced draught. 
Perhaps it may be interesting to record the experience of one who 
has witnessed many of these trials, and noted, as to the boilers, 
(1) condition before trial; (2) behaviour during trial; (3) condition 
after trial. 

(1) Condition of boilers before trial: These were as strong as 
they well could be, stayed thoroughly in every part, material of 
the very best, and workmanship excellent in every way. The 
had been subjected to a water test of 90]b. on the square inc 
above the weighted steam pressure, generally 150 lb., which would 
make the water pressure 240 1b. on the square inch, and they had 
to stand this pressure without detiéction or other sign of weakness, 
and with no leakage. 

(2) Behaviour of boilers during the forced draught trial: Air 
pressure from l4in. to 2in. Everything generally goes well the 
first hour ; the first sign of failure before leakage shows itself is a 
very sudden fall of the steam pressure; next, the necessity for 
more feed water; third, volumes of vapour issuing from the 
funnels ; and lastly, water leaking past the end of the tubes in the 
fire-boxes, and running out of the ashpits. Sometimes the boilers 
give way gradually one after another ; at other times they give 
way very ly an pletely, and this has been the case 
specially with the wet bottom locomotive type of boiler, such as 
fitted in the Seagull class. In some cases the peopte have had to leave 
the stokehold quickly at a moment’s notice to avoid being scalded or 
burni, the lea’ being so sudden and excessive as to throw 
water from the tube ends on to the enormous fires, from llin. to 
1din. thick, while burning with intense fierceness, the steam thus 
generated driving the flames into the stokehold through the fur- 
nace and ashpit door openings. 

(3) Condition of boiler when cooled down, after leakage on 
forced-draught trial: On examination it is found that the tube 
leakage takes place entirely at the fire-box end, and none at the 
smoke-box ; also the rivetted seams in the combustion chambers 
often leak. The position of the tubes in the tube-box, which leak 
most, is invariably at that part of the tube plates where the flame 
impinges with the greatest intensity and force, and varies accord- 
ing to the description and fittings of boilers. For example, in the 
wet-bottom locomotive type of boiler, the seven or eight upper 
rows of tubes right across suffer much the most, the lower rows 
often remaining tight. The same is observed in the long cylin- 
drical boiler, with the tubes in a line with and end-on to the 
furnaces ; the upper rows of tubes leak the most where there is 
only a fire-bridge, but where there is between the fire-bridge and 
the tube plate a hanging-bridge which deflects the flame down- 
wards, the iower rows of tubes and those in the centre cf the tube- 
box are most affected. In nearly all cases the vertical row of tubes 
in the wings of the tube-boxes are least injured, probably because 
the water has readier access to them than to the others. It has 
been observed, also, that those tubes which had been leaking most 
could sometimes be shaken in their places, and were loose in the 
holes in the plate, although they had been turned and accurately 
fitted—a driving fit—into the tube plates, and afterwards rolled 
with the best drifts. 

So much for facts; now for inferences. What makes the tubes 
leak? I suggest the following as the cause:—The tubes are 
accurately fitted and driven into the fire-box tube plate, and then 
well rolled ; this raises a shoulder on the tube just inside the tube 
plate, the tube at this part being slightly larger than that which 
is in the plate. The int heat g ted by the forced draught 
drives the water away from the fire-box tube plates and tube ends; 
the latter are raised to a very high temperature, and are thereby 
softened. By the expansion due to this high temperature, the 
softened tube ends are forced through the holes in the tube plates, 
and the tube ends are closed in by the passage of the larger 
part of the tubes into the holes in the tube plate. In cases of 
excessive leakage, this will account for the tubes being loose in the 
tube plates after the boilers have cooled. I suggest that the leak- 
age takes place not when the temperature is highest, but when 
there is a fall in the temperature, and consequent contraction 
lengthways of the tubes, which causes the closed-in part of the 
tube to be redrawn into the plate, the tube ends being now a little 
smaller than the holes in the plate. I reject the theory that the 
tube plates spring by internal pressure, and so draw off the tubes, 
because in all well-made boilers the steel stay tubes are so strong 
and numerous that the tube plates may be regarded as rigidly 
stayed. It might be better if this were not the case, if, ¢.g., the 
tubes could in expanding carry the tube plates with them in both 
directions, but obviously nothing should be done in this way that 
would make the boilers unsafe. 

I base these opinions on the fact already recorded, viz., that in 
all cases the tubes that have leaked most are in that part of the 
tube plates where the flame has impinged with the greatest 
intensity and force; also in the fact that where only a strong 
natural draught, or a forced draught with an air pressure not 
exceeding jin., have been used, no injury of any kind has been 
done to boilers. 

A discussion of this matter in your journal might go some way 
towards answering the question, Is there any future for forced 
draught with air pressures varying from 2in. to 4in. ? 

October 11th. Marine ENGINEER. 











Srr,—Your editorial remarks on this subject will no doubt 
receive the consideration of those who are responsible for the 
efficient construction of the steam generators of our Navy. Forced 
draught is not only from thermo-dynamic reasons preferable to 
natural draught, but the increased grate area ratio of proportion, 
and greater efficient range of combustion are amongst the forcible 
advantages that clear away the minor disadvantages of forced 
draught. Unfortunately, although the method of effecting fuel 
combustion is in a great measure right, nevertheless, the utilisation 
of the heat produced is effected in a manner that can hardly be 
termed a rational one; and I may here venture to state that, 
excepting the tubulous form of steam generator recently popularised 
by Mr. Thornycroft, the position of the present marine boiler in 
the ladder of progress of thermo-dynamic appliances is hardly a 
rung higher than it was twenty-five years ago, except as regards 
material of construction. 

Here we have in the marine boiler a vessel constituted so as 
simply to get as much heating surface compatible with a regard for 
the orthodox rules relating to safety, immersed in water, as possible ; 
but without a shadow of evidence that the important character of a 
boiler, viz., its circulating arrangements, have ever been considered ; 
and as Mr. H. Williams, R.N., su, ts, it is quite ible that 
the intense nature of combustion should produce the lifting action 
of the water over the crown plate of furnace flue, and the enormous 
increase of the temperature of the plate due to such action would 
at once produce an impulse of expansion and set up a severe strain 
on the flue and tube plate. What is required for marine, and, 
indeed, all other types of boiler other than the tubulous type, is a 
complete scheme of water circulation, particularly over the furnace 
part, where three-fourths of the heat transmission of boilers takes 


place. B. i. T. 
Liverpool, October 13th. 


THE CONSTRUCTION OF DYNAMOS. 
Sin,—I consider it quite impracticable to give any reply to 


course, he will be aware that the saving to be effected depends on 
the relative efficiencies of the dynamos, and in order to arrive at 
this the actual horse-power for a measured output must be ascer- 
tained, which information ‘‘ Volt-Amptre ” does not seem to be in 
ion of, but thinks the machines get no more than 44-horse. 
uch also depends on the price of the gas ‘ee x ed ; if very cheap, 
the saving effected might be very small. should be happy to 
give ‘‘ Volt-Amptre” any further information at my command, 
but think if he will carefully peruse my last letter, he will see that 
he can ascertain the exact efficiency of his machines only by accu- 
rately measuring the output and power consumed, and that a 
modern dynamo has great advantages in being fitted with far 
larger commutators, and being mechanically superior to its prede- 
cessors, As to the statement regarding high efficiency dynamos, 
I confess I know no reason why a dynamo of high efficiency is 
more liable to derangement than one of low efficiency, any more 
than a d densing engine is inferior in the same respect 
to a high-pressure non-condensing. Possibly more expense is in- 
curred in the manufacture of a high efficiency machine, and which 
under ordinary circumstances is quite unnecessary. H. H. 
Bury, October 14th. 





INITIAL STRESSES IN STEEL. 


Srr,—Can any of your numerous readers give the cause of the 
following behaviour:—A piston-rod forged in the usual way with a 
shoe is first turned and planed. It is then marked for the pocket 




















and the distance H K, the centre lines for bolts, are also marked 
on the flat surface. After the pocket AB C D is sawn out, the 
ends of the centre lines  d are found to have approached one another 
from yin. to ;yin. MarINE, 





DEFLECTION OF BARS. 


Sir,—I am afraid that Mr. Robertson has been able to gain but 
little information from the various replies to his query. Some of 
them must be incorrect, but the question is, which are the incorrect 
ones? The formula I gave—and which by an oversight | gave 
inverted—comes out of a very simple piece of reasoning. We may 
take one-half of the bar to be a cantilever thus: — 





The formula for the defiection of a cantilever having a force 
acting at its outer end is 

BL 

3EV 

B being the greatest bending moment acting onit. This bending 
moment in the cantilever under consideration is H 3, so that in this 
case 


A= 


_ HSL 
o> sar 
_ A sEI 
or H=5 we) 


If, however, 5 be very small, or . not very large, we cannot 


neglect the variation in the bending moment, which decreases as 
the bar defiects, so that in this case the final bending moment 
H (3 — A) will have tobe taken. This will give 


_ a 3ElI 
sie: s- aA ( i: 7 
I think it will now be an easy matter for Mr. Robertson to decide 


whether these formule be worthy of acceptance. F. DUNCAN, 
Portsmouth, October 7th. 





THE TAXATION OF MACHINERY AND FOREIGN TARIFFS, 


Sir,—The Chard Guardians have recently issued a circular in 
which they appeal for pecuniary support to carry on the litigation 
which they have brought upon themselves by their attack upon the 
machinery of the millowners in their union. As they make refer- 
ence in this appeal to the action of this society, and as the views 
and motives of users of machinery have been much misrepresented, 
may I ask a portion of your valuable space to explain the real 
merits of this important question? I have no desire whatever to 
discuss the legal technicalities of the dispute which will in due 
course come before the House of Lords for final decision, but, at 
therequest of my committee, seek only as shortly as possible to point 
out the broad grounds upon which manufacturers rely for a suc- 
cessful result to their appeal to Parliament for that redress which 
the courts of law have so far denied them. 

In the first place, 1 am directed to say that there is not the least 
wish to avoid sharing fairly and equally in the local taxation of 
the country, and if Parliament in its wisdom decides that all 
personal property is to be rated, owners of machinery will readily 
acquiesce ; but until that is done they will continue to protest 
against one species alone of that class of property being rated 
while all other kinds remain exempt. There is, however, little 
doubt that the ultimate ground upon which the question will be 
decided is, whether it is desirable in the general interest of the 
community that the necessary local expenditure should be pro- 
vided for by such means, and whether taxes on prcductive 
machinery are not calculated to act in restraint of the trade of the 
country, and, by increasing the cost of production, to hamper 
English manufacturers in competition with those of other nations. 
All the ments in favour of Free Trade are, I venture to say, 
equally applicable to the freedom of machinery from taxation, and 
it can hardly be contended that such taxation is not fraught with 
all the evils produced by a protective tax upon the commodities 





** Volt-Ampere’s” «uesticn relying on the data he supplies, Of 


—— 
ee 


nations on the subject is sufficiently show 
France, Austria, tA the United States, ae szamples of 
In one of our great North-Eastern ports, 
succeeded in laying a heavy burden on the m 
shipbuilders, so increasing the cost of produ 
following extract from the most instructive 
ye = re rd 1889, shows the effect 
**T have observed that people in England are very ap . 
the two classes of bounties, and ro conclude Stet hoses ee 
given on the construction of ships have not produced much effect, 
that, therefore, the others have likewise proved a failure But 
this is not so. Our building yards being able to construct vessel 
at a lower rate, and more rapidly than those in France aie 
French shipowners have found it to be an advantage to purchs 4 
vessels from us, although by doing so they lose one half of the 
navigation bounty. To counteract this . 


the local authorities 
achinery of a firm of 
cing their ships, The 
report of our Congy}. 
of the opposite Policy ; 


» MADY persons propose 
that in the new law bounties shall be only given A vessels Built ie 
France. The cost to the country is about 10,000,000f—£400,000 


—per annum, and the results are, that while in 187¢ 
only 599 steamers of 255,959 tons, the number had increased in 
1888 to 1015 of 509,800 tons. In 1880 Havre had 183 sailin 
vessels of 48,548 tons, and 103 steamers of 62,009 tons, togethe: 
286 vessels of 110,557 tons. In 1889 the numbers were 83 of 
55.687 tons, and 138 of 158,215 tons, altogether 221 vessels of 
213,902 tons.” 

‘rhe example of Austria is even more striking and instructive 
The Austro-Hungarian Consulate has issued a pamphlet showing 
the facilities offered by a law passed this year to encourage the 
establishment of all kinds of factories in Hungary. ‘The advan. 
tages offered include the exemption for periods of fifteen years from 
‘all local rates,” from the house tax, the mining tax, and from 
‘the taxes on all undertakings compelled by law to publish their 
accounts, ” from Chamber of Commerce fees, and from all general addi- 
tions to the income tax; also from “all fees and local rates on the 
transfer of factory plots or buildings,” from stamp duties and fees 
on all agreements relating to the founding of companies, and on 
the capital employed by them. The Minister of Finance jis also 
empowered to supply salt for such manufactories at reduced rates 
and entire exemption is granted from all municipal road rates, 
While last, but not least, provision is made for the carriage on al 
State or subventioned railways of materials and machinery for 
the erection of such factories at rates not exceeding actual cost, 

Public attention has been so forcibly called to the action of the 
United States’ Legislature in passing the McKinley Bill, that it is 
hardly necessary to refer to it. The immediate result of this 
measure, whatever its future effect, must be most disastrous to our 
textile, tin-plate, and iron trades, in consequence of the enormous 
increase which will be made in the existing protective duties. Yet 
with a fatuity that is incomprehensible, the representatives of the 
very persons who benefit most by the prosperity of our manufac- 
turing industries are seeking at such a time to enforce a form of 
taxation, the direct effect of which is to further add to the almost 
insuperable difficulty of maintaining competition with American 
and other foreign manufacturers. 

Surely, Sir, these facts sufficiently show the suicidal effect of the 
policy for which aid is now being sought by the Chard Guardians, 
and justify the resistance which is being offered to it. 

G. Humpureys Davies, 
(National Soc. for the Exemption of Machinery from Rating), 
22, Buckingham-street, Adelphi, 
London, October 13th, 


) France had 





BRAKE INDICATOR DIAGRAMS, 


Sin,—For constructing the theoretical indicator diagram of a 
locomotive cylinder, when the engine is running ‘‘ ahead” with the 
gear “astern,” it will be convenient to suppose the gear working 
in the usual way and the motion of the piston reversed ; the letters 
representing the different positions of the piston. In normal 
working the indicator diagram will show the following periods at 
the same time on each side of the piston:— 


Out Stroke. 


Back. Front. 
a’ Entering steam . abl Exhaust 
be Expansion be Exhaust; ¢'¢ compression starting 
ed Exhaust.. cy’ Compression ; /’ d entering steam 


Back Stroke. 


Back side. Front side. 
d i! Exhaust er ee dv’ Entering steam 
» e« Exhaust; ¢c’ compression ee Le Expansion 


cy Compression ; /« entering steam é a Exhaust, &e. 
If now the above periods are supposed to take place in the same 
succession and the motion of the piston is reversed, the following 
peculiar distribution of steam will commence :— 
Back Stroke. 

Front side. 

Entering steam ; /’ ¢ expansion 
Expansion ; ¢ 4 exhaust 


Back side. 
de Exhaust. . 
cb Compression. . 


dy 


ba 


a Connection with boiler Exhaust 
Out Stroke, 
ay Entering steam ay Exhaust : 
re Expansion Je Exhaust; ce starting comprcssion 
e4’ Exhaust .. e+’ Compression 
Ud Exhaust .. 4’ d Connection with boiler, &c. 


During the short period from d to ¢ or from a to e—admission of 
steam and expansion, the steam pressure is getting so low that 
the pressure immediately after the commencing of the exhaust 
period will be either the atmosphere for non-condensing or that 
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in the condenser for condensing engines, During the following 
part of the stroke ¢ a or ed the piston will suck air through the 
exhaust orifice, and the pressure consequently sink a little below the 
usual in the exhaust. When the piston returns, the exhaust is still 
open a little way, ac’ or dc. uring the travel cb or ¢ U the 
piston is compressing the gases, and the pressure is increased con- 
siderably at ) and J’. When now the steam port is opened at / and /’, 
the mentioned compressed gases mixed with a little steam, if the 
pressure did not rise to that of the boiler, are forced into the steam 
chest and from this to the boiler. The cylinder works as a lifting 
and forcing pump. There is, under these circumstances, a little work 
done by the steam, viz., that represented by the hatched areas. 

If “J. P.” will construct a theoretical diagram for the cylinder 
of his steam winch, and make a reflection similar to the above, he 
will immediately see if the actual indicator diagram is correct, or 
if not, he will be able to see the defects of the winch. 

5, Nursery Villas, Erith, Kent. JORGEN BJORNSTAD. 





SMALL RAMS TO DESTROY PROPELLERS OF IRONCLADS. 


Sm,—At the time when the fleets of nations consisted of big 
wooden vessels, it was cleverly done of Ericsson to construct @ 
monitor armoured against their shots, and thus able to destroy 2 
great number of ships without being damaged itself; but its 
superiority was not of long duration. Formerly, two line-of-battle 
ships could fight many hours without disabling each other; pro- 





which give employment to such machinery. The opinion of other 


bably two ironclads would have to shoot much longer_their 
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in number, the interval between the shots 
ns oe e the oe a penetrate the corresponding walls smaller 
on en any disorder in the intricate machinery for workit 
than of yo vuns would also prolong the battle, if only fought wit 
the —s formidable weapons not in vogue formerly have, 
suns. been introduced—the ram and the torpedo; each may 
= or anillions of value in a few seconds, Ships of great size for 
— uns have therefore also been furnished with these 
carrying | Put ram and torpedo, to be used effectively, a high 
iene ene np power. If aship of 10,000 tons and one of 100 tons 
_. serine were to hit each other, the big vessel with its great 
peas ge vat take ten times longer to turn, and would conse- 
— - the game, even if it possessed the same speed. A ship 
quent 7. neither guns nor heavy side-armour can use the whole 
aa td of its displacement to increase the power of its machinery, 
bonne yrength of its ram and bull; every bit. which is otherwise 
mont deduct from what it is more essential to develope. 
“seal rams to destroy propellers should be protected, by means 
f wooden armour, from the projectiles of quick-fire guns—see 
th ysecticn, Fig. 2. Heavy guns, requiring several minutes to be 
pe hee and aimed accurately, would scarcely be of d r for a 
a craft with great speed, Fig. 1 represents a swo' -ship of 
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110 tons displ t, intended for spoiling shafts or 
seopelet blades, or bottoms of middle-sized ironclads or armoured 
cruisers. Its sword, 8, is over 10ft. long, and cut like a saw, 
to prevent it from slipping. Its upper point p is 6ft., while its 
lower point ¢ is 11°5ft. under the water-level. A sword-vessel of 
200 tons displacement would have the lower point of its swcrd 
nearly 16ft. under the water-level. 

The sword § is carried and supported by the two arms A and A,, 
which should not be thicker than necessary, for the sake of not 
impeding the manceuvring power. Already, at a speed of 6 knots, 
the energy stored in the said floating sword 8 is about 200 foot- 
tons, and as this energy increases with the square of the speed, it 
is not difficult to furnish the sword § with the same energy as that 
of a projectile from a 30-ton gun, close to the muzzle. Sometimes 
a big piece of ice is sufficient to spoil a propeller. — When, 
further, the sword is 10—12ft. in a vertical direction, and 
the outside part of the propeller and shaft of the ironclad is 35ft. 
in a horizontal direction, an able sailor should not have much diffi- 
culty in hitting the propelling apparatus; the shape of the sword 
makes the sword-ship rush up upon the shaft to be destroyed. 
Sword-ships should a furnished with twin propellers, with a 
balanced rudder between them, and fitted up with many water- 
tight compartments, some of which should be filled with water 
when going into action, for the sake of lowering the ship. The 
speed ought to be higher than that of torpedo boats of equal power 
and displacement, because the sword-ship has no large upper works 
to sustain, so that the immersed part can obtain better lines for 
speed. The conning towers T and ¢ should be armoured against 
quick-fire guns, and stuffed inside to mitigate shocks from colli- 
sion. Although any kind of propellers might be used, the 
manceuvring power is especially improved with the two-bladed 
propellers shown in Fig. 2. The blades B are connected by 
means of a blade axle A, which can turn freely in the boss O. 
The pressure on the blades, which ordinarily differ very much 
in the currents of different velocities following the ship, will 
here be able to balance against each other. e thrust of the 
upper blade is — in ordinary propellers, on account of the 
greater speed of the upper wake, but here its pitch angle decreases 
a little, while the pitch of the opposite blade increases just as 
much, until the pressures on both balance. Vibrations are totally 
avoided, and when the ship turns the blade, which at the moment 
goes against the direction of turning of the stern, yields, reducing 
its pitch and resistance to the turning, while the increase in pitch 
of the opposite blade is just as much, thus facilitating the turning. 
A matter of considerable importance is also that, when the engine 
is reversed, the blade axle with the blades turns 180 deg. imme- 
diately, to be in a new state of equilibrium when the propeller 
revolves the opposite way. It is thus as effective in driving astern 
asahead, The blades of this propeller should, of course, be of the 
best forged iron or steel, and when not especially used to augment 
the manceuvring power in warships, the oscillations of the blade 
axle with blades should be limited by means of elastic springs, 
only permitting sufficient oscillation to avoid vibrations. 

The manceuvring of a small sword vessel requires only one 
quality of the commander—namely, that he should be a sailor, 
nothing else, All complications to take away intellectual energy, 
from where it is most desired, are avoided. Sitting in the conning 
tower T, the commander is able to concentrate his whole attention 
upon the manceuvres required to rush upon and destroy propellers, 
A look-out should be kept from the other tower ¢. In a distance of 
1000ft. from an ironclad, big shots striking the deck of a sword 
vessel ricochet ; and as the said distance should be passed in twenty- 
five seconds, the chance of being damaged is little when protected 
against quick-fire guns. Suppose an ironclad and a sword vessel 
going, say, 15 and 24 knots respectively, the sword vessel contem- 
poraneously possessing ten times greater manceuvring power; its 
commander requires then only to thrust his floating sword within 
the dise area of the condemned propeller, when all its blades are 
cut off in a moment—in fact, propellers or shafts cannot avoid being 
destroyed when hit with a floating sword, which strikes somewhat 
harder than a lump of ice. 

The proper course to follow if an ironclad, say of 14,000 tons, 
approaches a seaport is, consequently, as soon as ible to send a 
couple of sword vessels to destroy both its propellers. There can 
be no doubt concerning the correctness of this method, because 
complicated to oes often fail in the decisive moment, whereas 
a sword must damage where it hits; secondly, the vres 





some of your readers if you will kindly do me the honour to allow 
me to communicate my experience on this subject to them through 
the valuable medium of your columns, 

My improved mechanism for transmitting motion to wings being 
completed and fixed in position during the late wet weather, I 
awaited fair for making a further trial of my practically improved 
aérotransitor. The 12th inst. being favourable, I got out my 
model, placed it in — field, made the necessary attachments, 
wing surfaces excepted, and ee cy motion easily by hand alone 
to the working parts, after which I attached and balanced the 
four wings, formed after stag beetle type, each 104ft. long by 2}ft. 
wide, opposing 90 square feet expanse of surface to the air, then 
fastened my feet to treadles, and taking hold of both handles, 
thereby combining the act of rowing and cycling, I freely exerted 
my weight power of about 212 lb. and also my muscular power on 
the motive shaft connecting the wings. It was very gratifying, 
after-so many years’ failures, to observe the single struke action of 
motive shaft produce a double stroke action of the four wings in 
full expanse—25ft. from tip to tip—raising and depressing them 
deals bua firmly and surely, and both - and down stroke, giving 
an uplifting and progressive force. Although we may never know 
the exact distance to and velocity at which the sinews of birds are 
extended over the joints of their wings in order to lift the body 
thereon a definite height in air, we io it to be variable as in 
the flight of pigeons, and often uniform for some time as in the 
flight of rooks, and that their weight of body in motion is at all 
times available for progression in any direction. So, too, with our 
aérotransitors. The point of application of power on the crank of 
wing shafts may, hke steam power on the crank of screw or paddle- 
wheel shafts, be lin. or lft. from axis; but the body may not be 
lifted through equal s per stroke as the power operates, or 
even the tenth part thereof. The propellers may slip, but the 
several bodies are successfully moved where power is adequately 
and effectively applied. With sparrows the wing action is appa- 
rently required to be always made to the fullest extent at short 
intervals, and thus afford these heavy birds frequent intervals of 
muscular relaxation, in lieu of long intervals of the motionless or 
rigid wing action of rooks and other light birds. Now that we 
know how to get it, this quick action of the sparrow is most easily 
obtainable by man; for although I could not make the single 
stroke of motive shaft on the 12th inst. so rapidly as I made them 
on cruder machinery two years ago, when one stroke was required 
for the upstroke of wings and one for the down, the double stroke 
of wings being now made in the same time as the single stroke of 
motive shaft is quicker than formerly, and their change in the 
direction of motion effected when the power is in mid descension, 
and therefore at its most effective point on motive shaft. The 
greater difference in the air resistance or ascensive and prcpulsive 
force on the wing surfaces in this experiment was quite discernible 
in this slower manual descent of motive shaft over the more rapid 
descents in former trials, the tug against air resembling that of 
water against large oars. My weight power was much more 
severely taxed to bring down the treadle, although aided to 
better advantage, through improved mechanism, by the exertion 
of my muscular power on the handles, proving the uplifting 
force on wings to be greater than my weight of 212 ib., 
thus resembling domestic fowls flapping their wings without 
lifting themselves from the ground, which their a is barely 
sufficient to do, for without the wing surfaces of 90 square feet, I 
could easily work the mechanism, including the wing shafts, with 
one hand, so that this increased resistance was entirely due to the 
wing surface on air, and which constitutes the successful uplifting 
force when weight of load is not great enough to hold it down. 
Doubtless, to some extent, it is also attributable to increased 
friction on bearings, and to my patchwork mechanism having the 
point of application of power placed nearer the axis of wing shafts 
than in former trial, to save cost of new shafts, the recent improve- 
ments requiring to be attached quite central in axle journals. 
Further improvements constructed with more skilful workmanship 
than I can produce, yielding increased oe power at slightly 
increased or even one-half greater velocity, will generate an excess 
of ascensive force over weight of load—3501b.—and will complete 
and show success as practical as the locomotive and marine engines 
of sixty years ago. y late practice further enables me to improve 
this invention, for a decided advantage is gained by the single- 
stroke action of motive shaft, producing the double-stroke action 
of wings, which latter resembles the action of sparrows, whilst the 
low velocity of stroke of motive shaft resembles that of rooks, and 
sets at naught all the visionary ideas about the enormous power, 
velocity, and monstrous expanse of surface that many maintain 
necessary to sustain man in air. For the air can and will afford at 
low velocity as much profitable resistance to surface as we can 
produce power to obtain it. 

I have abandoned my attempts to procure a light and energetic 
motor from hydrocarbonous matter in favour of man’s weight, for, 
as a constant motor, maintainable with least consumption of fuel, 
it is unsurpassable ; and since no engine power has obtained equally 
valuable results, it appears to me quite clear that human power 
judiciously applied will prove as effective for man’s transition upon 
air from his home to that of his friends, and with equal speed and 
certainty, as bird power proves for birds. So that an atrotransitor, 
manned by an energetic crew, exerting their weight and muscular 
power on adequate sustaining surface, could in ordinary weather 
successfully and speedily accomplish lengthy journeys to great 
advantage, and far more satisfactorily than wasting their substance 
upon monstrously excessive balloon surface, which would consume 
at least eleven times the power per pound as a rook consumes for 
sustaining and peewee one pound weight at equal velocity. 
One source of difficulties to overcome is the getting of reliable 
working parts of adequate strength. My recent trial proved im- 

rovements to approach very nearly practical success when stopped 
S the breaking of right-hand brass pinion ; for, like the primitive 
steam engines, adequate strength in the working 
mastered. WILLIAM 

Fransham, E. Dereham, September 27th. 





rts is the last 
UARTERMAIN, 





THE PURCHASE OF LAND FOR RAILWAYS. 


Sir,—Can any of your numerous readers who have a good deal 
todo with buying land for railway or other purposes by com- 
pulsory purchase give me an opinion on the following point :— 
A railway company has bought by private agreement land for a 
small deviation of a line which it is constructing. One end of this 
deviation joins the authorised line in a large field. The whole of 
this field is referenced, but the limits of deviation of the authorised 
line cut across one corner, leaving a small triangular piece outside 
limits. This piece the engineer of the company considered could 
be taken compulsorily, but the solicitors considered not, and 





demanded for the application of torpedoes are always impeded by 
a great number of difficulties, one cannot rush with full force 
against the enemy and strike as with a sword, 

Uoliteinjeod 31, Copen. H. C. Voer. 

[There seems to be only one detail overlooked by our corre- 
spondent, which is that the sword ram, with the captain and the 
crew, would infallibly be destroyed by the collision. e screw of a 
big ironclad would simply chop the sword ram in two, and be none 
the worse, We ublish his letter, however, because it is always 
the impossible which occurs, and the assumption that crews could 
readily be obtained for the pro boats bears the testimony of a 
native to the inherent intrepidity of the Danish sailor, which we 
are poaes to put on record. The balancing screw was suggested 
nearly thirty years ago in THE ENGINEER, and has been patented 
more than once since.—Epb. E.] 





ZZEROTRANSITION. 
Sir,—As much has been said and something done on behalf of 
ourneying upon the air, it may interest and possibly instruct 





1 ruled with the solicitor. Counsel states that the company 
must show that it requires the ground for the purposes of its 
authorised line. 

Now, I have always considered that a company can buy any of 
the land which it references, also that the centre line can be put 
on the limits of deviation, provided there is sufficient land 
referenced outside the limit on which to get the necessary side- 
widths for the line. Neithercan 1 find that when land is submitted 
to Government arbitration that it is even necessary to put down 
the centre line of the proposed railway on the land plans submitted. 
The Act simply states that the plans shall show the land required 
by the railway company, and the reference numbers for same. 
Nothing is mentioned in the Act either as to the company 
requiring to show for what purpose it requires the land, and, as a 
matter of fact, it is quite common to buy land for possible future 
requirements without knowing exactly what these requirements 


— ‘ 

o is right—the company’s engineer or its counsel? A reply 

will much oblige. 
October 15th, 
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THE RIVER WEAR PIER WORKS AT ROKER. 


VISIT OF THE LEEDS ASSOCIATION OF ENGINEERS. 
A SPECIAL ery meeting of this As:ociation was held a few days 
ago at the Wheat Sheaf Hotel, Leeds, for the consideration of pro- 
posed alteration of rules—the president, Mr. Alfred Atkinson, in 
the chair. The revised rules, with a verbal amendment, were 
re ome the style and title of the society being altered to that of 
“The Leeds Association of Engineers.” 

The meeting then resolved itself into the ordinary monthly 
meeting, and the President gave an address on the visit of the 
Association to Sunderland on the 5th of August, when, through the 
kindness and influence of Messrs. John Dickenson and Co., and 
their manager, Mr. ‘I’. Carter, the Association were invited to 
inspect the works of Messrs. Dickenson, at Palmers Hill, Sunder- 
land; Messrs. George Clark (Limited), Southwick; Messrs. Wil- 
liam Doxford and Sons; and the North-Eastern Marine Engine 
Company ; and also, by the kind permission of Mr. H. H. Wake, 
C.E., engineer to the River Wear Commissioners, to view the 
extensive pier works on the River Wear at Roker. About thirty 
members availed themselves of the opportunity, and, arriving in 
Sunderland about noon, they were met > Messrs. John Dickenson, 
T. Carter, Hepple, W. Dalrymple, and a deputation from the 
Sunderland section of the Newcastle Association of Foremen Engi- 
neers and Draughtsmen, and entertained at luncheon at the Grand 
Hotel by Messrs. John Dickenson and Co. 

A steam launch took the party about from place to place, and 
finally to the Pier Works at Roker, one of the most noted engi- 
neering enterprises in the oo through the courtesy 
of the engineer-in-chief, Mr. ake, assisted by the chief 
draughtsman, Mr. Foster, every facility was given for a thorough 
inspection of the work in connection with the construction of the 
pier. Proceeding to the entrance to the South Docks, the visitors 
were shown over the concrete mixing works, from which the 
52, 75, and 116-ton bags or founds which form the foundation of 
the pier are filled with concrete on board the barge, which has been 
specially constructed, with boxes controlled by means of self-acting 
hydraulic machinery, for the pu of depositing these bags in 
their respective positions on the site of the pier. 

The process of mixing the concrete in the proportions of six of 
dredge to one of cement—1 in 7—was first inspected. The mixing- 
house, of two storeys, is built on the quay side ; in the upper floor 
are placed four wooden hoppers for measuring the material, into 
which the dry material is placed, the dredge or gravel being 
brought on to the ground floor up an inclined tramway in wagons, 
and the proper proportion of cement being added by hand, the whole 
is carried up by a strong bucket elevator working on endless chains, 
and deposited in the above-mentioned wooden hoppers, which have 
a capacity of 32 to 40 cubic feet. When the hoppers are full 
the doors are released, and the contents fall into four large 
east iron revolving mixers which are situated immediately 
below these hoppers. These mixers are of special construction, 
and are fitted with doors lined with india-rubber to make them 
water-tight when closed. Each turns out one cubic yard of con- 
crete at each operation. After receiving the contents of the 
hoppers a certain proportion of water is added and the mixers are 
then revolved eight times, and from the nature of the mechanism 
the material is turned over sixty-four times and thereby effectually 
mixed. The doors are then released and the concrete is spouted 
by moveable wooden shoots into the bag ready laid out on board 
the barge which is moored alongside the quay ready to receive it. 
On an average it takes an hour and a-half to fill the 116-ton bag. 
The whole of the machinery in the mixing-house is driven by a 
20-horse power semi-porable engine. 

The iron twin screw barge was next inspected. Her dimensions 
are 138ft. long, 35ft. beam, and 10/t. deep. She is fitted with two 
boxes capable of carrying two bags or founds, the large ones of 
116 tons measuring 46ft. by ft. 6in. by 5ft.; the next size, 75 tons, 
measuring 35ft. by 9ft. Gin. by 5ft.; while the 52 tons bag measures 
23ft. 6in. by 9ft. Gin. by 5ft. The bags are made of the best jute 
sacking, weighing 240z. to the yard, the stitching being especiall 
strong throughout, and they are made of both single and double 
cloth, the bottom of the bags being in all cases of single 
thickness only. When the bags are full, the tops and ends are 
laced firmly together by stout cords passing through eyelet holes. 
On the occasion of the visit the barge, having received a charge 
of 116 tons, was specially taken out to sea that the party might 
see the method of depositing the mass of concrete on the site of 
the new pier. On arriving at the proper place ropes were made fast 
to four large mooring buoys for the purpose of keeping the barge 
in the required position, which was denoted by long poles weighted 
at the bottom ends previously placed by the divers. The boxes 
containing the bags are held in ition by means of steel wire 
ropes fastened to two sides of the Lonand leading over four double 
shears to two hydraulic cylinders for each box placed below deck. 
The weight of the largest bag and box gives a pressure of 3500 Ib. 
per square inch, or upwards of a ton and a-half per square inch 
in the cylinder. hirty feet is the extreme limit that the 
box will lower, and the empty box is returned, when empty, 
by means of pressure stored up in an accumulator while 
the box is being lowered. When at the required depth the 
half doors at the bottom of the box are opened and the bag 
deposited on the rock in the bed of the sea to form the necessary 
foundation for the pier. Landing on the pier from the barge, the 
method of block setting by means of the 60-ton hydraulic radial 
crane was next demonstrated. The whole crane rests on a 
travelling Goliath constructed of dressed pitch pine and green- 
heart timber, strongly — bracketted, and bolted together, 
the extreme width of which is 54ft., and 27ft. 6in. between 
centres of side frames, the general size of the scantlings being 
18in. by 18in. The calculations, design, and preparation of 
the working drawings for the crane were carried out in the 
office of the engineer to the Commission. The pier is finished 
with a grey granite coping, surmounted with ornamental cast iron 
standards placed 7ft. apart, with two lin. wrought iron square 
rails fixed diagonally, with lamp-posts of similar design to the 
standards fixed at intervals. The pier is 10ft. above high water 
ordinary spring tide, and is built of four courses of blocks, of a 
total height of 23ft., the first course being set on the top of the 
concrete bag foundations, which are always brought up 18in. above 
low water, ordinary spring tide. At the present length of the 
pier, the depth of water is 23ft., ordinary spring tide, and will not 
be less than 30ft. at round head, or 446 below high water, 
ordinary spring tide. The top of the piers is laid with fine crushed 
granite pavement. 

The portion of the works next visited was the yard where the 
concrete blocks were being made—at the commencement of the 
pier—and got ready for lifting by a 50-ton Goliath travelling crane 
on to bogies that they might be run by means of locomotives to 
the out end of the pier. It isintended to build a pier on the south 
side of the harbour, in a direction running out to meet the Roker 
Pier, leaving an opening between the Roundheads of 500ft. The 
whole of the works in connection with these harbour improvements 
are being carried out by the officials and workmen of the River 
Wear Commissioners, under the direction of Mr. Wake. After 
having inspected the various processes in the construction of the 
pier, the party were invited to view the drawings and a practical 
model of the pier. The return journey was then commenced, after 
a most enjoyable and instructive day, and the best thanks of the 
Association are due to the several gentlemen named. 














Dvurine the past three months £74,971 worth of cutlery 
has been exported from the Sheffield district to the United States 
of America. The quantity of steel exported has amounted to 
£78,825. The total exports for the three months of all descrip- 
peg —- for the Sheffield district to the States amounted 
to £179,997, 
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VERTICAL HIGH-SPEED ENGINE. 


MESSRS. HAYWARD TYLER AND CO, 





VERTICAL HIGH-SPEED ENGINE. 


Tue engine we illustrate has been constructed for electric 
light purposes to the following specification :—It is of the 
single-cylinder double-acting high-pressure non-condensing 
type. The general design is new, consisting of a strong cast 
iron bed-plate having four mild steel vertical columns secured 
into suitable bosses. These columns carry a cast iron super- 
structure forming the guide bars, and a connection for the 
lower end of the steam cylinder. The bed-plate has the 
main bearings cast in one piece with it, and is provided at its 
lower edges with a capacious channel for catching waste oil. 
The cylinder is 74in. diameter, and the piston has a stroke of 
jin. It is made of the hardest workable cast iron truly bored 
and faced. The cylinder and steam chest covers are secured 
by closely pitched studs, and are of very strong section. The 
completed cylinder is tested by hydraulic pressure of 250 Ib. 
per square inch. It is well protected by a clothing of slag 
wool or other non-conducting material, and is neatly cased 
by blued sheet steel secured by screws. Suitable drain cocks 
are provided. The piston is of cast iron very deep, and fitted 
with Ramsbottom rings. The slides are of cast iron with ample 
surface. The valve is of a special double-ported type with 
short travel, and is connected to the valve rod by a circular 
gun-metal nut with a lock-nut and pin. The piston-rod and 
crosshead are of the finest mild steel forged solid in one piece 
with an extra large screw and cone at the piston end fitted 
with a gun-metal nut. The piston is carefully ground to the 

_ The crosshead is fitted with square-bottomed gun-metal 
bearings, and a cap of steel forged solid with the guide slippers 
which are accurately turned and scraped to fit the guide bars. 
Mild steel bolts with extra deep nuts and large pins are used 
for securing the crosshead cap. The connecting rod is of 
mild steel. The crosshead end is provided with a fork in 
which the steel crosshead pin is firmly shrunk. The lower 
end is of marine pattern with gun-metal bearings with flat 
backs, and having very ample surface. The crank shaft is of 
steel of double web type with large balance weights in one 
piece with the webs. The valve spindle is of steel of large 
diameter, forged solid with the guide, which latter is of extra 
size. The excentric rod is of mild steel, with a bushed eye at 
the upper end, and a palm at the lower end for attachment 
to the excentric strap. The excentric is of cast iron, very 
wide, provided with a reversing plate, so that by simply 
changing a bolt the engine may be run either way. The 
excentric strap is of best gun-metal of the stiffest shape and 
section, provided with steel bolts and extra deep nuts. The 
main bearings are of best gun-metal fitted into bored seats in 
the bed-plate, secured by driven gun-metal stop pins. A 
finishing cut is taken through the Seacias after being fitted 
into the seats to secure perfect accuracy. The valve rod 
bracket is of cast iron in one piece with the valve spindle 
stuffing box, so as to secure perfect accuracy between the 
guide and stuffing box, and secured to the turned face of 
cylinder by flange and studs. The governor is of the high 
speed type acting directly on a double-bens perfect equili- 
brium throttle valve, and is so constructed as to have no joints. 
Itis adjustable whilst running. A heavy turned and polished 
fly-wheel is securely keyed to the outer end of the crank 
shaft close to the main bearing. The diameter is 3ft., width Sin. 
A ying | cast iron base-plate carries the fly-wheel well clear 
of the floor line, faced on the upper surface, and provided 
with hand holes for bolts and a strong flange for securing to 
the foundation. Two lubricating boxes are fitted in suitable 
Positions, so that by means of copper pipes the oi! is carried 
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Tue Excincen™ 


| to every bearing. Special means of carrying the oil from the 
| lower ends of the pipes to the bearings are adopted, so that 
| the whole can be oiled while in motion, and thus obtain 
| coustant running if necessary. Large sheet steel splash- 
| plates are provided for the back and front of the engine, 
neatly finished, provided with wing nuts for easy removal, 
and arranged so that the whole of the oil drips into the oil 
channel. The crank pin in the bed-plate drains through a 
pipe into the general oil channel, and a gun-metal cock is 

rovided for drawing off the oil from the channel as need be. 

very part has been made strong enough for a steam 
pressure of 180]b. per square inch. The bearing surfaces 
throughout have been most carefully considered so as to 
secure perfect running. A steam stop valve and the usual 
small fittings are provided. A speed of 350 revolutions per 
minute is about the best, but the engine will run without 
trouble at 450 if desired. 








FOWNE’S BUILT CRANKS. 


THE engraving below illustrates an ingeniously-designed 
built-up crank. It is made under Fowne’s patent, the object 
being to secure lightness and save space. It will be seen 
that the crank pin within the crank dips is excentric to that 


erm, 





of the journal, so that the length of the crank arms is 
lessened by the amount of the excentricity. The dotted 
lines show the space and weight saved as compared with an 
ordinary crank. A number of vessels have already been 
fitted with these crank shafts, which are made by Messrs. 
John Spencer and Sons, Newcastle-on-Tyne. 








Toronto WaTER SuppLy.—A water famine is imminent in 
Toronto, according to the Glote of that city. The supply has been 
deficient for some time, and in 1889 contracts were let for 
increasing the capacity of the intake pipe, and replacing a 
wooden section of the pipe with a The Rose fit 
Reservoir, with a capacity of 40,000,000 gallons, which receives 
the surplus water after it has been pumped through the 
distributing system, has finally been completely exhausted, and the 
water supply is so limited that, for a time at least, the supply to 
hydraulic motors and for street sprinkling has been refused. With 
the oon of the improvements to the conduit a daily supply 
of 42,000,000 can be delivered to the pump well, but the pumps 
have a combined nominal capacity of but 22,000,000 imperial 

lons, and a working capacity at present considerably less. A 

ye-law providing 200,000 dols. for a new 10,000,000 gallon pumping 
engine will be submitted on October 16th. The reservoir has not 
been cleaned for eight years, and upon being emptied it showed a 
rank growth of water plants, and “in some parts mud 4ft. deep, 
in look and smell like sewage matter of the vilest kind.” The 





reservoir is being cleaned, 





THE IRON AND STEEL INSTITUTE. 


Tue following is the text of Mr. Hewitt’s reply on 
receiving the Bessemer medal :— 


Mr. President,— 

No one can be more sensible than I am of the great honour 
conferred by the bestowal of the Bessemer medal, or more grateful 
for the felicitous and generous words in which you have given 
—- to the decision of the Council. Nevertheless, I am not 
able to accept this distinction, the great object of ambition in our 
profession, without a feeling of compunction, which justifies me in 
referring to the fact that when the decision was made known to me, 
I asked the Council to reconsider its determination, and confer the 
honour on some one who had contributed directly to the improvement 
of the processes which have brought the production of steel to its 
present state of perfection in this country. My own connection with 
the business, although life-long, has been rather in the direction of 
administration and of thestudy of the economicconditionsof the trade 
and of ee affecting its interests than with technical details. 
I can make no pretensions to either scientific or practical knowledge 
which ordinarily constitutes the merit of the eminent men whom 
you have heretofore decorated with the Bessemer medal. Never- 
theless, I am somewhat reconciled to your decision by the informa- 
tion that this particular medal is conferred out of the ordinary 
course, and has been provided by Sir Henry Bessemer in view of 
your visit to this country, in order to enable you to make a recogni- 
tion of the wonderful development of the steel industry which has 
taken place during the last decade in the United States. Receiving 
it as I do with a profound sense of the honour which its possession 
implies, I feel that I hold it in trust, as it were, for the able engi- 
neers who have had to deal with the new processes for the manu- 
facture of steel, and of whom you have seen fit to select me as the 
representative. 

In one respect, however, I may have been sufficiently in advance 
of my associates to attract your favourable consideration. Mr. 
Bessemer read his celebrated paper describing the process of pro- 
ducing steel without fuel, at the Cheltenham meeting of the British 
Association for the Advancement of Science in the summer of 1856. 
An imperfect report of this paper was published in the journals of 
the day, and attracted my notice. The theory announced seemed 
to be entirely sound, and the apparatus simple and effective. I 
gave orders at once, without further information than that derived 
from the published report, to erect an experimental vessel for the 
a of testing the possibility of producing steel direct from the 

last furnace. In the same year in which the paper was read the 
experiment was tried at the furnace of Cooper and Hewitt, at 
Phillipsburg, in New Jersey, and the result served to show 
beyond all doubt that the invention of Mr. Bessemer was one 
which could be successfully reduced to practice. The same diffi- 
culties, however, which confronted him showed themselves in this 
humble experiment, and the further prosecution of the matter 
was deferred to a more convenient season. We all know the 
obstacles which Mr. Bessemer succeeded in overcoming, and the 
marvellous ingenuity and wide range of knowledge which he 
brought to bear in perfecting his process. To-day, not yet thirty- 
five years from the time the announcement was made, it may be 
said to have revolutionised the iron and steel trade of the world. 
The whole product of steel of all kinds made prior to his invention 
was insignificant, To-day the production has reached 10,500,000 
tons, being at least one-third of the whole consumption of iron in 
the world. It is still rapidly advancing upon the domain occupied 
by the ordinary iron of commerce, and it is quite evident that 
the time is not far distant when this commodity will be 
regarded as a relic of the past, although in some special branches 
its use will survive, serving to remind us of processes which other- 
wise would have been consigned to history. I do not propose to 
enlarge upon the practical application of the Bessemer process to 
the manufacture of steel, but if you will bear with me I think it 
would be well to direct attention to the effects of this invention 
upon the economic, social, and political condition of the world. A 
very few considerations will serve to show that the Bessemer inven- 
tion takes its rank with the great events which have changed the 
face of society since the time of the Middle Ages. The invention 
of printing, the construction of the magnetic compass, the dis- 
covery of America, and the introduction of the steam engine are 
the only capital events in modern history which belong to the 
same category as the Bessemer process. They are all examples 
of the law of p , which evolves moral and social results 
from material deepen, The face of society has been trans- 
formed by these discoveries and inventions. It is inconceivable to 
us how the world even existed without the appliances of modern 
civilisation, and it is quite certain that if we were deprived of the 
results of these inventions, the greater portion of the human race 
would perish by starvation, and the remainder would relapse into 
barbarism. I know it is very high praise to class the invention of 
Bessemer with these great achievements, but I think a candid 
survey of the situation will lead to the conclusion that no one of 
them has been more potent in preparing the way for the higher 
civilisation which awaits the coming century than the pneumatic 
process for the manufacture of steel. Its influence can now be 
traced, although the future results are still beyond the reach of 
the imagination. 

Its principal characteristic is to be found in its cheapness. Steel 
is now produced at a cost less than that of common iron. This has 
led to an enormous extension in its use and to a great reduction in 
the cost of the machinery which carries on the operations of society. 
The effect has been most marked in three particulars: First, the 
cost of constructing railways has been so greatly reduced as to 
permit of their extension into sparsely inhabited regions, and the 
consequent occupation of distant territory otherwise beyond the 
reach of settlement. Second, the cost of transportation has been 
reduced to so low a point as to bring into the markets of 
the world crude products, which formerly would not bear 
removal, and were thus excluded from the exchanges of com- 
merce. The practical result of these two causes has been to 
reduce the value of food products throughout the whole of the 
civilised world, and inasmuch as cheap food is the basis of all 
industrial development and the necessary condition for the ameliora- 
tion of humanity, the present generation has witnessed a general 
rise in the wages of labour, accompanied by a fall in the price of 
the food which it consumes. I think it would be a very modest 
estimate of the improvement in the condition of the working 
classes as a whole to say that in the essential elements of comfort 
the working classes of our day are enabled to earn and to expend 
at least double the amount which was at their command in any 
previous age of the world. This result appears to me to be due, 
very largely, if not altogether, to the economy in the agencies of 
production, made by the cheap steel of the Bessemer process, and - 
of the other inventions which have followed in its wake. These 
are material results, but they are accompanied with the slow 
but sure elevation of the t mass of society to a higher plane 
of intelligence and aspiration. No better evidence of this can be 
afforded than the association of working men together for the 
advancement of their mutual and social condition. Troublesome 
as the trade unions may have been, they indicate a step in advance 
which should be the subject of congratulation among all well- 
wishers of the race. I see nothing but good to come out of the 
modern tendency to association, and I hold it to be one of the 
chief glories of Sir Henry Bessemer that he has contributed more 
than any other living man to that condition of industry “which 
compels all who are e in its conduct to combine on a scale 
unknown before his time in the work of economic production and 
equitable distribution. 

The first striking result in the cheapening in the cost of the pro- 
duction and transportation of food products was felt in Great 
Britain, which is now compelled to import at least two-thirds of 
its consumption. The competition of our Western wheat regions 
with the products of India in the English market altered the 
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whole condition of agriculture in the British Isles. The profitable 
raising of wheat practically became impossible, and the farmers 
who had Meme & upon it could no longer pay the rents aie 
in their leases. A general reduction of rent therefore became 
necessary, which, of course, reduced the income of the landlords. 
The aristocracy of Great Britain is a survival of previous condi- 
tions, depending for its existence upon the ownership of the land 
and the revenue derived from it. ence, a serious, if not fatal, 
blow at the domination of what may be termed the privileged 
class of Great Britain was struck, unintentionally, doubt- 
less, by the invention of Bessemer. We have not yet 
seen the final result of the competition it has introduced, 
but enough is apparent to show that the structure of 
the British Government will necessarily undergo very serious 
changes, all tending to the transfer of power from those who own 
the land to the cial, facturing, and working classes of 
the people. I think it is doubtful whether any event in modern 
times of equal significance has occurred. Sir Henry Bessemer has 
certainly been the great apostle of democracy, and although he 
may be inclined to disavow the claim, history will record the fact 
that he has been the most potent factor in the reconstruction of 
the British Constitution upon the basis, soon to be reached, of 
universal suffrage. 

Turning from Great Britain to this country, the effects of the 
Bessemer invention have been even more pronounced and striking. 
The cheapening in the cost of transportation enabled us to increase 
enormously the sales of food products in foreign markets. In 
accordance with the well-known law of commerce, that a nation 
cannot sell without buying, our imports of foreign merchandise 
have been i d in a corresponding degree. ‘Under our fiscal 
system, made necessary by the war for the Union, a revenue has 
been derived enabling us to reduce our national debt in twenty- 
five years from about four thousand millions of dollars to less than 
nine hundred millions of dollars at the present time, notwithstand- 
ing the payment of a pension roll which now amounts to fully 
one humired and twenty millions of dollars per annum. We 
can trace, therefore, directly to the Bessemer invention the 
ability to reduce our national debt, and finally to pay off the 
outstanding bonds at maturity. This proposition can easily be 
verified by examing the results of the operation of our railroads, by 
which it will appear that since 1870, when Bessemer rails began 
to be largely used, the rate of transportation has been reduced 
about two-thirds, and an eminent authority has recently stated 
that the difference in a single year would now amount to one 
thousand millions of dollars, a very large portion of which is 
directly traceable to the greater durability of the track, due to 
steel rails and the capacity to haul increased loads, not only in the 
cars but in the train. I doubt whether it ever occurred to Sir 
Henry Bessemer to consider the effect of his invention in furnish- 
ing us the means of paying off our national debt, but it certainly 
ought to secure for him the gratitude of every American citizen, 
and I am glad tohave the opportunity on this occasion to bring 
this obligation to the notice of my countrymen. 

The third point to which I would call attention is the vast exten- 
sion and new direction of commerce which has resulted from the 
construction of steel vessels. The size of these vessels has enor- 
mously increased, and the cost of operating them has been reduced 
in a corresponding degree, comparing very favourably with the 
reduction of cost upon land, which is about one-third of what it 
was ten yearsago. The characteristic of modern commerce is in 
the rapidity with which ——_ are made, and in the fact that 
all portions of the habitable globe are quickly reached. The com- 
mercial world has been converted into a vast clearing house for the 
exchange of products. One country may sell more than it buys, 
or buy more than it sells to a particular country, but the 
difference is counter-balanced by a co nding sale and 
purchase from some other country. The ces are not 
paid in money, but are to the credit of each country in 
the general settlement which takes place in the banking centres 
of the commercial world. Thus the function of the precious 
metals is reduced simply to the payment of final balances, which in 
the course of any one year are small in amount. The economy in 
exchange thus effected is largely due to the improvement in trans- 
portation, made possible by the general use of steel, aided by the 
telegraph, and particularly by the submarine cables which now 
reach every part of the civilised world. The interdependence of 
the human race has thus been increased, and the possibilities of 
hostile action by war diminished in a correspondiug degree. The 
name of Bessemer will therefore be added to the honourable race 
of men who have succeeded in promoting the gospel of ‘‘ Peace on 
earth and good will towards men,” which our Divine Master came 
on earth to teach and to encourage. 

I have some hesitation, in conclusion, in referring to another 

int which seems to me to be required in order to complete this 

sty reference to the claims of Sir Henry Bessemer to the admira- 
tion and gratitude of mankind. It is to be hoped that out of the 
stupendous results of his genius he has acquired for himself an 
ample fortune. How large the amount may be I have no means of 
knowing, but if he should be in the receipt of even a small percent- 
age of the annual saving to society he would have the largest 
income of any man in the world. It is the fashion of the day to 
rail at the possessors of large fortunes, and there are people who 
imagine that they have been wronged by the existence of such 
aggregations of wealth. It is doubtful whether, in proportion to 
the total wealth of mankind, the portion which may be controlled 
by the few who are recognised as great capitalists is as large as 
in other ages of the world. But even if the case were otherwise, 
no man can allege that he is not a positive gainer by the results of 
the Bessemer invention, or that he suffers loss or damage in any 
way from the fact that Bessemer has secured for himself a small 
portion of the benefits which his genius has conferred upon man- 
kind. His example is of inestimable value, therefore, in showing 
that the existence of large fortunes as a rule is the evidence of 
benefactions vastly greater to the wealth of the world, by which all 
have gained and none have lost. Although there are undoubtedly 
striking exceptions to this general rule in the possession of fortunes 
due to accident or even to fraud, these exceptions only serve to call 
public attention tothe real question which underlies the accumulation 
of wealth in private hands—namely, the mode in which it is used by 
the possessors. Agreatcapital is a great blessing ifitis employedin 
adding to the resources and advancing the civilisation of the 
world. It is a curse only when it is used for demoralising 
expenditures and vicious indulgence. The career of mer, 
therefore, is admirable, not only in having added to the general 
wealth, but in the employment of his share of the proceeds of his 
invention for the spread of knowledge, the progress of industry, 
and the reward of efforts to promote the oer of the race. He 
is now in the evening of his days, but he is also at the summit of 
his fame, for he has lived to see the marvellous fruits of his genius 
in the advancement of his fellow-men to a higher plane of comfort 
and intelligence than has been possible in any previous age. 

I think, therefore, Mr. President, that I am justified in asking 
ou to carry back to Sir Henry Bessemer the grateful rds of 
is kin beyond the sea, whose homes he has multiplied, whose 

country he has developed, whose burdens of debt he has lightened, 
and whose progress in all the arts of civilisation he has placed 
upon a basis as durable as the material with which his name will 
ever be associated. 











Tue United States Ordnance Department, having three 
millions available for heavy steel guns for coast defence, asks for 
American tenders for 100 on December 18th, twenty-five to be 
made on the Pacific coast. It wants twenty-five 8in. guns, weigh- 
ing 14} tons and carrying a 300 lb. projectile 10,000 yards ; fifty 
10in, guns, weighing 30 tons and carrying a 575 Ib. projectile 13,650 

; and twenty-five 12in. guns, weighing 52 tons and carrying 
000 Ib. projectile 14,700 yards. This is the largest supply of 
ordnance asked for since the Civil War, 


SOUTH YORKSHIRE JUNCTION CANAL. 


DuRING the ensuing session a scheme will be laid before Parlia- 
ment which has an important bearing on the question of a water- 
way from Sheffield to the sea. The vital necessity to the local 
trades of increased facilities in this direction has been already 
r ised by the Legislature in the passing of the South Yorkshire 
Navigation Act, and is testified to by the unanimous public feeling 
of the district. To the proposals authorised under that Act— 
which are, shortly, the acquirement and development of the 
existing river Dun navigation—the new scheme, which is promoted 
by the proprietors of the Aire and Calder Navigation, does not 
present itself as in any sense antagonistic. If sanctioned and 
carried out, it ma 
original idea, but th 
usefulness, and facilitating its accomplishment. The Shettfield 
undertaking, which has its own way to make, will not be con- 
fronted with competition. On the contrary, it will be assisted and 
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Navigation at the nearest point of their a to each other, 
direct water carriage to the 
steam communication with the great continental ports, and every 
accommodation for sea-going vessels, 

The connection between the two navigutions is to be secured—as 
shown in the map given below—by the construction of a new piece 
of canal from just above Kirk Bramwith lock on the South York- 
shire Navigation io a point about fifty yards above Sykehouse 
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lead to considerable modifications of the 
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h Pp , in fact, to link the 
Sheffield and South Yorkshire Canal with the Aire and Calder 





and thus to give to the South Yorkshire district the advantage of | 
t of Goole, whence there is regular 
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miles, vid Keadby itis fifty. But any considerable develang 


the South Yorkshire Navigation, such as would b: 


vessels to Sheffield or Rotherham, would ring larger 
much outlay at Keadby, besides the 6B ines involve 


a suffi- 


cient depth of water in the Trent, and one of the advant 


of the new proposal is that it will relieve the § naes 
shire Navigation from the immediate burden of he ee 


sibilities. At Goole there are ample facilities for i ri 
quite as large a class of trattic as the Sheffield canal is eating 0 
furnish, and the South Yorkshire Company will be at Mberty te 
devote itself to the wid g and deepening of the upper portion " 
its navigation as well as the important works which are in an 
templation for bringing the navigation into closer proximity with 
the great Sheffield manufactories. On the other hand, the schem 
will secure to South Yorkshire the benefits of large expenditu 2 
already made 7 Aire and Calder Navigation at Goole. To at 
it shortly, the South Yorkshire Navigation Company, if they bre 
to realise their hopes, would have to create a port at Keadby - t 
Goole they will find one already made. There are docks pn 
warehouses, hoists, cranes, and every equipment of a large om 
mercial port, and, what is better still, there is already in connecti 
with these a large and flourishing trade, ” 

Goole isa product of the nineteenth century, and, what is of 
even greaterencouragem tto the supporters of acanal undertaking. 
it represents the evolution of a vigorously worked canal ayeten’ 
It is in the strictest sense the port of the Aire and Calder N aviga- 
tion, for it has been created by, and is still mainly the property of 
= navigation —— 

There were originally but two docks constructed at Goole— 
ship dock 600ft. by {t., and a barge dock 900ft. by a 
it was then deemed sufficient to provide 15ft. of water at high tides 
over the sill of the lock gates, 
Now there are seven docks 
and an additional dock, with 
an area of between three and 
four acres, is in course of con- 
struction. There are also 
four lock entrances, the latest 
of which has been constructed 
within the last year or two, 
It isa fine double lock, with 
a total length of 500ft., and 
a width of 47ft., there being 
a depth over the lock sill of 
24ft. at high water spring 
tides, and of about 2lft. at 











neap tides. There are half- 
a-dozen regular lines of 
‘ steamships running from 


these docks to Hamburgh, 
\ Rouen, Ghent, Calais, Ant- 
\ werp, Rotterdam, Boulogne, 
Bruges, Dunkirk, and London 
—one of these being the 
fleet belonging to the Co- 
operative Wholesale Society, 
which has also large ware- 
house at the dockside. The 
steamers are mostly of from 
700 to 1100 tons burthen, 
but the docks can admit 
larger ships than these, and 
probably when the improve- 
ments on the river are com- 
pleted, the size of the 
steamers in use will be in- 
creased. The river improve- 
ments are upon a scale 
equally as enterprising as the 
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Bridge, on the Aire and Calder. The latter point is, roughly, about 
seven miles from Goole. The work is not expected to be costly, 
and, apart from unlooked-for contingencies, could be carried out, 
it is estimated, in a couple of years. The total length of the new 
canal will be only five and a-half miles, and the difference in level 
between the two navigations is but 4ft., so that only one lock will 
be required. The course to be taken is a straight line between the 


necring difficrities. It is almost literally flat, and is a strictly 
agricultural district, with a clay soil, which, though not favourable 
to high farming, is very suitable for the purposes of the canal 
engineer. The roads intersected, which are seven in number, are 
only of a minor character, and the traffic along them, which is 
mainly for the conveyance of the produce of the neighbouring 
farms, is readily provided for by swing bridges. These are preferred 
in such a flat country to overhead bridges, which involve 
gradients steeper than the people of the district are accustomed 
to. The route does not cross either of the nearest railways, 
and the biggest work involved will be the crossing of 
the river Don, which at Kirk Bramwith runs side by side 
with the South Yorkshire Navigation. The Don is at that 
point a tidal river, and although at low water it runs out almost 
dry, when the tide is high it is a powerfully running stream, of 
considerable breadth and depth. The canal is pro be 


river bed. This will leave ample headway for the stream, even in 
times of flood. At the other end of the canal there is the small 
river Went also to be crossed, but that is a comparatively minor 
stream, interposing no serious obstacle to the passage of the canal. 
As to the dimensions of the canal, it is proposed to give a 75ft. 
waterway, with a depth of 10ft. This is a slightly greater depth 
than the Aire and Calder Navigation, which is now, after two 
separate enlargements, 9ft. deep, and it will be sufficient for the 


Yorkshire Canal, where the locl:s, at present, are of very 


ou a ed, and the scheme is promoted under the direction 
of Mr. W. 
Aire and Calder Navigation, with whom has been associated for 
the wey of the survey and plans Mr. W. H. Wheeler, 
M.I.C.E., of Boston. 


of Parliament, and Messrs. Broomhead, Wightman, and 
Sheffield, are the solicitors for the Bill. 

Such is, briefly, the proposed new work. In itself it is of com- 
paratively ma proportions, but in linking the two navigations, 
as has been said, it is much more than a mere loop line. This is 
readily seen by a brief consideration of the facts as to the outlets of 
the two navigations. The South Yorkshire Navigation, which the 
recent Act gives power to purchase from the Manchester, Sheffield, 
and Lincolnshire Railway Company, finds its way to the sea 
through the Trent, which it enters at Keadby. As far as Stain- 
forth the navigation follows the old course of the Don, but at that 
point, as will be seen by the map, the river takes a northerly direc- 
tion, until at length it discharges itself under the name of the 


engineer in times long gone by—into the Ouse at Goole. There 
are navigable rights along this portion of the river, but they are 
of little value, and the navigation takes the ba traffic 
from Sheffield and the district eastward from Stainforth to the 
Trent at Keadby. From Keadby it is nine miles down the Trent 
to its junction with the Humber. The pro junction canal 
will give an alternative route from Kirk Bramwith to Goole, where 
the Aire and Calder Navigation enters the Ouse, Goole being 
about eight miles above Trent Falls, at which point the Ouse 





and the Trent combine to form the Humber. In the matter of 
distance, the gain from the new route would not be very great, 
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two points named, and the intervening country presents no engi- | 


proposed to 
carried across it by an iron aqueduct, which will be 8ft. above the 


— of considerably larger craft than are now used upon the | 
South 
limited dimensions. The whole of the proposed route has been | 


. Bartholomew, the engineer and manager of the | 

i therefore be speedily taken advantage of, and a compa 
| slight expenditure on 
Matters are in a forward state for the issue | 
of the requisite notices and compliance with the Standin, — | 
oore, of | 


Dutch river—by which is commemorated the work of some Dutch | 





rest of the works. Theestimate 
of the expenditure submitted 
to Parliament was £250,000, 
The improvements are intended to secure, first, a greater minimum 
depth of water in the river. This is being obtained by regulating 
the width of the channel by constructing training walls. The Ouse 
brings down an immense amount of detritus, which has a tendency 
to deposit itself wherever there is any embayed or slack water, and 
the narrowing of the channel helps to keep it clear by the scour of 
the tide, which, owing to the vast back water, runs very strongly. 
The training walls are being constructed of slag, which is brought 
from the Middlesbrough Blast furnaces in specially-constructed 
steam barges, and deposited according to the lines laid down, much 
in the same way as a railway embankment is tipped from contrac- 
tors’ wagons. Behind the training walls, in which gaps are left for 
the purpose, the river rapidly deposits vast quantities of soil, and 
in this way, besides achieving the purpose designed, a consider- 
able area of land will eventually be reclaimed. The training walls 
are eventually to extend from Goole to the Humber, and a width of 
700ft. is given near the town, which increases gradually to 1000ft. at 
the lower end. Besides deepening the channel, an important feature 
of the improvement—in view of the increasing steamship traffic— 
is the cutting off of a portion of a very severe bend. An acute 
turn to steamships of great length is even more serious thana 
shallow place, an it has been determined, therefore, to reduce 
this particular bend from a radius of 18 chains to one of 254 chains, 
besides carrying out minor straightenings at other points. The 

ractical value of this improvement alone will be enormous. We 
boce dwelt at some length on these improvements and extensions 


| at Goole, not “y because they are an indication of the enterprise 


of the Aire and Calder Navigation, but because in the advantages 
of them the proposed junction canal will enable the Sheffield Navi- 
gation to share. ’ 

In the same way mention ought to be made in this article of the 
special facilities given by the Aire and Calder Navigation for the 
coal trade—both in their canal and at Goole Docks. These are of 
special interest to the South Yorkshire district. A small tonnage 
of coal already finds its way from South Yorkshire to Goole 
for shipment, but the railway companies naturally prefer to 
encourage the traffic with Hull as affording them a longer mileage. 
So favourable an outlet as the proposed junction canal ae 
ratively 
the improvement of the Sheffield Canal 
above the junction at Kirk Bramwith would place the South York- 
shire collieries in the same position which those of West Yorkshire 
now occupy. The enlargement of three or four locks and easing 
off one or two sharp curves, which could be accomplished within 
the same period as the construction of the junction canal, would 
render possible the i diate opening up of an extensive coal 
traffic, on the lines adopted by the Aire and Calder proprietors. 

e arrangements for the transport of coal are a feature which is 
special to the Aire and Calder Navigation, the plan adopted having 
been originated by Mr. Bartholomew, the engineer to the under- 
taking. Mr. Bartholomew has organised a kind of system of water- 
borne trains, and these trains carry an ag; te load of from 700 
to 1000 tons, or, speaking roughly, about three railway train loads. 
For w there are square compartments of iron for 
which the keel men have invented the singular name of ‘‘tom 
puddings.” The with which the loading can be accom- 

lished depends mainly on the arrangementsfor trimming the cargo. 
Te a shi hes a self-trimming ae she can be loaded at 4 
rate of B00 tons an hour, and by this system the transport 0 
coals is profitably carried on at the rate of ‘119d. per ton per = 

The ‘Shefield and Rotherham Independent says :—‘‘ The proposa!s 
to be made in the forthcoming Bill have the goodwill of the pro- 
moters of the Sheffield Canal scheme, of which one evidence is the 
relation in which Mr. B, P, Broomhead stands as solicitor to ane 
Bill, and in all probability they will also receive the hearty ” 
cordial support of the cothenetciel and manufacturing community 
of this district,” 








E 


’ 


ecietnettieiiettietn 


——-- 


° 
oo 


7 


‘ 


ecocecececesococcaepce +3 
7.9 


Greonwowenrsserar 


Wisnm GL Tt 


PASSENGER LOCOMOTIiy; 





° ° 


° 1°] 
"ES -——--- 


° ° ° 


° 


! 
! 
' 
! 
i 
i 
i 
i 
i 


| 

| 

| 
eo 
| 
ol! 
| 
| 

















oC 
enter eA WT 
enQ=* 


Qabu Hoxin. €ny. 


: 





SuprLeMENT TO THE ENGINEER, Octoser 17, 1890.] 








(SUPPLEMENT TO THE ENGINEER, Octoser 17, 1890. 












































stalaiatateieieheietabetetetenian teenetannenete 


19% 
——--— $7. 
main ain Res@t 


+ 13.3% ---- 


es 
Sy 














ENNSYLVANIA RAILROAD, 





/ E, 


Ly, 
fe) 
/; 


ee) a ee ee = ve 


acini 




















Ocr. 17, 1890. 


THE ENGINEER. 


315 








=== 
FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—ASHER and Co., 5, Unter den Linden. 
VIENNA.—Mesars. GEROLD AnD Co., Booksellers. 

LEIPSIC.—A. TWieTMEVER, Bookseller. 

NEW YORK.—InTernationaL News Company, 88 and 85, 
. ne-street, 
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PUBLISHER'S NOTICE. 


th this week's number is issued as a Supplement a Two-page 
ee of a Passenger Locomotive, Pennsylvania Railroad, 
Keery copy as issued by the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they not 
receive tl. 





CONTENTS. 


Tue Exorneer, October 17th, 1890. 
Twenty YEARS OF Nava. ConsTRUCTION IN FRANCE .. 
wa OILs ay ae tee Se oe ee ee ee ee ee 

Loan ARCHITECTORE anp Marine ENGINEERING AT THE EpINBURGH 
EXHIBITION. ON are eee 6 
Hyoeria. (Illustrated.) .. .. .. «1 «+ + 307 


PAGE 
-» 805 


PassENGER STEAMER 


Tue InoN AND STEEL INSTITUTE IN AMERICA .. - 308 

LocoMOTIVE PRACTICE IN AMERICA o9 ° pon 
an. oe pe) WON ee See 00 Waele peciwe, Lee owe he as 

PENSESGER Locomotive, PENNSYLVANIA RarLroap. (Illustrated.) .. 309 


Lerrers TO THE Eprror—Forced Drav ht—The | Construction of 
Dynam nitial 8 in Steel—Deflection of Bars—The 
Taxation of Machinery and Foreign Tariffs—Brake Indicator 
Diagrams—Small 8 to Destroy Propellers of Ironclads .. 310 

Aerotransition—The Purchase of Land for Railways .. .. .. .. 





Tae River Wear Puen WorKs aT ROKER... .. «. «2 .. oe SII 
Borer OF PASSENGER Enoine, Pennsytvania RaiLroap. (Illus.).. 312 
Vertical HIGH-SPEED ENGINE. CS) eae 


Fowye'’s Buitt Cranks. (Lllustrated.) 


Tue IRON AND STEEL INSTITUTE .. .. .. .. se 313 
Sourn YORKSHIRE JUNCTION Canat. (Illustrated.) .. .. .. «. 314 
LRADING ane Sa of Boiler Insurance Companies 315 
The Annapolis Competitive Armour Trials—The Mining and Metal- 
lurgica! Exhibition—Canal Construction on the Continent 816 
Northern Shipbuilding Prospects—Iron and Steel Prospects—The 
~~ London Hhectric Supply Corporation—Serve Tubes .. .. .. 817 
LITERATURE .. «+ s+ se 06 te oe oe oe te oe 317 
RaiwaY MATTERS... 318 
Norges AND MEMORANDA os’ ee ‘ae Ge 
MISCELLANEA .. 22 00 00 ce ce se ce ce oe oe so oe oo S18 
Tue DEVELOPMENT OF THE AMERICAN Rati and Track. (Illus.) .. 319 
Tae DEVELOPMENT OF PERMANENT Way. (Illustrated.) .. .. .. 320 
ExGiwgeRING NOTES FROM AUSTRALIA... .. .. .. «1 es $22 
LAUNCHES AND TRIAL TRIPS .. .. .. oe oc os co oe ee oo 822 
Tue Inox, CoAL, AND GENERAL TRaDeEs OF BrnmincHAM, WOLVER- 
HAMPTON, AND OTHER DISTRICTS... .. 2. «2 se ce es oo oe 328 
Nores FROM LANCASHIRE .. — 323 
Nores FROM SHEFFIELD .. .. «.. «. $23 
Nores FROM THE NorRTH OF ENGLAND .. 323 
Notes FROM SP ae 324 
Nores FRoM WALES AND ADJOINING CoUNTIES.. 324 
Notes FRoM GERMANY “<< ses 66. oe (es 324 
New CoMPANIES .. .«. 325 


fue Parent JOURWAL.. .. 22 oc oc cc of oo es. ‘ees 
SeLecTeED AMERICAN PATENTS .. .. .. 2. 2s oe se oe oe os 326 
ParaGraPHs—Royal Military Exhibition, 308-—-A Railway Tunnel under 
New York Bay, 308—Naval Engineer Appointments, 308—Toronto 
Water Supply, 3183—The Mining Exhibition, Closing Ceremony, 324. 
Two-pack SUPPLEMENT OF PasseNcER Loco., PENNSYLVANIA RaILRoap. 








TO OORRESPONDENTS. 


Registered Telegraphic aa. “ ENGINEER NEWSPAPER, 

*.* All letters intended for insertion in Taz EwoinzERr, or containing ques- 
"tions, should be nied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icat 

** We cannot undertake to return drawings or manuscripts ; we must there- 
fore request ts to copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 

that letters of inquiry addressed to the public, and intended 

for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bea @ ld. tage 
stamp, in order that answers received by us may be forwa to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

P. anp Co. (Patent Furi Macuines).—A letter lies at our office yor this 
correspondent. 

A. anp W. S.— We believe it is made by Measra. Musgrave and Sons, Globe 
lrowrorks, Bolton, 








CREOSOTING PLANT. 
(To the Editor of The Engineer.) 
Sir,—We shall be obliged if you will allow us to ask in 
for the name of a manufacturer of creosoting plant. 
London, October 15th. 


your columns 
E. R. 





THE COMPOSITION OF RAILWAY TRAINS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers connected with railways inform me 
whether the clauses in the Railway Act of Parliament requiring a 
guard's van or a dummy carriage to be run next the engine, is still in 
vogue, and where to find it? J. 

Westminster, October 11th. 


CONCENTRIC DIFFERENTIAL PULLEYS, 
(To the Editor oy The Engineer.) 

Sirn,—I remember reading some years since—it might be about three 
years ago—either under the heading ‘‘ Notes and Memoranda” or “‘ Mis- 
cellanea,” of a concentric differential pulley block. I think it stated it 
was an American patent. Can you give me any information about same, 
as to the date it appeared in your paper, or the number of the specifica- 
tion? I have conned the American patents for the last ten years, and 
can see nothing of it. E. W. 
plhatere some of our readers may be able to answer this question.— 

p. E.] 
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MEETING NEXT WEEK. 
Nortu-East Coast Institution oF ENGINEERS AND SHIPEBUILDFRS.— 
A general meeting of the Graduates will be held in the Reading-room of 
the Institution on Wednesday evening, O2tober 22nd, at 7.45 p.m. 





DEATH. 
On the 10th October, suddenly, at Brighton, Ceci. Donovay, C.E., of 
Great Marlow, Bucks, late Government Surveyor, Sandhurst, New South 
Wales, aged 45. 
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THE RESPONSIBILITIES OF BOILER INSURANCE COMPANIES. 


Mr. Lonerineer’s last report, to which we called atten- 
tion a fortnight since, contains an ingenious defence of 
the policy of the Engine, Boiler, and Employers’ Liability 
Insurance Company, against certain attacks made on it 
by Mr. Lavington Fletcher. We may state at the outset 
that with that attack we have no sympathy whatever. 
Mr. Fletcher has for years posed as the apostle of pure 
insurance, not based on commercial principles, and the 
operations of his company are so limited and insignificant 
that they are of small account. It is difficult, indeed, to 
understand why Mr. Longridge should have replied at 
all to Mr. Fletcher’s criticisms. Mr. Fletcher’s company 
does and has done good work on a very small scale. Mr. 
Fletcher is the guiding spirit in all its operations; and 
he and Mr. Longridge would, we think, have consulted 
their own dignity by avoiding what is little removed from 
an unseemly squabble. The dispute is best suffered, we 
think, to sink into oblivion. But there are other grounds 
on which Mr. Longridge’s arguments claim consideration. 
His company transacts an immense business, and he 
seldom writes anything which does not deserve careful 
attention. The whole subject of boiler insurance abounds 
in difficulties ; it is full of perplexities and complications, 
and the more freely and fully itis discussed the better. But 
the discussion can be carried on on broad principles, quite 
distinct from the rival claims to patronage of insurance 
companies; and itis in this way that we prefer to deal with 
Mr. Longridge’s contentions. Mr. Longridge takes up 
the position that a boiler insurance company should in 
no case be responsible for an explosion. It is very com- 
monly held by steam users that when they have insured 
their boilers they have done all that is necessary. We 
agree with Mr. Longridge that this view of the matter is 
erroneous; and he shows that the Board of Trade Com- 
missioners have during the past year refused to accept 
insurance as an excuse for disaster. In eight cases formal 
Board of Trade investigations have been held ; in five of 
these the boilers were insured, in three they were not. The 
owners of the uninsured boilers were all fined; two of 
them £40 each, the third £20. The owners of the insured 
boilers were also all fined, except in one case where no 
blame was attached to any one, the sums varying from 
£45 to £75. This is as it should be. But Mr. Longridge 
has a quarrel with the Commissioners. They assert or 
imply that boilers are insured which ought not to be 
insured, or that they are insured without due examina- 
tion. Mr. Longridge admits that boilers are insured 
without any proper or sufficient examination, but he main- 
tains that in all such cases his company expressly informs 
the insurers that the policy means nothing more than that 
the company will take the chance that the boiler will not 
explode. The inspectors obtain all the information they 
can, and they form an opinion, but they have no certainty 
that the boiler is in good and safe condition. In 1882 
5000 copies of a statement were issued, to the following 
effect:—That ‘to mark out clearly and unmistakeably 
those boilers for which the company held itself morally 
responsible by issuing a formal document, valid for 
fifteen months from the date of the thorough examina- 
tion of the boiler named therein, certifying that the 
boiler was examined on that date, and found fit for the 
pressure mentioned in the insurance policy, they wish 
it to be clearly understood that until such certificate 
is issued the company’s responsibility is solely and 
exclusively pecuniary, and that the mere fact of a boiler 
being accepted for insurance does not in any way exempt 
the owner from the obligation of having it thoroughly 
examined, but merely implies that, judging from its 
construction, external appearance, age, and situation, 
and the reputation of the maker and owner, the company 
consider the risk one that may be taken till such time as 
a thorough examination can be made.” Furthermore, 
Mr. Longridge maintains that the company is very far 
from insuring boilers indiscriminately, and in proof of 
this he says:—‘So far from insuring boilers indis- 
criminately, the company only accepted 83°5 per cent. of 
those proposed in 1839, and these only after a thorough 
examination, or after being satisfied, so far as it was 
possible to be satisfied without a thorough examination, 
that they were fit for the required pressures. Of the 
48 per cent. accepted without previous thorough exami- 
nation, about 90 per cent. have since been thoroughly 
examined. The remaining 10 per cent. have not, because 
the owners have so far been unwilling or unable to afford 
the opportunity.” We believe that we have now put 
before our readers a fair epitome of Mr. Longridge’s 
exposition of his policy. To that policy exception has 
been taken, and he defends it principally on the ground 
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Now, we believe that although much may be said in 
favour of Mr. Longridge’s policy, a great deal may be 
urged against it. In the first place, we may ask whether 
insurance, under such conditions, is not likely to do 
mischief by lulling a steam user into false security? 
We think there can be but one answer to this. The 
— of an influential company come round. They 
make inquiries, look into the furnaces, examine the outside 
of the boiler as far as possible, and finally assert that to 
the best of their belief the boiler is safe from explosion 
for over a year. The owner was, no doubt, of the same 
opinion. He now has his opinion backed up and 
supported. If an explosion takes place, he will draw a 
considerable sum from the insurance company; and his 
conscience is eased by the fact that others who make 
boilers a special study hold that his boiler is quite safe. 
It is expecting too much of human nature to suppose 
that a steam user under such conditions will trouble him- 
self further for many months. Mr. Longridge’s circular 
is admirable. It is well intentioned, but it has been 
hitherto a dead letter. Mr. Longridge is quite silent as 
to what happens at the end of the fifteen months. It 
would have greatly strengthened his position if he had 
given a list of the policies cancelled at the end of that 
period because the owners would not comply with the 
demands of the company for a thorough inspection. 
What, for example, becomes of the 10 per cent. referred 
to in the passage we have quoted above? If it can be 
shown that the policy continues in force after the lapse 
of fifteen months, then the circular loses all value. We 
can understand Mr. Longridge accepting a boiler for a 
stated period without examination, and we are willing to 
admit that there is much to be urged in favour of the 
practice ; but we cannot admit that there is any sound 
argument to be urged in favour of continuing the policy. 
We suppose that Mr. Longridge can show that at the 
end of the stated time the policy is invariably cancelled, 
unless the steam user complies with the recommendations 
of the company; but we cannot find anything bearing on 
this point in the report. 

The second question which suggests itself takes ‘the 
following form: Is it a fact that insurance: carried out 
under the system defended by Mr. Longridge does good ? 
On this point we lack sufficient evidence. We cannot pre- 
tend to speak with certainty. The facts, however, so far as 
they go, seem to show that the operations of the insurance 
companies do not secure a very satisfactory result. We 
are not speaking now of Mr. Longridge’s company alone; 
there is nothing specially abnormal about its practice. 
In 1889 there were seventy-two explosions, or so-called 
explosions. Of these, eleven were explosions of land 
boilers, thirteen collapses of furnaces and flues of land 
boilers, nine collapses afloat, twenty mishaps of various 
kinds on land, and nineteen mishaps afloat. Of these, 
the larger proportion by far were not explosions at all in 
the proper sense of the word, and in many others the 
failure had nothing to do with structural weakness, but was 
the result of shortness of water. Inonly eight cases did the 
Commissioners find it necessary to hold special inquiries; 
but it is a very suggestive circumstance that of these 
eight boilers five were insured and three were not. These 
figures in no way support the contention that insurance 
promotes security. If it does not, then it seems to us 
that it is worse than useless. Of course, we know that 
nothing is more deceptive than figures, and it is probable 
that Mr. Longridge has a complete answer and explana- 
tion for arguments based on the data we have given; 
but there is nothing to that effect in his report. 

Mr. Longridge shows at considerable length how great 
are the difficulties which stand in the way of getting 
boilers insured. He has our sincere sympathies. There 
is nothing to be gained, however, by undue reticence 
when dealing with this subject, and we suspect that 
Mr. Longridge will be one of the first to admit that 
the work of boiler inspection and insurance has been 
degraded by over-competition. Not long since the 
engineer to a boiler insurance company doing a large 
business told us that his company accepted boilers 
with a factor of safety of one and a-half to one. 
He would permit a boiler whose bursting pressure was 
probably 601b. on the square inch to carry 40lb. “Of 
course, such a boiler would be carefully watched.” On 
our expressing surprise that so small a factor of safety 
could pass, he shrugged his shoulders and said: “If we 
did not grant a policy others would, and we must live. 
If we refused to insure, the boiler would not be inspected 
at all, and would go from bad to worse.” This argument 
is in kind very much like that used by Mr. Longridge. 
It is probable that the system of touting for policies has 
done a great deal of harm. But it is only fair to Mr. 
Longridge to give his opinions on the other side. His 
“impression is that, owing partly to competition, which 
sends the company's agents further afield and into less 
easily accessible places in search for insurances than 
formerly, and partly to the Boiler Explosions Act being 
better understood and more efficiently carried out, a 
class of boilers is now coming under notice which 
formerly escaped inspection altogether. If this be really 
the case, it is a matter for congratulation, and the 
companies, instead of being found fault with for having 
taken boilers of this class when one of them happens to 
explode before an opportunity has occurred for having it 
examined thoroughly, should be encouraged to take all 
they possibly can, seeing that when once got hold of 
about ninety out of every hundred are examined within 
a year, and thereby a large number of dangerous defects 
are discovered, many of which must certainly have 
resulted in explosion.” 

Our own opinion is that insuring a boiler before it is 
properly examined is very like doing evil that good may 
come, which has never been found to work well in practice. 
We are not prepared, however, to go the length of the 
Board of Trade Commissioners, who assert that the 
practice, although not contrary to any law, is prejudicial 
to the public interest. We have always advocated such 
a modification of the law as shall throw responsibility 
prima facie on the owner of the boiler. As the law now 
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stands he is assumed to be innocent until he has been 
proved to be guilty of criminal negligence. The proper 
course is to assume that a boiler can only explode 
because of criminal negligence, and take it for granted 
that the owner is guilty, leaving on him the onus of 
proving his innocence. If this rule obtained in practice, 
we fancy that Mr. Longridge’s inspectors would have no 
trouble in getting facilities for thorough examinations. As 
matters now stand, even on Mr. Longridge's theory, boiler 
insurance is on an unsatisfactory basis. We have no 
doubt but that if he had his own way he would order 
things differently. He does the best he can underadverse 
conditions. The steam user is infinitely more to blame 
than the insurance company. If we cannot regard the 
policy which he defends as satisfactory, we can at all 
events admit that there is a good exeuse for adopting it. 


THE ANNAPOLIS COMPETITIVE ARMOUR TRIALS. 


Many reports have now come to hand of the American 
competition of Schneider all-steel and nickel-steel plates 
with Cammell’s compound plate. It is hardly likely that 
the official report can materially alter the cireumstances 
found in so many accounts, and it does not seem 
handsome to wait longer before congratulating Messrs. 
Schneider on the remarkable success of their plates, 
success which, it is to be observed, is the more satisfac- 
tory for them because it has been achieved by two plates 
of their make, which fact gives better prospect of 
dependence than could be argued from a single result. 
The Cammell plate may have been an unfortunate 
specimen. The 1888 plate looks better, but the 
shot had 100ft. less striking velocity, and O-din. less 
calculated perforating power, and although the plate 
ought to have improved since, so, presumably, should 
the projectile have done. We do not hesitate to say 
this. We regret, of course, that the English plates 
did not score better, but that will not prevent us, to the best 
of our judgment, doing full justice to Messrs. Schneider. 
The trial fairly carries more weight than would otherwise 
belong to it, seeing that no competition has taken place 
between compound and all-steel armour for some years 
past. 
The data, so far as we have them, of the Annapolis 
trials, were as follows ;—Schneider’s all-steel and nickel 
steel and Cammell’s steel-faced plates were all 8ft. by 
6ft. by 10}in. thick. In one account Cammell’s plate is 
said to have been 10°7in. thick. They were attacked on 
September 18th by a 6in. Holtzer forged steel projectile, 
weighing 100 lb., with a velocity of 2073ft. per second. 
One shot was delivered on each quarter of each plate in 
succession—that is, four shots on each plate. Cammell’s 
plate was perforated and pieces detached from the face. 
The steel plates were not perforated, except the nickel 
steel in one instance, and the plates held well together. 
On September 23rd one round was fired from an Sin. gun 
at the centre of each plate with a forged steel projectile, 
when the Schneider all-steel plate was perforated suffi- 
ciently for the projectile to enter 4}in. into the backing. 
It was broken into three pieces, however, and rebounded. 
The plate was cracked from the centre through the four 
6in. shot holes up toits edge. The nickel steel plate also 
broke up its projectile with about 10}in. penetration into 
the backing, and the plate was onlyslightly cracked. The 
Cammell plate was perforated entirely, the projectile 
passing through the 36in. backing into the mound behind 
with little injury, while a great part of the steel face of 
the plate was violently detached. 

Curiously enough, armour-plate competitions, like 
misfortunes, do not come single, for another is shortly to 
take place at Ochta, near St. Petersburg, and would already 
be over had not the trial been put off. Is this a good or 
a bad thing for Messrs. Schneider? It is difficult to say. 
Judging from the Annapolis results, his plates are much 
improved, and the compound armour has a serious trial 
before it. We may, however, naturally turn to any good 
results that it has recently achieved as evidence in its 
favour, and we have a recent one which is very much to 
the point. On August 8th last—we quote from a Russian 
report—at the Marine Battery were tested steel shells of 
the Perm Works against 10in. and 12in. compound 
Kolpino plates. The 10in. plate trial is fairly comparable 
with that at Annapolis. At it, we are informed, “ three 
shots were fired from the 6in. gun. All the shells were 
broken, without having gone through the plate, and the 
plate had no through cracks.” The energy of the 6in. shells 
is reported as 153-7 foot-tons per lin. circumference, which 
implies a total energy of 2897 foot-tons, and a velocity of 
2044ft. per second, supposing the projectile to weigh 100 lb. 
The perforation, from the first-mentioned figures, whatever 
the weight and velocity of the projectile were, was 13-00in. 
of iron or 10-40in. of steel, the plate being only 10in. 
thick. The weight of the plate was probably about nine 
tons, and the shock per ton of each blow 321°9 foot-tons. 
In the Annapolis trials the perforation of the projectile 
was about 13°20in. of iron or 10°56in. of steel; and 
supposing the plates to weigh 9-4 tons each, the striking 
energy, which is 2993 foot-tons, would be equivalent to 
318°4 foot-tons’ shock per ton of plate. On the face of 
it, the compound plate—we quote from the Russian 
report—was subjected to a rather heavier test than the 
plates fired at Annapolis. 

At Annapolis the perforation was 0:06in. in excess of 
the thickness of the plate. In Russia it was 0°40 in 
excess. At Annapolis the shock per ton was 318°4 foot- 
tons, and in Russia 321°9. So far then as the test of the 
first three blows extend, the compound plate in Russia 
stood a more severe attack than that at Annapolis with- 
out perforation and without through cracking. The weak 
point in the comparison we hasten to point out ourselves 
—in fact, if we did not, we do our American critics the 
justice to believe that they would do it for us—is that we 
are dealing with projectiles whose character we do not 
know. Forged steel projectiles they were, and no doubt 
intended to be of the same class as those of Holtzer, 
but we cannot naturally suppose them to be equal to 
so high a standard unless they were proved to be so, 


What we may fairly and reasonably plead, however, 
is that the behaviour of the plate is so excellent as to make 
us fairly regard the conclusions that are expressed in 
American journals as very characteristic and, under the cir- 
cumstances, very pardonably jubilant ; but as conclusions 
which we must not treat too seriously. Supposing even 
that Schneider should again score a victory at Ochta at 
the coming trial, it by no means follows that the com- 
pound principle is proved to be wrong. The tables have 
been turned again and again in previous competitions. 
Why should this stage be the final one? We may, how- 
ever, observe that the writer of the Russian report suggests 
what we have ourselves suggested—namely, that our re- 
pugnance to through cracks may have carried us too far 
in the direction of softness in the foundation of our 
compound plates. That the face should be harder than 
has hitherto been found possible to have it with all 
steel, we believe. That the back should be so soft as to 
give the minimum liability to “through cracks,” we have 
long feared was a mistake. It is to be noted also that 
the harder face is not seen to its full advantage in direct 
fire. On service, it is impossible to say at what angle a 
shot will strike ; but many vessels will engage with mosi 
of their armour at a very considerable angle to the line 
of fire, and a projectile will hardly ever strike as directly 
as in the trials in which we generally prove it. 


THE MINING AND METALLURGICAL EXHIBITION, 

Aw agreeable conversazione, held on Saturday night in 
the saloon of the summer dining-rooms, brought to a 
close the Crystal Palace International Mining and 
Metallurgical Exhibition. Mr. Pritchard Morgan made a 
little speech, in which he stated that the undertaking had 
been a success, and expressed a hope that a second exhi- 
bition of a similar nature would be held in two years. 
He was followed by Mr. Rosewarne, who expressed him- 
self in a somewhat uncomplimentary fashion concerning 
the Crystal Palace Company. He pointed out that it 
was rather hard that such an exhibition as that which 
had been open since July had now to give place to a cat 
show. We venture to think that this was scarcely fair to 
the Crystal Palace Company. Everything in its tur; 
and no doubt the Executive Committee of the Exhibition 
must have known from the first on what day they would 
have to leave space for the cats. If, indeed, the cats had 
been, so to speak, sprung on them, there would have 
been just cause for complaint; as there was not a sur- 
prise, we cannot see how the Crystal Palace Company is 
to blame. 

We have from time to time published articles descrip- 
tive of the Mining Exhibition. Now that it is all over, we 
ask ourselves what object it was intended to serve, and 
how far it has served it. Mr. Morgan defined the object as 
twofold. First, to bring together the various works of 
inventors of mining appliances for the benefit of the 
whole community, so that those interested in mining 
pursuits might gather knowledge of the various descrip- 
tions of machinery in use; and secondly, to exhibit in 
one collection the products of mines in various parts of 
the world. Obviously, this explanation leaves a great 
deal to be desired; so much indeed that we may call it 
no explanation at all. The machinery was crammed into 
a galvanised iron house outside the tropical end of the 
Palace, where the general public would be most unlikely 
to find it. It contained practically nothing new. The 
greater part of its contents consisted of steam engines 
and rock drills, with a few air compressors, stone breakers, 
and a Huntingdon mill exhibited by Messrs. Davey, 
Paxman and Co. “Those interested,” to use Mr. 
Morgan’s words, would find nothing there with which 
they were not already more or less familiar, and we 
doubt if any exhibitor effected sales enough to cover his 
expenses. There was next to nothing calculated to 
interest or attract the general public. 

At the other end of the Palace was got together a really 
admirable display of colonial coal, ores, metals, gems, and 
minerals; but, to the general public, all ores and minerals 
are “stones;” and the coals of Australia have very small 
attractions for Crystal Palace visitors. There was next 
to no attempt made to render the exhibition instructive, 
and it was not amusing. If, under these unfavourable 
conditions it was successful, the fact is remarkable; 
possibly, however, the promoters of the undertaking 
expected very little and were easily pleased. We do not 
know in what way the word “successful” was used. 
Irreverent persons have gone so far as to say that the 
exhibition has been utilised by company promoters and 
speculators in minerals to further what are expressively 
styled in the United States as “wild cat” schemes. 
We are confident that the promoters of the undertaking 
are absolutely blameless in this respect, but on the whole 
we fear that the exhibition has been at once costly and 
useless. 

It would, we believe, be quite possible to get up an 
exhibition in London, in which metallurgy would play an 
important part, which would be at once instructive and 
attractive in no ordinary degree. There are very many pro- 
cesses which the general public have never seen, which 
are quite amenable to exhibition purposes, and yet 
have never yet been brought before the public. The 
outlay required for plant would be considerable, but not 
in any way prohibitive. We cannot do more here than 
give the merest sketch of what such an exhibition might 
display. Concerning the processes of making iron the 
general public know nothing. Our metallurgical exhibi- 
tion would contain a small rolling mill, with the requisite 
heating furnaces. No difficulty would be met with in 
surrounding the mill with tiers of seats, and as the work 
would be carried on all day, visitors could see with ease 
at any time the whole process of rolling bars. In another 
place would be a steam hammer of moderate size, say a ton, 
employed in producing actual forgings. A set of hydraulic 
rivetting plant could be shown putting girders together, and 
the punching and shearing machines could be exhibited 


in action. Again, a small foundry could be readily fitted 
y attrac- 





up; and casting time at night would prove hig 
tive to those who like a brilliant spectacle. 


In yet 





—— 
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another place might be set up a glass melting f 

and here the visitor could ES bottles, tumblers, ead 
various household utensils produced. Sheftield ‘could 
show something in the manufacture of cutlery, and Bir. 
mingham in brass ware and iron bedsteads. The manu. 
facture of small-arms again presents numerous points of 
interest. Electric welding is just the thing for exhibj. 
tion. None of the processes which we have named need 
be carried out on alarge scale, but everything should be done 
in a F perpen way. Machine tools again might be shown 
actually at work. So many subjects suggest themselves 
that the difficulty lies in knowing what to reject. Nor is 
it necessary that mining should be left out. Thousands 
of persons visited the sections of a coal mine at the New. 
castle Exhibition. Hardly any mining process has eyey 
been shown in practice at any exhibition. Winding and 
blowing engines have been exhibited over and over again 
but no one outside a limited circle knows what they are 
used for. It would be very easy to construct, as was 
done at the Antwerp Exhibition, a portion of a mine 
shaft, in which would work real cages to lower visitors, 

As to whether such an exhibition would be attractive or 
not, it is only necessary to point out that machinery in 
motion always draws crowds. At South Kensington it 
used to be impossible to get near the machines employed 
in making felt hats. At Manchester the space devoted to 
self-acting mules was besieged from morning till night. 
The stand of the Waltham Watch Company at the Inven. 
tions Exhibition was inaccessible for hours. All that we 
suggest is simply an extension of what has already been 
done in other manufacturing regions. There is no more 
real difficulty in showing a bar or a sheet mill at work 
than there is in showing a set of carpet looms. The edu. 
cational value of such an exhibition ought to be consider. 
able, but whether it would be or not, it is at least certain 
that it would be greater than that of such an exhibition 
as that which closed on Saturday. Under proper 
arrangements it would be perfectly easy to pro. 
vide means by which those who’ witnessed a process 
might know what it meant. Thus, for example, a 
competent man might in about three minutes ex- 
plain what the bar mill was intended to do and how 
it did it. The programme of each day, sold for two- 
pence, might contain a brief description of the nature 
of the processes. No minute detail of any kind should 
be attempted. Thus, in dealing with the glass workers, 
it would suffice to say that glass consisted of sand 
and soda, melted in clay pots. The sand and the 
soda and the pots could all be exhibited. Then a few 
words would explain what the workman did. How he 
did it the visitor could then see for himself. Any attempt 
to make the thing too educational would kill the whole 
undertaking. The British public, as a whole, take an 
immense interest in manufacturing operations of all 
kinds, and textile and wood-working machinery has been 
exhibited for years toenormous crowds. We suggest now 
that metallurgical processes should be made, in the same 
way, subjects of exhibition. We do not mean that they 
should take the place of everything else; far from it. 
But let us suppose, for example, that all the minerals 
shown at the Crystal Palace formed, as it were, the 
supplement of a process exhibition, we should then 
enormously augment by the combination the value of 
both. It would not be difficult to show, first, the copper 
ore; secondly, some of the operations through which it 
goes while being reduced to the metallic state ; finally, 
the rolling of copper into sheets, the drawing of wire, and 
even the process of striking coins might be exhibited. 
To display the raw material is a good thing, and to show 
a process is a good thing, but to show both is to add 
enormously to the value of the exhibition. 

It is in this direction we would urge the promoters of 
the promised Exhibition of Mining and Metallurgy to 
turn their thoughts. We have no doubt but that many 
persons who do not plunge below the surface of things 
may say that it is quite ridiculous to suppose that any 
good work, adequate to give a proper idea of a process, 
ean be done in this way. These gentlemen would hold 
that unless the public can see a fifty-ton hammer forging 
a shaft for the Teutonic, they had better see nothing at 
all in the shape of a steam hammer; unless they have 
such works as those of St. Gobain, let them see no prac- 
tical glass making; and so on. Such arguments do not 
need refutation. If only the subject is approached in a 
proper spirit, and the right men catch hold of it, a most 
useful and attractive exhibition can be got up. There is 
one drawback to it, however—we fear that it will not 
serve to confer notoriety on individuals or firms; but 
after all it is open to question if this is not a point in its 
favour. 





CANAL CONSTRUCTION ON THE CONTINENT. 


THE universal superintendence and patronage which public 
authority exercises over private enterprise on the Continent 
has not hom without some important advantages to counter- 
balance its inevitable defects in the industrial development 
of the continental countries. It has preserved our European 
competitors, for instance, from the transport inequalities 
which prevail in this country, and it has prevented any such 
reduction in the industrial value of canals as that which the 
monopoly of the principal waterways by the railway com- 
panies has produced in England. The “canal movement 
which has taken place in England during the past few years 
is primarily the reaction from a state of things which has 
never existed on the Continent, but, nevertheless, it 1s a 
movement hardly less strongly displayed in Germany, France, 
and Belgium than in Great Britain. The incipient com- 
mercial agitation which had commenced in this country 
under the title of the “State Acquisition of Canals,” and 
the less revolutionary proposal for the banding together of local 
bodies in the work of canal construction and extension, have 
a little lost their importance now that better trade has 
rendered the need for the reforms, which they were designed to 
promote, less immediately pressing. But they are certain to 
.e again revived, and it is an important question for our com- 
mercial and industrial interests how far their reception by 
Parliament will favour the execution of the several important 
canal schemes which are now under consideration. In ce 
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n attempt has just been made to deal effectively with the 
ont problem, and to define the attitude which Government 
should take up to the work of maintaining and extending the 
inland navigation of the yoo The projet de loi, which 
has just been introduced into the Chamber by the French 
Minister of Public Works, proposes to create Chambers 
of Navigation throughout France, which shall exercise 
exclusive control over the canals and waterways. In 
accordance with the French classification of such 
means of transport, these Chambers will be divided into 
«principal ” an “secondary” classes. They are, in the 
first place, to be four in number, controlling inland naviga- 
tion in the north of France, the east, the south-east, and the 
“centre.” Three-fourths of the members of the Councils 
will be elected by delegates from the Chambers of Commerce, 
and the remainder will be appointed by Government decree. 
In the election of members each delegate will dispose of a 
different number of votes in proportion to the importance of 
the Chamber of Commerce which he re resents. Of the 
members nominated by Government, one-half will belong to 
the departments of Finance and of Ponts-et-Chaussées, and 
the other moiety will be selected as representatives of the 
mining, agricultural, and water-transport interests. The func- 
tions of thesesomewhat curiously constituted bodies will include 
the levying of tolls and the expenditure of the money thus raised 
in the extension of wuarfage facilities, &c., and the organisation 
of improved systems of towage. But the most important of their 

wers is that which renders them a sort of permanent 
tribunal for the consideration of new canal schemes and an 
executive body for the carrying out of such as they consider 
valuable. The funds for this purpose would be obtained 
partly from persons interested in the schemes, and partly by 
means of Government subsidies. M. Yves Guyot’s proposal 
has met with the approval of all the principal Chambers of 
Commerce in France, except that of Marseilles, which declares 
that the matter does not affect its interests. It is obviousl 
the outcome of the plentiful crop of new canal schemes whic 
has lately sprung up in France, such as that which became a 
party cry at the recent Paris Municipal elections under the 
style of “ Paris a Port.” It represents a continuation of the 
same policy of encouragement to inland navigation which 
was expressed in the legislation of 1879. Since that date the 
length of navigable waterways in France has increased from 
1231 kiloms. to 3799, and their annual transport of goods has 
increased from 2,100,000 kilometric tons to 3,250,000 kilometric 
tons. Besides the execution of such important new works as 
the projected canal from Narbonne to Bordeaux, the existence 
of the proposed Chambers of Navigation would render pos- 
sible the extension of existing canals, at present inadequate 
for the industrial needs of the district which they serve. 
Thus, M. Guyot cites the St. Quentin Canal, upon which the 
traffic is at present liable to frequent ‘ blocks.” He states 
that the increase of the canal to double its present width 
would give an economy of 1f. 50c. to 2f. per ton carried, and 
an impost of only 7d. per ton would suffice to pay the interest 
on a loan of 56 millions of francs. With such analluring pro- 
spect it is somewhat singular that private enterprise is not 
equal to achieving this particular work; but then private enter- 
prise is a less potent factor in France than it is in England. 
One can more readily understand the value of a semi- 
official public body controlling State funds in the case of 
such a work as the canal from the Marne to the Sadne upon 
which two million pounds sterling has already been spent, 
which is hardly likely to attract more private capital, but 
which is, nevertheless, worth completing. The French 
Government’s proposal is certainly a striking testimony to 
the increased attention which canals are receiving, and it 
synchronises with other Continental occurrences of the same 
significance. Thus the Belgian Government is being solicited 
by the industrial community to contribute large financial aid 
to the widening and deepening of the canal from Antwerp to 
Brussels, to undertake the construction of a new waterway 
in the metallurgical districts, to widen the Charleroi Canal, 
and to abolish its charges on all the existing waterways. In 
Germany State aid is being demanded for a number of new 
works of canalisation, and in Russia the Government is 
continuously increasing its expenditure upon the improve- 
ment of rivers and canals. Whenever the Associated 
Chambers of Commerce or other commercial bodies turn 
from the lingering fight over railway rates to the struggle for 
canal extension, it is evident that they will find abundance 
of precedent in the Continental countries for the bestowal of 
public assistance upon the improvement of this class of 
transport. 


NORTHERN SHIPBUILDING PROSPECTS. 


THE position and aes syed of the shipbuilding industry in 
the north-east have during the last two months been changed 
by the receipt of a large number of orders. At the end of 
last month there were 151 vessels in course of construction 
at the ports of the Tyne, the Wear, the Tees, and West 
Hartlepool—apart from six or seven warships in course of 
construction. The tonnage of the 151 amounted to over 
320,000 gross tons. These figures show a falling off when 
compared with a year age, when there were 182 vessels in 
course of construction, and the tonnage of which was 380,000 
tons. The falling off is most apparent on the Wear, for 
at West Hartlepool and on the Tees there was an increased 
tonnage in course of construction. But there were more 
vessels “preparing” to build at the ports at the end of last 
month, so that the falling off in the work in hand is only 
temporary. It seems doubtful, however, whether there will 
be much longer a continuance of the activity that has been 
the source of so many orders in the last two months, for 
the freight market shows very unsatisfactory signs, and the 
cost of the working of steamships is very heavy just now, 
owing to the advance in wages, in the cost of coal, and to the 
delay that occurs in the loading and unloading at so many 
ports. But in the meantime, the orders that have been 
Placed, added to the work in hand, will give activity to 
most of the north-eastern yards for some six months to 
come, and losses in that time will probably cause the need 
for some replacement, so that for a large tse of next year 
Work is assured for the shipbuilding yank m West Hartle- 
pool to Newcastle. Probably the largest part of the 151 
vessels in course of construction are for cargo-carrying 
purposes, though it is believed that there are included some 
Passenger steamers for well-known lines. The north-east 
Coast does not yet turn out the clipper ships that the Clyde 
does, though one or two of the steamships built on the Tyne 
for Italy have been well-finished and have attained a 
very good speed. But cargo steamers constitute the bulk 
of the trade, and hence the district is more dependent 
for its shipbuilding orders on the general trades of the 
countries than are those yards which live on the growi 
=. of the assenger c, and especially on that part of 
@ traffic which demands great speed. It is, therefore, a 





satisfactory proof of the sound state of the trades, and the 
growth that there is in the oversea business, to find that the 
pom gr ey: ports on the north-east are fairly well employed, 
and that the prospect of the immediate future seems even 
brighter than that of the more recent past. 


IRON AND STEEL PROSPECTS. 

THE recent quarterly meetings have shown that the down- 
ward tendency of the English iron and steel trades, since the 
opening of the year, has at length been checked, and that a 
steady gradual improvement is beginning toset in. Demand 
is improving, and this is particularly the case in the steel rail 
trade. Steel makers are expecting orders for 60,000 or 70,000 
tons of steel rails, to be given out within the next seven 
or eight weeks, in connection with the Irish light rail- 
way scheme, and the execution will probably extend over 
next year. Competition is expected to be very keen. 
Heavy rails are now five guineas per ton, and £6 to £7 
for light. New South Wales and Canada are just now 
buying heavily; having, it is estimated, placed together 
25,000 tons during September. It is also noticeable 
that descriptions of steel used by the tin-plate makers are 
advancing in price, notwithstanding that the McKinley 
tariff is so hostile to the Welsh trade in tin-plates with 
America. Tin bars, both Bessemer and Siemens, since the 
beginning of July have been advancing steadily in price, 
until the Association quotation previously fixed has been 
considerably exceeded. The result is that, whilst the asso- 
ciated makers at the Midland quarterly meetings within the 
last few days have put up quotations nominally 10s. per ton, 
the rise in reality is only 5s., the actual selling price having 
been for some weeks past in advance of the old Association 

uotation. In finished iron and crude iron, taking all the 

istricts through, the outlook is distinctly favourable for the 
winter and spring. 


THE LONDON ELECTRIC SUPPLY CORPORATION. 


THE operations of this company are rapidly extending. 
The laying of the Ferranti cable will soon be complete. The 
energy and skill of Mr. Ferranti have overcome quite remark- 
able difficulties encountered in dealing with the heavy 
pressures employed. So much of the new cable is down and 
at work, that the induction effects, which so greatly troubled 
the Post-office authorities, have been quite eliminated, and 
everything is now running well. The Deptford works have 
been regularly transmitting to London all the current asked 
for. During the fog the load reached 167 ampéres, with a 

ressure of 5700 volts, the engines indicating nearly 1400- 
orse power. This is an eminently satisfactory result, the 
electrical efficiency being 91-0 per cent. Very remarkable facts 
continue to be learnt. ‘hus the potential in London is, as we 
have already stated, very much greater than it is at Deptford. 
Thus as much as 160 volts have been found on the lamp 
circuits, instead of 100 volts calculated on, equivalent to a 
rise of nearly 50 per cent. in the potential of the main. 
Again, the potential seems to be quite independent of the 
ampére output. We shall have more to say on these and 
other points of interest in a little time. 


SERVE TUBES. 


THE public experiments at the Atlas Works, Manchester, 
in presence of marine engineers and owners, locomotive 
superintendents, &c., of the Serve patent ribbed tubes 
against plain tubes are now fixed to take place next week, 
and every facility has been provided for accurate data of coal 
and water consumption, draught and temperature in smoke- 
box with natural draught and Martin’s induced accelerated 
draught. Each of the two marine boilers, identical in all 
respects except tubes, can be worked separately under 
identical conditions with all the precision of a laboratory 
experiment, and at the same time in the most practical 
manner. 








LITERATURE. 


Egyptian Irrigation. By W. Witucocks, M.I.C.E. London: 
E.and F.N. Spon. 1889. 

Tue author of this book is one of the Anglo-Indian 
engineers called from India by Sir Colin Scott Moncrieff 
to assist him in reorganising the irrigation works in 
Egypt. The book commences with an introduction by 
Colonel Ross, which consists principally of a summary 
of contents. The first chapter treats generally of the 
Nile Valley, and the two following chapters of a descrip- 
tion of Upper and Lower Egypt, and of the different 
systems of irrigation carried on. Drainage and land 
reclamation; the Barrages; the floods in the Nile and 
the regulation of the channel; descriptions of engineer- 
ing works and machines used in cleaning out the canals; 
crops grown and the duty of water; legal and adminis- 
trative details as to the regulation of the flood water, 
and the corvée system, and a short description as to 
contemplated projects for increasing the area of irrigated 
land, form the subjects of other chapters. 

Colonel Ross expresses the opinion that up to 1882, 
when Colonel Scott Moncrieff took charge of the engi- 
neering works in Egypt, irrigation was going down hill. 
Under the French system the engineers had their hands 
tied by the authorities at Cairo, who only allowed them 
to use their science and skill in a manner that suited the 
political notions of the day; and further, the French 
engineers, hampered by the routine training in connec- 
tion with the department of the “ Ponts et Chaussées,” 
could not bring themselves in harmony with the Oriental 
conditions of Egypt. These conditions were a matter of 
life-long experience to the Anglo-Indian engineer, who is 
accustomed to be teacher, engineers, and manufacturer. 
The native talent of the Arab engineer, which had been 
sufficient to organise and maintain the magnificent 
system of irrigation which had been in existence for many 
centuries, became subordinate to the whim and control of 
the new rulers, and he had to carry out the works 
under the new régime against his professional instincts. 
Under the French system the native subordinates were 
directed from headquarters, whereas the English 
engineers, who act as inspectors of provinces, live amidst 
their work and are constantly amongst their Arab sub- 
ordinates, not only directing, but by their personal 
influence and example giving tone to the Arabs with whom 
they thus become more closely associated. The failure 
of the great barrage across the Damietta and Rosetta 





branches of the Nile is quoted as an example of the folly 
of “absolute rulers trying to interfere with engineers.” 
The conception of the idea of a barrage was due to 
Mehmet Ali Pacha, who ordered the pyramids to be 
dismantled in order that the stone might be used in the 
construction of the barrages. Fortunately it was found 
that this would be more costly than the opening new 
quarries near Cairo. The barrages now in existence were 
designed by Mougel Bey, and cost the country altogether 
£4,000,000. In 1863 the Rosetta branch was closed, but 
had to be re-opened almost immediately owing to a settle- 
ment in the foundations. This, Mr. Willcocks says, was 
due to the injudicious haste imposed on Mougel Bey by 
the Viceroy, who would not allow time for the work to be 
properly done, and hence “men were crowded into the 
quicksand in which the foundations were built, the con- 
crete skipped in, and the mixture of concrete and quick- 
sand had to do duty for the floor.” A full account of this 
barrage and of the works carried out by Colonel Scott 
Moncrieff for its repair was given in THE ENGINEER, in 
the article “ Irrigation in Egypt,” of December 14th and 
2ist, 1888. The work of repair has been completed 
this year, the cost being about £400,000. 

Although this book contains a great deal of interesting 
and useful information, its value will be chiefly to engi- 
neers engaged in Egypt. There is nothing that is 
particularly novel in the works described; the matter is 
badly arranged, and, owing to the want of an index, its 
value as a book of reference is greatly impaired. To give 
one example of the way the subjects are dealt with. 
The prosperity of Egypt depends on the quantity of 
alluvial matter transported by the water of the Nile and 
deposited on the land. This, therefore, is a subject that 
a reader would naturally expect to be treated very fully, 
and to have had laid before him the results of experiments 
and data as to the quantity of matter carried in 
suspension and the velocity necessary to prevent it 
depositing while being carried along the canals. In the 
preface the reader is told that engineering questions 
such as silt deposits, &c., have been treated in detail. 
Hunting through the headings of the chapters, the only 
reference to this subject is found in Chapter III.— 
“ Diminution of Silt Clearance ;”” but on referring to the 
chapter all that can be found is a statement as to the 
diminished cost of clearing the silt from the canals. In 
Chapter VI., under the heading of ‘‘ Training Works,” 
there is a short reference to General Ead’s theory as to 
the transportation of solid material by water; and this is 
all that is to be found in the book on this subject. 

The question of providing a supply of water by pump- 
ing, as opposed to holding the water up by barrages, has 
hardly received the consideration it deserves. The refer- 
ence to the important pumping stations at Atfeh and 
Katatbeh is very meagre. There is no description of 
these works or of their cost of working and management. 
It is true that reference is given to two sources where 
information can be obtained, but in a work claiming to 
be a standard authority on irrigation, the reader is justi- 
fied in expecting a full description of works of such 
importance. The opinion has been strongly expressed 
that an extension of this pumping system would be of 
great advantage as providing a certain supply, and as 
preventing the large deposit of silt in the canals, which 
occurs from the slow velocity of the water. The infor- 
mation generally as to pumping in Egypt is to be found- 
in three different chapters, that already alluded to in 
Chapter III.; a description of the pumps put up by Messrs. 
J. and H. Gwynne for draining Lake Aboukir, in Chapter 
IV.; and as to the class of pumps generally in use under 
the heading “‘ Duty of Water,” in Chapter VIII. If refer- 
ence is required to this subject, the absence of an index 
makes it difficult to find. 

There are several tables of discharges from regulators, 
and others of a similar character in the body of the book 
which would have been much more conveniently placed 
in an appendix. The French system of weights and mea- 
sures is used generally, to which perhaps, as the system 
in use in Egypt, no serious objection ought to be found, 
although it diverts the attention of an English reader 
when he has to pause to convert in his mind the French 
into the English measures with which he is more familiar. 
This, however, becomes confusing when the results of 
one set of trials or data are given in a mixture of English 
feet and French kilogrammes; and still more when the 
value of an article is given as £:025 per annum, or the 
rate of wages as £°01 per day, or of dredging as £:040 
per cubic metre. 

The English control of the engineering works in con- 
nection with the irrigation of the country has been of 
enormous value to Egypt, although much complicated 
by the various conflicting interests of a political character. 
It will take many years of patient work to bring the 
canal system of Egypt into complete working order, and 
to make the natives work to the high standard of efficiency 
required by English engineers. This book claims to be 
a distinct step in this direction, and to assist in removing 
the reproach that the outer world can never find any facts 
concerning the supply and distribution of the waters of 
the Nile, a reproach which we cannot share, as in the 
articles already referred to, and in others which have 
appeared in this journal, we have endeavoured to inform 
our readers on the subject, and to keep them acquainted 
with the various works projected or carried out from time 
to time. 





BOOKS RECEIVED. 


The Illustrated Book of Wonders, Events, and Discoveries. By 
John Timbs. New edition, revised and extended. Illustrated. 
London: Dean and Son. 

Handbook of Problems in Direct Fire. By Captain James M. 
Ingalls, First Regiment Artillery. New York, U.S.A.: Jobn 
Wiley and Sons. 1890. 

Practical Blacksmithing: a Collection of Articles Contributed at 
Different Times by Skilled Workmen to the Columns of ‘‘ The Black- 
smith and Wheelwright,” covering the whole Range of Blacksmithing, 
From the Simplest Job ¥ Work to some of the most Complex Forgings. 
Compiled and edited by M. T. Richardson. Illustrated. Vol. iii. 
London: Kegan Paul, meh, Triibner, and Co., Limited. 1890. 








318 


THE ENGINEER. 





Ocr. 17, 1890, 








RAILWAY MATTERS. 


TxE oft-proposed tunnel under the Forth is again 
being discussed as a way for the Caledonian Railway Company to 
counterbalance the advantages gained by the companies controlling 
the Forth Bridge. 


Ir is stated that the General Council of Oran, Algeria, 
has voted 15,000f. for a survey of the proposed Sahara Railway, to 
be made Ly commercial missions. The coancil does not expect the 
railway to be remunerative, but thinks France is bound to make it 
for strategic reasons, and in order to maintain her ascendency in 
the Soudan. 


THERE were in the United Kingdom, at the end of June 
last, according to a recent return, 10,034 engines, or 96 per cent., 
and 51,793 passenger vehicles, or 96 per cent. of the total, fitted 
with continuous brakes which comply, or partly comply, with the 
Board of Trade requirements. As compared with the returns of 
June, 1889, there is an increase of one in the percentage of engines 
and of four in that of the carriages thus fitted. 


THE introduction of tramways to extract and transport 
timber has been started in the Madras Presidency. Nine miles of 
tramway have been received, and two miles of it laid between the 
Virinjippuram casuarina plantation and the railway station. Seven 
miles are to be laid in Coimbatore. Indian mip ora says 
the saving that will be eventually effected will be great. In the 
first-named two miles about 100 tons were carried in three months, 
at a cost of 1} anna per ton, whereas by bulluck cart it cost 8 annas 
per ton for the transport. The two miles cost Rs. 10,000 plus 
about Rs. 500 for carriage and laying. 


An Imperial Iradé has been issued granting to M. 
Kaulla, the representative of a syndicate headed by the Deutsche 
Bank, a concession for the construction of a railway between 
Salonica, Karaferia, and Monastir. The line, which will.be 208 
kiloms. long, will have a Government guarantee of 14,300f. per 
kilom., secured by the proceeds of the tithes of Salonica and 
Monastir, which are collected by the Administration of the Public 
Debt. M. Kaulla undertakes to construct, on the same conditions, 
a branch line between Karaferia, Selvidsche, and the Greek 
frontier, which it would touch at some point between Velendsche 
and Kalabaka. 


Iv view of the large increase in traffic over the railway 
lines in South Australia, the Government have decided that the 
construction of 350 ordinary broad-gauge wagons and 200 narrow- 
gauge wagons shall be put in hand. It is intended to at once call 
for tenders for 150 of the former and 100 of the latter. The balance 
of the wagons will be constructed at the Government workshops. 
From the report of the Railway Commissioners, laid before Parlia- 
ment on August 11th, it seems that the profits on the earnings of 
the railways for the year ended June 30th were £515,000. The 
working expenses were 51 per cent. of the earnings, which were 
6s. 4d. per train mile. 


Some time ago, most of the Town Councils, Chambers of 
Commerce, and other public bodies in the Middlesbrough district, as 
well as numerous traders, petitioned the North-Eastern Railway 
Company to construct a line from Haswell, en the Hartlepool and 
Sunderland branch, to Penshaw, on the old main line, the length 
to be seven miles, and through the heart of a rich colliery district, 
now without any railway dation for passengers. The line 
could be cheaply constructed, as advantage could be taken of 
some of the private colliery lines. Such a line would shorten the 
distance between Tees-side and eside. It was reported this 
week that the North-Eastern Railway directors had refused to 
make the line; but this report is premature, as no decision has 
yet been arrived at. 


“ TuE worst accident of the week,” says the last American 
Engineering News, ‘‘ was a head collision of two freight trains due 
to ‘an operator’s carelessness,’ on the Baltimore and Ohio Rail- 
road, near Pleasant Valley, O., in which eight were killed and two 
badly injured ; some twenty-five cars and both the engines were 
smashed in the wreck. Another—tail—collision on the B. and O. 
South-Western Railway, between a fast mail and a construction 
train, due to the latter occupying the track too long, caused one 
death. Onthe Kanawhaand Michigan Railway, at Saltes, W., Va., 
one engine ran off, a second went to help it, leaving the switch 
open, a freight train ran into it, badly wrecking all three engines. 
A surprisingly large proportion of the serious accidents —— 
of late are of the same general class as those above, which a bloc 
system of any kind would be likely to prevent. In England, 
where the block system and interlocking are all but universal, they 
are very rare.” 


Tue Souram tunnel on the Batoum-Tiflis Railway was 
ceremoniously and religiously opened for traffic by the Minister of 
Ways and Communications, mM. Hiibbenet, on September 28th. 
After a religious service, the chief ecclesiastic, standing in an open 
saloon car of the first train, sprinkled the sides of the tunnel as the 
train passed through, while the crowd at the entrance sang church 
hymns, and many went down on their knees. The railway tunnel 
avoids the Souram Pass, across which passenger and petroleum trains 
have hitherto been dragged by locomotives. The work of boring was 
begun in 1886. Some 2000 workmen were employed from various 
countries, Italians, Greeks, Persians, and Turks, the supply of 
Russians fit for this kind of labour being very limited. The chief 
engineer of the construction is M. Rudzefsky, in all probability a 
Pole. The use of this important railway tunnel, the longest in the 
Russian Empire, will tend to greatly increase trade and traffic in 
the Transcaucasus, 


Unrit lately the German Post-office monopolised the 
right of erecting or licensing private telepkone installations, thus 
prohibiting development of an industry from a branch which 
ought to be its domain. The telephone manufacturing company, 
Actien Gesellschaft Mix and Genest, Berlin, determined to try the 
point in a court of law. To this effect they brought an action 
against the German Government, claiming that ‘‘it—the German 
Post-office—had no right to restrain or prohibit the plaintiffs to 
erect and maintain private telephone installations (a) between 
buildings belonging to the same landlord but situated at a distance 
from each other, and separated by property of other landowners, 
or by public roads or otherwise ; (/)) between property belonging to 
different landlords, 7.c., from one part of a city to another.” is 
claim was decided on July 10th, in the Royal High Court of 
Justice, Berlin, entirely in favour of the plaintiffs, thus putting 
an end to a state of things which has lasted too long to the 
disadvantage of all those interested in this daily progressing 
industry. 


THE results of the opening of the Manchester Ship 
Canal are now being keenly discussed. One calculation proves 
that one-thirteenth of the Liverpool tonnage would enable the 
canal to pay 8 per cent. on the whole capital, or 11 per cent. on 
ordinary shares. Or if it secures one-sixth of the London and 
North-Western Company’s receipts alone, from carriage of goods in 
Lancashire and Yorkshire only, it will pay 5 per cent., or on 
ordinary shares 74. It is assumed, of course, that the railway com- 
panies are to surrender, will-they-nill-they, avery shareof their 
Liverpool traffic, and the directors state that in order to compete 
on a level with the Ship Canal tariff ci@ Liverpool, the railways 
would have to lower their rates to the vanishing point, as follows: 
On cotton, from 7s. 2d. to 6d.; wool, 9s. 2d. to 6d.; bacon, 9s. 2d. 
to 9d.; and soon. Special importance is attached to the state- 
ment of Mr. Ismay, on a recent visit to the canal, that he is build- 
ing a cargo steamer, 7000 tons burden, which he intends shall dis- 
charge at Manchester Docks, and be ready to head the me | 
procession. Yet Mr, Ismay is interested in the London and Nort! 





Western Railway. 





NOTES AND MEMORANDA. 
: F< West Molesey the total rainfall during August was 
“OoIn. 


THE deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
19°8 per 1000 of their aggregate population. The deaths were 
only 12-4 per 1000 in Derby, and reached 29 in Manchester. 


THE number of miles of streets containing water pipes 
constantly charged in each of the London water company’s dis- 
trict within the metropolis is as follows :—Chelsea, 764; East 
London, 185; Grand Junction, 844; Kent, 1543; Lambeth, 1564 ; 
New River, 296 ; Southwark and Vauxhall, 160 ; West Middlesex, 
116} ; total, 1229} miles. 

THE population of Malta and Gozo at the close of last 
year, not including the troops and their families, was 163,850. Of 
this number Malta had 144,486, and Gozo 19,364. Of the total 
81,123 were males, and 82,727 females. There was an increase of 
741 males and 686 females over the previous year. The number 
of marriages during the year was 1064; of births, 6435; and of 
deaths, 5008. 


THE average daily supply of water delivered to London 
from the Thames in August last was 96,243,202 gals.; from the Lee, 
59,879,606 gals.; from springs and wells, 28,529,582 gals.; from 
ponds at Hampstead and Highgate, 359,339 gals. The last is used 
for non-domestic purposes only. The daily total was, therefore, 
185,011,729 gals. for a population aggregating 5,671,526, repre- 
senting a daily consumption per head of 32°62 gals. forall purposes. 


A DEvicE for sealing tubes under pressure has been 
described by Mr. A. Richardson in the Chemical News. The tube 
terminates in a T-piece, the lateral tube of which is constricted 
at places, and provided near the joint with a plug ground into a 
contraction of the tube, so that it acts as a valve opening inwards, 
yielding to the admission of gas under pressure, but closing firmly 
under internal pressure, and so permits of the sealing of the tube 
at a point further removed from the joint. 


From the statement given by Dr. E. Frankland in his 
report on the water supplied to London in August, it appears that 
organic carbon was present in the samples of water analysed by 
him in proportions omy I for any unit of weight from 0-024 units 
to 0°250 units in every 100,000 units of the water. The chemists 
carrying out analyses for the water companies show by their 
results proportions of organic carbon ranging from 0-051 units to 
0°179 units in every 100,000 units of the water. 


In London 2409 births and 1472 deaths were registered 
last week. Allowing for increase of population, the births were 
317, and the deaths 59, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death rate per 
1000 from all causes, which had been 17°2 and 16°7 in the preceding 
two weeks, rose again last week to 17°4. In greater London 3156 
births and 1846 deaths were registered, corresponding to annual 
rates of 28-6 and 16-7 per 1000 of the estimated population. 


Ix a paper descriptive of some thermo-electric 
researches, by MM. Chassagny and H. Abrahams—Comptes Rendus 
—the authors find, from some experiments, that the variation in 
the electro-motive force produced by heating the poles of a copper 
iron couple is practically constant between 0 deg. and 100 deg. C. 
It is therefore possible that thermo-electric elements may serve as 
standards of electro-motive force better than electro-chemical 
cells, The same results were found with couples two months old 
as with those only two days old. 


ProFEssoR EpwarRD PERRIER lately communicated to 
the French ~ery | of Sciences the results of some experiments 
made by him at the zoological laboratory of the Saint Cloud 
normal school, upon the use of artificial sea water for the preserva- 
tion of marine animals, and ially of oysters, in large aquariums, 
The solutions employed have been reduced by him to the following 
formula for from three to four quarts :—Chloride of sodium, 
81 grms.; sulphite of magnesia, 7 grms.; chloride of magnesium, 
10 grms.; chloride of potassium, 2 grms. ring the exposition, 
this solution gave as good results as natural sea water, with very 
much less expense. 


An American paper says:—“ Hair felt placed in the 
foundations of the steam engines operating dynamo stations will 
effectively remedy the noise and vibration now so often complained 
of where a station is operated in a pave neighbourhood. An 
electric company recently had one of its 90-horse power engines 
removed from its foundations, which were then taken up to the 
depth of 4ft. A layer of felt 5in. thick was then placed on the 
foundations and run up 2ft. on all sides, and on the top of this the 
brickwork was built up. The cost of the alterations was about 
300dols.” Such a measure, we should think, would only prove a 
palliative partially successful. 


A professor in the Leigh University, has made 
several experiments on the pressure required to drill through cast 
iron. A cylinder was filled with oil and provided with a pump 

iston 10 square inches in area, to which was attached the piece to 
drilled. The cylinder was also fitted with pressure gauge and 
indicator, by means of which diagrams could be obtained showing 
the changes of the pressure transmitted to the vil. Drills of }in. 
diameter were found to exercise a pressure of 181 kilos., while for 
drills of }in., fin., lin., and 1jin, diameter the corresponding pres- 
sures rose to 407, 498, 656, and 815 kilos. An American paper 
gives this, but does not say anything as to the form of the drills or 
the character of the cast iron. 


In 1790 the centre of population of the United States 
was twenty-two miles west of Baltimore. Since that time it has 
moved westward at an average rate of fifty-one miles in each 
decade, never deviating a degree north or south of the go Bee 
parallel. The ene progress was between 1850 and 1860, when 
it travelled eighty-one miles from a point in Virginia to twenty 
miles south of Chillicothe, Ohio. This was caused by the gold 
excitement, and consequent settlement of the Pacific Coast. In 
1870 the centre of population was forty-eight miles north-east of 
Cincinnati, Ohio. e census of 1880 showed that it had advanced 
fifty-eight miles in the decade, and had deflected to the south 
being near Taylorsville, Kentucky. It is anticipated that the 

resent census will find it somewhere in Jennings County, Indiana. 
Tf this westward movement continues at the present rate, it will 
cross the Mississippi near St. Louis in the year 1950. 


For the electrical power transmission installation near 
Grenoble the water is dammed so as to give an effective head of 
230ft., and is conducted by a steel pipe to the turbine. The 
generating dynamo is coupled directly to the hcrizontal shaft of the 
turbine, and is connected to the two cables by an arial line, by 
which the power is transmitted to the motor at Montier, a distance 
of a little more than three miles. The following iculars are 
from Le Genie Civil :—Generator, 300-horse power, revolutions 
per minute; motor, 200-horse power, 300 revolutions per minute; 
es 2850 volts; current, 70 amperes; resistance of line, 

“474 ohms; resistance of dynamo fields, 0°950 ohms; resistance 
of dynamo armatures, 0 ohms; resistance of motor fields, 
0°731 ohms; resistance of motor armatures, 0°690 ohms; total 
resistance of circuit, 6°829 ohms; electrical efficiency, 83 per cent. ; 
mechanical efficiency, 65 per cent. This plant has been running 
since November last. Four men are employed —two at the 
generator and two at the motor—each being in attendance for 
twelve hours. A telephone line is run on the same poles as the 


working line. The line has been struck several times by lightning, 
but both generator and motor were fully protected. e@ power : 
muc 


used for driving a paper mill, and the cost is found to 
smaller than when steam was used, 





cies, 
————— 


MISCELLANEA. 


Messrs. PriestMaN Broruers have been awarded g 
gold medal for their oil engine at the Edinburgh Exhibition, 


Tue Belper Rural Authorities propose to secure new 
water supply for Driffield, and they have obtained plans for the 
= new works, two of which have been sent in by Mr, 
. H, Radford, Nottingham, . 


Nearty 8000 persons now find employment in the 
Edison Electric Works at Schenectady, and this company is so 
extending its plant that many more will soon be emp joyed, Jn 
the new power station now being built will be located ‘monster 
dynamos, which, an American paper says, will furnish electricity 
for the many motors which are to supplant the steam engines now 
in use, 


THE annual meeting of the Manchester Geological Society 
which is largely composed of mining engineers, was held on Tues. 
day, when a very satisfactory report was presented showing a sub. 
stantial increase both in membership and in funds, and Mr. J, §, 
Burrows, of the firm of Messrs. Suicher, Burrows, and Uo., was 
unanimously elected president for the ing year in place of Mr, 
H. Hall, H.M.I.M., whose period of office has now expired, 


THE soundings made by French engineers on this side 
the English Channel, in connection with the proposed Channel 
Bridge, are now, says the Standard, pleted. The results of the 
survey are repo to be less satisfactory than was hoped, the 
floor of the Channel between Folkestone and the Varne being some. 
what unfavourable to the project. Another route is therefore 
contemplated, probably between the nearest land points, namely 
Cape Grisnez and Dover. ‘ 


Tue Skipton Urban Sanitary District Local Board 
propose to promote a Bill in Parliament for powers to purchase 
and acquire land near the High Skibeden, for the pu of 
making a new reservoir capable of holding 110,000,000 gallons of 
water, and also to purchase the right to collect and take water t> 
this reservoir. It is expected that for this and other waterworks 

urposes the sum of £40,000 will be required, and this sum the 

intend to ask os to borrow. The town is in want of 

a a more efficient supply of water. A towns’ meeting is 
to eld, 


Tue North Staffordshire Railway Company, proprietors 
of the Trent and Mersey Canal, have projected a scheme, which 
will cost £300,000, to widen and deepen the canal between the 
Potteries and the Mersey. At present the canal carries barges of 
twenty-five tons burden. Under the proposed scheme flats of sixty 
tons burden, built to c the Mersey, will run from Stoke-on- 
Trent to Runcorn, in connection with the Manchester Ship Canal 
Harbour, and there the flats will be unloaded at the side of sea- 
going vessels, The cost and delay attending transhipment from 
the long barges at present in use will thus be saved. 


We are informed that a preliminary meeting of those 
interested in the Irish Channel Tunnel project was held on the 
8th inst. at Belfast, the Mayor in the chair, when a requisition to 
hold a public meeting, signed 3 some sixty-eight of the leading 
representative men of the North of Ireland, was handed to him, 
and he has fixed the meeting for thisday—Friday, the 17th inst,— 
at two o'clock, in the Town Hall, Belfast. The circular by Mr, 
Robert A. Macrory, honorary secretary pro tem., Ulster-chambers, 
Belfast, says :—‘‘ The project is one of immense importance to 
both countries, and we hope the attendance will show that the 
Pe ee Ireland is alive to the benefits which would be secured 

ere » Dad 


Some time ago the works of the Mansfield Water 
Company were found to be insufficient for the growing needs of 
the town, and the company promoted a Provisional Order for the 
establishment of new works. The Town Commissioners, however, 
decided upon purchasing the concern of the company, and con- 
structing the new works required themselves, as this course 
enabled them to save the difference between the 10 per cent. 
dividend to which the company was entitled and the amount of 
interest for which they themselves could raise a loan, the differ- 
ence + ag Eo 6 percent. A site has been chosen on the advice 
of a Mr. Hodgson, and test borings have, we understand, already 
proved an abundant supply of excellent water. y 


Tue Cowles Electric Smelting and Aluminum Com- 
pany announce that hereafter they will charge 1 dol. per lb. for 
the aluminum in their various alloys as furnished to the trade. 
This is a reduction from the late — of 2°50 dols. per Ib. in small 
lots, and from about 5 dols. per lb. in five years. The Electrical 
World says:—‘‘The reduction in price to 1 dol. per lb. of the 
aluminum contained in the alloys produced by the Cowles process, 
as lately announced by that company, marks an event of unusual 
interest and as yet untold value in the history of metallurgy. It 
is but a few years ago since this useful metal was worth 20 dols. 
~~ Ib., and then only attainable in small quantitics. Judging 
rom the continual and rapid fall in price in the last five years, the 
lowest price is not yet, and we doubt not the example of the Cowles 
Company will lead other active competitors to meet, or even cut 
below, the figure now given. With aluminum down to 50c. per lb. 
the enormous industrial field now held by copper is open to the 
new metal on equal terms, for, bulk for bulk, it will be cheaper 
than copper.” 











Tue twin-screw hopper dredger Mermaid, constructed by 
Messrs. William Simons and Co., Renfrew, to the order of the Aden 
Port Trust, bas completed her trials on the Clyde, previous to her 
departure for the above port, with very satisfactory results. The 
bucket ladder dredges to a depth of 35ft. under water level, when 
the ladder is at an angle of 45 deg. The d ing machinery 
worked with great smoothness, and the work done proved that the 
vessel had a capacity to raise considerably in excess of that con- 
tracted for. The hopper is situated about the centre of the vessel, 
and has a capacity of 1000 tons of dredgings. The engines consist 
of two sets, of triple-expansion type, and indicate 1200-horse power, 
and when tried on the measured distance at Skelmorlie, the speed 
obtained was also ceay d in excess of that guaranteed. The 
Mermaid is the fortieth hopper dredger constructed by Messrs. 
Simons and Co., who are the inventors of this type of yessel, which 
has done so much to reduce the cost of dredging operations 
generally, and is so well adapted for working in onpeses situations 
and in crowded waterways. The vessel has been built under the 
superintendence of Mr. W. R. Kinipple, M. Inst. C.E., Westminster. 


Two enormous earth dams are to be built by the 
Citizens’ Water Co., of Denver, Col., a company organised in 1888 
to furnish a public water supply to that city by gravity. The 
dams are to be located in the mountains, seventeen miles south- 
west of Denver and two miles > pas of Westend. The —< 
impound 9,500,000,000 gals. of water, the upper one impounding 
6,000,000,000 : over ex area of acres, at an elevation of 
835ft. above the city datum ; and the lower 3,500,000,000 gals. 
over 150 acres, at an elevation of 735ft. The dimensions of the 
lower dam are not stated in the description of these structures 
given in the Denver Republican of September 14th, but it is said 
that it will contain 1°750,000 cubic yards of material, against 
2,050,000 cubic yards in the upper dam. Tho inner dam will be 
275ft. high, long on top, but 20ft. long on the bottom, and 
1020ft. through at widest part of the base. ‘The area of the | 
it is said, will be eighteen acres. It will be of earth, puddled an 
rolled in Gin. to lain, layers, with an inner slope of 2} to 1, 
and an outer of 1} to 1. Both slopes will be heavily paved, 
and will be terraced 10ft. horizontally to 30ft. vertically. The 
inner slopes, at least, will have a coating of 2in, of asphalt over 
the pavement, 
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THE DEVELOPMENT OF THE AMERICAN RAIL 
AND TRACK. ? 
By J, ELFRETH Watkins, Assoc. Am. Soe. C.E, 
- sonsidering the vast improvements made during the present 

Leg agree ew of iesaapovtitlen, I think there has been a 
tendency to over-estimate the benefits which have arisen from the 
invention and improvement of the locomotive, and to overlook 

‘hat was done y those who devoted time and thought to the 
development of the American system of rmanent way. The 
slight improvement made in track construction in England during 
the first quarter of the century made the introduction of the 
jocomotive there possible. Trevithick’s locomotive of 1805, crude 
although it was, would have been much more successful, and 
would have brought him much greater fame, as one of the first 
inventors of the locomotive, had the track upon which it ran been 
constructed according to modern methods. ; 

In this matter, as in many others, history has repeated itself. 
‘As the improved roads in the past made it earygreen to transfer 
the burden from the pack mule to the w eel vehicle, and the 
traveller from the saddle horse to the light, comfortable, and 
rapidly moving carriage, 80 the development of the iron railway of 
the nineteenth century has made it possible for us to enjoy the 
safety, speed, and comfort of the express train of to-day, drawn by 
the fleet and powerful locomotive. iven before the locomotive was 
a practical machine the advantages of the cast iron tram road were 
fully appreciated. By careful calculation a distinguished London 
engineer, in 1802, found that while it cost 3s. 4d. per ton per mile 
to transport bulky freight over turnpikes, the cost on iron horse 
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learn from Homer, the early historians, and the latest inscriptions | 
and archeological discoveries, iron was once regarded as a precious 

metal. Homer's elaborate description of the shield of Achilles, | 
forged by Vulcan, undoubtedly shows that the art of working iron | 
was fully understood in that semi-fabulous epoch. It is probable | 
that iron first came into common use in the arts and manufactures 


ancestors, the Scythians. 
| many years, 


The vvon industry in England,—Karly in the fifteenth century, many 
blast furnaces were in existence in France, and soon afterwards they 
were introduced in Sussex, Kent, and Surrey,inEngland, Swank, in | 
his ‘‘ History of Iron in all Ages”—page 34—+tells us that “‘ this | 
event gave a fresh impetus to the iron industry of England.” As the | 
processes of extracting iron from variousores became more fully under- | 
stood, thedemand increased ; and in orderto keepup the supply great | 
inroads were made each year upon the forests for fuel. During the | 
reign of Queen Elizabeth—1558-1603—the iron industry had assumed 
such proportion, that the consumption of wood became a very | 
serious matter, iron being then smelted exclusively by charcoal. | 
The destruction of the forests had been so rapid that Acts of | 
Parliament were passed in 1558, 1581, 1584, restricting the cutting | 
of wood for charcoal, and the iron industry languished for over a | 
century. In the meantime thought had been directed to the | 
processes of smelting iron with pit coal. Sturtevant’s method, | 
although patented in 1611, was not practicable; and Dudley, who 
eight years afterward solved the problem with some success, was | 


Spanish iron brought high prices for 





Fig. 35 


the results of the skill and ingenuity of the ancient world. Both draw four or five chaldrons of coals.” 
among the Greeks and the ancient nations of the Orient, as we | weighed 59361b., so that one horse hauled eight or nine tons. 


The Newcastle chaldron 


Coal was mined in America as early as 1770, on the James River in 
Virginia ; and was used at the Westham foundry to manufacture 
shot and shell during the Revolutionary War. In 1825, coal 
mining had commenced to be an industry in the Schuylkill and 
Lehigh regions, In this country, as in England, the earliest rail- 


| roads were built in and from the coal mines, first at Mauch Chink, 
when Spain flourished under the Visigoths, who derived it from their | Honesdale, and Pottsville in Pennsylvania, and Chesterfield in 


Virginia, to the nearest navigable streams. The first locomotive 
that ever turned a driving wheel on a railroad on the Western 
Continent was imported from England in 1829, for use on the 


| Delaware and Hudson Canal Company’s road at Honesdale, Penr. 


I refer to the locomotive Stourbridge Lion, a full size model of 
which can be seen in the Section of Transportation and Engineeer- 
ing in the United States National Museum. As the supply of coal 
was increased by improved methods of mining and cheaper means 
of transportation, it gradually superseded charcval in the manu- 
facture of iron. The cost of pig iron was reduced from £16 10s. 
in 1660 to £3 in 1760, and the price did not vary much from this 
until the American Revolution cut off the supply of iron that 
England had been receiving from the Colonies. This was several 
ears previous to the introduction of steam pumping engines, which 
tween 1775 and 1790—through the improvements and inventions 
made by Watt, in the engines of Savery and Newcomen—reached 
such a degree of perfection that good steam pumps were put in every 
prominent colliery, so that the amount of coal mined reached 
enormous proportions as the cost of mining it was lessened. 


Iron furnaces mm England.—The following tabular statement 
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tram roads was 4d., just one-tenth. George Stephenson, while 


President of the British Carrying Companies, stated ‘‘ that by the | 


introduction of the horse tram road the monthly expense of that 
company for coal carriage alone had been reduced from £1200 to 


£300.” An edition of Wood's ‘‘ Treatise on Railroads,” published | 
in 1830, which was one of the earliest and most trustworthy standard | 
works on railroad subjects, calls attention to the economical | 


operation of the coal railroad, nine miles long, near Mauch Chunk, 
Pennsylvania, then operated by horse-power, and states that by 
this method ‘it has repaid its whole cost since 1827.” And the 
modern street railway, operated by horse-power, is able to earn 
handsome dividends by carrying passengers, often for a greater 
distance, at a lower fare than the steam cars. Before taking up 
the question of the development of rails and track, let us Took 
into the circumstances that led to the construction of the early 
iron railways, and particularly to the relations which existed 
between coal and iron and the railroad in the beginning. 

, Coal, iron, and the railroad.—That “ necessity is the mother of 
invention” is nowhere better exemplified than in the circum- 
stances that led to the birth and growth of the railroad. The 
demand for that great necessity, coal—a necessity that became 
more and more urgent as the forest disappeared ‘to satisfy the 
demands of a dense po vulation—first directed thought toward 
devising improved methods for transporting it from the collieries 
of Great Britain to the adjacent navigable streams or near seaports. 
Coal had been mined in England as early as the middle of the ninth 
century. Henry LII., in 1259, granted the privilege of digging coal 
to certain persons in Newcastle, and by the beginning of the four- 
teenth century coal had become an article of export. At that 
time it was called ‘‘ sea coal,” owing to the fact that it was shipped 
by vessel to various ports, 

Early use of iron.—There can be no doubt that good methods of 
making iron were known to the ancients. The Bible bears evidence 
in many texts to the high esteem in which the ironworker was held. 
Tubal Cain, supposed to be of the seventh generation from Adam, 
is described in Genesis iv. as ‘an instructor of every artificer in 
brass and iron ;” and again we find, in speaking of the Israelites in 
Deuteronomy iv., the statement: ‘For the Lord hath taken you 
and brought you forth out of the iron furnace, even out of 
Faypt. Processes of making iron were known to the Babylonians 
and the Assyrians. The stones in the celebrated bridge said to 
have been built by Nitocris, the daughter of Nebuchadnezzar, were 
held together by bands of iron, kept in place by molten lead. The 
Pheenicians, Persians, and even the Chinese were acquainted with 
seg of forging iron centuries before the Christian era; and in 

ndia, in the Temple of Cuttub at Delhi, there stands a pillar of 

solid forged iron over 16in. in diameter and nearly 60ft. high, 

sup) to have been erected in the third century. But these 

methods must be included among the lost arts—arts lost in the 

great abyss of the middle ages, which swallowed up so many of 
1 Read before the Anierican Society of Civil Engineers. 








so much abused by the charcoal smelters that, fearing bodily 
injury, he too abandoned the business, Nothing further seems to | 
have been done towards using coal for smelting iron ore in England 
during the seventeenth century. 

The iron industry in America.—As early as 1621, a considerable | 
quantity of iron was produced in Virginia, that colony leading the 
industry until 1628, when Massachussetts forged ahead. Wood | 
| fuel being plenty in America, the industry grew rapidly, so rapidly 
| that Parliament passed an Act in 1660 prohibiting the use of any 
| but English ships in the exportation of iron from the Colonies ; and 
in 1679 a duty of 10s. per ton on pig iron was imposed by the 
| British Government. In 1750, about tons of pig iron having 
| been imported into England from America, a law was by 
| Parliament removing this duty, but prohibiting all persons in the 
| Colonies, under penalty of £200, from erecting a forge, or working 
| a tilt hammer or a rolling mill. This was one of the ‘‘ grievances” 
| that instigated the Declaration of Independence. The eminent 
historian Bancroft, commenting on this fact, says:—‘‘ America 
abounded in iron ore ; its unwrought iron was excluded from the 
English market, and its people were rapidly gaining skill at the 
furnace and forge. In February, 1750, the subject engaged the 
attention of the House of Commons.? After a few days’ delibera- 
tion a Bill was brought in which permitted American iron in its 
rudest forms to be imported duty free ; but now that nailers in the 
Colonies could afford spikes and large nails cheaper than the 
English, it forbade the smiths of America to erect any mills for 
slitting or rolling iron, or any plating forge to work with a tilt.” 
In 1761, less than 17,000 tons of iron had been made in all Great 
Britain, and over 4500 tons had been imported from America. 

Coal mine tram roads.—The earliest railways in England were 
laid in the coal mines, and from the mines to the adjacent water- 
courses, These ways consisted of squared timber rails laid on the 
sround, held to gauge by cross timbers, to which they were 

astened by wooden pins. Roger North, in 1672, in his biography 
of his brother Francis, the Lord Chancellor, describes a wooden 
railway which he had seen at Newcastle, during the reign of 
Charles IT., as follows :—‘‘ The manner of the carriage is by laying 
rails of timber from the colliery down to the river exactly straight 
and parallel, and bulky carts are made with rowlets fitti 
these rails, whereby the carriage is so easy that one horse wi 

2 The exact wording of the Act as finally was as follows :—“‘And 
that pig and bar iron made in his Majesty’s Colonies in Amcrica may be 
further manufactured in this kingdom, be it further enacted by the 
authority aforesaid, that from and after the 24th day of June, 1750, no 
mill or other engine for slitting or rolling of iron, or any plating forge to 
work with a tilt hammer, or any furnace for making steel, shall be 
erected, or after such erection continued in any of his Majesty's Colonies 
in America; and if any person or persons shall erect, or cause to be 
erected, or after such erection continue, or cause to be continued, in any of 
the said Colonies, any such mill, engine, forge, or furnace, every person or 
—— so offending shall, for every such mill, engine, forge, or furnace, 

orfeit the sum of £200 of lawful money of Great Britain.” 











The Encincer” 


shows the growth of the iron industry in England during eighty- 


five years prior to the introduction of the locomotive, in the year 
1825 :— 
Number of Production. 
furnaces. ‘ons. 
1740 . . Charcoal iron 59 17,350 
1788 { Charcoal iron 24 13,100 
f99 ++ ++) Pit coal (coke) .. 53 48,800 
1796 { Pit coal (coke) .. 121 124,879 
ome ss <9 ee aoe none 
1802 .. Pit coal (coke) .. 168. 170,000 
1806 .. Pit coal exe ia 227 «x. 250,009 
1825 .. Pit coal (coke) .. 305 600,000 


Thus coal, iron, and the railroad, even before the successful intro- 
duction of the locomotive, had become three equally important 
pillars in the foundation of the great systems of transportation, 
upon which has been built the splendid structure of national deve- 
lopment and commercial prosperity that has made the higher 
civilisation of to-day possible. 

Cast iron first used for rails in England.—The price of iron was 
materially reduced as coal became cheap and plenty, and it at last 
became economical to use it in the construction of rails. It is 

robable that the earliest iron used in track construction was cast 
in plates 3ft. or 4ft. long, 2in. or 3in. wide, and }in. or fin. thick. 
These plates were doubtless spiked on top of the wooden stringer 
rail where the wear was the greatest. But timber was dear in 
England at the close of the last century, and many attempts were 
made to devise a cast iron rail that should be suited to the traffic 
of the English tram roads. We have several models of the cast 
iron rails which were used from 1789 to 1816. From them a 
fair impression can be obtained of the crude ideas that 
the early English tramway contractors had in regard to 
rails. Fig. 1—Cast iron edge rail, 1789. Patented in England by 
William 5 ay engineer. Laid on a road in Loughborough. The 
rail was fish-bellied, and at first was not supported by a chair, the 
wood or stone block being hewn to fit the end of the rail. Near 
the ends the rails had a flat projecting base, in which there were 
holes for the bolts which fastened them to the wooden block or 
sleepers. Fig. 2—Cast edge rails, 1797, with joint supported 
by chairs—first chairs adopted. These iron chairs were cast 
the reverse of the ends of the rails, two bolts through the stem of 
the rail at each joint. Adopted on the Lawson Main Colliery Road, 
Newcastle-on-Tyne, England, by Mr. Barnes ; first supported by 
wooden but finally by stone blocks. Fig. 3—Cast edge rails, 
1802; 4ft. 6in. long. Invented by Mr. Wyatt. Used on the 
railway at the slate quarry, Lord Penrhyn’s estate, near Bangor, 
North Wales. The general shape of the cross-section of this rail 
was a hexagon. At each end of the rail a dove-tail block, 2in. 
long, was cast on the bottom. This was slipped into a chair which 
had previously been attached by a bolt to the wooden or stone 
support. Never came into general use. Fig. 4—Cast tram rail. 
1803, ‘with flange higher in the middle and a nib under the tread 
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a 
h.” Used on the Surrey Railroad, England. These 
to add ot pg ee notch—half square—in the ends, the joints 
be ing completed by one square-headed iron na nen ol 
ws id Fig. 5—Cast rail with concave top, 1803. To be used by 
sunk: "read wagon, and to be embedded in common roads. 
heated by Josiah Woodhouse. This rail was fastened to trans- 
a cross ties by bolts slipped into slits through the base. 
ii é—Cast tram rail, 1804, 3ft. long. From the track from 
Penydarren Works to Glamorgan Canal, near Aberdare Junction, 
Wales, upon which Trevithick’s first locomotive, to help man, ran 
Wag0l. This original rail was a gift of J. W. Widdowson, Kisq., 
London Eng., to the United States National Museum, where it is 
on exhibition, Fig. 7—Cast tram rail, 1808, laid without bolts 
or spikes. Charles Le Cann, of Llannelly, Wales, received a 
remium of twenty guineas from the Society of Arts for the inven- 
fion of this rail, which was ingenious in construction, Pro- 
‘ecting pins, pyramidal in shape, were cast on the bottom 
m this tram rail at the points where the stone supports 
came under the rail; the jeints being dovetailed into each 
other, dispensed with the need of any other form of joint 
fixture. These rails were about Sin, wide, and weighed 42 Ib. 
per yard. Fig. 8—Cast rail, 1816; patented by Losh and— 
George—Stephenson, of Killingworth, Eng. With half-lap joint, 
through which a horizontal pin passed transversely, joining the 
rails together, and at the same time fastening them to the cast iron 
chair, A large portion of the Stockton and Darlington Rail- 
road was laid with this rail. Rail rolled with convex top, 
stem, and base, 1830— nerally used on American railroads 
sinco that time; original section. This rail was fastened to 
stone blocks with hook-headed i at the joints were iron 
tongues fastened to the stem of the rail by rivets put on hot. 
Rails rolled in lengths of 18ft., weighing 36 1b. to the yard. The 





first standard of the Camden and Amboy Railroad, and first rail | 


ever rolled with a base, — 
Camden and Amboy Rail: 
Wales, in 1830. : 
Rolled iron rails introduced.—Karly in this century inventive 
genius incr the power of the stationary engine and the 
efficiency of the steam blast, and of the machinery for working and 
handling iron, The puddling furnace, first used in 1784, was 


; manufactured by Guest and Co., 


M 
FIRST RAIL ROLLED ms: 
RAIL 7? HIGH 
ROLLEDAT TRENTON 


rapidly togpet by Henry Cort about 


the be ge. of the 
century. He also invented and introduced the rol 


ing mill about 


— by Robert L. Stevens, president | 
roa | which the management of that company preferred to the wooden 


| 
| 


the same time, so that it became possible to roll iron rails cheaply. | 


These were at first rolled in lengths of about 12ft. We have 
models of these early English rolled rails, 1 
are as follows:—Fig. 9—Wrought iron rail, 1811, with rectangular 
section, about 2in. by ljin., used at Lord Carlisle’s coal works at 
Tindell Fall, Cumberland, England. Fig. 10—Wrought iron 
rail, 1820, patented by John Birkenshaw, of the Bedlington 
Ironworks, Pngland. A clause in the patent specification reads : 
—“The upper surface to be slightly convex to reduce friction. 
The upper part to rest on supporting blocks, chairs, and sleepers. 
The wedge form is used because the strength of a rail is always 
proportioned to the square of its breadth and depth. Hence this 
—wedge—form of rail possesses all the strength of a cube equal to 
its square. The joints are made with a pin.” Birkenshaw’s inven- 
tion was ingenious in designing the rolls by which these rails were 
fairly rolled in lengths of Tete. Cast bars were soon after dispensed 
with, Model is made from drawings and specifications, lish 
atent No, 4503, to John Birkenshaw, sealed October 23rd, 
820, Fig. 11—Wrought iron edge rail, 1829, with fish-bellied 
web, These rails were used 


by Stephenson in laying the Live: 1 
and Manchester Railway. Cha tott. 


irs — at — . . 
long, supports 3ft. apart, weighed 35 lb. per yard. ig. 12— 
Rall —-original—laid ‘0 Railroad, Pennsylvania. Imported 
from England 1832; laid 1833. It was the original design to lay 
the whole Portage Railroad with stone blocks and T-rail. ‘ 
The beginnings and development of American track,—In 1825-27 a 
few isolated coal tram-roads exi in the mining regions in Penn- 
sylvania and Virginia, and in the stone quarries in Massachusetts. 
These roads were laid with wooden rails, capped with thin mer- 
chant bar iron. 
Society for the Promotion of Internal Improvement sent an engi- 
neer abroad to examine the English railways. The report made 
by William Strickland, published—fully illustrated—during the 
year 1826, shows that rapid advances in track construction had 
en made in Great Britain during the preceding decade, notwith- 
standing the fact that comparatively few locomotives were at work 
and no steam railway for general traffic had been opened. This 
report, without doubt, contained the most trustworthy information 
obtainable at that time by American railway projectors. But 
America presented a very different preblem from England to the 
pioneer railway builders. England was an old country, rich in 
commerce and foremost in manufacture, of comparatively small 
area and very densely settled, having a population of nearly two 
hundred to the square mile of territory. At that time the popula- 
tion of the whole United States was less than four to the square 
mile. The seven States, Connecticut, Massachusetts, New York, 
New Jersey, Pennsylvania, Delaware, and Maryland, where most 
of the early Pavone i were projected, had an average population of 
a little over thirty-five to the square mile. D 
English and American engineers.—The British railway projectors 
had the advan of being able to call into their service a trained 
force of civil engineers. ese engineers were generally connected 
with well-organised scientific societies, and were experienced in 
the construction of public works, and familiar with what had been 
done for years on the coal tram-roads: men on whose judgment 
the wealthy capitalist was willing to stake the money for the 
ae improvement. England had numerous machine shops, 
fairly well equipped with tools and stationary engines, and many 
coal mines and ironfoundries in operation. It was thus possible 
then to obtain without difficulty the material for laying the tracks 
with heavy rails, firmly attached b: ge ag to the sleepers 
that were imbedded in stone ballast. ith the exception of 
making the rail heavier, and using steel instead of iron, and 
substituting an iron for the wooden cross-tie and improving the 
splice chair, there has been no great cha in the English system 
of track laying in the last fifty years. e civil ———— who 
were first called into the service of the American rai were 
generally men connected with the army, who had obtained their 
education at West Point, the only institution in the United States 
where engineering was taught at that time, or they were canal or 
road engineers who had obtained a little experience in canal and 
turnpike construction, On the railroads that they built the curves 
and gradients were frequently sharp and steep, as few cuts or fills 
were made, These cheap roads were quickly extended, through 
a rapidly growing country, with a view to connect the navigable 


Drawings from these | 


| 
| 





| answer to his 
It was about this time that the Pennsylvania | 





water courses and to unite with the steamboat companies in 
forming systems of intercommunication. By the aid of these 
roads the Western and Southern States ge Migr angy in 
pulation and jal prosperity. In 1832, the South 
Carolina Railroad from Charleston to Hamburg, which was then 
the longest railroad in the world—135 miles long—was one long 
trestle work, with rails of squared timber, capped with strap iron, 
framed to the tops of posts, where grading would have been 
necessary. 

America without rolling mills at the beginning of the railroad era. 
—When the corner stone of the Baltimore and Ohio Railroad was 
laid in 1828 there was not a rolling mill in all the United States 
where rails of the character laid on the Stockton and Darlington 
Railroad could be rolled; in fact, the only rails rolled in America 
for several years after was the strap rail of merchantable bar iron 
2hin. wide and in. thick, the holes for the spikes often being 
drilled by hand. The roads, such as the Camden and Amboy, in 
New Jersey, Boston and Providence, Philadelphia and German- 
town, and the Pennsylvania—then under State control—which did 
not adopt this construction, were compe to obtain their edge 
rails and rail fastenings from England. The half century from 
1825 to 1875 may be called the experimental era of the American 
railroad, since the experience obtained during that time has finally 
led to the adoption throughout the whole country of an almost 
uniform stan of track construction— depending of course 
upon the traffic. To the changes in form and the development 
of the American rail during this period I particularly invite your 
attention. 

The first rail rolled with a base.—From an examination of the 
minutes of the Board of Directors of the Camden and Amboy Rail- 
road, September, 1830, I find that in the instructions given to 
Robert L. Stevens, president and chief engineer of that company, 
who had been ordered to visit England to inspect and report upon 
railway matters there, he was directed to purchase ‘‘all iron rail,” 





rail plated with strap iron. Mr. Stevens sailed a few days later, 
and it was during this voyage that he designed the first rail ever 
rolled with a base, whittling several cross-sections out of wood, 
which he obtained from the ship’s —— He was familiar with 
the Birkenshaw rail, with which the best English roads were then 


being laid ; but he saw that, as it required an expensive chair to 
hold it in place, it was not adapted to our country, where metal 
workers were scarce and iron was dear. He added the base 
to the T rail, dispensing with the chair. He also designed the 
‘* hook-headed ” spike—which is substantially the rail spike of 
to-day—and the “iron tongue”—which has been developed into 
the fish bar—and the rivets—which have been replaced by the bolt 
and nut—to complete the joint. Ihave here a fac simile of the 
letter which he addressed to the English ironmasters a short time 
after his arrival in London. The letter contains a cross-section, 
side elevation, and ground plan of the rail, for which he requested 
bids. His letter reads :— 
Liverpool, November 26th, 1830. 

Gentlemen,—At what rate will you contract to deliver at Liverpool, 
say, from 500 to 600 tons of railway, of the best quality iron rolled to the 
above pattern in 12ft. or 16ft. lengths, to lap as shown in the dra - 
with one hole at each end, and the projections on the lower flange at 
every 2ft., cash on delivery? How soon could you make the first delivery, 
and at what rate per month until the whole is complete? Should the 
terms suit and the work give satisfaction a more extended order is likel. 
to follow, as this is but about one-sixth part of the quantity requi! 
Please to address 
Francis B. Ogden, 
obedient servant, 

Ropert L. STEvENs, 
President and Engincer of the Camden and South Amboy Railroad 
and Transportation Company. 


The base of the rail which he first proposed was to be wider 
where it was to be attached to supports than in the intervening 
spaces. This was afterwards modified, so that the base was made 
one width—3in.—throughout. Mr. Stevens received no favourable 
roposals, but being uainted with Mr. Guest— 
afterwards Sir John Guest—then a member of Parliament and pro- 
Penge of large ironworks in Dowlais, Wales, he prevailed upon 
im to have the rails rolled at his works. Mr. Guest became 
interested in the scheme and accompanied Mr. Stevens to 
Wales, where the latter gave his personal supervision to the 
construction of the rolls. After the rolls were completed, 
the Messrs. Guest hesitated to have them used, through fear 
of damage to the mill machinery, upon hearing which Mr. 
Stevens deposited a handsome sum guaranteeing the expense 
of repairing the mill in case it was damaged. The receipt 
for this deposit was preserved for many years among the archives 
of the Camden and Amboy Company. As a matter of fact, the 
rolling apparatus did break down several times. 
Mr. Stevens in a letter to his father, which I have seen, described 
it, “‘the rails came from the rolls twisted and as crooked as 
snakes,” and he was greatly discouraged. At last the mill men 
acquired the art of straightening the rail while it cooled. e 
first shipment, consisting of 550 bars, 18ft. long, 36 Ib. to the yard, 
arrived in Philadelphia on the ship Charlemagne, May 16th, 1831. 
The weight of the next shipment, several months afterwards, was 
ine to 42 lb. per yard, the rail being 3hin. high. Over thirty 
miles of this rail was immediately laid down. A few years after,4 
on much of the Stevens rail laid down on the Camden and Ambo: 
Railroad, the rivets at the joints were discarded and the bolt wit 
the screw thread and nut, similar to that now used, was adopted 
as the standard—see Fig. 13. Fig. 14 shows how this rail was 
used on a superstructure on the piling through meadows and 
marshy ground. The Stevens rail did not come into general 
use for several years, the next road to adopt it being the n 
and Providence, about 1840. On the Boston and Lowell Railroad, 
Massachusetts, the fish-bellied rail was laid in chairs on stone 
blocks. The Albany and Schenectady Road consisted of strap rail 
laid on longitudinal sleepers of wood, supported on trenches filled 
with broken stone. On the Baltimore Pee | Dhio Railroad, Fig. 11, and 
the Columbia Road in phage Hye J the strap rail was attached to 
the edges of stone blocks, which were laid on trenches filled with 
broken stones; the corners of the stone stri 
On the Pennsylvania Portage Road the ish (Clarence) rail, 
Fig. 15, was laid in chairs—1833. As late as 1847 the Hudson River 
Road used the Stevens rail, supported by chairs, but these were 
soon afterwards discarded. 
The first American track.—Mr. Francis B, Stevens, of Hoboken, 
N.J., informs me that in 1835 he was employed by the Camden 
and Amboy Company to make a profile of the road bed from South 


4 See Stevens’ ‘‘ Engineering in America,” 1837. 
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Amboy to Camden. At that time there were many places—the 
longest being a piece two miles long, from the wharf at Amboy to 
Deep Cut—where the Stevens rail was spiked to the cross tie 
according to the present practice. This was at first regarded as a 
temporary expedient on account of the delay in getting stone 
blocks from Sing Sing. In the meantime it was found that the 
wood ties were more satisfactory than the stone, and all the stone 
blocks were replaced by wood ties. Without doubt the Camden 
and Amboy Railroad was the first in the world to be laid according 
to the present American standard. The following extract from a 
letter written to me by Mr. Ashbel Welch, Past President of this 
Society, March 18th, 1882, is of great interest :—‘‘ The road super- 
structure for some distance from Bordentown south (1832-33), was 
laid thus: two white pine 3in. planks were laid on the ordinary 
soil, side by side, under each rail, white oak blocks, perhaps 6in. 
by 5in. high, and 2ft, long, were laid across those continuous 
bearers, and the rails were laid on them. Holes lin. diameter, 
10in. deep, were bored 4ft. apart in the edges of the pee and 
filled with coarse salt and plugged up. The salt was all taken up 
by the wood in a few months. T examined this substructure about 
four years after it was put down. In all cases within a foot of 
the salt holes the wood was perfectly sound. The rest of the wood 
was more or less decayed. The oak blocks were badly seasoned, 
cracked, and often split to pieces. If, instead of blocks, ties 7ft. 
long had been used, it would have made a pretty good road. If 
the salt holes had been 2ft. apart instead of 4ft., and had been 
refilled every year, the continuous beams would have lasted many 
years. The blocks on the bearers were at least in some places 
ato the salt holes only hastened the splitting of the 
ocks. 

In Johnson’s “ Notes on the Use of Anthracite,” published in 
1841, he described tests of cast iron rails made during that year at 
Lyman’s Foundry, near Pottsville, Penn. These rails were 
designed for colliery railways. They were only 6ft. loi For 
3in. or 4in. at each end the rail had a section similar to the Stevens 
rail; for the remaining 54ft. the rail was somewhat similar to the 
English bull-headed rail. Up to the year 1842, when Congress 
passed the celebrated high tariff law, all imported iron rails were 
admitted to the country almost free of duty. The tariff on manu- 
factured iron, agreed _upon by Congress, in that year increased the 





cost of English rails to such an extent that the railways were forced 
to seriously advocate the erection of American rolling mills for this 
special purpose. 

Rails first rolled in America.—The first rail mill erected in this 
country was located at Mount Savage, Allegheny county, Md. 
The first rail was rolled in the summer of 1844. In honour of that 
event the Franklin Institute of Philadelphia awarded a medal to 
the proprietors in October, 1844. The rail was of the 9-form, 
similar to the Evans—British—patent, and the first few hundred 
tons manufactured were laid on the Baltimore and Ohio Railroad, 
between Mount Savage and Cumberland. A section of this rail, 
which weighs 42 1b. to the yard, was presented to the Section of 
Transportation and ineering in the United States National 
Museum, by the late Colonel James Randolph, for many years 
consulting engineer of the Baltimore and Ohio Railroad Com- 
pany. See Fig. 17a. Swank, in his history of iron, states— 

344—“ That the first T-rails rolled in this country were made 
or the Montour Iron Company by Haywood and Snyder, pro- 
prietors of the Colliery lronworks at Pottsville, the work being 
establishment at Danville, Pa., 1846. 


ronworks—Cooper and Hewitt, proprietors—June, 1846 ; 
land Iron Company, Providence, R.I., September Ist, 
cenix Iron Company, Phcenixville, Pa., November, 1846. 
The rapidity with which American capital was diverted in this 
direction has for the last forty years been one of the great 
arguments used by the advocates of a high tariff for the protection 
of American industries. During the year 1848, a very interesting 


| experiment was tried by the engineer of the Camden and Amboy 
| Railroad. Arrangements were made with Cooper and Hewitt at 
| the Trenton Ironworks to roll a rail 7in. high with a base 43in. 


wide ; fifteen miles of the Camden and Amboy Road were laid with 
this rail the following year. The engineer of that company believed 


| that he had at last solved the problem of track construction, inas- 


| much as this rail gave an admirable opportunity for a strong joint. 
| By experience it was found that this rail was so rigid that it 
masse so much concussion by the train that the ends soon 


} 
| 


mered out, and where the ballasting was imperfect great 
damage was caused to the rolling stock, consequently the rail was 
soon after taken up. Much of this old rail found its way to the 
cities, where it was bought by architects and contractors for 


building —. 
The fact that this rail was rolled successfully resulted in the 
purposes, Cooper 


| and Hewitt having done a large business at the New Jersey Iron- 





works, at Trenton, in this line, ever since that time. Fig. 18 
shows a section of this rail, which was laid between Bordentown 
and Burlington in 1849. 

Pear-shaped rails.—The first American T-rails were made of 
inferior iron, and this was one of the causes that led to the 
adoption of the section with a pear-shaped head, with which many 

s were laid during the next fifteen or twenty years. We have 
models of cross-sections of four of the pear-shaped rails described 
in the report of the Railroad Commission of the State of New York 
for 1855. Fig. 19—rail. New York and Erie Railroad ; 56 1b. to 
the yard. In use in 1855. Fig. 20—rail. Buffalo, Corning, and New 
York Railroad ; 62 1b. to the yard. In use in 1855. Fig. 21—rail. 
New York Central Railroad ; 56 1b. tothe yard. In use in 1855. 
Fig. 22—rail. Saratoga and Schenectady Regilroad ; 651b. to the yard. 
In use in 1855, The obtuse angle between the lower side of the 
head and the stem of rail made it difficult to apply a splice bar of 
any kind to advantage, and this fact led to the introduction of the 
ring joint—one iron ring passing through two slots, one in each 
stem of adjacent rails and passing around under the base of the 
rail and held in position by a w driven between the ring and 
the rail stem. Chairs and other joint fixtures attached entirely 
to the base of the rail were also experimented with, but 
generally without satisfaction, judging from the fact that none 
have survived. Fig. 23 isa rail without base, laid on the Hemp- 
stead branch, Long Island i Supported by chair; it 
weighed 40 Ib. to the yard, and was in use in 1855. The 
difficulty in making good joints with the pear-headed rail was 
overcome by some of the engineers by planing away a portion of 
the head of the rail for a foot or 18in. from each end. In Fig. 24, 


5 Among other places, many of these rails were used for beams in the 
, United States Mint at Philadelphia. 











322 


THE ENGINEER. 





Ocr. 17, 1890, 








is shown a section of the pear-headed rail, fitted for splice 
bar, used on the Erie Railroad. On this rail a cast iron angle 
splice containing four bolts, and measuring Qin. in length, was 
used as early as 1857. On the Pennsylvania Railroad and 
on the Belvidere-Delaware Railroad, the rails were con- 
structed with special reference to use of a splice bar almost 
square at the head and base of the rail as early as 1857. 


e 9 rail with a metal shoe running the full length of the rail to 
which it was bolted, thus adding to its h, sethgetoer pong 
Great Western Railway of C See Fig. 25. 65 1b. tothe yard. 


In use in 1855. 
Compound rails.—The difficulty in obtaining satisfactory joint 
fixtures on the American racy: ea section led to the intro- 
duction of the compound rail. From the same report alluded to 
above, I have had these five models made of compound rails in use 
in the State of New York in 1855. Fig. 26—compound rail. New 
York Central Railroad ; 75 1b. to the yard. In use in 1855. 
Fig. 27—compound rail. New York Central Railroad ; 601b. to the 
yard. In use in 1855. Fig. 28—compound rail. New York Cen- 
tral Railroad; 751b. to the yard. In use in 1855. Fig. 29—com- 
und rail. Troy Union Railroad; 65 1b. to the yard. In use in 
855. Fig. 30—wide compound rail. Troy Union Railroad ; 65 1b. 
to the yard. In use in 1 When the track composed of these 
compound rails was new, it is described by those who rode upon it 
as being the finest track of the period, and a large number aa rails 
of different shapes were rolled and laid. No satisfactory nut lock 
was in use at that time, and as the screw threads wore and traffic 
became heavier, the different parts of the rails could only be kept 
together by constant attention in screwing up the nuts, &c. As 
the rails laid were of iron the wear of the inner surface was con- 
siderable, so that in a little while the track was badly damaged and 
the old solid rail had to be substituted. It is still an unsolved 
question whether or not—with some improvement in the section, 
and made of steel and held together with the improved bolt and 
nut lock—the compound rail may be the rail of the future. 
Poor rails laid oe war times.—During the next ten years little 
seems to have been done by American railroad contractors to 
improve the shape of the rail or joint fixtures; in fact, during the 
civil war, iron was dear and little rail was rolled, few new railroads 
being built, and repairs to tracks only being made under the 
gravest necessity. Almost all the forms of rails which were made 
during these few years were designed by the proprietors of rail 
mills, who naturally adopted such shapes as were easy for them to 
make, and the railroads, when further delay was dangerous, went 
into the market and purchased such as were offered at the lowest 
price, without cee to the shape of the rail or the quality of the 
iron, or whether it was designed for light or heavy traffic. 
The Ashbel Welch rail.—After the close of the war in 1865 it 
became necessary to re-lay a large percentage of the mileage of 
almost every railroad. Upon many of the roads some of the same 
rails were in use with which the roads were originally laid, and the 
roads between Washington and New York were no exception to 
the general rule. The late Mr. Ashbel Welch, past president of 
this Society, in “‘A Memoir on Rails,” read before the Society, 
June 10th, 1874—fifteen years ago—states that “‘during the year 
1865 the task presented itself to me of devising or selecting suit- 
able forms of rails for the system of railroads occupying the 
central part of the State of New Jersey between Philadelphia and 
New York, of which I was the executive officer as well as engineer.” 
The 62 Ib. Ashbel Welch rail, which was rolled by the Bethlehem 
Tron Company during the following year, was 4}in. high, the base 
being 4in. and the stem in. thick ; the angle of inclination of bearing 
surfaces both on the top of the base and bottom of the head being 14 
deg. A model is presented of the Welch 50 Ib. and 60 Ib. rail as origi- 
nally designed. Substantially this form of rail was adopted by the 
railroads in the Eastern and Middle States previous to the year 
1873, although when the rails were first laid the cross-section was 
strongly objected to—see Figs. 31 and 32. Mr. Welch’s labours 
in this direction led to his being considered one of the fore- 
most rail designers in America, and in 1873 he was appointed chair- 
man of a committee by this Society to report on the “Form, 
Weight, Manufacture, and Life of Rails.” The other members of 
the committee were Messrs. M. N. Forney, 0. Chanute, and I. M. 
St. John. The report of the committee, presented at the Annual 
Convention, June, 1874, was the most exhaustive treatise on the 
subject of rails published up te that time. In Mr. Welch’s memoir 
attached to this report, in alluding to his pattern of 1865, he states: 
‘*T made one decided mistake in this pattern by not having the 
outer bottom corners of the head sharp enough; or rather I yielded 
too much to the feeling against such an unsightly thing as an angle 
head.” The rail proposed by Mr. Chanute in the same report, pub- 
lished fifteen years ago, is not dissimilar to the section of standard 
66 Ib. rail, now in use on the Chicago, Burlington, and Quincy, and 
several other railroads—see Fig. 33. 

Steel rails introduced.—I shall not attempt to enter into the his- 
tory of the introduction of Bessemer steel in America, nor the 
conflicts in the United States Patent Office, which finally resulted 
in a compromise and consolidation of the various interests involved. 
Taking Swank’s “‘ History of Iron in All Ages” again as my autho- 
rity, I find that “‘the first steel rails ever made in this country 
were rolled at the North Chicago Rolling Mill in May, 1865.” These 
were experimental rails, only a few being rolled in the presence of 
a committee of the American Iron and Steel Association. The 

first steel rails ever rolled in the United States upon order in the 
way of regular business were rolled by the Cambria Iron Company, 
at Johnstown, Penn., in August, 1867. In no one year during the 
next five years was more than 40,000 tons of Bessemer steel rails 
manufactured in the United States. About 1870-73 attempts were 
made by several rail manufacturers to roll rails that should have a 
steel head and iron web and fi —** steel top rail,” it was called. 
A considerable quantity of this rail was rolled by the Trenton Iron 
Company, for the New Jersey division of the Pennsylvania Railroad 
Company. While this experiment was reasonably successful, the 
lessened cost of making steel soon afterwards made it practicable 
to make the whole rail of steel. I well recollect, while in charge of 
the maintenance of way accounts of the Amboy Division of the 
Pennsylvania Railroad in 1873, charging out steel rails at 140 dols. 
per ton. The output of steel rails, which aggregated 90,000 tons in 
1872, increased from year to year, so that in 1882, ten years later, the 
output reached nearly 1,500,000 tons, the price falling from 140 dols. 
to 35 dols., one quarter the cost of ten years before. During the 
last ten or twelve years no radical change has been made in the sha‘ 
of the section of rails laid by first-classrailroads. It is true that the 
constantly increasing en of the locomotive and of the lading of 
the freight cars has made it necessary to use heavier rails—the 
increased metal being put in the head—wherethe traffic is heavyy—or 
in the base—the base of some standard sections being made as wide 
as 5in. or 54in.—where the cross ties upon which the rail is laid 
are of soft wood. The general shape of the rail has, however, been 
but slightly changed. Two statements made by Mr. Robert W. 
Hunt, M. Am. Soc. C.E., ina paper read at a late meeting of the 
Mining Engineers, are of great interest. He asserts that ‘‘it is 
— proper that all the strains to which wed gorge rail will 
subjected should be considered and calculated, but the ability 
to resist them will depend quite as much upon the character of the 
meta] as the form of the section,” and in another place he states: 
“‘The metal commonly known as steel is almost as sensitive to 
treatment as woman. It will stand any amount of punishment, if 
administered by judicious hands, and unexpectedly rebel if a less 
amount is given with indifference. Now, we cannot always control 
the judgments or rather the actions of irresponsible steel opera- 
tives ; therefore, sound policy dictates that we give them a section 
to which they can do the least injury.” That there is an oppor- 
tunity for some improvement in rail construction would seem to be 
indicated by the statement made in a paper read by Mr. M. N. 
Forney, M. Am. Soc. U.E., before the r Car Builders’ Asso- 
ciation, in June, 1884. He says:—‘‘ Probably very few, if any, of 
the rail sections at present in use would fit the sections of treads 
and—car wheel—: We have,” he continues, ‘‘this curious 


set of men, and the wheel treads and flanges by another, apparently 
without wal reference to each other.” 

Recapitulation.—To recapitulate, then, briefly the steps that 
have led to the present American system :—The demand for wood 
to smelt iron reduced the English forests so rapidly that it became 
n to use coal, which was abundant, for fuel. Thought was 
thus directed to the improvement of the methods of peeperins 
coal, which, in order to reduce the cost, was accomplished first by 
horse-power over wooden tramways; and the introduction of the 
steam pumping engine, which occurred in the meantime, while 
making a demand for coal fuel, also helped to reduce the cost of 
mining it, thus making it practicable to use coal in the manufacture 
of iron, reducing the cost of iron to such a price that it was 
economical to replace the wooden tracks, first by the cast iron 
tramroad, and finally by rolled iron rails, which were made by im- 

roved machinery, and upon which the steam locomotive, which 

ad been invented in the meantime and gradually improved, could 
run rapidly and safely. In 1830, Robert L. Stevens invented and 
rolled, under his personal supervision, the first rails ever rolled 
with a base—designed to be attached to the tie by a spike; before 
1835 the Camden and Amboy Railroad, as a temporary expedient 
at first, laid the first mile of track ever laid in the world practically 
according to what is known as the American system of to-day: the 
Stevens’ rail, as modified and improved by the committee of this 
Society in 1874, of which Mr. Welch was chairman, determined 
practically the form and shape of the rail now in general use by 
prominent American railroads, 

Joint fixtures.—In reviewing the history of the development of 
the American track, the matter of joint fixture appears to have 
attracted a very large share of attention, the advocates of each 
system claiming to have found the ideal fixture, the use of which 
makes the track as strong at the joint as at any other point of the 
rail. As early as 1857 the angle splice bar—or bracket joint, as it 
was called—was tried on the Erie Railroad and abandoned 
—see Fig. 34. We have known the plain and angle splice 
bar to be used as short as 10in., and have seen it generally 
increased a few inches at a time, until it has reached 36in. in 
length. Hundreds of miles of track have been laid with all the 
joints swung. Hundreds of miles— especially since the West 

hore Railroad was built—have been laid with the rails supported 
at the joints. Each system has its adherents. It occurs to me 
that when we find the long-looked-for fixture which renders the 
track as strong at the joints as elsewhere, it will make no difference 
whether the joint is swung or supported. 

Frogs and switches.—The scope of this paper will not permit me 
to take up the question of frogs and switches, further than to 
call attention to the photograph fac-simile of a plate in Mr. 
William Strickland’s report of 1825 to the Pennsylvania Society of 
Internal Improvement, showing the frogs and switches in use on 
the colliery roads of England several years before the locomotive 
was put in regular service. See Fig. 35. 

English and American practice.—The traffic on English and 
American roads, while differing considerably, is similar in many 

The admirable paper on this subject,® and the able dis- 
cussion of it recently published in the ‘‘ Transactions” of this 
aati have placed us in possession of valuable information in 
regard to the comparative efficiency of the two systems. The 
Pennsylvania Railroad’s recent experiments with the English bull- 
headed rail and iron cross-ties, manufactured according to the 
Webb system, have not, I understand, been very satisfactory, 
owing to the fact that the heavy roiling stock used on that 
road causes the metal ties to rise and “float” on the ballast. 
This would appear to be a defect of the tie rather than of the 
rail. In riding over several miles of track laid according to this 
system, near Crewe, in 1886, I was most favourably impressed with 
its durability—some portions had been in use several years— 
as well as with the smoothness with which the train rode at high 
speeds. In examining the merits of any system, experiments 
made by laying a few thousand feet of track are not to my mind 
conclusive. Is it certain that one system is much better than the 
other? Perhaps a modification of one or the other would be better 
than either. Bach experiment should be made with =o 
care, nor should conclusions be reached too hastily. hen we 
think of the immense interests involved, it would seem that every 
movement made in this direction should be encouraged. I have 
not ventured—for Iam not prepared—to discuss the merits and 
shortcomings of any of the standard systems of permanent way 
adopted by the more prominent railroad companies, nor to pretend 
to answer the question, so often asked, ‘‘ What is the vest 
defect of maintenance of way?” Nor will I attempt to make any 
prophecy in regard to increasing the weight of the rail or substi- 
tuting metal for iron ties in the future. In ase ty | back over the 
history of the development of the American track, I am impressed 
with the fact that the experiments and investigations of a very 
few men have had great influence in bringing about the 
establishment of the present system. The prejudices which 
once existed between American and foreign engineers are 
rapidly being obliterated. Our parlour cars have been pon 
men with on British roads. An English compound loco- 
motive has recently been imported by a prominent American com- 

ny for experimental purposes, and a mile of English track has 
4 laid by the same company. Our journals are full of informa- 
tion in regard to foreign practice. e of the progress in 
railroad construction in China, Russia, India, and Africa. A single 
decade of the nineteenth century remains. Upon the doctrine of 
the ‘‘ survival of the fittest,” may we not hope that the next ten 
years will decide which system now in existence contains the most 
elements of promise for the future? 
In conclusion, I wish to state that in this paper I have preferred 
to confine myself to a description of such rails as are represented 
by original sections, models, or drawings in the section of Trans- 
portation and Engineering in the United States National Museum, 
which is under the control of the Smithsonian Institution. Of this 
section I have acted as curator for several years, but have only 
been able to organise active work during the last eighteen months. 
1 am fully conscious that I have been compelled to overlook many 
things which are of great historical interest, owing to the fact 
that our collection is small—only a nucleus in reality. May I not 
hope that members of the American Society of Civil Engineers, 
who have been foremost in so many good works, may each lend a 
helping hand to increase this collection, so that he who, in the 
year 1900, writes the history of the birth and development of the 
American railroad during the nineteenth century, may have a 
much more comprehensive collection to examine and describe than 
has been my privilege to refer to in preparing this paper. 








AUSTRALIAN ENGINEERING NOTES. 


TENDERS are invited for the manufacture and delivery of about 
290 tons of wrought iron water pipes, 24#in. diameter, for the 
Board of Water Supply and Sewerage, Sydney. Latest date for 
receiving tenders November 3rd. 

Although particulars of the great strike now pending throughout 
Australia will have been stated in the cablegrams ere this, there 
are some points in connection with it that have been suppressed by 
those who are making appeal for funds, and should be made 
known to the English public. Outside those immediately interested 
in the outcome of the strike, the public of Australia are incensed 
at the autocratic and tyrannical action of the Trade and Labour 
Council ; the same feeling is also manifested by numbers of the 
union men, but who are compelled to obey the edicts of the 
council, Australia is erroneously spoken of as ‘‘ the freest country 
in the world” for workmen, but the opinion is now gaining cur- 
rency, and is dawning upon most of the workmen, that it is the 
country where the greatest despotism is e by their own 
unions. The beginning of the present crisis was ostensibly occa- 








condition of things—the forms of rails have been designed by one 


Dorse 


——z 
sioned by the demands of the marine officers not being com lied 
with by the steamship owners. The marine officers are on! y tein 
made scapegoats of the dispute ; the boycotting of the non-union 
shorn wool would have been the culminating point, had the forme 
matter not suddenly arisen, The occasion of the strike po 
simply to show the combined strength of the various trades unions 
and the harassing position in which they knew they could place 
the steamship owners. The dictatorial attitude assumed by the 
Trade and Labour Council is sufficient proof that it is not ay 
legitimate grievance of the workmen they wish to remedy an 
their disregard for allowing the workmen to keep within’ their 
agreements is evinced evel calling out of the various workmen 
at a moment’s notice. ring the former dispute with the wharf 
labourers an ment had been entered into for six months, The 
Illaworra and Newcastle miners had an agreement with the collie 
proprietors to give 14 days’ notice before ceasing work at any time 
and the seamen 48 hours’ notice. In every instance these notices haye 
been disregarded, the council issuing an edict authorising the men 
to come out on strike at a moment's notice. Its power is bei 
pushed to the utmost by their endeavours to paralyse trade then 
calling out the men in almost every trade that is affiliated with the 
union, notwithstanding the fact that the majority of the men now 
on strike have no immediate concern in the point at issue. The 
tactics adopted by the leaders to force their own ends take away 
the sympathy of the public. Boycotting is rampant, and is carried on 
to the utmost — where any trace of non-union men have been 
employed, the following instances showing the absurdity to which it 
is being carried :—In consequence of Mr, P. Connors—the steyo. 
dore engaged for the supply of coal to the gasworks—refusing to 
lend his steam launch to the strikers for picket purposes, the men 
refused to unload the coal, although he is prmaeee to engage only 
union men. This action has resulted in the Sydney Gas Company 
notifying that they will be unable to keep up the gas supply. The 
Newcastle collieries not being able to get their coal ship ed, the 
proprietors closed their mines. Their private coal trucks were 
then laid idle, and, owing to the increased demand for trucks in 
other quarters, by the railway, the Railway Commissioners utilised 
these wagons to convey coal from the Western district collieries, 
The fact of the empty trucks being engaged for another colliery 
became the subject of a grievance with the Western district miners! 

A case has occurred where several seamen were brought before a 
magistrate for neglecting to give the necessary forty-eight hours’ 
notice before leaving their ship; it was stated in evidence that the 
men’s wages were £3 5s. per week, with 1s. 9d. per hour for over- 
time ; they had been with the firm for a number of years; they 
had nothing to complain of, and were offered a guarantee of a six 
months’ engagement, but their union had ordered them out, and 
they were compelled to obey. Numbers of men in the various 
unions have only joined under compulsion, knowing that the unions 
being so powerful would prevent them from obtaining employment 
as free labour men; they have then to obey the instructions of tie 
council without having a voice at all in the proceedings. It is note- 
worthy that about three months ago a circular letter was sent 
from the Trades and Labour Council to the English press, warning 
men from coming out to this country, as the state of trade would 
not warrant their employment. That notice is now very significant, 
as it gives an inference that this strike was premeditated. 











LAUNCHES AND TRIAL TRIPS. 


On Wednesday afternoon, the 15th inst., Messrs. Richard and 
Henry Green launched from their yard at Blackwall a steam, steel 
water tank, fire floatand tug vessel, named the ms built to the order 
of the Admiralty. The dimensions are :—Length, 115ft.; breadth, 
21ft.; depth, moulded, 10ft. Besides being used as a tug, she will 
carry 100 tons of fresh water for supplying the ironclads, and has a 

werful fire-engine which will discharge water to the height of 

OOft. at the rate of 200 tons an hour. The engines, which are 

being supplied by Messrs. Hawthorne and Co., of Leith, are of 
the triple-expansion triple-cylinder type, to indicate 300 indicated 
horse-power. 

On Wednesday afternoon, the 15th inst., Messrs. Craig, Taylor, 
and Co., Stockton-on-Tees, launched a steel screw steamer, the 
Azima, which has been purchased by Messrs. W. H. Loveridge and 
Co., West Hartlepooi. Her dimensions are as follows :—28?ft. 
by 37ft. 9in. by 21ft. 9in. moulded. She is built on the web frame 
and cellular bottom principle, with long bridge, long raised 
quarter-deck, short well, and topgallant forecastle. Her engines, 
on the triple-expansion, surface-condensing description, are by 
Messrs. estgarth, English, and Co., ‘Middlesbrough, with 
cylinders 2lin., 34in., 56in., by 39in. stroke. Two large boilers, 
160 1b. pressure. 

On Thursday, the 25th ult., a steel screw passenger steamer was 
launched by the Blyth Shipbuilding Company, Blyth. The vessel, 
which is 223ft. long, is fitted with teak decks and elaborate teak 
deck-houses for captain and officers, and accommodation for a 
large number of passengers is provided in a spacious saloon, which 
will be tastefully fitted up, whilst the crew have comfortable berths 
in the top-gallant forecastle. The vessel, which was named the 
Ching-Ping, is equipped with all the most recent improvements in 
deck hinery, including steam windlass and capstan, steam 
steering r, and steam winches, Triple-expansion engines will 
be fitted by blr. M. Pratt, of Huddersfield. A sister ship to the 
Ching-Ping is in a forward state of construction. 
On the 8th inst. the s.s. Manin, a steel screw steamer built to 
the order of Messrs Arthur Holland and Co., London, by Sir 
Raylton Dixon and Co., Middlesbrough, proceeded from the Tees 
on her trial trip. This is the eighteenth new steamer Messrs. 
Dixon have sent to sea this year and the eighth for the same 
owners. She is constructed on the web frame principle, having 
p, raised quarterdeck and llant forecastle, her chief 
Sanisioas being :—Length over all, 287ft.; breadth, 39ft.; depth 
moulded, 21ft. 3in.; dead weight capacity, about 3300 tons. He 
machinery—which has been fitted y the North-Eastern Marine 
Engineering Company, Sunderland, having cylinders 2lin., 35in., 
and 57in. by 39in. stroke—gave, we are informed, every satisfaction 
on trial run. 
The steel screw steamer Elloe, built by Messrs. William Gray 
and Co., Limited, to the order of Mr. Christopher Furness, for 
Messrs. Bennetts and Co., Grimsby, went on her trial trip off 
Hartlepool, on Monday morning last. e vessel is of the well- 
decked type, takes Lloyd’s highest class, and is of the sonowing 
dimensions:—Length over all, 270ft. ; breadth, 36ft. 6in.; an 
depth, 19ft. 5in. e engines, which have been supplied by the 
Central Marine Engine Works, are of the triple-expansion type, 
working on three cranks. The cylinders are 19in., 30}in., and 
5lin. diameter, with a piston stroke of 36in.; and steam is supplied 
by two steel boilers at a pressure of 1501b. per square inch. The 
trial was, we are informed, a perfectly satisfactory one, every 
thing working without hitch and to the entire approval of Mr. 
Squires, the owners’ representative, who had the superintendence 
of the machinery during its construction, 
On Saturday forenoon two hopper barges, built to the order of 
the Natal Harbour Board, were launched complete from the works 
of Messrs. Wm. Simons and Co., Renfrew. e@ vessels measure 
187ft. by 25ft. by 10ft., with carrying capacity of 350 tons. Each 
is fitted by the builders with a set of triple-expansion engines and 
steel boiler, having a working pressure of 501b. The hopper 
door arrangement is on the automatic principle. These barges are 
intended to accompany the two powerful dredgers already sent out 
to the Natal Harbour Board by this firm. One of these latter 1s 
fitted with Messrs. fame and ous potent og Longe 
dredgi mps, and has given great satisfaction, lifting 
ave at ook 12,500 nn of material, which is carried seven 
miles beyond the bar. These barges will hereafter carry off the 














6 “English and American Railroads Compared,” by Edward Bates 
y. ‘ Transactions,” vol. xv., January, 1886. 








dredgings. ‘The vessels were named the William Bell and John 
Milne, after two prominent members of the Natal Board. 
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———— 
THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS. 

(From our own Correspondent.) 

f trade in this district during the week which has 
os anes the date of the quarterly meetings has been such as 
elapsed sifthe belief that the impression then formed of the 
_ of business was sound, The inquiries which have come to 
‘ dat the rolling mills alike for iron and steel, and which have 
pee hed the sellers and makers of pigs, coal, cokes, ironstone, and 
ae materials from the blast furnaces, have been of such a 
“haracter a8 to indicate a decided tendency on the part of con- 
bs mers to negotiate for contracts over the next three months. It 
prec be said that there is any particular anxiety on the part of 
ba ers to do business, but their letters indicate that they are pre- 
an in those cases where such arrangements have not alread 

een concluded, to commence negotiations for the supply of their 

necessities over the new quarter upon which the trade has now 

ntered. Sellers, on their part, are meeting the demand with a 
fait amount of vigour ; still, even they are not dis; to launch 
out very extensively. It is generally considered that the future 
has in store for us a better state of things than we have seen during 
the last six or seven months, and, influenced by this persuasion, 
holders are not anxious to make sales beyond those which they can 

ily compass. 
omy “oaling on Change at the vy go quarterly meeting, 
that we have now got to the bottom of the late depression, has 
strengthened in the interval, and to-day—Thursday—there was 
generally, among iron and steel men, a conviction that the 
period Camees now and Christmas will be marked by more 
rosperous days, although the improvement may not be rapid. 
ndeed, it is greatly to be desired that the revival may be slow. 
mehertahico bas seen so much of rapid revivals, spurts, and specu- 
lative movements that, to tell the truth, people here are becoming 
rather tired of this sort of thing, and indeed even suspicious. 
Unless these periodical booms—if they may be so termed—can be 
avoided and replaced by a moyre | legitimate trade, the market wil! 
soon find itself in the unhealthy condition of buyers always 
assuming a position of chronic disbelief in any reports of improve- 
ment by manufactured iron and steel makers, and pig and coke 
vendors, and the result will be that in the end it will become im- 
ible for sellers to carry on trade in anything like a manner con- 
ducive to their own interests. 

The demand for pigs this afternoon came mainly from those con- 
sumers who have not yet covered their requirements for the new 
quarter. Such people are now desirous of making their three 
months’ contracts, and in some cases also of buying forward until 
next spring; though, as a rule, these latter offers do not meet 
with much encouragement from holders. 

The negotiations passing between buyers and sellers resulted this 
afternoon in a fair amount of business being done, and, generally 
speaking, at prices slightly in advance of those which have recently 
prevailed, though the difference was not conspicuous, and, on the 
whole, sellers showed no desire to take advantage, to the detriment 
of buyers, of the recent slight tendency to a better market. 

Northamptons and Derbysbires are 51s. to 52s. 6d., with a 
sale, Staffordshire cinder sorts are about 45s.; rt-mines, 
47s, 6d. to 50s.; all-mine hot blast, 70s. ; and all-mine cold blast, £5. 

In the finished iron trade marked bars remain £8 10s.; merchant 
sorts, £7 5s. upwards; and common, £6 15s. Angles are £7 to 
£7 5s, Galvanised sheets are quoted £13, f.o.b. Liverpool, for 
doubles, with an improved demand. There is a large call from 
Brazil, in anticipation of a prohibitive tariff. A leading firm of 
Birmingham galvanisers is stated to have received a cabl ™m 
within the last few days asking for shipment next day of 10, to 
be in time to evade the tariff. The order, however, could not 
possibly be executed in the time. For black sheets, £7 10s. is 
— or a = po psy Bay £9 for — . 

oops are £7 ) a tube strip is in good demand at the 
new price of £6 15s. pret ar] last ane 4 

In the coal trade the d d for] tive sorts is good, and there 
isa growing consumptien by the ironworks and furnaces, whilst 
the domestic call is likewise beginning to brighten. Prices of 
Cannock Chase coal are from 13s. 6d. for medium quality, to 14s. 
for best, whilst shallow is from 11s, to 12s, Considerable efforts 
are being made to wean the operative colliers in some of the South 
Staffordshire districts from their allegiance to the South Stafford- 
shire and East Worcestershire Coal e W Board, and to 
induce them to join the National Miners’ Federation. At present, 
however, these efforts are unavailing. 

Prosperity continues to attend the engineering and machine 
trade of the Midlands. Makers of railway plant, constructive 
ironwork, and all the heavier classes of 8 are busy upon old 
contracts. The safe trade is affording some good orders, both on 
home and on foreign account. 

The Consular return, just issued, of the exports from Birming- 
ham and the district to the United States during the year ending 
: rt 30th, include, among others, the following totals, in 
dollars :—Anvils, 97,180; bedsteads, 146,283; chains, 28,651 ; 
guns and gun materials, 348,839; hardware, 268,922; hoes and 
pe 12,587 ; metal for sheathing, 43,485 ; and steel and iron, 
27, 








Midland manufacturers note with interest from the Board of 
Trade returns, that whilst railroad material has been taken very 
sparingly by the Te that a very large demand has been 
experienced from the United States, Mexico, Chili, Brazil, and the 
Eastern countries. The exports of machinery during the first nine 
months of the year show an increase of £685,304 over the corre- 
sponding period in 1889, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—Perhaps nothing more perplexing than the present 
condition of the iron trade could well be imagined. Notwithstand- 
ing the continuance of the dispute with the blast furnacemen in 
Scotland, and the consequent very large curtailment of the output 
of pig iron, there has been a further decline in the price of war- 
rants both at Glasgow and Middlesbrough, and the course of the 
market since the commencement of the dispute on the Clyde has 
been so altogether contrary to anticipation, that there is a very 
general feeling of distrust with regard to future developments, and 
in the present unsatisfactory state of the market no one is disposed 

buy beyond what they are absolutely compelled. The only 
reasonable explanation which seems to offer itself, for the present 
pxtraordinary situation, is that merchants and dealers have sone ef 
eavily in anticipation of a rising market, and are now anxious to 
realise, with the result that prices have been forced down to the 
— of quite 2s, 6d. to 3s. per ton, whilst buyers abstain from 
placing out orders, and it would be utterly impossible to predict 
what further course the market may take. 

The Manchester Iron Exchange on Tuesday brought together 
about an average attendance, but business was extremely slow, 
- 8o far as pig iron is concerned there was really little or nothin; 
(doing. For the most part, large users of iron appear to be wel 
covered for the present, and seem determined to stand out of the 
Pr gna until there is some more settled and satisfactory condition 
of trade. Where there has been any business doing, it has been 
principally in foundry qualities of local and district ds, which 
i Some extent have taken the place of Scotch and Middlesbrough 
vn in second-hand parcels which have been pushed for sale at con- 
siderably underthenominal current market rates, In forge iron there 
reed n almost a complete absence of buying, users an ccmnpinte 
ine that, with no improvement obtainable in the price of finished 
ren they are quite unable to pay the prices now quoted for the 

W material. Makers’ quotations for local and rict brands 


remain without any very material change from those ruling last 





week, Lancashire makers still quote about 51s. 6d. for forge, to 
52s, 6d. for foundry; Lincolnshire ranges from 50s. and 50s, 6d. for 
a to 53s, and 53s, 6d. for foundry, and Derbyshire from 50s. 
and 52s, for the cheapest forge and foundry qualities up to 56s. for 
the best foundry brands, less 24, delivered equal to chester. 
For outside brands prices have necessarily been ir: , owing to 
the fluctuations in warrants at Glasgow and Middlesbrough. For 
good foundry brands of Middlesbrough, makers have been firm in 

uoting 58s. 4d., net cash, delivered equal to Manchester; but at 
this figure they have been altogether out of the market, as there 
have mn y sellers at quite 1s. per ton less. linton 
nominally averages about 59s. 6d. to 60s., net cash, delivered here ; 
but it would be difficult to say at what price second-hand parcels 
of Scotch iron can be bought, 

For hematites quotations have also been irregular, some makers 
being still firm in holding to 68s. 6d., less 24, for good foundry 
oo delivered equal to Manchester; but there would be no 

ifficulty in buying at about 65s., less 24, delivered here. 

The manufactured iron trade remains without animation, forges 
being kept going only from hand to mouth, with = y Ase work 
ahead, and to secure orders low prices are still being taken. 
Nominally, £6 10s. is the general quotation for bars delivered in 
the Manchester district; but local makers in some instances are 
taking considerably below this figure. Hoops average £6 15s. to 
a sheets from £7 15s. to £8 2s. 6d. per ton, according to 
quality. 

Steel plates still meet with only a very limited inquiry, notwith- 
standing the fact that boilermakers throughout this district are all 
very busy and report plenty of new work coming forward. Local 
makers’ quotations remain at about £8 5s., with steel boiler-plates 
from other districts still quoted at £8 7s. 6d. to £8 10s., delivered 
to consumers in the neighbourhood of Manchester, but there are 
plenty of sellers at considerably under these figures. 

The condition of the engineering trades remains without any 
very material change. In all the leading branches of industry 
throughout this district activity is still well maintained, and there 
is no indication of any appreciable slackening off so far as the 
immediate future is concerned. The monthly report of the 
Amalgamated Society of Engineers just issued shows that trade, 
so far as the reports from the various districts connected with this 
organisation are concerned, remains without any very material 
change. There is a slight increase in the number of members on 
the books in receipt of out-of-work support, but this is chiefly due 
to local causes, and to one or two isolated disputes, the demand 
for men showing no appreciable falling off, and the percentage of 
members in receipt of donation benefit is still under 2 per cent. of 
the total membership. There has again during the month been 
a substantial increase in the number of members of 500, and the 
total membership is now upwards of 66,000. In this immediate 
district the returns as to trade continue generally satisfactory, 
and it is only in a few isolated cases that any falling off in activity 
is returned, 

Mr. John West, the President of the Manchester Association of 
Engineers, in a short address at the opening meeting for the 
ensuing session, on Saturday, briefly alluded to the question of 
technical education. The Manchester Association of Engineers, he 
said, had taken great interest in this matter, and had prepared 
rules and instructions for the guidance of young students, which 
he bad no doubt had done ath The technical schools in Man- 
chester were making most satisfactory progress, and the question 
of technical education, in connection with the engineering trade, 
was, he was happy to say, making rapid strides. This question 
was no doubt a very important one, but he should like to see a 

ter concentration of the methods of teaching. He was 
satisfied that a much more efficient system, and much 
better results would be achieved, if they had a series of 
well-equipped schools devoted specially to technical education, 
rather than by one up the teachi ti gst the 
various Board Schools of the district. By having one centre 
they would be enabled to provide the requisite appliances for 
teaching which were so y in tion with engineering 
much more completely and efficiently than could be ible if the 
teaching were divided among a number of the smaller schools. 

In the coal trade there is only a moderate business doing gene- 
rally, and supplies of all descriptions of fuel are ample, with slight 
concessions in some instances made to effect sales where stocks 
accumulate under load. Quoted prices remain unchanged, and at 
the pit-mouth average 12s. to 12s. 6d. for best coals, 10s, 6d. to 11s. 
for seconds, 9s, to 9s. 6d. common coals, 7s. 6d. to 8s. burgy, 
6s. 6d. to 7s, the better qualities of slack, with some special sorts 
fetching 7s. 3d. to 7s. 6d., and common sorts 5s. 6d. to 6s. 

For shipment there is a fairly active demand, with good ordinary 
p> sence of steam coal fetching 10s. 5d. to 10s. 9d. per ton, 

elivered at the ports on the Mersey. 

Barrow-in-Furness.—The hematite pig iron trade is steady in 
tone, but prices show a reduction on the week of fully 2s. 6d. per 
ton. This has been brought about by the fact that makers and 
buyers have found there was no bond fide cause for the erratic 
advance in prices which occurred when the Scotch furnaces were 
damped down. Sales were checked in conseq' , and a reduc- 
tion in prices from 60s. 6d. to 58s. has brought back the demand 
in full life for both hematite and Bessemer qualities. The pro- 
duction of the district has been increased by the relighting of one 
of the furnaces at Ulverston, where the North Lonsdale Iron and 
Steel Company has now three of its four furnaces in blast. It 
is expected one or two additional furnaces will be lighted before 
Christmas. There are two new furnaces building in the district— 
one at Cleatorand oneat Maryport. Forty-seven furnaces are now 
in blast, and thirty-one are standing idle. Stocks have again been 
reduced during the week by 1700 tons, leaving the aggregate of metal 
in hand at rather over 240,000 tons. It is interesting to note 
that the production of iron is all going into consumption, and that 
the steel makers in the district and throughout the country are 
likely to require very large deliveries of Bessemer iron throughout 
the autumn and winter months, and also in the spring of next year. 

The steel trade is well furnished with orders. The mills 
engaged in the manufacture of the heavy classes of steel are not 
only busily employed, but the work in hand will insure a main- 
tenance of activity for a considerable time to come. Prices are 
steady at £5 2s. 6d. for heavy rails, and £6 for light sections. A 
good inquiry is still experienced for steel shipbuilding material, 
and it is evident with the orders already in hand and the orders 
which are now offering, the plate and angle mills will have plenty 
of work before them for a considerable time to come. There is a 
— trade in all classes of tin-plate bars, hoops, wire, blooms, 
and slabs, while forge work is steady, and a demand exists 
for heavy and light steel castings. 

No new orders are reported in the shipbuilding or engineering 
trades, but there is plenty of life in these departments of trade, 
and there is still a fair demand for new tonnage. 

Iron ore is brisk in tone, although prices are a trifle easier at 
lls. per ton for ordinary qualities net at mines. 

Coal and coke is steady, and prices remain unchanged. 

Shipping still shows a weak tone, and the exports of both pig 
iron and steel are below last year’s figures. 

Mr. Allan Gilmour, secretary and manager of the Maryport Iron 
and Steel Company, died on Sunday last, after a short illness. 

















THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE iron trade is again clouded, Prices at Glasgow have 
— about 3s, a ton during the past week, and buyers are 
evidently holding aloof. This decline in values is somewhat 
remarkable, considering the restriction—almost cessation of the 
output—owing to the great stoppage of ironworks in Scotland. It 
is perfectly clear that strikes do not necessarily run up prices. 
Trade becomes unsettled, demand falls off, with a consequent fall 





in quotations, In Sheffield makers are asking about the same as a 
week ago. Hematites are 67s. 6d. and forge irons 46s. per ton. 

It is somewhat difficult to ascertain the real condition of the coal 
trade. In house coal it is denied by the owners that there has been 
any general advance ; but it is certainly true that householders are, 
for the most part, paying longer prices. ‘Quotations range from 

Os. 6d. to 12s. per ton at the pits. The demand had fallen off 
considerably, owing to the “‘ Indian summer” which has prevailed ; 
but, while I write, achange has set in to cold and wet. This will 
have an immediate effect on the house-coal trade. Steam coal still 
maintains the activity formerly noted; engine slack and fuel for 
boiler pur are rather quieter. Quotations, however, are 
maintained, with a tendency to go higher. Coke is in brisker 


uest. 
""Desing September the Yorkshire and Derbyshire collieries 
sending coal to Hull for export have been very busy. A weight of 
266,912 tons was sent last month, as compared with 178,184 in 
September of last year. Denaby Main has again resumed first 
= on the list, having sent 18,832 tons, against 15,560 tons in 
ptember, 1889, Manvers Main, which was first last month, is 
now second with 11,200 tons, against 10,176 ; Carlton Main coming 
third with 8016, against 7184. Although the season is closing, 
rices keep very steady, and the prospects up to the last hour the 
Itic ports keep open are exceedingly promising. 

There is no change to report in the heavy industries, which con- 
tinue fully employed in military, marine, and railway material, the 
latter being ordered freely both on home and foreign account. 
Owing to reduced freights a reduction in the building of new ships 
seems probable. 

The lighter staple trades are feeling the pressure of Christmas 
and New Year requirements. All the manufacturers of sterling 
silver and electro-plate are working full time and over. This 
season has been distinguished by several remarkably elegant and 
artistic novelties for the breakfast, dinner, and tea-table. Some 
most expensive works have recently been produced, and two firms 
are making a speciality of the ‘‘ Stanley” ivory in the hafting of 
their higher grades of goods. One of the first effects of the 
McKinley tariff has been among the pearl cutlers. The German 
cutlery market has been hit hard by the new tariff, and as they do 
a great deal in pearl scales the influence is felt here at once. Our 
pearl cutlers are already flung back upon short time. Manila 
shells are now making £7 15s. per cwt., which is £1 less than at 
the beginning of the year. 

The next quarterly sales of ivory in London are on the 28th inst. 
Over 100 tons of aw ivory are expected to be offered, 
as against 74} last year. Of West Coast African—which is largely 
required for Sheffield purposes—there are 36 tons; East Indian, 
Zanzibar, &c., 32 tons; Egyptian, 24. 

I have had the privilege of going over the new railway route 
from Beighton to Chesterfield, promoted by the Manchester, Shef- 
field, and Lincolnshire Railway. The contractors, Messrs. Logan 
and Hemmingway, have had six months’ work on the line, and in 
that time have made good progress. This firm have a character- 
istic way of building a railway. They lay down a magnificent 

lant, and then set to their task with energy. The temporary 
ines, forty miles in length, feed the works for the permanent 
railway ; twenty-four engines are incessantly darting along with 
materials ; twelve steam navvies—termed by the workmen ‘‘ devils” 
—kecp ripping up the banks for the cuttings, and 2500 navvies 
are en; . Adifficulty has been to find house accommodation for 
them. There are not dwellings enough for him in the country, and so 
two ‘* Paddy’s mails,” each carrying 500, run in and out of Sheffield 
and Chesterfield every day. Both the workmen’s trains run over 
the temporary line which carried us in our trip. Several branch 
lines leave the main route to “tap” collieries, which abound in the 
district. The contractors have taken another work in hand, the 
extension to Heath, where they have the further line to Annesley 
in the hands of other contractors. The line from Beighton to 
Chesterfield, which, by the way, will be laid with Cammell’s rails 
—84Ib. to the yard—will be a great convenience to the district 
traversed, and develope a most fertile coalfield. The extension to 
Heath is part of that new route to London which will be the 
future of the Sheffield Company. Near Killamarsh, where the 
first Atlantic cable was made, a Al runs off to Wales, joining 
the main line of the company, and giving it a direct run to 
Nottingham. This is the first link in the chain which will ulti- 
mately be extended to the metropolis. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE quick advance in prices of pig iron so confidently predicted 
before the Scotch strike commenced is still conspicuous by its 
absence, and instead thereof we have prices going down rather 
rapidly. The market seems to be ruled absolutely by the fluctua- 
tions in warrants, and they are influenced by speculation, so that 
it is no exaggeration to say that business is in a very unsatisfactory 
condition. Buyers, who a fortnight ago were even anxious to pur- 
chase for forward delivery, will not order anything now, as there 
appears to be some chance of purchasing at cheaper rates, indeed 
sedantios have this week been made in the quotations for several 
kinds of finished iron and steel, and purchasers, who towards the 
end of last mcnth bought ahead, now regret that they did not 
wait. It is certainly an almost unprecedented circumstance to see 
the whole output in a district eRe as it is in Scotland now, 
with stocks declining rapidly, and yet to find the prices ra | 
also, and even the most experienced members of the trade have ha 
to confess themselves deceived in their estimate of the probable 
course of the market. The sellers of makers’ No. 3 iron last week 
at the opening could get 51s. per ton for f.o.b. prompt delivery ; 
but on Wednesday this week buyers would not give more than 47s., 
and makers would have taken 48s. in some cases, though in the 
majority of cases they would not sell at all, for they have on their 
books enough orders for execution during the remainder of this 
year, and they do not care to go further ahead than that, in fact 
they will not quote now for next year’s deliveries. Middlesbrough 
No. 3 warrants have gone down from 50s. 9d. cash early last week 
to 46s. 104d. on Wednesday ; yet a ee ago the chances were 
thatthere would have been a 4s. rise instead of a 4s. fall. Attheclose 
on Wednesday sellersof Middlesbrough warrants wereasking 47s. 3d. 
cash, and 47s. would be paid. This decline in warrants has led to an 
easing of the prices of forge iron to the extent of 6d. per ton, and 

y forge is now 45s. 6d., and even 45s. might not be refused. 
bg iron has not dropped in the same measure as No. 3, but it is 
to be remembered that it did not improve so rapidly, and moreover 
it is the legitimate and not the speculative business that mainly 
affects the lower qualities of iron. East Coast hematite is 
down also, and mixed numbers can be got at 58s. 6d. per ton 
f.o.b, Shipments of pig iron are this month the best reported this 
year—88,790 tons to 14th, against 35,212 tons in September to 14th 
—and No. 8 is said to be very scarce with makers, yet the stock in 
the public warrant stores diminishes very slowly, Connal’s stock on 
the P5th amounting to 90,550 tons, or 108 tons decrease on 8th 
inst. It is evident that the production of No. 3, which was so poor 
in the summer, has been increased, and makers, if they could keep 
prices at about their present rates, with costs no more than at 

resent, would be able to make a fair profit. However, coke is 

ming dearer, and this week blast furnace coke delivered 

at Middlesbrough over the first three months of next year has been 

sold at 16s, 3d. per ton, while from that to 17s. is asked. Con- 

sumers are arranging contracts for their next half year’s supplies, 

but have to pay 2s. 9d. a-ton more than the figure prevailing in the 
summer, 

The engineers employed at Middlesbrough by Messrs. Bolckow, 
Vaughan, and Co., have been out on strike all the week, because 
the employers will not consent to pay them by the hour instead of 
by the day. A manager of an industrial establishment has reason 
to find his position insupportable, it being so difficult to humcur 
the men, me three months ago, it will be remembered, the men 
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employed in the engineering trades demanded that they should be 
allowed to leave work at twelve o’clock on Saturdays instead of 
one o’clock—of course, without having their wages cut down—and 
the masters after some demur ited the request, which was really 
induced by the craze for football. The men found that, when leavi 
at one o'clock, they could not get their dinners and be washed an 
in time to see the opening of the Saturday afternoon matches. 
They thereforedemanded the extra hour. Nowthe masters have got 
more than even with them for that. The men previously in the 
morning were allowed five, ten, and in some cases fifteen minutes’ 
grace before the gates were closed, but this privilege was cut off, 
and every man who was not at his work punctually at six o’clock 
had to remain outside until after the breakfast hour. Thus some 
mee py got one and a-half hours by this change of arrang t, 
and most others one full hour, for under the old system few work- 
men were at their work till 6.10 or 6.15. Many men who had 
resided a long way from their work have had to go back to the 
town, so as to avoid having to depend upon the trains, and a large 
number would be glad enough to return to the old one o'clock 
Saturdays and have a few minutes’ grace in the mornings. This 
move on the part of Messrs. Bolekow’s engineers appears to be 
made so that they may be able to start, say, at seven o'clock if 
they are late in the morning, instead of being kept out till nine. 

The finished iron trade is feeling the effects of the strike in 
Scotland, for consumers have een | to buy in some departments, 
and prices are easier by 2s. 6d. per ton for bars and angles, which 
are each obtainable at £6, less 24 per cent. Iron plate makers, 
however, maintain their prices a ae stoppage of the Bowes- 
field Ironworks, Stockton, having put more work in the way of the 
remaining firms. The Bowesfield Works are not likely to be 
re-opened yet, as the company will have to be re-organised. The 
plant is an excellent one, having recently been much enlarged and 
improved. The price of iron ship plates is £6 7s. 6d., less 24 per 
cent., which figure is only 7s. 6d. below the price of steel plates, 
which usually are 20s. dearer than iron plates. There is, however, 
a better demand for the latter, and a smaller capacity for produc- 
tion. The Westbourne Ironworks, Stockton, are being re- 
modelled, and Messrs. W. Whitwell and Co., of Thornaby Iron- 
works, Stockton, the owners, expect to be able to resume opera- 
tions about the middle or end of December next. Mr. Henry 
Matravers, of Stockton, a gentleman for many years practically 
connected with the iron trade of the North of land, has been 
appointed pipe inspector for the Stockton and Middlesbrough 
Corporations Water Board, in place of the late Mr. John M. 
Oubridge, of Middlesbrough, who died some twomonths ago. The 
remuneration is to be 8d. per ton of pipes inspected in large con- 
tracts. 

Steel rail makers report a brisker trade, some orders on Indian 
and Australian account having been secured, and others are expected 
to be bought for the construction of the proposed light railways in 
Ireland. Heavy steel rails are £5 2s. 6d. to £5 5s. at works. 
Steel bars for the South Wales tin-plate manufacturers have 
lately been sent from this district in large quantities, but we must 
expect this trade to fall off since the best market for tin-plates is 
likely to be closed to us. To the United States this country sends 
over three-fourths of all the tin-plates shipped ; but with the duty 
raised from 34 to nearly 60 per cent., it will be an extremely hard 
matter to compete. The McKinley Act aims specially at tin-plates 
and cotton-ties, and they have put on such increased duties as will 
enable them to establish successful manufactories of their own in 
the States, so as to be independent of us. Steel ship-plates are 
obtainable at £6 15s., less 24 per cent.; and steel angles at £6 10s., 
less 24 per cent. 

Messrs. Downey and Co., ironmasters, Coatham and Lackenby 
Ironworks, near Middlesbrough, who recently purchased the 
Stanghow Ironstone Mines, near Boosbeck, in Cleveland, have 
turned them over toa private limited company, to be known as 
the Stanghow Ironstone Company, Limited, which will practically 
consist of the same partners as Downey and Co. No shares will 
be offered to the public. About 2000 tons of stone’ per week are 
being sent from these mines, all to Messrs. Downeys’ furnaces, 
and the r dell inery and arrangements are working 
admirably. 














NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE is no change since last week in the dispute between the 
Scotch ironmasters and the blast furnacemen. At one or two 
sectional meetings of the men suggestions have been made that 
the wages’ question should be referred to arbitration. In one case 
a deputation waited on the employer with such a proposal, but was 
informed that it could not be entertained. There has been no 
meeting of the associated ironmasters, nor is there likely to be 
until some new development of the dispute calls for special con- 
sideration. 

The warrant market has been depressed, business having been 
done at considerably lower prices. The withdrawals of iron from 
the store have not been so large as was anticipated, and the ship- 
ments have also declined in amount, so that operators have had 
little inducement to buy pig iron. The depressed condition of the 
stock markets has also had an unfavourable effect upon the warrant 
market. 

The ironmasters have altogether withdrawn the quotations of 
special brands, as they are not offering to sell in the public market. 
Merchants quote g.m.b., No. 1, at 51s. 9d.; No. 3, 51s. 3d.; and 
these rates are respectively 2s. 3d. and 2s. 6d. per ton below the 
prices current a week ago. 

The shipments of pig iron in the past week amounted to 
8597 tons, compared with 12,494 in the corresponding week of last 
year. Canada took 1163 tons, United States 975, Australia 603, 
Germany 467, Italy 400, France 255, South America 170, Belgium 
140, Holland 100, India 100, other countries 308; the coastwise 
shipments being 3916 tons, compared with 3015 last year. 

In the course of the past week there was shipped from Glasgow 
machinery to the value of £13,102 ; sewing machines, £5860; steel 
goods, £9933 ; and general iron manufactures, £36,000. 

The finished iron trade is very busy, makers being very much 
pressed for deliveries under contract. Their ition just now is 
somewhat difficult owing to the high prices of pig iron and fuel. 
Forge pig iron is becoming scarce in ‘Scotland, and prices are, 
therefore, much above the average. The makers have issued a 
circular to their customers, stating that in consequence of the 
drawbacks alluded to they may in a short time not be able to 
execute contracts according to original arrangement. The prices 
are firm as follow :—Lowest and second grades of common bars, 
£6 15s.; highest grade, £6 17s. 6d.; nail rods, £7 5s.; hoops, 
£7 10s.; and sheets, £8 5s., all less the usual 5 per cent. discount. 

The steel makers are fully employed, but they have to contend 
with wages and other troubles arising out of the present situation 
of the iron trade. The prices of steel angles are quoted at £6 7s. 6d. 
to £6 10s.; ship plates, £7 2s. 6d.; boiler plates, £8 2s. 6d., all less 
5 per cent. discount for delivery in Glasgow district. In order to 
keep their steel works going at Glengarnock, Messrs. Merry and 
Cuninghame have been obliged to purchase basic pig iron in the 
Cleveland district, their own furnaces being out of blast owing to 
the furnacemen’s strike. The iron has to be shipped from the 
Tees to Grangemouth, and thence brought along by the Forth and 
Clyde Canal. It is understood that the makers of Siemens steel had 
acquired very considerable quantities of hematite pigs before the 
furnaces were stopped. 

The small pipe or greensand moulders of Glasgow and district, 
after being on strike about two months resisting a reduction of 5 
per cent. in their wages, have gone back to work, the question in 
dispute having been referred to arbitration. The settlement of 
this strike will increase the home consumption of pig iron by about 
1200 tons per week. The Glasgow pipe founders have tendered 
by cable for 20,000 tons of pipes for Sydney, and it is expected 
that the result will be known almost immediately. The pipes are 
to be water mains of 4ft. internal diameter, and it is all but certain 








that they will be shipped from the Clyde. The import trade in 
Spanish hematite ore is practically at a standstill, owing to the 
stoppages of the furnaces. During September the imports 
amounted to 40,190 tons, and at the end of that month the total 
arrivals for the three quarters of the year ted 411,753 tons, 
compared with 349,865 tons in the cmnapaeting period of last 


year. 
The coal trade is in a very unsettled condition; the total t 
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at a firm basis price. In France the iron industry a 

ffroatly influenced by the prevailing strikes, and therr cneoquesin 
e pig iron business remains firm. In the finished iron branch 

bars, hoops, and girders are in somewhat livelier demand, and 

prices have, consequently, gained in firmness, A steady business 

is reported to be going on at the steel works, The St. Loui 

works have booked large orders for shipbuilding and export, while 





of the exports has been decreasing, as is usual at this season of the 
year, but owing to the restriction of output by the colliers, the 
supplies are very little, if any, above current requirements. As 
regards ell coal and steam coal, the prices are very firm. In con- 
sequence of the blast furnaces being out, the supply of splint coal 
is more plentiful and prices are lower. Main coal is also somewhat 
easier in price. 

Rather more than a week ago the coalmasters in the Larkhall 
district of Lanarkshire gave their colliers an advance of 6d. a day. 
This action has encouraged the miners elsewhere to press for an 
increase which has so far been refused. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


AN easier tone unquestionably prevails in the steam coal trade, 
and as there has been so much dash of late, and express work in 
a orders, coalowners are a little put out, and are not so 
rigid in prices. Best steam can be bought at 3d. to 6d. less per 
ton than it was selling at last week. 

On ’Change at Cardiff there has been less animation, yet all this 
may change in a day, and possibly is only a slight reaction from 
the spurt which took place before the monthly holiday. This 
monthly holiday is now regarded as an ‘upset week,” and is 
extending from one day to several, so that the course of things in 
future will very likely be an exceedingly busy week in advance and 
a quiet week following the holiday. 

is week some of the prominent coalowners, I hear, have as 
much as they can do, so that the slackness is not general. Ruling 
quotations are as follows :—Best steam, 15s. to 15s. 3d.; seconds, 
from 12s. 6d. to 14s, Small steam is not quite so much in demand, 
and 7s. 3d. is now accepted. 

House coal is getting into fuller demand, and before many weeks 
advanced prices will rule. At present No. 3 is selling at 14s. 3d. 
No. 2 is not so firm, and 12s, 6d. is accepted ; small of this brand 
as low as 7s. 6d. 

Swansea is quoting best steam up to 15s. 9d., and No, 3 Rhondda 
from 14s. 6d. to 15s. If the coal trade drooped for a few weeks, 
lower prices would prevail in most of the industries; but so far 
there is little or no change. 

Swansea reports coke from 19s. In Cardiff, though there is not 
so much pressure to complete orders, prices are still furnace at 
21s., and foundry up to Patent fuel is not so brisk at Cardiff, 

rices remain 14s, to 14s. 6d. Cardiff and Swansea From Swansea 
large experts were sent last week. 

The import of ore from Bilbao has been considerable the past 
week, alam be expected to continue, so that stocks can be filled 
up before the winter. This week sea rates were rather weak, 
some as low as 5s. 6d. This would only yield £275 to a steamer of 
1000 tons, but the double journey is to be relied upon, ‘‘ coal out, 
ore in.” 

I find that a capital plan prevails on the Taff Vale . 
The management has to arrange for a coal traffic often of 40, 
tons a day, and usually 130,000 tons a week; and as the despatch 
is of vital consequence the larger the trains taken down the better 
and the less costly to the railway. The rule now found to work 
well is a rebate on every train of 400 tons. 

The inquiry into the possibility of lessening expenses on the Taff 


Vale is ing. 

lam Piad to note that Mr. Pullen, who served his time in the 
Taff engineering department, has been elected to the assistant posi- 
tion in the Engineering School, Cardiff University. 

The iron and steel trades maintain their animation, and a large 
make, especially of steel, is going on, and at better prices. 
B and Si bar are from 10s. to 12s, 6d. higher, and 
makers firmly resist any reduction of the last quotation. Last 

uotations, Swansea Exchange, were:—Bessemer, tin-plate blooms, 
25 12s. 6d. to £5 15s.; tin-plate bars, £6 to £6 2s. 6d.; Siemens 
tin-plate bars, £6 5s. to £6 7s. 6d. 

Glasgow pig has fluctuated this week from 51s. 4d. to 50s. 9d., 
and left off easy; Middlesbrough is at 47s. 9d.; Welsh hematites, 
67s. 6d. Welsh bars are still £6 5s. to £610s. Steel sheets range 
from £8 15s. to £9 15s. Steel rails, heavy, £5 5s. to £5 10s.; 
light, £6 10s. to £6 15s. 

Another old works is likely to come to the hammer, and be 
scattered. I shall give particulars again. 

Welsh collieries are being held tenaciously, but I note that one 
in the Forest of Dean, the Speedwell, is to be sold. 

The Main Colliery Company, near Neath, is going to sink two 
deep pits. T. Lancaster and Co. also contemplate several at 
Blaina. 

Another colliery building company is announced. Why not 
broaden out the idea, as long suggested by Sir George Elliott, so 
that each collier should get his own freehold ? 

Another illustration of ‘‘coals to Newcastle” came under notice 
this week by the arrival of 350 tons steel rails at Barry Docks from 
Workington. Northern industry continues to vie with that of 
Wales, and this week large quantities of pig iron from Maryport, 
Glasgow, and other places were received. 

The rail trade, coastwise and foreign, from Wales this week was 
limited, the chief foreign being 300 tons to Port Pirie and 750 tons 
to Buenos Ayres, with a quantity of fish-plates, &c. 

A good cargo of scrap steel from Portsmouth came into Swansea 
this week. Newport continues tolerably brisk, though there has 
been some friction at the docks again. Burton and Sons have 
despatched large cargoes of plates to Swansea, Bristol, and Liver- 

| 





In the Swansea district the tin-plate trrade continues firm, and 

rices are advancing, though the stocks are slightly larger than 
fate average, and last week export was less than make. Shipments 
were 61,403 boxes, and make 74,035 boxes. Last quotations show 
the improvement in trade. Cokes, 17s. to 17s. 3d.; Bessemers, 
17s. 6d. to 17s. 9d.; Siemens, 18s. to 18s. 3d.; charcoal, 20s. to 
22s. 6d. Thetrade with New York continues large. In September 
we sent £374,788 value in tin-plates; and to Canada, value 
£21,162 ; Russia taking a higher place, being debited with £47,964. 

Miners’ strikes at Llanelly and 8 are threatened. The 
trade difficulties at Newport are arranged, and that also of the 
steel workers at Dowlais. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE general condition of the iron trade over here has, this week, 
not pr ted hange of importance. There is still the same 
want of animation, and the same want of confidence to be com- 
plained of. Only where Government or other special orders are 
placed, the state of things appears more cheerful. _ 

Regarding the Silesian iron market, rather contradictory reports 
are circulating. While from one side a firmly-maintained condi- 
tion of the general iron industry is related, notes from Upper 
Silesia state the situation of the iron business to be anything but 
hopeful. The high prices of coal are universally looked upon as 
the cause of the present low state of affairs. Nevertheless, the 
Silesian works seem to be disinclined to accept the reduction in 
price proposed by the wrought iron syndicate. — 

The general tone of the Austro-Hungarian iron market may be 
termed satisfactory. A healthy demand is felt in most branches. 
Pig iron remains unc and firm; rather higher quotations 
have been fetched of late. In forge pig some orders have 
been booked ; while foundry pig meets with smaller request, but 








the hine factories are not so well off—but few somi 
in. Old rails are dull at att. p.t. at works, ow orders coming 

An improving tendency characterises the Belgian iron 
Demand and employment are increasing in all iearaches of idea 
Prices continue to harden up, especially for pig iron. y 

The Rhenish-Westphalian iron trade has not presented any novel 
feature this week; only in some special branches an improved 
request can be noticed. But on the whole demand has remained 
weak, and prices have not changed for the better. In iron ore little 
business is done, qonty ane. Red iron ore was noted 
M. 8 to 9; roasted ditto, - 12 to 13 p.t. at mines. Rather more 
business is going on in minette, where prices are firm and in 
some cases, even show a slight inclination to rise. In Luxembu 
M. 2°40 to 3°60 is being quoted oy at mines. Pig iron is, with few 
anes pee in a bad condition. The business done is only ona ye 
small scale. In consequence of this the figures for September will, 
no doubt, show a considerable increase of stocks. For spiegeleisen 
inland demand is very weak, it is true; but from abroad, France 
and Belgium especially, a lively demand is coming forward, and 
some good orders have been booked. Forge pig meets with little 
request, while foundry pig is in steady and satisfactory demand. 
Last week’s quotation for spiegeleisen—10 to 12 p.c. grade—was 
M. 66 p.t. For Siergerland, good forge quality, M. 53 to 56. 
foundry, No. 1, M. 75; No. 3, M. 63. Basic, M. 50; Bessemer. 
M. 65 to 70 p.t., at works. On the malleable iron market there ‘ 
likewise little life to notice; waiting still continues to be the order 
of the day. Bars are in weak request, while the demand for hoops 
has become more animated of late. Plates and sheets have not 
changed in tone. Satisfactory employment is reported to be going on 
at the foundries, machine, and wagon factories. Steel rails 
are reported to have been offered at the Kinigsberg Railway 
Administration by a Rhenish works at M. 140 p.t. 

The following are the present list prices p.t. at works:—Good 
merchant bars, M. 140; angles, M. 150; girders, M. 150; hoops, 
M. 145 to 150; steel billets, M. 110; heavy boiler plates, M. 0" 
tank ditto, M. 180; steel plates, M. 190; tank ditto, M. 160 to165, 
and more. Sheets, M. 180. Iron wire rods, common quality, 
M. 130 to 135; in steel, M. 125; drawn wire, iniron or steel, M. 14 : 
wire nails, M. 160; rivets, M. 200; steel rails, M. 144 to 150; 
steel sleepers, M. 137 to 140; complete sets of wheels and axles, 
M. 320; axles, M. 240 to 250; steel tires, M. 230 to 250; light 
steel rails, M. 125 to 130. 

The continued dulness on foreign markets has led to a consider- 
able decrease in the export of Swedish iron. But for the excellent 
business hitherto maintained in plates, wire rods, and rails, which 

rtly makes up for the reduced export of other articles, all 

ranches of iron industry would show a considerable downward 

movement. The total export of iron this year was, till end of 
August, 3,725,160 cwt., against 3,883,940 ewt. for the same period 
the year before. e export of iron ore has, on the other hand, 
remained extremely brisk and even gained an unprecedented 
extent. This is due, partly to the animated demand from the 
Thomas-Gilchrist works, partly to the fact of several of the Spanish 
mines being exhausted, which forced English as well as German 
firms to use Swedish ores. Till end of A , 2,750,920 ewt. iron 
ore was “gaa against 1,714,520 cwt. during the same period 
the year before. 

Russian papers state the building of a Siberian railway to be a 
decided thing. The work is to be carried out on behalf of the 
Government, and at once to be proceeded with. Considerable 
importance is, it appears, attached to the future of this line— 
commercially and strategically—if not a closer relation to the 
United States might ultimately be attained by it. Russian coal 
is rising to t importance, if Russian reports are to be 
believed. Following the patriotic example set by the Black Sea 
Fleet, the Russian Pacific Squadron is intending entirely to dispense 
with the use of English coal, having luckily got into possession of 
splendid deposits of excellent coal in the South Ussuri district. 

he importance of this discovery, which would, in case of war, 
vastly facilitate naval operations in the Pacific, is duly pointed out. 

If money is power, the Socialists are certainly growing more 
formidable. In 1880 their receipts were stated to be M. 37,310; 
in 1883, the sum was M. 95,000 ; in 1887, it had reached M., 208,665 ; 
and since then still further growth is reported. 








THE Mryinc Exuipition: CLostinc CEREMONY.—The Interna- 
tional Exhibition of Mining and Metallurgy was brought to a close 
on Saturday last by a reception and conv ione held in rooms in 
the Crystal Palace, near the low-level entrance. A goodly com- 
pany gathered, many ladies being present, and a pleasant evening 
was spent by many who had no very direct or personal connection 
with metallurgical industries. Among tbe well-known faces pre- 
sent were those of Mr. William Crookes, of high vacua and rare- 
earth fame; Mr. Sandberg, best known as the designer of the 
Goliath rail; Mr. Ferguson, the honorary secretary of the exhibi- 
tion; and Mr. J. E. Carne, of the New South Wales Commission. 
During the evening a good selectior. of vocal and instrumental 
music was got through ; while a smoking room, that would have 
been comfortable had the draught been less tempestuous, afforded 
a retreat for those satiated with sweet sounds. For some reason 
that remained partly obscure, the reception down on the programme 
to be held at 9 p.m. was passed over altogether, and no official move- 
ment was made until nearly 10 o’clock, when the chairman of the 
Executive Council of the Exhibition, Mr. Pritchard Morgan, opened 
the ball by aspeech dealing with the rise, progress, and success of the 
Exhibition then about to close. Considering the difficulties caused 
by lack of time and indifference in this country to the aims of an 
undertaking of the kind, a considerable measure of success had been 
achieved. He was glad to say that, contrary to the expectation of 
some, a balance had resulted, which relieved the guarantors of 
their liability. In spite of all obstacles, the international character 
of the Exhibition had been proved by the presence, as exhibitors, 
of countries the most remote and diverse. From Norway to 
Turkey, from China to New Caledonia, had been gathered exhibits 
of the most varied kind, and there was little doubt that another 
Exhibition held in two years’ time would be much better supported. 
The staff of the New South Wales Government Commission, in 
connection with whom he would name Mr. Wilkinson, of the 
Geological Department, had contributed perhaps more than 
anyone to the display now about to be withdrawn, and 5 ial 
thanks were their » fo Mr. Wilkinson, in the unavoidable 
absence of Sir Saul Samuel, Agent-General, New South 
Wales, and Mr. Oscar Meyer, Executive Commissioner for the 
Exhibition, briefly replied. It was to the action of Sir 
Henry Parkes, who, promptly ag | the value of an 
international exhibition of this nature, had brought about the 
formation of a Commission, and through them had_ been able 
to place proofs of the enormous mineral resources of the colony 
before lish eyes, that credit was justly due. Thanks to the 
courtesy of the Council of the Exhibition, more space than that 
originally allotted had been granted, and the exhibits had — 
disposed to the greatest advantage. In the interests of mining anc 
metallurgical industries it would be a great a. if an — 
national congress could be initiated and held periodically for t c 
interchange of ideas aiding the development of better met! ods an 
increasing our sum of exact knowledge. The Executive Commis- 
sioner for South Australia having spoken and deprecated the — 
sion of the Crystal Palace Company to refuse to allow the exhibi- 
tion to remain open for a longer time, and one of the mg 
having defended the action of the company though regretting the 
necessity for it, the proceedings shortly came to a close. 
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NEW COMPANIES. 


Tar following companies have just been regis- 
red:— i a 
" Atkins’ Amalgamator Syndicate, Limited. 
is company was registered on the 4th inst., 
une po of £20,000, in £1 shares, to acquire 
the inventions of Geo. Jones Atkins with refer- 
nce to the extraction of geld, silver, and other 
metals from their ores, and all improvements 
which he may make therein, and his patent rights 


jn respect to such inventions. The first sub- 
scribers are :— ‘ 

*Alderman E. Hatt, 14, Moorgate-street, char- é 
ntan’ os: Dae ak Sk 88 6s 

* oon 10 and 192, Gresham House 1 

+8. “stuttaford, 49, Fore-street, merchant .. .. 1 

+g, J. Atkins, LF Moselle-gardens, Tottenham, | 
-tro-metallurgis' PhS Serre 

Hn spencer Moore, 34a, Throgmorton-street, mer- : 
Meath. oo oe. 90 Nie heh ee RES Se se, 08 

. , 50, Caversham-road, N.W., secretary 1 
iL Gayiation’ 45, Marlow-road, Anerley, ac- 

countant «- «+ ++ + » ae 1 


There are not to be less than three nor more 
than seven directors ; the first are the first four 
subscribers and D, C. Griffiths; qualification, 
£250 in shares or stock ; remuneration, chairman, 
£250 per annum; other directors, £200 ae 
annum each, and 1 per cent. on net profits after 
20 per cent. dividend, the same to be divisible. 
Solicitor, Mr. W. T. Hart, 50, Moorgate-street. 

Bullers, Limited. 

This company was registered on the 6th inst., 
with a capital of £200,000, in £10 shares, one- 
half of which are preference shares, It is a 
reconstruction of Buller, Jobson, and Uo., 
Limited, electrical, telegraphic, and mechanical 
engineers. The subscribers are :— 


“Ernest W. Buller, 49, Charlotte-road, Birming- 
ham, engineer .. «. «. «+ s+ + ee 
*H. C. Jobson, Kidderminster, engineer 
E. J. Chamb Lag gi ae hoe 
W. Greenhill, Dudley, bank manager 
A. T. Buller, Penrith, landagent .. .. 
J. T. Harris, Stone, Stafford, engineer .. 
E. P. Jobson, Dudley, solicitor... .. .. .. .. 
The number of directors is not to be less than 
two, nor more than seven; the first two of the 
subscribers are the first directors. Solicitors, 
Messrs. Smith, Pinsent, and Co., Birmingham. 
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E.and H. Roberts, Limited. 


This com was registered on the 7th inst., 
witha capital of. £50,000, in £10 shares, to acquire 
the business of agricultural, general, and hydraulic 
engineer, iron and brassfounder, and millwright 
carried on by Edwin Roberts and Henry Roberts, 





at Densh r, P ham, Northampton, trading 
as E. and H. Roberts; and also the business of 


builders’ merchant, oil broker, and general agent 
carried on by Alfred Roberts, at Denshanger. 
The consideration for the business first mentioned 
is £30,700, payable £6700 in cash and the residue 
in fully-pai e consideration for the 
second-mentioned business is £1845, payable 
£345 in cash, and the residue in fully-paid shares. 
The subscribers are :— 


Shares. 
*E. Roberts, Denshanger, engineer, &c. -. 1200 
*H. Roberts, Denshanger, e 2 rae 
*A. Roberts, Denshanger, builders’ merchant .. 150 
*T. J. E. Roberts, D eer - 100 


Mrs. H. Roberts, Denshanger .. .. .. .. .. 50 
Miss L. 8. E. Roberts, Denshanger.. .. .. .. 50 
Mrs. G. R. Kidman, Ramerwick .. .. .. .. 50 


The number of directors is not to be less than 
four, nor more than nine; qualification, 50 shares; 
managing directors, 100 shares. The first four 
subscribers are the first managing directors, and 
will be entitled to remuneration as follows:— 
E. Roberts and gy grange £300 per annum 
each; A. Roberts, £ per annum; T. J. E. 
Roberts, £200 per annum. Solicitor, Mr. W. R. 
Parrott, Stony Stratford. 





Furnace Gases Company, Limited. 


This company was registered on the 4th inst., 
with a capital of £50,000, in £50 shares, to adopt 
an unre; red agreement with Messrs. Robt. 


and John Dempster, and to trade as extractors of 
products from furnace gases, and as tar distillers, 
manufacturing chemists, and druggists, and as 
drysalters, e subscribers are :— 

J. Dempster, Newton Heath, Manchester, engi- 4 


neer . ++ «8 es os od.) ae “oe ee a 

C. C. Dunkerley, 66, Port-street, Manchester, 

MO MONON o ae: ey" 6 cok ak. aa de 

A. C. Briggs, Roundhay, Leeds, colliery owner .. 

¥. Saserten, 15, Norfolk-street, Manchester, 
Se : 


C. E, Whitehead, Pendleton, traveller .. |. |: 
7 A. Hepworth, Cheetham Hill, Manchester, 
R. Dempster, Newton Heath, engineer: ‘ 

The number of directors is not to be less than 
three, nor more than six; the subscribers are 
to appoint the first; ualification, ten shares, 
The company in general meeting will determine 
remuneration. The registered office is at Messrs, 
Robt. and John Dempster’s Gas Plant Works, 
Newton Heath, Manchester. 
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Roach's Shipbuilding and Engineeving Company, 
Lamited. 


This company was registered on the 4th inst. 
with a capital of £550,000, divided into 27,500 
Preference and 27,500 ordinary shares of £10 
sek, to purchase the Delaware River Ironship 

uilding and Engine Works, at Chester, on the 
x laware River, Philadelphia, and also the 
Neen Ironworks, at Ninth and Tenth-streets, 

ew York, U.S.A. The subscribers oar 


ry Richardson, Hook, Surrey, clerk .. .. .. 
- ania, 11, Belleville-road, Wandsworth, clerk 
L arris, 86, Albert-road, Dalston, clerk .. .. 
On Robertson, 25, Austin Friars.. .. .. .. 
. KE. Aneling, 12, Compton-street, Regent-square 
a a aman sraeelerges 
‘tnd wie Secor Sate i, thet 
Pip number of directors is not to be less than 
she hor more than nine; qualification, £500 in 
‘ares; the first are F, Baring Du Pre, John 


tt et ee 





Walker, Percy L. Forwood, Charles McCulloch, 
R. T. Napier, and M. S. Vanderbyl; remunera- 
tion, chairman, £750 per annum, and each 
director £500 per annum. Solicitors, Messrs, 
Stretton, Hilliard, and Co., 75 and 76, Cornhill. 





Leeds and London Electrwal Engineering Com- 
pany, Limited, 

This company was registered on the 2nd inst., 
with a capital of £100,000, in £5 shares, 9750 of 
which are £7 per cent, non-cumulative preference 
sbares, 250 are founders’ shares, and 1000 are 
ordinary shares, to form centres in any towns and 
districts in the United Kingdom or elsewhere, at 
which electrical energy may be generated and 
accumulated, and from which the same may be 
distributed. The first subscribers are :— 

Shares. 
H. Linklater, 5, Benthal-road, N., accountant .. 1 
T. B. Arundell, 1, Devonshire-street, Portland- 





ee SA ae Oe ee es ee 1 
P. H. Clark, 51, Norroy-road, Putney, clerk.. .. 1 
J. Whitehead, Heycot, Crouch End, electrical 

engineer oat wh led 44° ae len” be | apy” 06 1 
J. A. Roxburgh, 77, Queen’s-road, Finsbury Park, 

Gap Wee ak uc tt we ce ce oe 1 

. K. Chambers, 10, Rich d-villas, Holloway, 

Ce ea eee 1 
G. W. 8. Hawes, 25, Colebrook-row, N., short- 

RENN 6 cc ks ele Se ew as oe 1 


There are not to be less than three nor more 
than seven directors; the first to be appointed by 
the subscribers; qualification, £500 in shares; 
remuneration, one-tenth of net profits after 7 per 
cent. dividend, with the proviso that the same 
shall not exceed £1500 divisible. Solicitors, 
Messrs. Wilson, Bristows, and Carpmael, 1, 
Copthall-buildings. 








THE PATENT JOURNAL. 


Condensed from ‘* The Illustrated Oficial Journal of 


Patents. 


Application for Letters Patent. 


«”" When patents have been “communicated” the 
name and of the communicating party are 


6th October, 1890. 
15,756. Sizinc and Breakinc Coxe, W. H. Baxter, 


ax. 

15,757. ComprineD WATER FILTER and Pump, J. Dixon 
and J. Skirrow, Halifax. 

15,758. Puttinc and Breakine Sitk Waste, &c., M. 
Lister, Halifax. 

17,759. Looms for Weavino, W. A. Booth, Manchester. 

15,760. Gas Enornes, H. N. Bickerton, Manchester. 

15,761. CarriaGE of Eoos and Fruit, J. Smith, Guild- 


ford. 
15,762. Makina Buttons from Meta. Tvupes, J. Mil- 


, Bristol 

15,763. Securine the Fasrentne of Meta Evecers, J. 
Milward, Bristol. 

764. ATTACHING Buttons to Boots, &c., J. Milward, 

Bristol. 

15,765. Tor Frame for Revotvinc Woopen B1ocks, 
E. H. Protheroe, Birmingham. 

15,766. Taos of Laces, J. Farren, Birmingham. 

15,767. Rupper Tires for Bicycies, H. Harford, South 


15 


e 
15,768. TurNinG Over the Leaves of Music, C. Stanley, 
Norfolk. 


“) 

15,769. Sprinc Walist-Banps for Aprons, &c., W. 
Bowden, Manchester. 

15,770. Lerrer-copyinG Presses, F. A. Paget, London. 

15,771. DiscHarcine Disinfectants, C. Symes, Liver- 


1. 

is79, Heatinc and Expanpinc Cranks, A. and A. 
Neilson, Glasgow. 

15,778. TrReapLes for WatcHMAKERS’ Latues, c., J. 
Co ley and A. Hirst, London. 

15,774. ELEcTrric 

London. 

15,775. Packinc LeatHer Hose Pirine, J. C. Merry- 
weather, London. 

15,776. Copyine Paper, F. Hawke, London. 

15,777. ELecrric Meters, B. J. B. Mills.—(7. Blein, 
France.) 

15,778. SEPARATING ORTHOTOLUOL-SULPHONIC, &c., 
Acips, M. Lange, London. 

15,779. Pipes and Tupes for Smoxtine, A. Posener, 


ADVERTISING Ba.ioon, A. Fris, 


mdon. 
15,780. Sream and Hypravtic Proputsion, C. Legge, 


ndon. 

15,781. Firap REVERSIBLE Writinc TaBe, F. Tonn- 
stein, London. 

15,782. Potisnine, &c., Initation Stone, J. F. and A. 
Chiverall, London. 

15,788. PuHorocrapHic Cameras, J. D. Mucklow, 


mdon. 
15,784. Bricks, &c., G. A. Wright, London. 
15,785. AcruaTInG Rattway Ponts, &c., L. B. Stevens, 


ndon. 
15,786. SEMAPHORE SIGNALLING Apparatus, L. B. 
Stevens, London. 
15,787. Rotary Motive Power Enoines and Pumps, 


J. D. Young, G Ww. 
15,788. AuTomaTic Gas-LiGHTERS, &c., L, Newman, 
London. 
15,789. PHorocraps Stanps or Hotpexs, A. Rocholl, 
ndon. 


15,790. Matrurine Wing, &c., E, R. Budden, London. 

15,791. Transmission of Power, B. J. B. Mills.— 
(T. A. Edison, United States.) 

15,792. INcANDESCENT E.ectric Lamps, B. J. B. Mills. 
—(T. A. Edison, United States.) 

15,798. Construction of Bripces, D. Campbell and 
G. L. Schultz, London. 

15,794. Fitrers, H. H. Lake.—(A. Higgons and M. B. 


Manwaring, United States. 

15,795. Wick.ess Or Lamps, A. Shedlock, London. 

15,796. Drivisa Gear for Rartway Veuicies, C. D. 
Abel.—(Kramer and Co., Germany.) 

15,797. IncrEasinG the Erriciency of TuBULAR STEAM 
Borrers, E, Petersen, London. 

15,798. MicropHones, A. J. Boult.—(F. Poirson, 
France. 

15,799. Distriputinc or Composina Type, J. G. 
Retaux and J. A. Medawar, London. 

15,800. Tarcets or Butts, A. J. Boult.—(J. Belet, 
France. 

15,801. Typg-writers, J. Jackson, London. 

15,802. Apparatus for OPENING OysTERs, W. J. Bowl- 
ing, London. 

15,803. New NAPHTHALENE Derivative, J. Y. John- 

son.—(Badische Anilin and Soda gp Germany.) 


15, oa AFETY Lamps, W. Abbott and T. Fairies, 
ndon. 

15,805. ArRatinc and Borriine Liquips, J. M. 
acDo , London. 


15,806. TREATMENT of METALLIC Orgs, A. J, Campion 
and J. E. Tenison-Woods, Margate. 

15,807. Steam Borrers, A. J. Campion and J. E. 
Tenison-Woods, Margate. 

15,808. Apsustine Pivots of Swinaina Mirrors, &c., 
8. Ta ashima, London. 

15,809. Teaspoons, C. 8. 8. Laing, London. 

15,810. Tea-cups, C. 8. 8. Laing, London. 

15,811. Fasteners for Windows, H. Hardy, London. 

15,812. PREvENTING the Racine of Suips’ Screw Pro- 
PELLERS, F. Morris, London. 

15,813. ExmiBiTtiInc ADVERTISEMENTS, A. G. Warren, 


ndon. 
15,814. Wasuine Macuines, J. Gamgee, London. 





15,815. Fire Ink and Pencii Eraser, E. 8. Probyn, 
Pontypool. 
7th October, 1890. 
15,816. Tires for VeLocipepes, &c., H. Thompson, 


mdon. 
15,817. Rotary Inxstanps, J. F. Garrow, London. 
15,818. WHEEL Tires, C. Challiner, Manchester. 

15,819. Evectric Dynamos, &c., J. Johnstone, Edin- 


burgh. 
15,820, CycLe Ware. Tires and Riss, H. W. Parnall, 
Bristol. 


15,821. CycLe Waeet Tires, H. W. Parnall, Fishponds, 
15,822, Bans for Transmittinc Motion, C. ks, 


London. 
15,823. Incusator for Hatcuina Ecas, &c., J. Morse, 
Bristol 


15,824. Fastenine Souitarres, &c., W. de C. Prideaux 
and J. C. Chave, Bristol. 

15,825. Piston VaLves, H. Carlisle, Sheffield. 

15,826. MANUFACTURE of Bent Cranks, W. R. Dawe, 
Sheffield. 

15,827. SecurinG Tires of Cycies, W. Crampton, Shef- 
field. 


15,828. Dynamo Macuines, W. F. King, Glasgow. 
15,829. BreapTHinc Macuines, J. Smyth and J. Hale, 


ow. 

15,830. Repuction of Ores, J. T. King.—(7. S. Blair, 
jun., United States.) 

. Weipino Pipes, J. T. King.—(J. Simpson, 
United States.) 

15,882. Fotpinc Hanp Barrow, E. Williams, Bristol. 

15,833. TemperInG F.iuip for Treatina Sree, E. 
Tweedy, Manchester. 

15,834. Cans for Parnt and Enamet, J. 8S. Crowley, 
Manchester. 

15,835. Maxine Nets for Fisuine, &c., W. Stuart, 


Glasgow. 

15,886. Pivotrep Watcu Cy.inpers, H. Lambe, 
Ealing. 

15,837. Workinc CaBLe Tramways, G. Newnes and 
G. C. Marks, Birmingham. 

15,838. RecoveRinG SuLPHaTE of Porasu, J. Hofmann, 
Bristol. 

15,839. PsorocrapHic Derective Camera, A. J. 
ke Maciel 

15,840. Marcu Boxes, S. Bott and J. Sheppard, Bir- 


mingham. 
15,841. BaLtinc Macuines, W. G. Bywater and T. B. 
B 





eanland, Ss. 
15,842. Mountixa of Puorocrapus, &c., R. H. L. 
‘alcott, London. 
15,848. Firrines for Casement Winpows, &c., J. Sim, 
ontrose, N.B. 
15,844. Piates of Dinner, &c., Services, E. Pidsley, 
Broadclyst. 
15,845. WEARING APPAREL, R. Paulson, Mansfield. 
15,846. Swinoine Corts for Use at Sza, H. Cuningham, 
London. 
15,847. Rerrvinc Linseep O11, C. Morfit, London. 
15,848. Rerininc LinsEeED O11, C. Morfit, London. 
15,849. Perpetvat Motion, G. E. p, Chiswick. 
15,850. ArRrAL Locomotion, C. L. Wells, Naples. 
ag 2 se for Maxine Borries, H. L. Phillips, 
mdon. 
15,852. VeLocipepgs, J. H. Kenyon, Blackburn. 
15,853. Means for ILLuminaTION by O11 Lamps, J. 
Lewis, Bristol. 
15,854. GLUTEN Foop Preparations, F. T. Simson and 
J. Cox, London. 
15,855. ~ eae of Bicycte Wuee ts, H. Pitt, 


Bradford. 

15,856. Srockrines and Hair Hose, W. E. Heys.— 
(Doré and Co., France.) 

15,857. Printine or Stampinc Inks, C. M. Higgins, 


mdon. 
15,858. Printine or Stampine Inxs, C. M. Higgins, 


mdon. 

15,859. SorreNinG Rerractory Ores, J. L. Hopper, 
London. 

15,860. UniversaL Joint Covupiina for Pipes, J. 
Walker, London. 

15,861. CrrcuLar Kwnittinc Macutnges, R. Jackson, 


ndon. 
15,862. MANUFACTURE of Purr Pans, M. W. Ponder, 

naon. 
15,868. Name Piates for Docs’ Cottars, W. A. Gales, 

Dartford. 


15,864. Name, &c., Boarps, F. W. Hayward, Norwich. 

15,865. Rees for Twines, &c., A. B. Kerry, London. 

15,866. CovERED Drain-DRY WaATER-cAN, H. Barter, 
Chipping Norton. 

15,867. JomnteD Strays for VentiLators, H. H. Green, 


ndon. 
15,868. Makino CELLULOID ARTICLES, C. R. Bonné.— 
. Hunaeus, Germany. 

15,869. MuttipLe SwitcasBoarps, C. R. Bonné.—({ Mix 
and Genest, Limited, Germany.) 

15,870. INDIA-RUBBER Tires, C. Rissmann, London. 

15,871. MuLtTipLe SwitcuBoarps, C. R. Bonné.—( Miz 
and Genest, Limited, Germany.) 

15,872. Warp Looms, E. Frieden and F. Kessner, 


mdon. 

15,873. MutipLe Switcu Boarps, C. R. Bonné.—( Mir 
and Genest, Germany.) 

15,874. PREVENTING Noise in TELEPHONIC APPARATUS, 
J. Cerpaux, London. 

15,875. WHEEL Frames, F. E. Jones, Birmingham. 
15,876. Cash Recaisters, P. M. Justice.—(The Lamson 
Consolidated Store Service Company, United States.) 
15,877. Construction of Hansom Cass, J. C. Munro, 


mdon. 
15,878. Testinc the Properties of Fiour, J. Hogarth, 


Glasgow. 

15,879. Carr Sappies, E. 0. Blackford and H. R. 
Stoughton, London. 

15,880. Pipinc for Burtp1nc Wa ts, W. W. Dunnett, 


on. 

. Rermvep Spirits of Wine, B. Dukes.—(J. 
Hradil, Germany.) 

15,882. Wincues, B. Dukes.—(Mayfarth and Co., Ger- 
many.) 

15,833. Mgasurinc Fasrics, B. Dukes.—/(F. C. Stephan, 
Germany.) 

15,884. PortaBLe SHampoos, A. J., H. C., and W. C. 


, London. 

15,885. TurTep Fasrics, A. Bollentin, R. Stuntz, and 
A. Cudell, London. 

15,886. Harrows, J. H. Howard and E. T. Bousfield, 
London. 

15,887. <a G. F. Redfern.—(W. Linholdt, Ger- 
nany. 

15,888. Water Conpuctors for TurBINEs, J. Graham, 
London. 

15,889. Metauuic Posts, F. Milliken, London. 

15,890. ELecrricaL Firinc Apparatus, &c., R. Dick, 
London. 

15,891. UmBre.ias, &c., 8. J. N. Norton, London. 

15,892. Wispow CLEANING ApparRaTvs, J. E. Trigg and 
A. J. Byrd, London. 

15,898. Stoprerine Bortiess, W. C. Hall, London. 

15,894, Freep Water Heaters, J. Atkinson, London. 

15,895. Securine Rats, 8. Pettit and H. R. Gatley, 
London, 

15,896. Steam Borers, J. Baird, London. 


15,897. PULVERISERS or CULTIVATORS, R. Stone, 
ndon. 
15,898. ReGcisTERING the NuMBER of Persons in Cars, 
A jardo, London. 


. Ga; 

15,899. pre ay H. H. Lake.—(H. Dutrieux, Belgium.) 

ee CELLULAR Non-conpvctTinG Buocks, L. Sterne, 
ndon. 

15,901. VentiLators, J. E. Sears, London. 

15,902. Drivine Bicycies, Tricyciss, &c., J. Kenyon, 


Halifax. 
15,903. Makinc CarBonaTe of Leap, N. K. Morris, 


ndon. 
15,904. Rack, A. Barrows, London. 
15,905. Drrvine, &c., Wire Strapies, P. A. Coupal, 
mdon. 
15,906. ManuractuRE of Dritis, &c., C. V. Haagen, 
London. 


15,907. Tuspes and Recepracies, N. 


Browne.—(7. 
Remus, Germany.) 





8th October, 1890. 


15,908. PerPetuaL CaLenpDar, C. Lucop, Hull. 

15,909. BREECH-LOADING ORDNANCE, &., G. Quick, 
Bournemouth. 

15,910. BREECH-LOADING ORDNANCE, &c., G. Quick, 

urnemouth. 

15,911. TunneLLine, &c., W. E. Heys.(F. M. Wolff, 
Germany.) 

15,912. Soxrrarres, &c., F. A. Walton, Bi ham. 

15,913, Steeve Links, &c., F. A. Walton, Birming- 


t :ham. 

15,914. Go. CLus, &c., J. Robertson, London. 

15,915. Sarery Vatves for Steam Borers, C. R. Jeyes 
and C. Fouracre, don. 

15,916. DELIVERING MeasuRED QuantiTI1Es of Liquips, 
C. W. Corbett, Glasgow. 

15,917. Inpicatinc Speep of Vessets, L. W. Winnall 
and F. W. Barber, London. 

15,918. GrounpD Mareriat for Fancy Work, M. 
Haessler, London. 

ay = Sewinc Macuines, J. and W. U. Morton, 


Ow. 

15,920. Tricycies, H. Middleton, Slough. 

15,921. IncanDEscent Evectric Lamps, R. Dick and 
J. D. Maclean, Glasgow. 

15,992. Pressinc Trousers, C. Flower, Glasgow. 

15,928, Tension Mecuanism, W. P. Thompson.—(P. A. 
Larippe, —.) 

15,924. Locks for PorTmanTEavs, &c., J. W. Holford, 

ca 
15,925. Umpre.ias, &c., T. Wrench, Manchester. 
15,926. Tires for Bicycites and Tricycies, J. E. 
‘arrow, Manchester. 

15,927. Stanps for Tea Kerries, &., M. F. C. Baker, 
Birmingham. 

15,928. AuToMaTIC AXLE for Trams, &., P. J. Kane, 
Phibsborough. 

15,929. MacazinE Ririe, H. George and L. O’Brien 
Birmingham. 

15,930. Linine Borers, C. Kellner, Manchester. 

15,931. Lintnc Boiters or Dicesters, C. Kellner, 
Manchester. 

15,932, ATTACHING BucKLes to Srraps, &c., G. Kew, 
Manchester. 

15,933. AcruaTiInc Camera Suutrers, S. E. Kelf and 
E. Heuner, ng. 

15,934. Cueckine, &&., Amounts, J. Bamford and H. 
McCarten, Birmingham. 

15,935. Sropprnc Horses from Bottine, D. Williams, 
Merthyr Tydvil. 

15,936. IGNITING ARRANGEMENTS in Gas ENGINES, 
F. W. Lanchester, Birmingham. 

15,937. Raisinc Buinps, T. and W. Taberner, Adling- 
to 


n. 
15,938. ee Looms, A. C. Dickson and J. Dickson, 


15,989. FLusH Botts, E. V. Orford, Birmingham. ,- 
15,940. Burtprne and Pavine Brocks, H. J. T. Bennett, 


Leeds. 
15,941. Raistnc and Forcrne Liguips, A. Bruce, 
gow; 
15,942. VivecaR Makino, J. A. Nettleton, East Grin- 
8 . 
15,943. Macuinery for Wire Nerttinc, E. 8. Bond, 
irmingham. 
ag Music Stanp and Reapine Desk, C. T. Gann, 
ndon. 
15,945. Pickers or SHuTTLe Cuecks, R. Mayall, jun., 


oyton. 

15,946. Weets for Cycies, G. and H. G. Petts and F. 
Clarke, Romford. 

15,947. Stipinc Wrxpows for Carriaces, W. 8. Frost, 


mdon. 
15,948. Lockine Guarps of Carvine Forks, G. Jones, 


mdon. 

15,949. Heatixa Feep Water for Borers, J. Wood, 
London. 

15,950. Heat Inpicators and Fire Atarms, §. 8. 
Walker, Birmingham. 

15,951. CLosurEs for Borries and similar VessELs, 
J. N. R. Latzko, London. 

15,952. Pweumatic or CusHIONED Tires, C. E. Zimdars, 


mdon. 

15,953. Lappers to ExTenD into TresTies, J. H. 
Heathman, London. 

15,954. SigNaLtine Cops, E. L. Cordes and A. M. 8. 
Erskine, London. 

15,955. Spring WHEELS, F. G. Burstow and J. W. 
Davison, London. 

15,956. SigNaLLInG Apparatus, J. P. O'Donnell, W. 
Smith, and I. A. Timmis, London. 

15,957. Locxtne Points, J. P. O'Donnell, W. Smith, 
and I. A. Timmis, London. 

15,958. PoTaBLE SIGNALLING APPARATUS, F. de Brandt, 


ndon. 
15,959. Vipratinc and WasHine Frames, A. Ark, 


mdon. 

15,960. Vatvep Botrie Stopper, J. P. Bayly.—(Z. 
Heyer, United States.) 

15,961. PHorocrapHic Camera, J. P. Bayly. —(W. 
Tobias, United States.) 

15,962. Hyprant, J. P. Bayly.—(J. and E. Greenavwalt, 
United States.) 

15,963. CasH Carrier, J. P. Bayly.—(C. McKiearnan, 
United States. 

15,964. Cutt Moutp, J. P. Bayly.—(S. Halsey and W. 
McGhie, United States.) 

15,965. Drawine Boarp, J. P. Bayly.—(J. Warden, 
United States.) 

15,966. Steam Encrnes, J. P. Bayly. —(G. Carey, 
United States.) 

15,967. KeyBoaRD ATTACHMENT for Pranos, &c., J. P. 
Bayly.—(C. de Vilbiss, United States.) 

15,968. Automatic Drinxine Basin, J. P. Bayly.— 
(J. Quigley, United States.) 

15,9 Mecuanicat Movement, J. P. Bayly.—(T. 
Gordon, United States.) 

15,970. Garment Supporter, J. P. Bayly.—(G. De F. 
Cluff and F. A. Davis, United States.) 

15,971. Rartroap SieePer, J. P. Bayly.—(T7. Gilmer, 
United States.) 

15,972. SHarr Hanoer, J. P. Bayly.—(J. Fisher and 
W. Kinney, United States.) 

15,973. Street Sweeper, J. P. Bayly.—(H. Paine, 
United States.) 

15,974. Automatic ELecrric Macuryes, H. 8. Heath, 


mdon. 

15,975. Compounp for Formine Jornts in STEAM 
Cyuinpers, G. J. Davis and E. Jones, London. 

15,976. Coverincs for Fioors, G. J. Davis and 
E. Jones, London. 

15,977. Prosectites for SMALL-ARMS, E. Palliser, 

mdon. 

15,978. Oxpsective InpicaTING in Coast BaTTERIEs, 
F. G. Stone, London. 

15,979. MecHANICAL CONTRIVANCE, A. £. Evans, 


15,980. “Borruzs for AERATED WaTER, T. Cope, jun. 
15,981, “Mareen Foop PrEPaRATIons, W. Geddes, 
15,982. ‘Bomares and Cams, G. Young and W. Crippen, 
15,083. — Letrers to Grass, &c., A. Martyn, 
15,984. ——_ Srorrnc Apparatus, C. T. Crowden, 
15,985. _ = for Burtpers’ PLatrorms, L. Kern, 


ndon. 

15,986, GarTER for Supportinc Srockines, W. P. 
Kelly, London. " 

15,987. CycLoMETERS, ODOMETERS, or VELOCIMETERS, 
G. A. Schoth, London. 

15,988. MacHine for Recistertna Corns, E. Moriarty, 
London. 

15,989. DeLiveRInG Quantities of Liquips, A. J 
Postans, London. 

15,990. CaRBURETTING ArR, G. Petit and E. Blanc, 
London. 

15,991. Benpinc Bars of Iron, E. Edwards.—(L. 
Picard, France.) 

15,992. PorTABLE Rivettinc Macurne, C. K. Mills.— 
(J. B. Courtel, France.) 
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15,998. Maur Kins, G. F. Redfern.—( Wirth and Co., 
Germany.) 
15,994. Gas and Arr Enorves, H. A. Stuart and C. R. 


ey, on. 

15,995. Borne Woop Putr, F. V. L. Hiorth, London. 
15,996. Dressinea, &c., Stone, F. Trier, London. 
15,997. ArR-BaLLoons, F. G. Arias, London. 


9th October, 1890. 

15,998. Oxyeen, J. C. Lawson, London. 

15,999. SHARPENING Pencixs, E. T. Baker, Smethwick. 

16,000. Preventine Fraup by ILLEGAL UsE of SEAson 
Tickets, H. Archibald, Edinburgh. 

= Surs’ Bertus and Saips’ Furnrrvre, W. P. 


oskins, " 
16,002. Presses for Propucinc GunpowpDeR Cake, J. 8. 
Taylor and 8S. W. Challen, Birmingham. 
— — Sranp and Vio. Cass, J. C. Schacht, 


rough. 

16,004. MuttipLe Dritis, C. W. Vosper and W. C. 
Raf: , Barnstaple. 

16,005. Separators for Gatvanic Batreriss, W. J. 8. 
Barber-Starkey, Manchester. 

16,006. Sorrentne and Puriryrsc Water, R. 8. 
Brownlow, Manchester. 

16,007. CrrcuLar Knirtine Frames, M. A. Ficker and 
C. G. Hentschell, Manchester. 

16,008. Topacco Pipes, J. W. Tasker and C. F. New- 
man, ion. 

16,009. Foc Sienatiine, J. G. Dixon, Bradford. 

16,010. Cover for Coat-HoLes, W. Beesley, St. Helen's. 

16,011. Francmyc Merar Prares, A. C. Kirk, Glasgow. 

16,012. Rorary Pristixc Macnives, J. Michaud, 
London. 

16,018. Susperprxe Or, &c., Lamps, A. H. Griffiths 
and Evered and Co., Limited, Birmingham. 

16,014. Drawer Kwopgs, J. T. Johnson, Manchester. 

16,015. Consumine Smoke, J. Dlingworth, Halifax. 

16,016. Srraricet Bar Kwyittixc Macurvery, G. 
Temp! , Nottingh 

16,017. Preparrnc and WaTERPROOFING Sxivs, W. 

y 0, London. 

16,018. Sproves for Rarpway Carriaces, E. C. Tbbot- 
son, Sheffield. 

16,019. Water Taps, J. O. Brooke, London. 

16,020. Cocks and Taps for Water, &c., J. O. Brooke, 
London. 

16,021. Brrnrves, R. Anderson, G Ww. 

16,022. Broom Racks, W. D. Neely, don. 

16,023. Prorectixe Iron and Sree: from Corrosion, 
J. Robson, Liverpool. 

16,024. AvromaTicaLtty Svupriymnc 
Fectant, O. F. Westrup, London. 
16,025. Exrractine O11 from PuLVERULENT MATERIAL, 

W. H. and J. D. Lever and E. G. Scott, London. 
16,026. Protection from Decay of Posts, R. Y. Foley, 
Liverpool. 
16,027. Sream Borne Apparatus, R. Crawford, 
Dublin. 





Liqguiw Disry- 


16,028. UMBRELLA Bracket, W. Morgan, Coventry. 
16,029. SHEARING Woot, W. Bown and G. Capewell, 


rmingham. 
16,080. Rounpasovurt, J. G. Inshaw, Birmingham. 
16,081. Trunk Locks, J. 8. Dumbell, London. 
16,082. Expanprxc Piston Rives, G. D. Wansbrough. 
—{J. Booth, Natal.) 
16,088. Maxrvc Corr Yarn Diamonp Marts, G. D. Rose, 
Lond 


on. 

16,084. Compostrion InsuLators, J. Trecziok, London. 

16,085. Hook and Rixo Game, R. Kirchner.—(2. 
Schumacher, Germany.) 

16,036. CHILpREN’s Mart Carts, H. Bailey, Chiswick. 

16,087. Proxtrxce on Grass, &c., H. Grauel, London. 

16,088. PsorocrarpHic Suutrers, G. Dickinson, 
London. 

16,039. Sranps of Fioor Lamps, J. 8S. W. Edmunds, 
London. 

16,040. Metatuic Riws for Wueets, T., F., and E. 
Warwick, London. 

16,041. Tzapots, P. M. Beck, London. 

16,042. Brcycies, C. Litchfield, London. 

16,048. Manoracturrinc Mosaic F.Loorciorss, F. 
Walton, London. 

16,044. Game, E. R. Calthrop, London. 

16,045. Propuctne SitnovetTe Protocrapss, R. W. 
Page and M. Justin, London. 

16,046. VeHices, I. Mallett, London. 

16,047. Screws, S. Chapman, Manchester. 

Umpretta Ris or Tre Caps, &c., F. Jackon, 


on. 

16,049. Manuracturinc ALKALINE, R. Haddan.—{ The 
Viscount de Lambilly, France.) 

16,050. Ixpian Civuss, D. G. and W. H. Shephard, 
London. 


16,051. Castine Lives of Types, P. P. Craven, London. 

16,052. Forms for Cottars, H. M. Small, London. 

16,053. Movips for Ina Desicns on Tires, W. H. 
McLachlan, London. 

16,054. E_ecrric Batrerigs, H. G. C. Serrin, London. 

16,055. ELecrric Batrertes, H. G. C. Serrin, London. 

16,056. Paper Dust Cotiector, 8. W. and C. 8. 
Marvin and W. Burnett, London. 

16,057. Pexpants for Evecrric Lamps, R B. Evered 
and T. Rudling, London. 

16,058. Froor-cLors, A. Frampton, London. 

16,059. Maxine Soap, C. A. O. Rosell and J. C. Pennie, 
London. 

ee. Ozstarntnc Metatiic Soprum, L. Grabau, 


London. 
16,061. Boats, G. M. Bird, London. 


10th October, 1890. 


16,062. Encaciyc, &c., Apparatus, D. H. Willey, 
Southampton. 

16,068. CrusHina, &c., Mitts, H. Courteen, Lincoln- 
shire. 

16,064. Etecrricat Seconpary Batreries, J. K. 
Pumpelly and F. Butterworth, Glasgow. 

16,065. Gas Recvutators, J. Hawkyard and J. Brad- 
dock, Manchester. 

16,066. Sewrsc Macuines, W. Cunliffe and C. Shaw, 
Manchester. 

16,067. Guiiy, &c , Trap, F. C. Lynde, Manchester. 

16,068. Dipprsc and Lirtinc Sueep, &c., N. Boon, 
Lincolnshire. 

16,069. Printinc, &c , on Xytonite, &c., E. Dent, 
London. 

16,070. OvermantLes, C. W. J. Nolte and F. J. Bantin, 


mdon. 

16,071. Spreaper for Water-cLosets, &c., H. Enoch, 
Cheltenham. 

16,072. Manuracture of Cicaretres, E. C. Lovell, 
Bristol. 


16,073. PERAMBULATORS, &c., E. J. Humphry, Birming- 


16,074. Hanpies for Bassinetrtes, &c., E. J. Humphry, 

Birmingham. 

16,075. Expiosives, C. O. Lundholm and F. Lyall, 
G OW, 


16,076. Carp Priayer’s Companion, F. J. Bendall, 
Milford Haven. 
A AIB-CUSHIONED Tires, J. Moseley and B. 





16,078. Atracninc Lerrers, J. H. Robinson and T. 
Pease, Liverpool. 

16,079. Lapprers for Venetian Buinps, F. G. Engel- 
bach and D. Dingle, Bristol. 

“ee Exastic Tires for CycLe WHEELS, J. B. Dunlop, 


16,081. Cirps, J. T. B. Bennett, Birmingham. 

16,082. Trunks for Hovsrnotp Purposes, M. H. 
Golightly, Hartlepool. 

6,083. Wixprsc Warrep Tureaps, J. Brunschweiler, 
Manchester. 

16,084. Cameras, W. Griffiths, King’s Heath. 

16,085. CommuNicaTion between ATTENDANTS and 
PassENGERS in Trains, F. 8. Willoughby and C. F. 
Lynde, Manchester. 

16,086. AUTOMATICALLY FLUsHING Srvxs, F. A. Scholes, 
Halifax. 


16,087. Vatves, W. James, London. 
16,088. Hoxtpixe and Distrrisrtine Om E, Buntzen, 
Liverpool. 





16,089. iy Teme for Sprvwinc Macurnes, A. Hard- 
meyer, Live i 

16,090. Porato Diecine Macutnes, A. C. Bryce, Belfast. 

16,091. Wes Printivc Macarnes, W. L. Hutton, Liver- 


pool. 

16,092. Money Titts, T. O’Brien, Manchester. 

16,093. Wurre Leap, R. W. E. MaclIvor and W. Smith, 
London. 

16,094. Fitters, J. Haslam, London. 

16,095. Keepmnc Doors CLosep, &c., A. B. and T. A. 
McKee, Dublin. 

16,096. Winpow CLEANING Apparatus, T. Ansboro, 


iw. 
16,097. Fastenines for Bac Frames, J. B. Brooks, 
Birmi: 


16,098. TRANSFERRING Drawines, L. Benoit, Barmen, 
Germany. 

16,099. ALPHABETICAL Link Caan, C. Brinker and A. 
Réventrunk, Barmen, Germany. 

16,100. VENETIAN Bunn, &c., Protector, F. Godfrey, 


mdon. 
16,101. Busurixe, J. E. Slack, London. 
16,102. Rierm and Swinore Peramevtartor, T. H. B. 
Hitching, London. 
16,103. — for Biack, &c., Pencixs, E. Breit- 
ion. 


, 

16,104. SeLF-contarneD Exectric Beis, &c., W. T. 
Pressland, London. 

16,105. Envevores, A. J. Litras, London. 

16,106. RupBER Rios, F. Toft, Live: ¥ 

16,107. —— for Coverine Surraces of Iron, J. O. 

, London. 

16,108. Macaive for Currmsc Grass Lawns, J. C. 
Stringer and R. H. Lea, London. 

16,109. Maxine Goop Fractures in Pipss, &c., A. 
Lefebvre and H. Chabot, London. 

16,110. Disrrrevtinc Exvecrriciry, T. Parker, J. H. 
Woodward, and E. 8. G. Rees, London. 

16,111. ConsumING Smoke in Furnaces, L. E. Chagniat, 
J. Sparrow, and G. J. J. Legrand, London. 

—— MacHINeE for Makino Cups, &c., W. Boulton, 


ndon. 
16,113. ConvERTIBLE Lappers and Steps, C. Ward, 
London. 
16,114. Tusutar Stream Borers, R. G. Ruffles, 
Londo: 


m. 

16,115. Setr-actinc Brake for Peramputators, &c., 
J. Taylor, London. 

16,116. TRAVELLING Aprons, E. Maxwell, London. 

16,117. Fastener for Wrxpows, &c., F. Weiss, London. 

16,118. Automatic Saretry Vatve for Steam Bor.ers, 
R. ult, London. 

16,119. Rance-Frnpers, A. H. East, London. 

16,120. InpicaTinc OvERHEATING of Macurvery, F. W. 


acob, London. 

16,121. Rows and Trres for Vetocrrepes, I. W. Booth- 
royd, on. 

16,122. CrrcuLar Kyitrinc Macuryes, R. E. Parr and 
N. and E. Kirk, London. 

16,123. Car Starters, L. Seebach, C. George, and 
L. Bush, London. 

16,124. Evectric Crocks, D. Fairgrieve, London. 

16,125. BaLtance WHEEL for Watcues, &c., J. Wyss, 
London. 

16,126. PREVENTING TrovsERs from Bacornc at KNEEs, 
E. A. Wiley, London. 

16,127. Broocues, J. Berthond, London. 

16,128. Oyster Opener, C. Edmonds, jun., London. 

16,129. Apparatus for DisPLaYING ADVERTISEMENTS, 
W. Melzer, London. 

16,130. SicNaLuinc Apparatus for Rariways, W. 8. 

it, London. 


11th October, 1890. 
16,131. Contrxvous Frrine Kitx, &c., J. W. Payne, 


mdon. 
16,132. Construction of VENTILATING Cowl, C. 
Mitchell, Hatcham. 
16,133. Securtnc FLexrpte Tires on WuHeEe.s, W. 
Andrews, Birmingham. 
= Automatic Vent Pec for Barrets, J. Cope, 
01 


16,135. MANUFACTURE of Pressure FLower Pors, W. 


es 

16,136. Corn-FREED Apparatus, H. J. Dowsing and 
H. 8. , London. 

16,137. Crora STRAIGHTENING and EXPANDING Appa- 
ratus, J. and G. F. Butterworth, Manchester. 

16,138. Hats, H. Walker and A. Sutcliffe, Manchester. 

16,139. Or Cans, R. Simpson, Sheffield. 

16,140. Rope-cap for WirE-Ropes, D. Rees, Ynyshir. 

16,141. Pistons, W. Jowett and G. Spencer, Man- 
chester. 

16,142. Sicut Feep Lvsricators, J. Barker and F. 
Shaw, Manchester. 

*. Stockinc and Garter Compinep, J. Sayer, 

eter. 


>< ° 

16,144. Lupricatinc Frerovs MaTeRiALs, R. and J. C. 
bet ton, London. 

16,145. Reverstnc Latcuinc Botts and Locks, J. 
Woodward, London. 

16,146. New Mopet Ixcupator, C. J. Lathbury, 
Staffordshire. 


Fiusnine Cisterss, C. E. P. Gabriel, Bir- 
mingham. 
= Borers, &c., W. Barraclough and A. Rhodes, 
w. 


16,149. Opgratine RatcHets, J. Birtwistle and W. 
Jackson, Keighley. 

16,150. Knrtrep Fasrics, The Nottingham Manufac- 
pew Company, J. Groves, and J. Whatnall, 

mdon. 


16,151. Ruppers, H. Lumley, London. 
16,152. Piston for Steam Enornes, G. Twigden, Bristol. 
16,153. Mancracturinc Grass Conpurts, D. Rylands, 


rnsley. 

16,154. Enps for Back Forks of Cries, R. Green, Bir- 
mingham. 

16,155. Dotty and Wrixoixc Macuryes, J. R. Orrell, 


ve’ § 

16,156. Gems for Carryinc CurRENTs of ELECTRIC 
Matter, J. Johnstone, Edinburgh. 

16,157. Firtmsa to Barrets, J. Newsome and D. 


right, Leeds. 
16,158. Exastic Trres for Bicycirs, &c., A. F. Bird, 


London. 
16,159. Bao for ImpLements used in Gorr, &c., A. E. L. 
lazenger, London. 
16,160. Lirrixe Gear, J. W. Pateman, London. 
ae and Bixs for Dry Goons, E. Boyes, 
mdon. 
16,162. Fewpers, R. Peel, London. 
= ATTACHMENT for UmBRELLAS, P. Mee, Chester- 
eld. 
16,164. Weartnc AppaREL, J. R. 
16,165. Harr-prns, 8. B t, 
16,166. Macutne Guns, W. H. Fitzgerald and I. A. 
Timmis, London. 
16,167. CaRBURETTING Gases, J. H. Hilton, Live: 1. 
16,168. ComBINATION BooKk-MARKER, c., R. L. we 
ford, Liv: 1. 
16,169. New ILtusion, C. Morritt, London. 
16,170. Reverstne Vatve, J. P. Bayly.—(A. Engelbach, 
United States.) 
16,171. Pouca, J. P. Bayly.—(W. Davis, United States.) 
16,172. Bunton Protector, J. P. Bayly.(C. B. Dadis- 
man, United States.) 
16,173. Ree and Caax-.ing, J. P. Bayly.—(M. Nelson, 
Jnited States.) 
16,174. Take-up Device, J. P. Bayly._({7. Walker, 
United States.) 
“=. Surcincie, J. P. Bayly.(W. Grimes, United 
tates. 
16,176. Cuurn, J. P. Bavly.—(N. Sheets; United States.) 
16,177. SHow Box for Mepicine Putts, J. P. Bayly.— 
(H. Robinson, United States.) 
16,178. Tea Srrarner, J. P. Bayly.—(C. Bean and G. 
Watson, United States. 
16,179. Wrencu, J. P. Bayly.{F. W. Kasch, United 


oy 

16,180. Forminc the Interior of Botties, A. J. 
es, London. 

16,181. Sewine Macurves, G. E. Jekyll, London. 


wen, Manchester. 
esas dor» 








ae. Anonors or Grapnets, G. Drover and W. E. 


ke, on. 
16,183. Sream Generators, J. I. Thornycroft, London. 
16,184. Briuiarp and other Cues, A. Benson, London. 
— Curtpren’s Bricks, J. D. and J. T. Gracie, 
jon. 


16,186. Sea Ancnors, H. Bentley, London. 
16,187. GoLosnes, &c., E. Edwards.—(4. Ullmann, 


Germany.) 
16,188. Cages for Exursitine Brrps, L. Janmart, jun., 


on. 

16,189. ExpLosives, H. H. Lake.—(&. 7. @. Thorn, G. 
R. 0. Westendarp, and G. L. C. Pieper, Germany.) 

16,190. Apparatus for Savino Lire at Sea, A. Kipceke, 


em Apparatus for Savino Lire at Sra, A. Kipeke, 
ndon. 
— Fitter and O1: Presses, &c., A. Estrayer, 


on. 
16,198. Cuequve Perrorators, A. J. Boult.—(z. 0. 
Abbott, United States.) 
16,194. MecuanicaL Motion, P. Blackie and J. Nisbet, 


“yo 

16,195. SHeer SHearina Macuryes, P. Blackie and J. 
Nisbet, Liverpool. 

16,196. CrrcuLar Knirtina Macuines, C. J. Miles and 
W. Spiers, London. 

16,197, Oars or Scutts, H. Kieser, Liverpool. 

16,198. Heatine Arr, W. Wheatley, Liverpool. 

16,199. Pirers, T. Shardlow, London. 

16,200. Hotprxe Corron Borsrns, J. A. Wade, Liver- 


poo! 

16,201. Ruxino, &c., Lives, J. D. Adams, Liverpool. 

16,202. Strikina, &c., Leatuer, R. G, Bean and C. H. 
Gough, London. 

16,203. Lusricarors, 8. Glover, Liverpool. 

16,204. Lusricators, F. W. Macdonald.—(N. de Moor, 
Beigium.) 

16,205. Monry-noxes for Cueckinc Mowery, P. H. 
Bracher, Liverpool. 

16,206. Hanpies for Pocket Knives, &c., A. J. Boult. 
—(G. Stenzel, Germany.) 

16,207. Urinisinc Waste Gases in Gas FURNACEs, 
F. Siemens, London. 

16,208. Pocket and other Booxs, E. de la Rue, 

ndon. 

16,209. Inpicators for Rar.way Carriaaes, Xc., E. C. 
Haines, London. 

16,210. Gun Mountines to Repuce Friction, E. W. 
Anderson, London. 

16,211. Ratt Jornts, G. Oetelshofen, London. 

16,212. ABpominaL Bevt combined with Spinat Brace, 
W. Hubbard, London. 

16,218. CuHarcina Inctinep Gas Retorts, A. Coze, 


on. 
16,214. eens ArticuLaTe Sprecn, C. Adams- 
mdon. 
16,215. Recrprocatine and Banp Saws, J. E. Bott, 
mdon. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


430,517. Expansip_e Pistox, @. P. Fenner, New 
London, Conn.—Filed April 3rd, 1890. 

Claim.—(1) The combination of discs, a flexible 
packing clamped between the discs, a sectional rim 
movably secured to one of the discs, springs which act 
upon and expand the sectional rim, and a nut for con- 
tracting the sectional rim against the tension of the 
springs, substantially as described. (2) The combina- 


(430.517) 











tion of discs, a flexible packing clamped between the 
discs, a sectional rim movably secured to one of the 
dises and having a sectional hub the exterior of which 
is tapering, springs which act upon and expand the 
sectional rim, a screw nut overlaying the tapering 
exterior of the sectional hub and serving to contract 
the sectional rim against the tension of the springs, 
substantially as described. 


430,884. Putveristnc Mitt, V. L. Rice, New York, 
N.Y.—Filed March 19th, 1890. 

Claim.—In a pulverising mill, the combination of a 
chamber for receiving material to be pulverised, a 
main shaft, a number of rolls, shafts upon which 
these rolls are ted, a head ted to the main 
shaft, and oscillating journal bearings having such 
relation to the main shaft that when the rolls are at 
rest said rolls will fall away from the wall of the 
chamber, substantially as specified. Ina pulverising 
mill, the bination of a ch for recei 
material to be pulverised, a roll arranged to trave 
around the interior of the same, a perforated or reti- 


430884] 





h 





culated screen rising from the said chamber, a shell 
surrou the screen chamber, and a hopper 
arranged beneath the chamber and having its upper 
portion extended beneath the s: which is between 
the chamber and the said shell, and a spiral flange 
carried by the roll to carry material to the screen, 
substantially as specified. In a pulverising mill, the 

bination of a chamber for receiving material to be 
pulverised, a main shaft, a number of aa, rolls, 
shafts upon which these rolls are mounted, a head 
conn to the main shaft, and oscillating journal 
bearings for the roll shafts located so close to the 
main shaft that when the rolls are at rest said rolls 
will fall away from the wall of the chamber, substan- 
tially as specified. 














431,092. System or ELEcrric Loco 

Wheeler, Meriden, Conn.—Filed March 21 ont, 
Claim.—(1) In a system of electric locomotion the 

ba f the main or supply wire, an arched 
sulati cover or shield supported by said Taain 

wire, and a series of hangers de ding from said 


main and eo at their 1 

trolley-track wires, su tantially as described. cary? 
a system of electric locomotion, the combination rt 
the main or supply wire,.an arched insulating eo; . 
or shield supported by said main wire, we] 
depen from said wire and each carrying at its 
lower end a trolley-track, substantially as described 
(3) A trolley for systems of electric locomotion, con, 
8' of two bifurcated frames having a yie wd 


connection between them, the upper Sods’ or ne 





bifurcations having inwardly-projecting ax 
contact rollers a such Pa yy oubstantialty a 
described. (4) In combination with the main con- 
ductor, a shield, the hangers having arms for support- 
ing the shield and swinging on the main conductor 
and having also arms for supporting the trolley-track, 
substantially as described. (5) In a system of electric 
locomotion, a post having radial brackets and a curved 
rae sande —— ere 3 ap anne shield, and 
rol 2% rack suppo arms, substanti: 

: ~y PP y , tantially as 


431,139. Macuive ror Dressino THE TeETH or Gear 
Wueezs, W. Curtiss, Grand Rapids, Mich.—Filed 
April 19th, 1890. 

Claim.—A portable machine for dressing the teeth 
of gear wheels, comprising the following elements in 
combination :—Brackets OO, arranged upon each side 
of the gear wheel, provided with set screws 88’ and 
adjusting screws 8” 8”, a as described, and 
having flanges P, for supporting a bed and provided 
with vertical apertures for bolts, binding screws QQ, 








and set screws RR, arranged in the apertures, a bed 
supported on said brackets, a carriage } tee witha 


feed screw U, adapted to travel on said bed, a table L, 
adjustably attached to the , adjustable boxes 
E, secured to the table cutter C, and shafts DD’, 


F F’, and driving wheel G, arranged as 
ge belt I, wheels J J, and shaft K, 
arranged substantially as described, and for the pur- 
poses set forth. 

431,218. SeLr-exciTiInc ALTERNATING - CURRENT 
LecTric GENERATOR, W’. Stanley, jun., Great Bar- 
rington, Mass.—Filed July 29th, 1890. 

Claim.—(1) In a self-exciting alternate current elec- 
tric generator, the combination of two independent 
sets of armature coils, the one set supplying current 
to the work circuit and the other supplying current 
to excite the field magnets of the generator, and a 

th for a portion of the lines of force of the magnetic 
Feld of the generator through the armature core out- 
side of the coils composing said second set, substan- 


descri’ 














tially as and for the purposes set forth. (2) Ina self- 
exciting alternate current electric generator, the com- 
bination of an armature coil supplying current to 4 
work circuit, a second armature coil supplying current 
for the excitation of the field magnets, magnetic 
shunt for a portion of the field lines of force outside 
of such second coil, and means for controlling the 
passage of the field lines of force through such shunt, 
substantially as set forth. 








Epps’s Cocoa.—GRATEFUL AND Comrortisa.—\ By 
a thorough knowledge of the natural laws which 
vern the operations of digestion and nutrition, _ 
yy a careful application of the Fe pnt of well- 
selected Mr. E has provided our breakfast 
tables with a delicately flavoured beverage which ae 
save us many heavy doctors’ bills. It is by the judi- 
cious use of such articles of diet that a constitution 
may be gradually built up until stron; enough to resist 
every tendency % disease. Hun sof subtle mala- 
dies are floating around us ready to attack wherever 
there is a weak point. We may escape many S 
fatal shaft by keeping ourselves well fortified = 
pure blood and a properly nourished frame. —Civi 
Service Gazette.—Made simply with boiling a or 
milk. Sold only in_packets, by Fee labelled— 
“James Epps & Co.. Homeopathic Chemists, London. 
makers of Epps's Afternoon Chocolate Essence. 
VT.) 
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ELECTRIC LIGHTING IN LONDON. 
No. IIL. 
THE CHELSEA ELECTRICITY SUPPLY COMPANY. 

x generating station of this company is situated in 
papell plan; Chelsea, close to the Sloane -square 
Station of the Metropolitan and District Railway. It 
consists of a neat red brick building with terra-cotta 
facings, designed by Mr. 
F. G. Knight, architect, 
in the front of which are 
situated the offices of the 
company, wit Mr. 8. J. 
Cluer as secretary, Mr. 
H. Talbot as engineer, 
and Mr. W. Howard 
Tasker as electrician. This 
was one of the first com- 
panies in the field for the 
supply of electricity for 
lighting purposes, and an 
idea of its rapid growth 
may be obtained by notic- 
ing that it commenced 
running with temporary 
plant in April, 1889, sup- 
plying only five houses, 
while in September, 1889, 
it was supplying lights 
equivalent to 2990 of 10- 
candle power, and in Sep- 
tember, 1890, an equiva- 
lent of 17,300 of 8-candle 
power each. 

The district now sup- 
plied comprises parts of 
the parishes of Chelsea 
and South Kensington; 
but the company’s Act 
covers the whole of the 
parish of Chelsea. The 
area is shown on the plan, 
Fig. 1. The system of 
supply is by low-tension 
current from accumula- 
tors; but the special fea- 
ture in this case is that 
the district supplied is 
divided into separate 
storage areas, each as 
nearly as possible a square 
of 415 yards aside. Each 
storage area is provided 
with a storage station, 
and at one of these sta- 
tions is installed the gene- 
rating plant for the whole 
district. This generating 
station is marked H on 


AREA 


a 


(NCLUOING PARTS 


Station, S 


a. 


the plan—Fig. 1—and the other storage stations D § P. | cells, to which we shall allude later on. 


The station 
the Fulham-road. 
feeding, and distributing mains are represente 


’ CHELSEA ELECTRICITY SuPPLy C° 


DIAGRAM 
” Shewing the positions of ‘the Generating | 


points and of the Mains of 
various degrees. 


remaining outlying storage stations are counterparts of 
this, but that they have no generating plant, being all 
charged from Draycott-place. Describing first, then, the 
storage plant, we find upon the first floor—see Fig. 2—a 
large room—see Fig. 3—in which are placed eight batteries 
of fifty-five cells each of the E.P.S. L.31 1888 type, making 
in all 440 cells, without counting about twelve regulator 
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Scare or Feer 
100 0 1 100 300 400 S00 600 10 spo sy0 ito tect 
oa . 





The cells 


is not yet built, nor are the mains laid in | themselves are of glass, and are arranged on frames con- 
t will be seen that the charging, | sisting of cast iron supports into which wooden bars are 
by | dovetailed and the 


joint filled in with bitumen. The bars 


different lines, and by a judicious arrangement of the | form four shelves one above the other, each shelf carrying 
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any cell which is to be removed, its weight being counter- 
balanced by a large movable counterpoise, so that the 
removal of the cells becomes a very simple matter. The 
whole battery of 440 cells is divided into two halves, so 
as to allow of one half being charged by the generating 
plant, while the other half is on circuit to the district 
supplied. When being charged the four batteries of fifty- 
five cells each are in series, 
and when discharging they 
are in parallel, so that 
an electro-motive force 
of 550 volts and a current 
of sixty-five ampéres is 
required at the dynamo 
terminals, and the cells 
give off current at a pres- 
sure of 110 volts, which, 
by means of the regulat- 
ing cells, is reduced and 
kept constant at 104 volts. 
The potential difference 
at the electro-motive force 
or feeding points of the 
mains is 101 volts, and 
the whole of the lamps 
used for lighting are 100 
volts, allowing for a loss 
in the distributors of one 
volt. Pilot wires are 
brought back from the 
feeding points to a volt- 
meter in the building, so 
that the pressure can 
always be tested. 
Adjoining the battery- 
room is the instrument- 
room, in which are placed 
the various automatic ap- 
paratus for changing one- 
half of the battery from 
the charging to the dis- 
charging circuit, and 
known as the transpos- 
ing switches, and for stop- 
ping the charging when 
the cells are full, and 
regulating the electro- 
motive force, the whole 
designed by Mr. Frank 
King, of the Electric Con- 
struction Corporation. 
The apparatus consists 
first of two large trans- 
posing switches on slate 
bases, illustrated in Fig. 4, 
and upon the bases are 
arranged merc 
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into which dip the i 
| tact pieces, so that when the switch rocks over in 
one direction it puts the batteries on the charging 
circuit, and when it rocks over in the other direction - 
puts them on the discharging circuit, the movement 


| being caused by the large electro-magnet in the centre. 


Dining |Room 


Bed Room 


Upcast 
Shaft 


Dra wing Room 


d Room 





5 





electro-motive-force or feeding-points, such as B K P R, | two rows of cells, and each cell is supported upon glass 
the whole network of mains is kept at a uniform pressure; | oil insulators. Between these frames are open spaces, 
and if any accident should happen to derange ome storage | which allow of easy examination of the condition of the 
station, the surrounding houses could be fed from the | cells, and above the top shelf of cells is placed a rail, and 
other stations close at hand. a small overhead traveller runs easily along. Spanning 

In describing the battery and instrument room at | the distance between the frames, and hanging from it, is 
Draycott-place, it will be clearly understood that the 


sFeert 


The electro-magnet is ¢aused to work by the relay 
shown in the front, and when the switch has been 
once thrown over it is held in position by the movable 
weight shown at the left-hand side. Each transposing 
switch is calculated for twelve sets of fifty-five cells each, 


s but, as previously stated, the present plant only consists 
a block and tackle, provided with a frame, to go under | of eight sets of fifty-five eells each, The mercury e¢upy 
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a 
upon these switches are quite shallow, but to avoid |For this purpose an automatic apparatus is used. | core carries the whole of the current, and is used for assist 
sparking the high tension charging current is broken | One of the cells is chosen as a master cell, and an | ing the E.M.F. governor, so that as the current ac. 3 
before leaving these cups by a quickly moving relay, in | ebonite hood is fitted over one of the negative plates, | the E.M.F. maintained at the station is also increased to 
which the shallow cups are replaced by tubes about 3}in. and into this hood is fixed the end of a pipe. When | counteract loss in the feeders, thus keeping the potential 
long. It must of course be understood that the connec- the cell is fully charged it begins to gas, and the gas | at the lamps practically constant; but as the Seumpece 














tions to the mercury cups of the switches are so arranged passes up the tube into a wash bottle, and thence to | ture of the air surrounding the solenoid varies, the regu- 
that the cells are in series on the dynamo, and discharge in a small gasometer, Fig. 4a, which it fills and raises. | lating apparatus shown to the right of Fig. 5 is used. 
parallel as explained. To prevent a break inthe dynamo The gasometer controls a switch, which in turn actuates | This consists of a bent tube, one leg and base of which is 
circuit in taking off the cells, a resistance frame com- a relay, which governs the transposing switches. filled with mercury, which rises a short distance up the 
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posed of carbon rods in series with one another is thrown In order to keep the electro-motive force of the | other leg, which is closed and enlarged into a tee. 

into circuit during the change over. The whole of the | batteries constant, a governor, shown in Fig. 5, is used. | taining alcohol. Into the open end of the other e . 

relays are actuated from the counter E.M.F. cells for | It consists of a solenoid with soft iron core, which is inserted a carbon filament forming part of the pet Ber “ 

working the whole of the apparatus. fitted with a small cross arm which makes contact with | the coils of the solenoid, when, therefore, the tempera = 
It is extremely important that the cells should remain | two terminals above it or with two others below it, azcord- | of the room rises it expands the alcohol, which causes 


on the dynamo circuit until fully charged, but no longer. | ing to the position of the core. ‘The ring shown below the | mercury to rise and short circuit more of the carbon 
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filament, thus lowering the resistance of the coil to com- 
pensate for the rise in temperature. The solenoid, there- 
fore, acts within a small margin either way of a fixed 
electro-motive force to close or open the before-mentioned 
circuit, and the current flows thence to a relay, Fig. 5, 
which causes the switch to rock over in one or other 
direction according as the smal] arm on the electro-motive 
force governor makes contact top or bottom. This relay, 
Fig. 5, controls a double-acting solenoid controlling a 
step-by-step switch, shown in Fig. 6, connected to eight 
single rocking switches fitted with mercury cups, and of 
which one is shown in Fig. 7. Each one of these switches 
is arranged to throw in a regulating cell as a counter 
electro-motive force on to the battery to keep the electro- 
motive force constant. It will be understood that the 


regulating cells have current flowing through them con. | 


tinuously while in circuit. 
For each set of fifty-five cells there is a switch, and the 
whole eight are conveniently arranged on a slate base in 


such a way that by means of a wedge contact any switch | 


can be connected to an ampéremeter ; it is therefore easy 
to see if each battery is doing its proper share of the 
work. Beside this an ampéremeter by Schuckert and Co., 
shown in Fig. 8 in the main positive terminal, is used to 
read off the total current delivered on to the circuit, and 
this has, so far, never exceeded 600 ampéres at any one 
of the storage stations. Another ampéremeter by the 
same firm is used for reading the charging current, which 
is about 65 ampéres. All the fuces are of thin copper 
foil, and these are supplied to every separate circuit. 
The battery room is ventilated by a Blackman air pro- 
peller worked by a small motor. 

The generating plant is in the basement, of which a 


plan is shown in Fig. 9, while on page 336 we give a general | 
view of the engine-house. It is excavated about 9ft. below | 

€ by E0ft. wide and | 
20ft. high. In the boiler-house are aes four Babcock. | 


the street level and is about 180ft. long 


Wilcox boilers, each of 120-horse power ncminal, and there 
1s space for three more ; two are at present in use at once, 
and a third available at a mcment’s notice, while the 
fourth is held as a reserve so that repairs may be done to 
tubes, &e. Each boiler is provided with an injectcr, and 
the whole are also fed by a Worthington pump 4jin. | 
diameter. The coal bunkers are arranged very conveni- | 


stoppage at Trenton, and a few minor blocks, in 
1 h. 50 min. to Tacony, a suburb about ten miles from 
the centre of Philadelphia, and eighty miles from Jersey 
City on the Delaware river, where the saw works 
of Messrs. Henry Disston and Sons were inspected as 
completely as might be in the short time available. 
Most of this time was devoted to the examination of two 
novelties, namely the Loomis’ water-gas producer, in 
which the heating of the fuel column in the air-gas 
making stage is effected by a down draught, the air being 
drawn through the open producer by an exhauster, which 
removes the producer gas and passes it round a steam 
generator in order to economise its sensible heat. The 
amount of heat so saved is sufficient to raise steam for 
the subsequent water-gas making stage, while the gas is 
sent away to be used for steam raising and other heating 
purposes. The water-gas is made during ten minute pericds 
and stored after purification in a small holder. It is princi- 
pally used for tempering saws-and similar small heating 
pesrarte. The second novelty was the Stubblebine open- 

earth melting furnace, in which a return to the 
simplest form of construction is attempted. Coal is 
gasified upon a grate by a large volume of air at low 
pressure sent in below the ashpit, and the gas is burnt 
by air from a branch of the same supply, which is made 
to circulate through ‘a system of canals, apparently of 
the Boetius kind, heated by the gas producer. This 
simple construction is said to have given remarkable 
results as regards efficiency and economy of fuel, even 
when the flame is allowed to go waste; but no very exact 
details are as yet available. From the Tacony works 
the party embarked on board the steamer Columbia, a 
fine roomy side-wheel boat, with walking beam engine 
and large wheels of the typical American pattern, and 
proceeded ona cruise down the Delaware, passing the 
whole water front of Philadelphia and the tributary city 
of Chester, passing Messrs Cramp’s shipbuilding yard, 
where a large screw steamer for the West Indian trade 
was fitting, as well as two small cruisers or large gun- 
boats for the United States Navy. The slips at this 
yard were ccmparatively unoccupied; but they will, no 
coubt, be soon actively employed upon the new large 
cruiser ordered by the United States Government. 
The cruise of the Columbia was extended well down the 





ently opposite the boilers in a row along the wall, and are | Tiver, clear of all city smoke, although that is but small 
so placed that the coal can be shot into them from the |in these anthracite - using cities, into a delightful 
street. The main steam pipe runs along the ceiling of Country reminding the visitors of the opening estuary of 
the boiler-house and descends to the floor of the condenser | the Thames, with the well-wooded highlands of Delaware 
room; and a McDougall separator is fitted near the ©” the south, the broad river bearing a long line of large 
boilers to insure dry steam for the engines; both steam | three and four-masted fore-and-aft rigged schooners pass- 
and exhaust pipes are of cast iron. The exhaust is led | ing to the sea, a distance of 120 miles. This cruise may, 
away to the chimney stack, which will be seen at one | Without the slightest ingratitude, be said to have been 
corner of the basement, but a bye-pass is arranged so that | the most enjoyable incident of the trip up to the day of 
the exhaust can be led into a condenser of cylindrical | its occurrence. On the return of the party in the evening 
form. The condensing water is supplied from large tanks | they disembarked, and were escorted to their hotels by 
cn the roof of the building, which am extensive cooling | the local committee; and for this purpose the arrange- 
surfaces; these tanks feed a reservoir in the basement | ™ents were admirable. With the exception perhaps of 
from which the water is pumped by a Worthington pump, those who selected the most popular hotels, and were 
6in. by 8in. by 84in. by 6in., into the condenser and back | therefore some time in finding their quarters, everyone 
to the top of the building. | was comfortably settled in about half-an-hour from land- 

| ing, and in the nappy possession of his baggage; which is 
| certainly remarkable with a party of 600, many of whom 





e 
were entirely without previous experience of American 

THE IRON AND STEEL INSTITUTE IN AMERICA. travel. The fine weather—although somewhat of a 
po we | tropical character—lasted. over Sunday, October 5th; but 
i —_ the close of the New York meeting, the joint Eng- | on Monday morning, October 6th, it rained heavily, and 
o and German visitors started on their long ramble to | consequently many of the excursions planned for that day 
; € west, north, and south on Saturday morning, October | were of necessity given up or modified. The most 
th, under somewhat weniens conditions as regards | important of them was that up the Schuylkill Valley by 
vee, which, however, were changed for the better at | the Philadelphia and Reading Railway to Phenixville, a 
Starting. Leaving the J ersey City Station of the Penn- | distance of twenty-seven miles, where the works of the 
R drew, Railway, the special trains bearing the party, Phenix Iron Company—which has this year cele- 
about six hundred in all, were run through with a slight | brated the centenary of its foundation—are situated. | 





These are mainly engaged injthe manufacture of 
material for bridge construction, the special objects of 
manufacture being circular columns built up from flanged 
segments and large eye-bars or locks for bridges. Some 
very large work, including a span of 525ft. for a new 
bridge over the Missouri, in which built-up “ posts,” 85ft. 
long are used, was seen in the bridge-building shop; and 
the large forge, covering 6} acres without any intermediate 
support, excited much admiration. The blast furnaces 
at these works are, in one instance at least, of a very 
antiquated construction; but this is not remarkable in 
works that count a hundred years of existence. The 
bridge-building plant is of a more effective character, 
although it is rather surprising to see so much punching 
done upon steel plates. These are afterwards reamed 
out by a twist drill, and the work is annealed before 
rivetting up. The substitution of drilling machines is, 
however, going on as steel is becoming substituted for 
iron. Mechanical punching was tried at these works, 
but the large plant of Danks furnaces seemed to be 
entirely out of use. 

The rain that continued nearly all day prevented 
sundry visits to works that were in the programme being 
carried out, and the party returned to Philadelphia to be 
privately entertained by the executive committee in the 
evening, at the Academy of Fine Arts, before their 
departure for Eastern Pennsylvania and Pittsburg on 
Tuesday, October 7th. ~ In addition to the long excursion, 
many of the visitors examined works in the city, including 
the Baldwin Locomotive Works, which is now making 
a thousand locomotives per annum, and the world-famed 
establishment of Messrs. Sellers and Co. 

On Tuesday morning, October 7th, what may be 
regarded as the main object of the expedition—namely, 
the visit of inspection to the chief iron-producing centres 
of the United States—commenced at the Pennsylvania 
| Railroad station at Philadelphia, where the visitors were 
| despatched in three special trains of Pullman sleeping 
}and restaurant cars to the west. Each train had its 
prcper proportion of coaches, distinguished’ by letters 
frcm A:-to Y, and was maintained in the same order from 
Philadelpliia to Chicago. After starting in somewhat 
unprcmising weather, the first halt was made at Cone- 
wago at midday, when the main line of the Philadelphia 
Railroad was left, and the trains were diverted to the 
Cornwall and Lebanon line. After about an hour’s run 
Mount Gretna station was reached, and the party started 
on a trip up the narrow gauge railway leading to the top 
of the plateau, where an observatory tower is erected at 
a station or a clearing in the wood called Governor Dick, 
and which is now a favourite summer resort, as well as 
being the camping ground of the State Militia. The trip 
up was of an amusing and even slightly alarming character, 
the engine with two passenger cars being in places unable 
to overcome the difficulties of the road except with the 
friendly assistance of the following train, while the fire- 
man, keeping a look out for fallen leaves on the road, 
ran along with a shovel to sand the rails ahead. These 
lines were primarily intended for the service of several 
small mines and quarries, and have extensive ramifica- 
tions on the hill; the maximum gradient is about 1 in 9. 
The expedition, so far as the view was concerned, was a 
failure, as a fog settled upon the hill side, completely 
shutting out the prospect of the broad Lebanon valley. 

On the return journey better fortune awaited the party 
at what may be considered the principal event of the 
day, namely, the inspection of the Cornwall Ore Banks, 
which was effected in comparatively favourable weather. 
This very remarkable deposit has been worked since 1737, 
and is now probably the largest producer in the United 
States, the yield being about £00,000 tons per annum. 
which is entirely got by open quarry working. The ore 
is a magnetite, very free from phosphorus, but contain- 











330 


THE ENGINEER. 





Ocr, 24, 1890, 








ing a noticeable quantity of sulphur up to about 2} or 3 
per cent., in the form of pyritic minerals, both of iron 
and copper; the iron contained ranges from 50 to 55 per 
cent. in the No.1 fine surface ore, to 42 to 50 per cent. in 
No. 2 or “run of mine,” and 48 per cent. in No. 3 select 
ore, which forms the largest part of the output. The 
deposit, which is perfectly stratified, appears to be an 
altered mass of limestone between silurian limestones 
and the new red sandstone, the alteration having taken 
place by contact of a large trap dyke, which forms the 
northern boundary. The thickness, as far as proved by 
the diamond dnl on the principal mass, known as the 
Big Hill, is over 300ft. The nearest parallels in the 
United Kingdom are afforded by the oolitic magnetite in 
the lower silurian rocks of Merionethshire and the 
Rosedale Abbey stone in Yorkshire. In spite of the 
large amount of sulphur in the ore it is very valu- 
able, as about one-half of that impurity may be 
removed by roasting, and probably more when the 
new kilns of ‘ Westman’s” pattern, now building, 
are in use. The residual sulphur is eliminated in 
smelting by the use of a very large quantity of lime- 
stone flux in the blast furnace, and a first-rate Bessemer 
pig metal is obtained. The smelting of these ores was 
afterwards seen at the Colebrook Works in Lebanon, 
which have two 80ft. by 18ft. furnaces blown by four 
engines, with 84in. blowing cylinders and a similar length 
of stroke, making eighteen revolutions per minute and 
blowing at 9lb. pressure. The amount of sulphurous 
acid given off from the cinder run of these furnaces is 
exceedingly large, and is more suggestive of an active 
volanic fumarole than an ordinary iron furnace. Darkness 
set in at Colebrook and stopped sight-seeing for the day, 
and the trains proceeded on their journey, reaching 
Altoona in the early morning of October 8th, where they 
were quickly shunted until breakfast time. The serious 
work of a very busy day then began with an inspection of 
the Altoona shops, which extend along the line for a 
distance of about three miles. The Juniata shops, as 
being the least distant from the station—about eleven 
and a-half miles—were first visited. These, which are 
intended to supplement the large works at Altoona, both 
for the building and repair of locomotives, are still under 
construction, and include a series of nine buildings having 
a total floor area of 118,986 square feet, the largest being 
the boiler shop, measuring 386ft. by. 80ft., and the 
erecting shop 354ft. by 70ft. In the construction of this 
work the best tools have been obtained from all sources, 
as the result of a commission of inquiry. The boiler 
work is to be entirely done by hydraulic machinery on 
Tweddel’s system, most of it being already in place. 
The shops are heated by air, which is drawn by a large 
Sturtevant fan through a casing containing a series of 
parallel pipes heated by high-pressure steam and delivered 
through a special main near the roof, with discharge 
pipes at intervals. In the erecting shops an electric 
crane is used, the same power being applied to a large 
traverser which serves the car-building sheds. Another 
form of travelling crane with a rack or pinion movement 
is used in some of the newer shops, while in the older 
ones they are driven by wire ropes. In the boiler-house 
the Roney mechanical stoker is applied.! This is fed with 
crushed coal through a hopper above a furnace having an 
inclined grate, whose bars receive a slight rocking motion 
about their larger axis. The coal is kept constantly on 
the move, without being violently agitated, and the ash 
falls out in the descent without becoming sufficiently 
highly heated to clinker. Many other interesting points 
were noticed in traversing the older and larger shops at 
Altoona; but the impression left was somewhat bewilder- 
ing, as may be imagined when rather more than nineteen 
acres of buildings have to be gone through between 
breakfast and lunch time. The magnitude of these esta- 
blishments may be imagined from the figures supplied to 
the visitors by the superintendent of the motive-power 
department, from which it appears that 250 new locomo- 
tives, 200 passenger and about 1000 freight cars are repaired 
annually, in addition to the repairs of 800 engines and 
nearly 5000 cars, the greater of which is done at 
Altoona. The numberof hands employed is about 5500, 
the working hours being fifty-four per week, or nine hours 
daily. As a rule, in the works visited Saturday half- 
holidays are unknown, the work being carried on until 
4p.m. The technical staff at Altoona is entirely recruited 
from apprentices, who serve for a period of five years and 
go through all the divisions before being set to work. The 
graduates of technical colleges form a large proportion 
of the recruits, but none can escape the preliminary 
training. 

After leaving Altoona the passage of the Alleghanies by 
the famous horseshoe curve was effected in brilliantly- 
fine weather, and the trains proceeded to Johnstown down 
the valley of the Little Connemaugh River, the scene of 
the disastrous flood of May 31st, 1890. At the station a 
train of observation cars was provided, and proceeded 
slowly up the valley in order to show what might be seen 


of the results. These are, however, comparatively few; | P® 


a stray tender on the river, and a ruined boiler house and 
mill, being the most visible indications. The Gautier steel 
works of the Cambria Iron Company, which were almost 
entirely destroyed, have been in great part restored, though 
only in temporary buildings; and, instead of wreckage, 
the most visible objects on the low ground along the river 
are the long lines of blooms and billets from the steel 
works, awaiting their turn for finishi The Cambria 
Iron Company’s works in Johnstown, the first of the great 
establishments visited in the Pennsylvania bituminous 
coalfield, include six blast furnaces with Cowper and Whit- 
well stoves having a total productive capacity of 1100 tons 
of pig iron daily, which isin great part converted into steel 
both by the Bessemer and Siemens processes. The plant 
for the former includes smelting cupolas, two 12-ton con- 
verters, with central transfer e cranes and semi- 
circular pits of the original patterns. The same 
arrangements are adopted in the two open-hearth fur- 
naces, which are of the Pernot form, taking 16-ton 





* Illustrated in Tue Encrxver, September 19th, page 232. 





charges. A third furnace of the same kind is employed 
as a washing furnace for dephosphorising pig metal by 
means of iron ore by the method here known as the 
Krupp-Bell process. » Although the works possess 
collieries of a total yielding capacity of 800,000 tons pe 
annum, about two-thirds of which is required for coke- 
making, the melting and heating in the steel works is 
done entirely by natural gas brought from the Grape- 
ville field, about forty miles to the westward. The pro- 
duct of the works consists largely of rails which are rolled 
from ingots which are cogged down in a 48in. two-high 
blooming mill, and finished in athree-high mill; the feed- 
ing and lifting arrangements being in both cases as 
nearly automatic as may be. The ingots are cut after 
blooming, so as to give two rails in the finished length. 
Axles are also largely made. They are forged under 
steam hammers, and toughened when at a bright red 
heat by immersion in a trough of water placed imme- 
diately in front of the heating furnace. The whole of 
the plant of these works is of a very fine and efficient 
character, although not possessing any great novelty calling 
for any very detailed description. The Bessemer blowing 
engines were the first that were seen having a special 
arrangement for closing the air valves at the change of 
stroke. This consists of a plate with a number of radial 
openings, which turns through a small angle on the axis 
of the piston, and alternately opens and shuts a series of 
similar openings in the cylinder covers, the motion being 
produced by a cam shaft acting against a coiled spring. 
This produces a very sharp cut-off, and is considered to 
be very satisfactory. A somewhat similar device was 
exhibited in the Belgian Department of the Exhibition 
of 1862, in which, however, the perforated plate was 
made to rotate continuously by spur gearing. At the 
Isabella furnaces at Pittsburg a new engine in construc- 
tion is provided with large Corliss valves for the same 
Pp Besides the Cambria Works, those of the 
Johnson Company were visited by some of the members. 
This establishment is entirely employed upon rolling 
rails of complicated sections and other requirements for 
street railways. The heating is to a large extent done 
with gas, made from crude petroleum from the Lima oil- 
field. After leaving Johnstown, the rest of the day’s 
journey was accomplished in the dark, Pittsburg being 
reached by the last train at about nine p.m. 








SHIPBUILDING IN NOVA SCOTIA. 


AccorpING to inquiries made by the United States’ Consul 
General at Halifax into the taxation of vessel property, the 
cost of shipbuilding materials, and the wages of men em- 
ployed in the shipyards of Nova Scotia, vessel building is 
carried on to a greater or lesser extent. At Halifax, though 
much shipping is owned, no large vessels are built, and but 
few of any kind. Maitland takes the lead in building mer- 
chant vessels of the largest class. Windsor, Hauts-port, 
Spencer Island, and other places along the shores of the 
Minas, have built many vessels; so has Yarmouth. Fishin 
vessels have been built more at Shelburne, Lunenberg, an 
at ports where the people are more engaged in the fisheries, 

At Yarmouth, ships of 1500 tons, all complete, cost from 
&7 9s. to £7 13s.a ton. Schooners of about 100 tons register 
cost about £1242. Labour is cheaper here than in the 
United States. 

At Annapolis the cost of the larger sized vessels is some- 
what higher. For vessels built of beech, birch, maple, and 
spruce, ironed with galvanised iron and copper fastened up 
to within 2ft. of the load line, and which would class twelve 
years in American Lloyd’s, the rates are :—200 registered 
tons, £10 7s. per ton; 300 to 400 tons, £9 19s. per ton; 400 
to 800 tons, £9 6s. to £9 14s. 6d. per ton; 800 to 1000 tons, 
£8 5s. 6d. to £8 14s. per ton. Wages are for 
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In Hauts County the average cost of a copper-fastened 
ship ready for sea is £8 5s. a ton. The cost of hull and 


spars of an iron-fastened vessel is £5 8s.aton. Wages are 
for 
an s. d. & ¢. 
Carpe ters, = . 65 
Cau! —— ra y ie - 6 5-8 4 
Joiners * - 6 5-0 0 
Painters - oa . 65-8 4 
Riggers es Kae Teer ig Naetige at REP ee eS 
At Shelburne, where fishing vessels are built, the cost per 


ton, carpenter’s measurement, of a fishing schooner about 
100 tons, is £4 3s. to £4 11s. per ton. Fitted for sea the cost 
is about £2 1s. 6d. perton more. Fishing vessels usually have 
hard wood floors, pine, spruce, and hacmatack timber, planks 
generally oak and birch, all obtained here. Large spars are 
brought from the upper provinces, and no southern pine is 
used. Wages are for 


s. d. 
a ters, Gay... 5 2] 
Cau = aps fe ne 8 ? 
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At Lunenberg a fishing schooner costs £4 15s. a ton, car- 


mter’s measurement, or £828 for hull and spars. Anchors, 
chains, fishing cables, rigging, and spars cost £414 more. 
Wages are for 
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The cost at Barrington corresponds with that at Shel- 
burne and Lunenberg. All fishing vessels here are planked 


with oak, which costs from £4 11s. to £5 3s. 6d. per thousand. 
Vessels over 200 tons are planked with spruce. Wages are 
for 


es @& s« 4, 

C ters, per day . 6 8—8 4 

Caulkers a . 8 4—10 5 
Painters o. i So we aa ge Re ee eee 

” : oo Vet hl Heed 


Nova Scotian bolt iron and spikes are chiefly used. The iron 
sells at about 10s. 9d. per cwt.; 6in. wrought iron spikes are 
worth 17s. 1d. per cwt.; galvanised, 27s. 1d. Metal bolts and 
sheathing from England sell at from 6}d. to 64d. per pound. 


Patent metal bushings 1}in. by #in. cost 2s, 64d. each. Pure 


y | used, very little being imported 











white lead is worth £1 6s. 10d. cwt.; Canadi 
paint, 6s. 3d. per gallon ; American, Ts. 84d. Poh hoot 
wire rope from England sell at 1s. 04d. per gross, and 234. to 
23d. per pound respectively. Nova Scotian cordage is mostly 
a from the United States 
anilla is worth about7d.; tarred hemp, 43d.; Manilla hawse.., 
63d. Tarred cotton fish lines from the United States etl at 
- per pound. Sail duck is worth from 9d. to 1s. 4d., accord. 
— to number and quality. Very much less cotton duck is 
w here than pony eo as & good quality is made at 
Yarmouth, N.S. Still the American is preferred by man 
and can be bought as cheap. ¥ 
Wages in shipyards in other localities are for 

















| ray 
Halifax. “Maitland. borough, | Windsor. 
8s. d. s. d.'s. d,s. djs. d. Saisaaa 
mters per day _ 5 2-8 46 8-7 8 *#G ‘ 
Caulkers oo ee 5 2-8 4'6 3-7 3 i 
Joiners oa ts aate 7 31-8 4/6 5 
Painters pas 8 4-9 445 21-8 47 S19 516 3-7 3 
rs » 9 44-10 85 ahs 4 st 7 3-8 4 
r— } 
Dock work ,, 68-8 4 _ a, <. 











These rates are materially lower than those vailing i 
American shipyards. . poaiiag 

Vessel property is by law assessed at only half its value 
and is taxable at the place where the owner resides or ha; 
his place of business. The rate of taxation varies in different 
places and somewhat in different years. In 1889 the rates 
were, at Halifax, 1-24; Lunenberg, 1:10; Maitland, -96- 
Yarmouth, -75; Windsor, -666 per cent. ‘ 








OPTICAL POINTER. 


THE optical pointer, of which we give an illustration, 
has been vr aren by the patentee, Mr. D. Gravell, with 
the object of obviating the t inconvenience and interrup- 
tion which so frequently arises during the reading of papers 
at the meetings of our technical institutes and scientific 
societies, owing to the use of the ordinary pointer. Usually 
the wielder of the pointer, which latter may be likened to a 
clumsy salmon rod, may consider himself fortunate if, owing 
to his position close up to the diagrams, he is able to direct 
the pointer to within a foot of the desired spot, and a shorter 
rod must be used if the point referred to is low down, thereby 
causing unnecessary delay and interruption. By the use of 
the optical pointer these drawbacks may be entirely avoided. 
A bright disc, varying only slightly in size according to the 
distance of the di , is cast by the lens of the lantern 
fitted with the limelight and a diaphragm and pointed wire, 
the latter being projected as a shadow, with its point at the 
centre of the patch of light. A double advantage is thereby 
gained, as the portion of the di to which attention is 
being drawn is extra illuminated; and the shadow pointer 
can be directed upon the smallest point with great rapidity 
and exactitude by the operator. 








a I ~ a= s : 
As may be seen by the diagram, the lantern is attached to 
one end of a bar, fitted at the opposite end with an adjust- 
able sliding counterpoise. This is pivotted for vertical 
motion on the forked head of a rod, which being free to turn 
on the vertical tube, lateral freedom of motion is also obtained, 
so that the shadow pointer may be directed upon any point 
with the greatest ease. The apparatus is fitted with clamps; 
but these need not ordinarily be used, as the adjustable 
counterbalance insures the lantern remaining in any position 
it may be placed. The maker is Mr. J. H. Steward, of the 
Strand, and the inventor acknowledges valuable assistance 
rendered by Mr, Steward’s manager, Mr. Baker, in working 
out the details. The application of the optical pointer has 
a wide field for development in other directions. 








TENDERS. 


PUBLIC BATHS AT SOUTHAMPTON. 
THE following tenders have been sent in for the erection of 
ublic= baths for the Southampton Corporation; Mr. W. B. G. 
Bennett, borough engineer :— 
Contract No, 2,—Iron Roofs. 


£ sd 
Messrs. Goddard, Massy, and Warner .. .. 1184 0 0 
St. Pancras Ironworks Company—design A 852 0 0 
essrs. Homan an: eT ae 777 0 0 
The Ashburn Railway and Iron Cenqeny -- 730 0 0 
The St. Pancras Ironworks Company—design -. 642 00 
i TEE oo os, cio eee leeiie ss See © 
Messrs. Ashmore, Benson, Pease, and Co., Limited.. 629 0 0 
Mesars. Isaac DixonandCo. .. .. .. «- +» +» 89812 0 
Messrs. Joseph Bull, Sons, and Co., Limited 398 0 0 
Messrs. J. W Roe and Co.—design ae <. 355 0 0 
We EES oo oy 54. 54 ons we He fees OEE DO 
Messrs. J. W. Roe and Co.—design No.1 (accepted).. 825 0 : 
Messrs. John Lysaght, Limited .. .. «- ++ + 305 0 : 
Engineer's estimate .. .. .. +» +» +» 500 0 
Contract No. 3.— Buildings. ; 
Messrs. Dyersand Sons .. .- «. «+ +s +e ¢ 6200 0 0 
3 Fe ee 5989 0 0 
Messrs. Roeand€o. .. .. .. 5525 0 0 
Messrs, Bull, Sons,and Co. _ .. ores 5AT4 0 ° 
essrs. oO gee Oper ee eer ee 5887 0 ; 
Messrs. Mi n, Isted, and Morgan (accepted) .. 5194 0 
Engineer's estimate .. .. «.. «+ + 5460 .0 0 
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RAILWAY MATTERS. 


Tue French Northern Railway Company and the 
Belgian State Railway Company are contemplating, the organisa- 
tion of special trains between Brussels and Paris, which are to run 
the distance in three hours and twenty minutes. 


On Wednesday the North-Western Railway Company 

ried out its part of the arrangement for the special conveyance 
of the American mails which were landed from the City of New 
York A special train running in connection with a s boat 
took the mails to Holyhead by one o'clock. The special to Euston 
arrived at eight o'clock, the entire journey from Queenstown 
having been accomplished in fifteen hours and a half. 


Ir is stated that the Porte is seriously considering a 
roject for the construction of a railway line between Scutari, in 
‘Albania, and Prisrend. The Servians and Montenegrins are looking 
askance at this project, but the Turkish authorities insist upon it 
the more, as one of paramount strategical necessity. It is pro- 
that the line shall be constructed as far as possible by means 
of military and enforced peasant labour. The tunnelling only 
would be intrusted to foreign engineers. 


Waitine on the Hungarian zone tariff, a special corre- 
spondent of the Railway News says :—‘‘ There is not the slightest 
robability of any return to the o id system either in Hungary or 
Kustria. Wherever I went I heard no but praise of the 
reform from the railway officials on account of the simplification of 
the whole working of the railways, mixed in the former country 
with a certain amount of pride at the fact that Hungary has led the 
way in revolutionising modern railway travelling, and that in a few 
ears every country in Europe will have followed suit. However that 
aa be, this uniform satisfaction with the new 8) stem in Austria- 
Hungary forms a strong contrast to the pessimistic and often 
scornful views upon it exp by German railway men with 
whom I came in contact, ‘Time will show whether the supporters 
or opponents of the zone system are right, but there can be no 
doubt that the zone system is destined in most continental 
countries largely to increase the passenger t and at the same 
time reduce the work of the railway administ , 


Tye Dore and Chinley Railway, promoted by the Midland 
Company, is proving a harder task than wasanticipated. The four- 
miletunnel under the Dcre moorlands has been one of the stiffest bits 
of excavating ever experienced, owing to the prevalence of 
woter. There is a great deal of work still to do before the 
passage can be made. At Hathersage the interesting cere- 
mony of setting the key-stone of the first arch of the viaduct 
took place on Monday. Mr. Shuttleworth, J,P,, of Hather- 
sage Hall, ascended to the top of the arch, and with mallet in 
hand struck the key-stone, saying, ‘This stone I set fast, and 
long may it last, this bridge to maintain, for the railway train,” 
Mr. Shuttleworth, who laid the foundation stene of the first pier 
of this viaduct on the 29th of March last, remarked that the work 
had been done in a most ay age and substantial manner, and 
being built of Derbyshire’s famous millstone ~ ge Rep be a last- 
ing memorial of the skill and workmanship of those who built it. 
That was a consummation of the long hoped-for event of the 
making of a railway through the Peak of Derbyshire. The bridge 
was built by Mr. Michael Ford, Mr. T. Oliver, Derby, the con- 
tractor for the line, was represented by Mr. Barnes, 


YESTERDAY morning papers brought a more than usu: 
large batch of bad railway news from the States. Two terri 
railway accidents occurred on Tuesday night. The more calamitous 
was in Kentucky, on the Cincinnati Southern Railway, where a 

nger train came into collision with a goods train in a tunnel. 
n the narrow 8 the cars and wrecked trucks became inex- 
tricably jammed, and to heighten the horror of the scene, the mass 
of débris caught fire, and ave prem were burned to death. A 
number of others were injured, but only ee hurt. The 
second accident occurred in Alabama, on the Kansas City, Memphis, 
and Birmingham Line. The night express left Birmingham without 
the sleeping car. The driver started the train backward in the 
direction of Birmingham, In the meantime a goods train had been 
permitted to follow the express. Several cars were telescoped, two 
persons being killed on the spot, while twenty-seven were injured. 
Another accident occurred near Kansas City on Wednesday on the 
Union Pacific Railway, on a portion of the line which is used by 
both the Union Pacific and the Rock Island Companies. Nine 
persons were injured. The Americans are beginning to see the 
necessity of adopting the block system. 


Accorpinc to advices received by the engineers, 
Messrs. Hawkshaw and Hayter, the district of the Avila and 
Salamanca Railway works—which are now under construction by 
Messrs. 8. Pearson and Son, of Westminster—was visited by a 
fearful thunderstorm early in this month, which lasted only two 
and a-half hours, but did great damage to the surrounding coun- 
try. The rain fell as from a waterspout, with hailstones of enor- 
mous size, The vil of Moriscot, on the Medina Railway, was 
so flooded that people had to be rescued from their houses through 
the roofs ; pot ty walls and trees were broken down and carried 
away, fields and gardens were ploughed up in trenches, and the 
oldest inhabitants cannot remember anything ogee | it. At 
Aldealengua, upon a portion of the twenty-five miles of railway 
completed between Penaranda and Salamanca, the full force of the 
storm was felt, but beyond the removal of a piece of coping-stone 
from one of the bridges, and a small cutting being filled with sand 
and débris from an adjoining vineyard, no damage was done to the 
line; and, we understand, the fact of the works having stood such 
a severe and exceptional test has been a matter of much congratu- 
lation between the parties interested, while it speaks for itself as 
to the substantial nature of the work carried out. 


Iv a report on the collision which occurred on the 9th 
August, at Selby station on the North-Eastern Railway, Major 
General Hutchinson says:—‘‘ This collision—which but for the 
prompt and intelligent action of the signalman, William Carr, on 
duty in the Selby station cabin, would probably have been attended 
with most serious consequences—was caused by the driver of the 
goods train from Hull, who not only failed to stop at the Selby 
east up home signal which was at danger against him, but first pass- 
ing this signal, and then the up home signals of the station cabi 
400 yards from the junction home signal, also at danger, 140 ya 
inside this latter signal, allowed his engine to come into collision 
with and knock off the right-hand corner of the back of the rear 
van of the Great Northern train.” On seeing the distant signal at 
danger, the driver says he ‘‘ tried as he was Cliff junction to 


close the regulator, but was unable to move it, as to close 
it or to fully open it, At the distant signal ed his fireman 
to assist him, but even with his help he was unable to move it; 


after passing the distant signal he ng the tender hand brake, 
and his fireman the engine hand brake, the sand-boxes being both 
opened after the brakes had been oupwed, which had been done 
before the home signal was reached, the speed being thus reduced; 
after passing the home signal he, with the assistance of the fireman, 
reversed the engine against steam, and thinks the speed was 
reduced to about twelve or fourteen miles an hour on passing over 
the swing bridge, after which the speed continued to diminish, 
until after et with the engine of the i train his 
engine and tender left the rails, ran a short distance and turned 
over on their right sides, he jumping off just before the final colli- 
sion, and falling down, the speed at this time being not more than 
seven or eight miles an hour, A fitter who examined the goods 
engine about three-quarters of an hour after the collision found 
the regulator wide open, and the reversing lever in full backward 
gear. He was able to close the regulator without difficulty, but at 
this time there were only a few pounds of steam in the boiler.” The 
report does not state whether any subsequent trial was made of the 
regulate with full steam pressure. The goods engine was fitted 
only with a hand-brake, and not with a steam brake, 





NOTES AND MEMORANDA. 


Te best determinations of the ohm, according to a 
Section A paper by Mr. Glazebrook at the recent British Associa- 
tion meeting, showed that it was very nearly indeed equal to the 
resistance of a column of mercury 166-3 cm. long and one square 
millimetre cross-section at 0 deg. C. Mr, Glazebrook advocated 
the adoption of the b 1063 instead of 106, 
their concurrence in the desirability of the pal J, 
Jones in a paper entitled ‘‘ Suggestions towards a Determination of 
the Ohm,” described the results of experiments undertaken at 
University College, Cardiff, in the spring of the present year. 
These experiments gave the ohm equal to the resistance of a column 
of mercury 106°307 cm. long and one square millimetre section, 


Accorpine to M. Wildermann, the boiling points of 
substances are a function of their chemical nature, In any 
homologous series of organic compounds, the relation between 
the boiling point—in absolute temperature—under a pressure of 
M mm., and that under a pressure of N'mm., is one and the same 
for all members of the series, This law has been tested in a 
number of cases for wide limits of presssure—12 mm. to 1500 mm.— 
and found correct. The Journal of the Chemical Society says the 
above law does not hold, however, for members of the same series 
which differ in chemical nature or in the mode of arrangement of 
the atoms in the molecule, and therefore is not applicable to the 
various isomerides of the higher members of a homologous series, 


A parER on the absorption of carbon monoxide by 
rocks was recently reed before the Paris Academy of Sci by 
M. Berthelot. Observations in mines after explosions have been 
said to — that the rocks of which od a are — 
possess a specific property by virtue of whic ey retain carbon 
monoxide Nn the r pie ie a longer period than other gases. 
From some experiments made to investigate this question, M. 
Berthelot finds that the volume of carbon monoxide absorbed by 
argillaceous rocks and given up by them, is sensibly identical wi 
the volume of air absorbed and given up under the same conditions, 








Hence, rocks iupregneied th carbon monoxide owing to an 
cEpronen do not retain it because of any specific action peculiar to 
gas, 


PopocaTEPeEtt, the highest peak in Mexico, was visited 
by Alexander von Humboldt in 1804. He gave its height as 
1} 720K Since the above date, many trigonometrical surveys 
have been made, and the results vary from 17,200ft. to a 
few feet over 18,000ft. The latest measurements by Professor 
Heilprin give 17,523ft. as the height, being 200ft. lower than 
Humboldt’s estimate. This determination has been derived from 
the newer data which have been made possible through the level- 
ling of the Mexican Railway, which was constructed a few years 
since, while geographers have almost universally accepted Hum- 
boldt’s determinations and figures, From these new data it was 
shown that “‘ the estimate of the elevation of the city of Mexico 
—7470ft,—and of the adjoining plateaus, which have served as a 
basis for most of the angle measurements of the mountains, have 
been placed 123ft. high.’ 


Tue German Government mine Altenwald, near Saar- 
brucken, has, since 1888, conducted a series of experiments to 
ascertain the most effective means to prevent from decaying the 

ine timbering, which is subject to great pressure in the air-ways. 
oy coal tar, tar and carbolineum were tried in such a manner 
aa to enable a comparison of their relative protective value. The 
results show lime to be the weakest. Coal tar preserved the 
outside of the ber, while the core was found completely 
decayed. According to a German paper, carbolineum proved by 
far the best, and is now being used on all the timbering of the 
upcast in that mine. The mine timbers, made of wood peeled and 
dried, are twice painted over with the carbolineum above ground, 


and required each, when 25m. long and 0°25 m. in diameter, in | bee: 


the first application 4°5 kilos. and in the second 3°5 kilos., so that, 
at a price of 34:5 pf. per kilo., the total cost was:—For material, 
a Ps for labour, 14pf.; or 58d. and 1°68d., altogether 
about 7°5d. 


Messrs. R. Scuwirxus and F. v. Liechtenstein have 
demonstrated in an experimental way that an increasing hardness 
of steel necessitates an increasing heating to produce the same 
annealing colour, and that the composition of the steel affects the 
conditions for the appearance of the different colours in a still 
higher degree than the hardness. The combinations of tempera- 
tures and colours in the ordinary manuals are thus éntitled to only 
conditional correctness at best. Another series of experiments 
relating to the influence on the colours of the duration of the heat- 
ing, manifested that they can appear at even very low tempera- 
tures if they are only kept up long e , and that the difference 
between hard and soft steel asserts itself here too. A soft piece 
exposed mage | several days to the heat of 177 deg. C. showed 
purple after 68 hours, violet after 938, and dark blue after 120, 
whereas a glass-hard piece turned light yellow after 20°5 hours, 
dark yellow after 27, orange after 50, pol purple after 103, At 
higher temperatures the colours appear with shorter intervals. 


THE general character of the proposed Raiyan Canal, 
which it is intended to construct between the Valley of the Nile 
and the Raiyan depression, at a point about sehty miles south of 
Cairo, was explained at the Bath meeting of the Association 
by Mr. Cope Whiteh © proposed works have now been 
elaborated in detail, (1) the size of the basin; (2) the section of the 
canal; (3) the water surface levels of the Nile; (4) the minimum 
se of the Nile in flood 5 td Be hacen a the west of the _ 

Valley—excavations, earthworks, pitching masonry; (6) the 
works in the Nile Valley for the passage of existi , drains, 
and railways under and over the Raiyan flood canal; (7) the time 
required to fill the reservoir; (8) the iy of the water stored 
tables, maps, sections, and estimates, With an 80m, wide canal 
the flood could be lowered at 50 cm. per twenty-four hours, and 
the reservoir, 250 square miles in area, and t. in maximum 
depth, filled to the level of + 27m. above sea in three years. The 
total cost is estimated at less than £1,589,000, The duty of the 
reservoir would be to raise the minimum flow of low-Nile from 
about 9000ft. per second to 30,000ft., and fix a maximum for high- 
Nile. The results anticipated would be practically to double the 
present cultivated area and agricultural output, 
sion of internal navigation in the Delta, 


In the A Section of the British Association at Leeds, 
Sir William Thomson read a paper on anti-effective copper in 
rallel conductors, or in coiled conductors for alternate currents. 
tis known that by making the conductors of a cirenit too thick 
we do not get the advantage of the whole conductivity of the 
metal for alternate currents. When the conductor is too thick, 
we have in part of it comparatively ineffective copper present ; 
but, so far as is known, it has generally been supposed that the 
thicker the conductor the greater will be its whole effective con- 
ductance, and that thickening it too much can never do worse 
than add comparatively ineffective e. to that which is most 
effective in conveying the current, ht, however, be ex- 
that we could get a positive augmentation of the effective 
ohmic resistance, because we know that the presence of copper in 
the neighbourhood of a circuit carrying alternating currents causes 
a virtual increase of the apparent ohmic resistance of the circuit 
in virtue of the heat gongsaied by the currents induced in it. 
May it not be that anti-effective influence such as is thus 
duced by copper not forming er of the circuit can be produced 
by copper actually in the circuit, if too thick? Sir William Thomson 
finds that this question must be answered in the affirmative, and 
that great augmentation of the effective ohmic resistance is actually 
produced if the conductor is too thick, especially in coils consisting 
of several layers of wire laid one over another in series around a 
cylindric or flat core. 
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MISCELLANEA. 


Messrs. FLEMING anD Ferauson, Paisley, have been 
awarded a gold medal at the Edinburgh Exhibition for models of 
steam yachts, 


Messrs, Spe, GorMAN, AND Co. have been awarded a 
gold medal at the Edinburgh Exhibition for diving gear and sub- 
marine appliances, 


In the Revue International de L’electricité two articles 
have appeared in reply to Professor Thorpe’s British Association 
address, in which he defended the claims of Dalton against those 
made for Lavoisier, 


Mr. OswaLp Haxs, who has been on the engineering 
staff of the Brush Electrical Engineering Co,, and its predecessor 
for three years, has been appointed to the management of the 
engineering department of the Company’s branch in Australia, 
and will shortly proceed to Sydney, New South Wales, to take up 
his position. 

Tue Corporation of Newark-on-Trent are about to 
establish new waterworks, and boring has been commenced in the 
pebble beds of the new redstone formation in the neighbourhood 
of Farnsfield, by Messrs. Le Grand and Suteliff, London. The 
work is being carried out under the direction of Mr, H. Rofe, 
M. Inst, C.E., Westminster. 


THE total number of passengers passing vid Dover and 
Calais, Folkestone and Boulogne, and Newhaven and Dieppe, in 
the past three months, was 181,250, as against 294,548 in the cor- 
responding period of last year, being a reductiou of 113,298, or 
about 39 per cent. There was, however, an increase of 121,289, or 
70 per cent. over the same period in 1888. As compared with the 
normal traffic of 1888, the past quarter’s returns thus show an 
increase of 7991, or nearly 5 per cent. 


“From nearly every locality where natural gas is used 
as a fuel,” the American Manufacturer says, ‘come complaints 
about the advances in rates being made by the supplying com- 
panies. Scarce a paper coming from a ‘gas town’ can be opened 
in which prominent headlines announcing a rise in prices for this 
fuel do not appear. In many cases, it will be observed, open 
opposition to such advances is being made by the people, and 
incited or at least encouraged by the press.” 


Durine the stay of the German Squadron in South- 
ampton Water, the first-class cutters of the flag ship Kaiser and 
Preussen, were fitted by Mr. Hill, of Hill and Clark, Westminster, 
with his new and ingenious boat-disengaging hooks, at the special 
request of the German Admiralty in Berlin. This invention, 
although only lately patented, is already in use in the Italian and 
Argentine Navies, and fitted to several hundred boats in the mer- 
cantile marine, but it is not yet known in the English Navy. 


Tue figures given in the traffic returns between England 
and France for the past quarter bring out very clearly the con- 
tinued supremacy of the Dover-Calais route, that service carrying 
50 per cent of the total. The development of the Newhaven- 
Dieppe service is also noticeable as in previous returns, the per- 
centage of passengers using this route having increased from 21° 
in 1888 to 27°3 per cent. in the past quarter. On the other hand, 
the Folkestone-Boulogne route secured only 22°7 per cent., the 
same as in 1888, 


AN account of a remarkable explosion on board a yacht, 
the Pathfinder, is recorded in several daily papers. The explosion 
seems to have occurred ina chest or compartment containing 
secondary batteries. The lid of this chest had recently been 
opened and closed. The Daily Telegraph says the electricians can- 
not explain it. If much overcharging of the accumulators had 
n going on it would not appear inconceivable that an explosive 
mixture of hydrogen and air had formed. The explosion followed 
the lighting of a match. 


A RECENT number of the American Engineering News 
says: ‘‘ Dam failureshave been numerous. The dam at the outlet 
of Bonesteel Pond, twelve miles eaat of Troy, N.Y., gave way on 
September 18th, and the flood carried away buildings, dams, and 
bridges for several miles. On the same date a dam near the head 
of Broad Brook, in the town of ——— Ct., gave way, and the 
flood swept down the valley for eight miles to the Connecticut 
river, ing out five dams, two railway trestles, and six highway 
bridges, Highway bri have been carried away by floods in 
many parts of New York and New England.” 


On Saturday afternoon last a large party of members 
of the Junior Engineering Society were received at his engineering 
laboratory, 19, Little een-street, Westminster, by- Professor 
A. B. W. Kennedy, F.R.S., past president of the society. An* 
interesting demonstration was conducted by him on the 50-ton 
horizonta! testing machine, during which the principles of its ccn- 
struction were exhaustively explained. The extensometer was also 
shown in connection with some of the tests, an instrument so sensi- 
tive that an extension of y5};,in. of the specimen could be read 
with facility on its scale. Some engineering books of very early 
-date were exhibited for the members to see, in which were 
recorded many matters of engineering historical interest. 


A NEw departure has recently taken place in the 
frozen meat trade, by which the cargoes are able to be brought 


over to this country at a very much less cost than hitherto. ‘Lhe 
refrigerati: nt used in the machines is carbonic anhydride, by 
means of w brine is cooled and circulated in pipes in the 


holds, Messrs, James Nelson and Sons’ steamer Highland Chief, 
which is fitted in this way by Messrs. J. and E. Hall, of Dartford, 
has just arrived in the Liverpool Docks from the River Plate with 
a cargo of 39,000 carcases of mutton, all in splendid condition, 
and it is sta that the coal consumption for working the 
refrigerating machinery has amounted to one-fifth of what it 
would have been under the old system—a very important con- 
sideration in view of the advancing price of coal. 


Ir is stated that water will be drawn from the reservoirs 
formed by the big dam at Denver, referred to last week into the pipe 
leading to the city from a 4ft. cast iron Pipe placed vertically in a 
shaft 12ft. in diameter and 160ft. deep. is shaft will be at the 
north end of the dam, in solid rock. Water will be admitted 
from the reservoir to the shaft through tunnels 40ft. apart 
vertically, The immediate drainage area of the reservoirs is 
said to about six square miles, but a 42in, wood conduit will 
extend twelve miles to the north fork of the Platte River and tap 
a drainage area of 2000 square miles. The conduit will have a 
daily capacity of 65,000,000 gallons. Ample bye washes will be 
provided, the water level being 15ft. below the top of the embank- 
ment, where it is 90ft. in thickness. Mr. C. P. Allen is chief and 
J. D, Schuyler consulting engineer for this work, 


Wuat the American papers are calling the largest 
crane in the world has recently been constructed, and is now in 
successful operation at the Navy Yard at Washington, D.C. ‘It 
was designed by John R. Morgan, and intended to carry the 
110-ton steel guns which are being built, and there is no doubt 
that it will do the work. The girders which span the shop are 
62ft. in le , and high enough from the floor to give a 40ft. 
hoist, By the system of levers referred to, the s of the hoist- 
ing machine can be adjusted to suit the load which is to be carried. 
It will lift its greatest weight, 110 tons gross; lft. per minute ; 
75 tons, 2ft. per minute ; 374 tons, 4ft. per minute ; 18} tons, 8ft. 
per minute ; 10 tons, 15ft. per minute ; and 5 tons or less, 3uft. 

r minute.” This is not, however, the largest crane in the world. 

bere are several in England, including the 120-ton crane recently 
erected by Messrs, Vickers and Co. to lift this weight 100ft, 
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AUTOMATIC STOKING AND COAL CONVEYING APPARATUS. 


(For description see page 332.) 
Fic’a 



























veyor is used to distribute 
the coal over the mechanical 
stokers, with the return 
arranged to carry away the 
clinkers and ashes. 

This system is entirely 
labourless, and appears to be 
complete in every way. We 
have not described the details 
of the apparatus, as these 
are so clearly shown in the 
engraving as to make this unne he elevation in 
Fig. 14 is the same form as in Fig. 2, and the large views, 
Figs. 3 and 4, 





Fig. la 








A NEW ASBESTOS-FACED VALVE. 


THE new form of asbestos-faced valve illustrated by the 
annexed agese is being introduced by Bell’s Asbestos 
Company, London. It provides a flexible seating, which 
can be renewed if necessary in a few minutes by an ordinary 
workman at the cost of a few pence, no special tools being 
required. Fig.1 is a general view, partly in section; and 








Fig. 2 is an enlarged section of the valve and seat. In 
Fig. 2, A represents the form of seat adopted, which, in 
addition to the ordinary angular seat, has a rounded edge to 
prevent damage to the asbestos king ring B, when the 
latter is brought into contact with it. D is a loose valve, 
actuated in the ordinary manner by a screwed spindle 
working in the gland of the valve top, which, when first set 


Fig. 2 





“a 
down, brings the packing ring B- into contact with the seat 
A. For ordinary pressures a perfectly tight and elastic joint 
is thus made with a very slight amount of screwing down; 
but, by setting the loose valve D hard down, and so pressing 
the packing ring B on to the seat.A, the sliding cone C comes 
into contact with the angle of the seat A, and, being free on 
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the guide stud E, is*forced into |the%chamber of the loose 
valve D, and [by compressing the packing ring B, prevents 
its ‘being damaged. The packing ring 
by the lower projecting lip of the loose valve D, so that the 
rush of steam or water through the valve has little chance of 
damaging the asbestos B; but should it even be entirely 
washed out, a metal-to-metal seating is the result by A, C, 
and D being brought closely together. It is claimed that the 
valve through its elastic seating is not affected either by grit, 
dirt, e sion, contraction, or uneven seating, so that it is 
suitable for high or low pressures of steam or water valves by 
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LEEDER’S SAND MOULDINC. 


the insertion of pecking rings made of the most suitable | 
material to meet the various uses. The rings are generally | 
made up of woven asbestos cloth turned over and over upon | 
itself... A lin. valve of this kind has been shown us which 
has been under test for three months at a steam pressure 
of 100 lb. per square inch and found to hold perfectly 
tight, after which it has been put under hydraulic test, and 
by being tightly screwed down held a pressure, we are in- 
formed, of 2240 b. on the square inch. 


oSee Sete ee 
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LEEDER’S PATENT SAND MOULDING MACHINE. 





Tue annexed illustration shows in perspective a machine 
for preparing moulds for casting, patented by Mr. F. G. 
Leeder, foundry manager at the Singer Manufacturing 
Company’s works, Kilbowie, and made by the Patent 
Sand Moulding Machine Company, Glasgow. The ma- 
chine is designed to produce a complete mould at 
one operation, and to replace skilled hand labour in 
making moulds from, pattern plates. The pattern is 
formed or fitted partly on the upper side and parily 
on the lower side of the 
pattern plate, which constitutes a 
parting plate. The mould is 
formed in sand contained in two 
flasks or mould-boxes, placed one 
over and the other under the 
pattern plate, the sand being 
pressed within the mould-boxes 
by the action of the hydraulic 
rams, which also serve, upon the 
removal of the pattern plate, to 
eject the sand moulds from the 
mould-boxes. 

The machine consists of a 
framing composed of a base piece 
carrying two hydraulic rams or 
pillars, and an entablature or top 
plate connected to the pillars, and 
serving to resist the pressure of 
the rams when pressing the sand. 
The hydraulic rams are placed 
one within the other, the plunger 
of the outer one serving as a 
cylinder for the inner one. The 
plate on the outer ram head car- 
ries the lower flask or mould-box. 
The mould-boxes are fitted to 
slide on the guide rods or pillars, 
and the pattern plate, which is 
situated between the upper and 
lower box, is centred or pivotted 
on one of the pillars, so that it 
may be swung out of the way or 
into position between the mould- 
boxes for forming the mould. 

In operation the lower mould- 
box is filled with sand whilst the 
rams are down and the pattern 
plate swung out, the upper box 
being swung out of the way by 
means of chains passing over 
pulleys on a rock shaft provided 
with a lever handle. The pattern 
plate is then swung into position, 
and the upper box lowered on to 
it and filled with sand. The 
rams are then raised by operating 
on lever handles, which admit 
water to the ram cylinders, the 
mould-boxes and the pattern 
plate between them being 
pressed up against the entabla- 
ture to ram the sand. The rams 
are then dropped, the lower 
mould-box dropping with the 
pattern, whilst the upper box is 
retained by a notch or catch 
and the pattern plate slips down 
to a mid position in which it is 
clear of both boxes, and is swung 
out of the way. The upper box 
is then lowered, or the lower one 
raised, to bring the parts of the mould together, and the 
inner ram put into action to press up and eject the sand 
mould from the boxes. 

Close on fifty of the new machines have been put in opera- 
tion in the works of the Singer Manufacturing Company, the 
Carron Company, and elsewhere, with, we are told, very 
satisfactory results, a lad operating the machine, with the 
assistance of a labourer, being able to ram and mould as many 
as 1000 boxes per day. 
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LETTERS TO THE EDITOR. 
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FORCED DRAUGHT. 


Surn,—Certainly one of the greatest problems which the engineer 
of to-day has to solve is the proper application of forced draught 
to boilers. Many critics assert that this comparatively new 
departure is the invention of the evil one. But tndoubted]y far- 
seeing men must know that it is but another great stride in the pro- 
gress of engineering, and that forced draught is not to blame for the 
many failures that have recently taken place, but the bad desigh 
of boilers in which it has been applied. As, when high-pressure 
steam was introduced, the design of the boiler had to be materially 
altered, so, when high temperature furnacesare , the design 
has to be to suit. “‘ i ” in a very able 
letter in four last, attributes the cause of the tubes leaking to the 

ter expansion of the tubes at the high furnace temperature, 
ficcing them thre h the holes in the tube plate. 

That this is not case from the following example : 
H.M.S. Sharpshooter and Karrakatta have boilers of exactly the 
same design, made from the same drawing, and of the wet bottom 
locomotive type ; the latter vessel though, in addition, having her 
tube plate coated with a thick layer of cement. Now, on trial, the 
Sharpshooter’s boilers have not been able to stand more than }in. 
air pressure without the tubes giving out. On the other hand, 
those of the Karrakatta have stood a test ef 2in. air pressure for 
three hours with most satisfactory results. 

‘This seems to say that the | cannot be accounted for by 
the tubes expanding through the tube plate, as in their whole 
length their temperature is much higher in the latter than in the 
former case. Again, it has been shown that when the air-pressure 
in a boiler has been gradually increased, a point has been reached 
at which the tubes suddenly give out; so this dispels ‘‘ Marine 
Engineer’s” idea of the tubes only leaking when the heated tubes 
begin to contract in | 


Apparently the cause of leaky tubes under forced draught is due 


solely to the want of sufficient circulation of water between the 
tubes. There should be Jess tubes and greater space allowed 
between them. The great heat in a furnace under, say, 2in. air 
—_ such a rapid transformation of water into steam, 
that, as Mr. Williams says, instead of having water at the tube 
plate, we have a mixture of water and steam, water not being able 
to circulate around the narrow heated spaces between the tubes, 
fast erough to supply the want. Consequently the tube plate and 
ends of the tubes get very hot and soft, the immense pressure, say 
155 Ib. per square inch, forcing a passage between the heated 
lastic tubes and the tube plate, and finding its way into the 
eum. The effect of the cement layer in the Karrakatta is, of 
course, to prevent such rapid evaporation at the tube plate, and so 
assist the proper circulation. Again, in the late trials of the 
Barossa, rows of tubes had been drawn, and thus circulation was 
increased, and the trials proved satisfactory. ELSWICkK. 
Newcastle-on-Tyne, October 21st. 





THE DEFLECTION OF BARS. 


Sir,—The variety in the answers to ‘your correspondent may be 
accounted for by different readings of the question. If, as is done 
in the treatise on ‘‘The Mathematical Theory of Perfectly Elastic 
Solids,” by William J. Ibbetson, we consider at the same time all 
bars, whether the transverse section be very large or very small in 
comparison with the length of the central axis, and seek a formula 
which is universally applicable, we can scarcely & beyond the law 
of Coulomb, namely, weigh the ———- ary e pay level is 

portional to the weight, the wei required juee 
ion is portional to the width of the bar, but in the ratio 


length. We may find by experiment in the case of a fine copper 
wire between supports 100 centimetres apart, that the sag is 
15 centimetres with a horizontal force = the weight of 200 centi- 
metres of the wire, and that the curve d is a parabola, but 
from this we can learn little which is practically applicable to a bar 
of steel of rectangular section, and in which the curve assumed 
may be considered as a small arc of a circle of large radius. 
drawing of your correspondent rep ts a bar having points 
of contrary flexure, and resembles a beam fixed at both ends or 
forming part of a continuous girder. There are then _ and 
opposite couples acting on the vertical sectional planes at ii ints 
of support of such direction and magnitude as to maintain its axis 
horizontal at those points—that is to say, a pull above and thrust 
below the neutral axis. If the moment of flexure be found, which, 
su ing it to act on the beam in such a manner as to give it an 
angie of inclination upwards equal and contrary to the inclination 
downwards which it would assume if simply resting on its points 
of support, and which is equal to the moment of resistance at 
vertical sections at the points of a the greatest stress on 
the material at those sections can computed. If M = the 








of the cube of the depth, and the inverse ratio of the cube of the | | 


four hours and thirty minutes, or forty-seven minutes ; and five 
hours deducted seems to do sometimes for eastward vo 
Finally, is it Greenwich or Irish time which is kept at Weaver 
Point, Old Head of Kinsale, and Browhead signal stations ? 
October 21st. WHITE Star. 





CALCULATING DIAGRAMS. 


Smr,—The diagrams below represent the cards taken off the 
cylinders of a triple-expansion engine. If the high-pressure figure 
were that of a single-cylinder engine, the hofse-power would be 
calculated by taking areas of the two shaded parts and 
subtracting the areas of the unshaded parts. But simply because 
this is a triple-expansion engine, the horsé-power is calculated for 
the high-pressure by taking the afeas of the shaded parts, 
and entirely tieglecting the unshaded parts. In support of this 
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method, it is stated that the unshaded parts are developed in the 
intermediate cylinder. 

Would some of your able correspondents kindly say whether this 
method is correct or not, clearly proving what they say? In so 
doing, they will clear away many doubts from the writer’s much- 
aed brain, who cannot understand why two dia S precisely 
the same should be treated differently because, in the one case, the 
exhaust goes on to an intermediate cylinder. LH.P. 

October 18th. 





LUBRICATING OILS. 


Srr,—I have read with much interest an article by Mr. A. C. J. 
Charlier appearing under this heading in your issue of October 
7th. There is no doubt in the mind of anyone acquainted with 
the matter that the subject of lubricants been deplorably 
neglected by those interested in their use, and any contnbutions 
to our knowledge, or exposition of the principles involved and 
their application to the needs of actual work, cannot fail to be 
weleome and worthy of our tful attention. At the same 
time, ha’ regard to the crude ideas at present current in many 
quarters, it is a prime necessity that all statements made with an 
educational intention should accurate, lucid, and incapable of 
misinterpretation by the oe To those impressed with 
this necessity certain portions of Mr. Charlier’s article appear open 
to comment, if not to criticism, rather with the view of modifying 
some of his dicta than with any destructive intention. In handling 
any technical matter it is important to avoid confusion of terms, 
a condition of which the neglect may obscure or render nugatory 
valuable information and advice, and it is particularly desirable 
that where pn ated a subject is used—and it can scarcely be 

i i be employed in as rigid a sense as the nature of 
things will permit. Thus, in a dissertation upon: |ubricants, such 
a term as iy should if possible be defined, at least 
approximately, the meaning ascribed to it adhered to in any 





moment of flexure of bar if “ye supported, M, = t 

tending to produce bending in the opposite direction, and 3 = 
angle of inclination if simply supported, then 

E18 

M, = “t 

and the actual moment of flexure = M — M,. The formule used 

for horizontal strain on telegraph wires are given in Molesworth 
and most books on the subject. The formule 


_ 8 pon I 
H = 7 O75 (55, 
I presume is applicable to wire rope cables, 
Ki 


-on-Thames, 


E, D. H., Jux. 
tober 21st. 





ATLANTIC RACING. 


Sm,—In the current issue of THE ENGINEER, ‘‘ Antiquary ” asks 
why the last eastward voyage of the Teutonic and the City of New 
York was considered a ‘‘dead heat,” although the former vessel 
covered 21 knots more than her rival inthesametime. The simple 
reason is that in Atlantic “‘ racing” the distance covered is not 
taken into consideration at all. It is the actual time taken from 


port to port. So long as the City of New York covers a shorter | diff 


course than, and arrives at Queenstown before her rival, so 

will she carry the United States mail. A dishonest captain cou 
—supposing the distance covered was considered—state that his 
ship covered so many more knots than the other vessel, if the latter 
had anttoad first. Certainly it would be more correct to consider 
distance traversed as well as time taken in the ocean contests. I 
must say that if I were asked if the last “‘race” from Sandy Hook 
to Roches Point was a dead heat, I would say, No. If the Teutonic 
really covered 21 knots more than the Inman boat—that is to say, 
if she covered 2794 knots and the City of New York 2773—she cer- 
tainly had the victory. It may not * generally known that the 
reason why the Teutonic and City of New York are always so close 
in the eastward “races” is that the boilers of the White Star 
vessel are not so adapted to burn American coal as those of the 
other vessel. quently the Teutonic has to slacken speed a 
bit, and fall back closer on her rival. In the westward contests the 
Teutonic almost invariably wins by a couple of hours or more. 
Both, then, burn Welsh coal. 

Can any reader state what the exact amount of time to be added 
to the apparent time for westward voyages is’—that is, in other 
words, the difference in the time kept at the Weaver Point— 
Roches Point—signal station and the Sandy Hook station? Also 
if the time to be deducted for eastward voyages is different ! 
Sometimes four hours and twenty minutes seems to do if added 
to the apparent time for westward voyages, Sometimes it is 








bsequent statements, otherwise it will become possessed of 
pee nie shades of meaning according to the context, and confusion 
result. 

Turning to specific points in Mr. Charlier’s article, I find in the 
second patagraph—on p. 305—the following statements :—‘‘ A 
= myer oil must have sufficient body to keep the surfaces 

ween which it flows from coming in contact, hence the reason 
why high gravity oils are now so much used on all classes of 
i ; but at the same time everything depends on the class 

of work on which the oil is tobe employed. If for light machinery, 
a heavy oil would have a ape | to clog the bearings, thus 
in speed ; therefore for all ordinary machinery an oil 
a er from ‘850 to 890 should be employed ; whilst 
for heavy machinery oils ranging from ‘900 to should be 
chosen.” The idea conveyed to an ordinary reader by this is that 
there is an intimate connection between ‘‘ gravity” and ‘“‘ body,” 
even if they are not mutually dependent, an idea which is, of 
course, quite erroneous. ‘‘ Gravity” and ‘‘ body ” or, as they are 
preferably called, specific gravity and viscosity, are in no way 
related, except then by no means regularly—in the case of 
oils of the same kind from the same source. Confining my remarks 
for the moment to mineral oils, I may say that lubricating oils of 
ican, Canadian, Galician, Scotch, and Russian ori respec- 
tively, of identical specific gravity, will probably possess very 
ifferent viscosities. 


in the third ph, certain Russian oils are mentioned 
which when heated “instantly lose their gravity ;” a statement 
— == Pee then aceises — a if wns 4 

‘have r ic gravity greatly lowered,” inasmuc 

as mineral Sane regularly at nearly the same rate whatever 
their souree, no sudden drop in specific gravity is to be 
expected of, as fat as I know, has been yet observed. Even sup- 
Preing some to have arisen ween “gravity” and 
‘ body,” and the intention of the writer to have been to say that 
their viscosity decreases y, those best acquainted with the 
subject can ee oo for Russian oils are by no 
means especial culprits in this As any dogmatic state- 
ment may be mischievous if wrong, it is perhaps not superfluous to 
observe, with to the sentence in the first bh on 
p. 806, where the difficulty of determining the specific gravity of 
an oil at other than the ordinary air temperature is spoken of, that, 
so far from the specific gravity bottle, specific gravity plummer, 
and Sprengel tube being venient or trou manipulate 
at a higher temperature, they may be used grea’ 
when compared with the hydrometer than is the case at the ordinary 
temperature, and that the last-named—the Sprengel tube—is par- 
ticularly adapted for work at higher temperatures, and is largel 
used for that very purpose. The simplicity of the hydrometer is 
undeniable, but there its virtues end. Similarly, a desire to avoid 
the perpetuation of a mistake leads me to point out that in the 
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apparatus officially sanctioned for the determination of ing- 
points—the Abel—the vessel containing the oil is not. “« of Seating 
the exception of a small aperture through which the vapour 
ascends,” but closed as tightly as workmanship will permit, except 
at the actual moment when a test is made, when a small meat 
slide is withdrawn and a tiny lamp or gas flame lowered automati 
eally into the body of the vessel. So far from it being the ence 
that ‘‘a small gas jet is continually playing over this aperture,” it 
is a fact that the gas Jet is brought to the moméitarily-made 


SRW aes oe ea sear oe 


ni! 
ance thas they are At eaten such import. 


‘al 
ae In the purest spirit of inquiry, ‘ will ask Mr. Charlier why 


su] that for the samé exist within two concen- 
inte esd eplinders with closed ends, equality of level of the 
liquids they contain is a necessary condition | ling a satisfactor 
lanation, the sentence in the second ph on page 306, 
reading; ‘The oil should be on an éxact level with the water in 
the same pressure exists in both vessels,” 
The satisfaction that might be felt at the successful iss 
researches of chemists for the P ragrerse yo of chea + tlhog 
adverted to at the beginning of third paragraph tn the second 
column of page 306, may be mitigated by the reflection that the 
use of compounds of the fatty acids with metallic oxides, such as 
alumina, as oil thickeners, tho doubtless ingenious, is 
sophistication which the analyst neither fails to detect nor is slow 
to a and rey yn having ages to such practices 
must not be surprised i engineer, on re of his i 
declines to accept com of this kind, - — 
The length which this letter has already reached prevents mo 
criticising in detail the pro simple tests which Mr. Charlier 
advocates for the use of those lacking training knowledge and 
po ey in the judgment of oils; but I may briefly say, where 
sufficient skill and experience exist to allow of conclusions, other 
than fallacious, being drawn from them, far more accurate and 
conclusive methods would be used as a matter of course, and in 
the absence of these qualifications startling conclusions might be 
confidently expected. d 
Laboratory, Broad way, , Westminster, BERTRAM BLouNT, 
October 20th, 


THE RATIONAL ROOF TRUSS. 


Sin,—I have read with much pleasure the remarkable article 
written by Mr. Robert H. Graham, and published in your issue of 
the 16th May last, in which the journal under your able direction 
noticed my work on the “ Rational Truss.” The length of the 
article is a proof of the interest taken by THE ENGINEER in all that 
relates to the progress of engineering, with perfect indifference to 
the source whence it may proceed. e perusal of the article has 
suggested the following chest tations, which I take the liberty of 
forwarding to you in a o. 

The remarks of Mr. Graham showing how to determine 











graphically, and without the aid of the equation of ts, the 
stress in the central horizontal tie-rod of the truss, given in Fig. 5 
of his article, are really interesting; but I do not perceive how the 
method can be applied to the ‘ rational” type. e polygons of 
force p’ on’ m’ U 2’ and 1 7’ & 

tv x"—Fig. 6—will always 
remain the same, no matter 
what may be the points of 
departure p’ and 4’, provided 
that they are always taken on 
the lines ¢ p’ and fq’ and that 
their position be varied only 
with respect to that occupied 
by the external forces on the 
stress diagram, which arises 
_ the fact - eg ey this 
iagram, owing to the direc- 
tions of the tie-rods m x and 
px being the same, both ends 
of the bars im, mn, no, and 
op of the bracing are situate 
upon the stress lines of the 
rafters, a feature not present 
in the ‘‘rational” type, whose 
stress di ig. 4— 
shows clearly that the stress lines xu, vt, and st have each one 
end upon the stress lines of the polygonal tie and the other upon 








those of the rafter. So that, taking the point w anywhere on the 
line iw, the line wy may be drawn of right length; but there 
we come to a dead lock, seeing that the determination of the 


Mer) 


nt u supposes the pi vious determination of &, and the sare 
cory bg g with fespect to the points, It is easy to under- 
stand that, in proportion as the point w, and consequently the 




















would change 
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ee — 
ce translated to the right of their actual position, the | trusses for which do not form part of my paper; and I assumed | seem to me to be such a ve simple thing. as ‘‘ Superin- 
eo Ng | would diminish gradually to int, alag extraordinary intensities and distribution of witd and snow, | tending Engineer” supposes gave Wie table of compe 
. a ti of be although Poca scarce) 1 within the usual limits of | rison of calculated and indicated results in order to show t 
ptobability—cond which, even if 


Bo 48 to represen 
compression whieh really is; or, again, thé eame length 


y may have — 
‘avour- 


continually inerease, in F< pera) as the ag C7 & were | exaggerated to certain people, confirm more and mote the 
of their actual positions: od, there- | able ences deduced for the rational type. In spite of the 
truiatd to the ef wikeal” type, ahd the results | refutation if voy GLa oR grin 


‘ore, is i licable to the “ 
po Mo byt would be false. 

] mast wa ty 
a evaet Joads does not satisfy me. I have 

i théory of pro 

horizontal vel reaction, neither do I 
trovertible fact ; but I limit myself to saying t the 
‘é seems natural.” Even when, taking into account the 


tion relative to the determination 
simultaneous Ao gen of the wind 
rejected, as A 


between 


th 
fficulty 


ting in a | way the vertical com t of the 
6 ae the tal wind ressure, I decided to the 
said horizontal component as equally distributed between the two 


butments; I did so merely for the sake of making a com 

of the different truss types, remarking that, as my chief object 
was to obtain relative results, the differences produced therein by 
such a hypothesis—in case it were merely such and not a fact— 
would be altogether Pare If I must be frank, I do not see my 
way so clearly in this matter as Mr. Graham ap to believe, As 
[remark in my work, the greater number of authors only take 
account of the vertical component of wind pressure. So far r| the 
English and Polonceau types are concerned, the elimination the 
horizontal component produces no change in te sttesses of 4 
bracing, and really only gives rise to stresses differing f tl 
real ones in the rafters and horizontal tie; but in to the 
warabolic and rational type, the modification affects all the mem- 
oe of the trusses, as may be easily proved by drawing the corre- 
sponding diagrams, It is difficult to conceive how such 4a 
masterly work as that of Levy—‘‘Statique Graphique "—should 
pase oo Lightly over this ys) not giving the least clue to the 
treatment of the horizontal component, and even recommending 
that it should be entirely ignored. 

Reuleaux—‘‘ Le Constructeur”—is not of the same opinion; 
stating that ‘the thrust ought to be divided between the two 
abutments in ong ontop to the displacement in the horizontal 
direction of which each is susceptible ;” although he, too, leaves us 
completely in the dark as to how such displacements may be deter- 
mined. No doubt Reuleaux intended to use the term ‘in inverse 
ratio” instead of ‘in Fat tegenee to be found in the French trans- 
lation of his work by Debize and Mérijot. 

H. Miiller, Breslan—‘“‘ Statique ee ”—states that ‘‘ when 
the rafters are not much inclined, it is sufficient to take account of 
the vertical rey spre introducing the horizontal com t only 
where the slo considerable ;” and he then solves the problem 
for the most frequent case, and the only one that offers any diffi- 
culty, namely, when the horizontal resistances at the two abut- 
ments are —. He proceeds on two sen first, one of the 
abutments, the t for instance, with horizontal resistance ; the 
other, the left, without such resistance ; secondly, the fight abut- 
ment without, and the left abutsent with, horizontal resistance. 
Then he selects for each member the maximum stress afising from 
both hypotheses. 

Let it not be thought that I attribute undue importance to these 
minutie. At the same time, I am certainly of opinion that when 
any factor is neglected in the resistance of materials a clear 
estimate should vane ype formed of its value. If I have 
expatiated at some length on this point, it was because of the 
exact sense which Mr. Graham attributes to — assuinption of 
equal horizontal components. For my part, acknowledging m 
limited understanding of the matter, [ am far from finding it 
self-evident ; and, until the proper distribution of such components 
is clearly demonstrated, I believe that, if it be wished to prevent 
the working stress from rising — than the fixed imum 
oo, bear A > — the two Sipet ses of tata 

reslau—hypotheses indica in my pam as é, in 
case only one of the abutments offers torizsatal tenhenee—b the 
application of which a superior limit of stress i obtained, tha _ 
never be equalled or exceeded so long as both abutments offer 
horizontal resistance. 

It must not be lost sight of that my = is not a didactic 
work on roofs, Its direct object is to demonstrate the advantages 
of the ‘‘rational” truss compared to others. The calculation of 
the stresses was given for the pu of establishing a solid 
foundation on which to build ee) and éven if it were not 
rigorously correct, its defects would not give rise to relative etrors 
in the comparison of the different trusses. The demonstration of 
the ‘‘racionalidad ” would be equally good ; in fact, it is sufficient 
for the purposes of the demonstration that the “rational” type 
should be easily calculable in the manner exp’ . oever 
has to calculate this or other type is always free to do it in the 
fashion most in accordance with his tastes, 





There is no special pro 


© fact stated by Mr. Graham, 
that the apices 1, 3’, and 5’ o’ 


fénch truss, Fig. 8, lie on the 
n since a circle can always be 
drawn passing through three points, be théir position what it may. 
Mr. Graham has fallen into an error in atttibuting the “rational ” 
form to the modified French triss, Fig. 8, when he makes the 
central normal of each half truss équal to the eighth 
span, the consequence of which is to bring the points 1, 2, 3, 4, 
and 5 upon the circumference of a circle. In the ‘‘ rational” type 
the joints of the tie below the central horizontal tod lie tipoti one 
circumference, those a another ; the two circles havi 


in 
h the 
circumference of the same circle, 


bove of it is 
true, a common radius apptoxitnately equal to the span, but with dif- 
ferent centres, as can be easily — from thy explaination of the 
generation of the “rational” type. This effoneous idea, and the 
exceptional slope of the truss, Fig. 8, are moré than sufficient to 
account for the results obtained being entirely different from those 
peculiar to the “rational” type, for a8 Mf. Graham very correctly 
observes, ‘‘ Very small changes in the aioe form and bracing of 
a truss may produce very great variations in the nature and 
magnitude of the stresses induced in its members.” 

e effect of accidental loads upon the “ rational” type, con- 
trary to what Mr. Grabam states, is unfavourable, as it is also in 
the parabolic type in comparison with the older types with straight 
ties; and both forms, rational and parabolic, are by so mtich the 
more suitable as the accidental loads are small relatively to the 
lormaneat loads. The case is similar to that of metallic bridges, 
With a short span freely supported at both ends, where the dead 
is small compared with the live load, there will be but a slight dif- 
ference between the weights of straight or parabolic booms ; but 
in the case of a long span, where the dead weight may exceed the 
live, the parabolic boom will be more advantageous from the stand- 
point of economy. 

For the rest, I took care that the conditions of loading should be 
adverse to the types which I considered the best and favourable to 
the older types. I assumed the covering to consist of smooth tilés, 
the lightest possible, not including smooth or corrugated iron 
sheeting, because such is chiefly employed in curved roofs, the 





refutation which, on scientific | per we have thought it neces- 
sary to direct against such a well-iiiforthed person as Mr. Robert 
H. Graham, I recognise thé honourable distinction of which I have 
been the recipient, and a I to offer to the editor of 
Tue Exciverr, as well as to Mr. G 


, My most sincere thanks. 
San Martin de Provensals, September 20th. 


JOAQUIN ARAJOL, 
{Having been allowed to read the origitial of the above, just 
seteived, bbelote publication, I beg to add a few remarks. Whilst 
thanking Sr. Ardjol for the courteous tone of his reply, and 
assuring him that any honour of which hé might be sensible must 
have come from the journal that published and not froti the 
author who wrote the article, I mast, nevertheless, take pti 
to some of his statements. In d 80 I Will endeavour to follow 
his good example in the matter of style. It is pérfectly true that 
the “‘ rational” type canhot be solved by the auxiliary system om - 
cisely in the same way as thé casé exemplified if Fig. 5, One 
feature of that method is that ho iron rule can bé given which will 
appl to all cases, The solutions in different cases are similar but 
éntical. The ‘ tational” type requires a little thought, but 
I assure St; Ardjol that it can be coreg the Purely graphic pro- 
cess. The od analytical solution adopted by Sr. Ardjol is, 
howevet, perfectly correct ; and, as I gather from some remarks 
in the above letter, he has every reason to rest satisfied with it. 
The cor statement that one may make a false hypothesis the 
basis of a comparison is full of danger, and in such cases it is very 
Fo pont to ope against the — py differentially 
with respect to some ony type. Neither can I quite recon- 
cile the assertion that the assumption of equal horizontal 
components was made only for the purpose of comparison, 
With the following seritence taken from 12 of St. Ardjol’s 
paimplilet:—“ On all these accounts we shall assume the horizontal 
press nerd equal, and the error of which we shall thereby be 
guil y will be small and insignificant compared with that committed 
y many authors who onl 
gy Upon reading this sentence I naturally ifferred that 
. Ardjol was establishing thé hypothesis with some regard to its 
absolute cofrectness, Sr. Ardjol now states that thy inference 
was too broad, and I therefore readily accept his diselaimer. My 
own view is that the said assumption is rational, and sufficiently 
correct for all tical pu The a mentioned in my 
article was not tliat a circle can be passed through any three 
points, but that—as shown in Fig. 8, reproduced—if the central 
normal strut be reduced from one-sixth to one-tenth of the span, a 
citcle—with its céntre of the line of that strut—will pass through 
all the joints of the polygonal tie. 1 am fully aware that in the 
practical” generation of the “rational” page 26—Sr. 
Ardjol recommends that the first element of the tie should be kept 
horizontal, which would necessitate a double centre; but in my 
article 1 expressly stated that I was not dealing with that case. 
The only criteria of ‘‘ racionalidad” given—on page 25—in the 
theoretical desctiption of the truss are | that the central normal 





take account of the vertical com- 


strut should be of a certain length, (2) that the polygonal tie 
should be approximately parabolic, and (3) that the quarter-trusses 
between the central strut and the hip and foot ively should 
be equal and similar. The French truss, as modified in Fig. 8, 
fulfils all these conditions. Moreover, the length of the central 
strut in that figtte is one-tenth—not one-eighth—of the span. 
Sr. Ardjol’s assertion that the accidental loads are unfavourable 
to the “rational” type depends, of course, on the assumption 
that the compared trusses are of equal depth and slope. But this 
Was not my point of view when, near the end of my article, I 
cothpared the spread of the ‘“‘rational” with the more compact 
‘appeafance of the French truss, The ‘rational”—Fig. 4— 
is distinctly flatter than the French ae 8—and in 
flat trusses—as Sr, Ardjol’s own quotation from Miiller-Breslau 
tends to show—the horizontal component is a small and 
negligible factor. In this sense, when pared with st 
trusses, the inclusion of wind pressure in the comparison would 
be favourable to the ‘‘rational” type. I over other opinions 
in Sr. Ardjol’s letter which do not affect my article. It is 
needless t6 add that the opinion of the engineering director of 
the Talleres Arajol must command t, ially when 
dealing with a truss of his own invention and manufacture.—k. H. 
GranHam, October 6th.] 





THE SCREW PROPELLER. 


Sir,—Owing to absence from this spot did not see “‘ Super- 
intending eer’s” letter, iti your number of 26th September, 
till to-day, I admit gladly the impeachment that I assume that 


water must behave in a certain way, if it be meant by that that it 
obeys the same laws of mechanics, fundamentally, as every other 
kind of matter. The only disputes or differences that can arise 
are with regard to the consequences of those laws under certain 
conditions, : 

I take it that ‘‘Superintending Engineer” is not ignorant of 
mechanics, geometry, and algebra; though, if the remark were 
not plainly intended to be merely jocular, his reference to the 
‘Bab Ballads,” that as to the effects of an eddy “it was pretty, 
but he kiiew not what it meant,” would seem to suggest a different 
opinion—at least, in his own judgment—of his competence to 
criticise conclusions as to the effects of physical causes drawn upon 
mathematical grounds. At the same time, ‘‘ Superintending Engi- 
neer” might find some difficulty in proving to a person ignorant of 
inechanics, geometty, and physics, that the rules he employed 
and whereby he ogee in ad the displacement of a ship 
from the plans, the hotse-power of her engines from the sizes of 
— steam pressure, cut-off, &c., of the stress in the flange 
of a gitder, were sound rules, except by the method I took of com- 
pating calculated with attained Hegults, and showing that they 

&8 fiearly as, under the existitig conditions, they might be 


e goes to agree. 
su) I did not make it sufficiently clear that the conclusions 
—pp. bbs 6 in THE ENGINEER of September 19th—beginning with 
the ragraph, ‘*We are now out of the region of mathematical 
8 feta, are in fact really a statement in words more or less 
“ understanded of the people” of the same things as are arrived at 
in the previous three columns of p. 225, e “firstly,” for 


example, is a statement in words that £ 2 @ = 0 (read dee by 
dee are, are squared omikron equal nought) approximately ; and 
that the power is HP = COQ JS v 1° @ dy (read horse-power equal 


a constant into omega into the ititegral of vee are cubed omikron dee 
are), which, if ‘ po grog ineet” khows, as I presume 
he does know, eriough me por culate the tonnage of a ship 
from its displacement, anid ehouglh mechanics and mathematics to 
find the strength of a solid beam of given section, and the horse- 
power of an engine from a di of twisting moments, he can 
calculate out for himself, I did not think—and I am very sure 
you, Sit, would not think—it necessary to explain the elements 
of mechanics in every article written for your paper. 

I have not made observations on the behaviour of ag any- 
where exept on board ship, consequently I am unable to state 
from observation whether it isthe same at sea as in glass tanks, 
Can ‘‘ Superintending Engineer” show experiments in which the 
turning moment of the shaft was not — to the angular moment 
of momentum imparted by the propeller to the water, provided 
there were no guide blades ? 

I am somewhat at a loss—I 2 peor because there are none 
80 blind as those who can’t see—to understand how I am to 
prove that I ‘now that what I say is true, is true. It does not 





the actual results were actually those—as might be expected 
indeed; but I have heard of a student of geometry, who, after 
going over the Asses’ Bridge, looked up inquiringly in his 
tutor’s face and asked, ‘‘ But it’s not really true, sir?’—which 
followed from the motion imparted to the water under the condi- 
tions explained in the previous part of the articles, notably at the 
foot of the first and beginning of the second column of p. 225. 
cannot undertake to prove to anyone that I know the truth of any 
proposition in mechanics, except by furnishing him with the 
roof. How would “Superintending Engineer” expect Sir B. 
ker to prove that he knew that the stress in some given member 
of the Forth Bridge was, say, seven tons per square inch under 


certain circumstances? 

ts—following equation (V) first column of p. 225— 
as to the general form of the stream lines in and in the neighbour- 
hood of a propeller are more matter of observation than anything 
else—though, as far as theory goes, it agrees with observation, 
which right theory may be expected to do, to say the least. 

In the absence, then, of specific statements as to wherein my 
mechanics, or hydro-dynamics, or numerival calculation, or com- 
parison of results, or difference as to these with eminent authorities, 
are wrong, I must give up as an insoluble riddle the answer to 
‘* Superintending gineer’s” simple question. My laws of 
mechanics are the usual accepted laws of mechanics, my bydro- 
dynamics are the usual accepted hydro-dyiiamics, my arithmetic, 
algebra, and geometry are the usual pted arithmetic, algebra, 
and geometry ; my calculated results agreé—within such limits as 
was to be expected—with the observed results. My observations 
are liable to the same errors that other people’s are; but I have 
not found any observations made by other people which disagreed 
with them, and I have found some which agreed with them. I give 
it up; I do zot understand what ‘Superintending Engineer” 
wants, provided he does not, as I presume he does not, want an 
exhaustive treatise, beginning at the elements, on mechanics, 
hydrostatics, hydro-dynamics, algebra, geometry, and arithmetic, 
combined with a few months on boatd ship and a course of 
instruction in naval architecture. Maurice F, FitzGERALD, 

Queen’s College, Belfast, 

October 13th. 











EXPORTS AND IMPORTS. 


Sir,—The answer to ‘ Trader’s” question is very simple. As a 
rule, goods are exported from countries where they are cheap, and 
imported to countries where they are dear. They are valued by 
the Custom-house officers at the port of exit, and again at the port 
of entry, and it is only common sense to suppose that the valua- 
tions differ. Take, for example, France and England in 1888—I 
have no later figures before me; According to the English returns 
we imported some £38,850,000 worth of goods from France ; but, 
turning to the French returns, I find only £34,500,000 set down as 
the value of the same goods. In like manner, the £14,810,000 
which the British returns give as exported to France, had, on 
entry into that country, grown to £21,00,000. W. A. 8. B, 

October 20th. 

Sir,—Your cor ndent Trader” asks how it is that the 
SS countries of the world import more than they export. I 

lieve the explanation to be this, that the excess of imports over 
exports represents the payment of interest for foreign loans and 
investments. To illustrate it by a case, suppose a country, whose 
exports were exactly equal to her imports, were to invest 
£100,000,000 abroad, say, at 10 per cant., during the year of 
that investment her exports would exceed her imports by just 
£100,000,000 ; but on all subsequent years, supposing her creditors 
were solvent, her imports would exceed her exports by £10,000,000, 
that sum being interest at 10 per cent. on the money invested. 

36, Blomfield-road, Maida Hill, A. H. Bayuis. 

October 20th. 





PURCHASE OF LAND FOR RAILWAYS. 

Sir,— Having had great experience in the laying out of railways 
and the purchase of land connected therewith, I may perhapssay that I 
concur thoroughly with ‘‘ B.’s” opinion on this point in yours of the 
17th inst., and think that a company has undoubted right to 

urchase the whole of the land referenced, although the centre 
=a cannot be deviated outside the limits: 

I have never had occasion to fight a case of this sort, but have at 
various times purchased land outside the limits, and no objections 
have been taken to it. W. Beswick Myers, 

M. Inst. C.E., M. Inst. M.E., F.G.S., &c. 

14, Victoria-street, Westminster, 5. W., 

October 22nd. 








Drawine ScaLes.—The ‘‘ Polytechnic Series” of scales, by C. F. 
Mitchell, and published by Messrs. Cassell and Co., are really very 
remarkable tools, considering their very low price. They are sold 
in sets of nine in a small cloth case, each scale having two scales 
upon it. They are made of stiff paper-covered linen, and quite 
eleasty rinted, so that the fine divisions on the smallest scales can 
be easily read. They provide any student with all the drawing 
scales he is likely to require, and many draughtsmen will find them 
quite sufficient for their work. 


Tue Mersky Bar DREDGING OPERATIONS.—The engineer to the 
Mersey Docks and Harbour Board—Mr. G. F, Lyster—reports that 
the dredging operations at the Mersey Bar have been remarkably 
successful. The apparatus has been at work altogether about one 
month, allowing for interruptions caused by severe weather and 
the equinoctial gales, and during that period about 20,000 tons of 
sand have been removed to the places of deposit about two miles 
distant towards Crosby. This hopper steamer and its sand-pumping 
apparatus was constructed by Messrs. Wm. Simons and Co., 
Renfrew, the latter being a patent of this firm.—Liverpool Dady 
Post. 


DeaTH OF Mr. Couttas.—The death is announced of Mr. Jas. 
Coultas, of the Home House and the Perseverance Ironworks, 
widely known as the proprietor of the second largest agricultural 
implements works at Grantham. He was born at Grantham on 
February 19th, 1819, and educated at the Grantham Grammar 
School, his father being Mr. John Coultas, who followed the same 
business and established a considerable reputation as a manufac- 
turer of drills. These were, by the — proprietor, exhibited, 
and awarded prizes at the R.A.S.E. meetings at Rotherham in 
1856 ; Leeds, 1861 ; Plymouth, 1865 ; and Bedford, 1874 ; so that 
the productions of the Perseverance Works may be said to have 
received the highest approval of the most competent authority. 
Apart from his successful business career, Mr. Coultas has played 
a not unimportant part in local affairs. 


THE s.s. INYONI.—This vessel wastaken on her trial trip from Aber- 
deen on the 18th inst. Her dimensions are:—Length, 270ft. 4in.; 
breadth, 35ft. 2in.; and depth, 20ft. 6in. She is built on the spar 
deck rule, and is fitted with triple-expansion engines, with cylinders 
2lin., 34in., and 54in. diameter, and 42in. length of stroke. There 
was a stiff northerly gale blowing, and it was deemed advisable to 
make the run to London a trial instead of running the measured 
mile. The vessel lef Aberdeen at 2.45 p.m., arriving at Graves- 
end at 1 a.m. on the 20th inst., giving an average s of quite 
124 knots, which is considered very satisfactory. The vessel has 

me into the London Docks, and will be put on Messrs, J. T. 

ennie, Son, and Co.'s direct Natal Line. The vessel has been 
built by Messrs. Hall, Russell, and Co., of Aberdeen, under the 
superintendence of Messrs. Flannery, Baggallay, and Johnson, and 
has all the latest improvements, and is fitted with electric light 
throughout, 
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J. J. (Saharunpur).— The following list of books will answer your purpose 
Jor the present, but you must bear in mind that mechanical engineering 
cannot be learned from books :—Jamieson’s ‘‘ Text-book of the Steam Engine,” 
Holmes’ ‘ Treatise on the Steam Engine,” Unwin on “ The Principles of 
Machine Design,” Kennedy's ‘‘ The hanics of Machinery,” Tyndall on 
* Heat as a Mode of Motion.” 











PITCHER’S ENGINE GOVERNOR. 
(To the Editor of The Engineer.) 


Sir,—I shall be obliged for the name of any firm making the governor 
invented many years ago by Mr. Pitcher, of Northfleet. It was freely 
used by Messrs. Fairbairn, of Manchester, at one time. It possesses 
many admirable qualities, but the patent is dead, and no one has 
pushed it. Dynamo, 

Blackheath, October 20th. 





PILKINGTON AND FORREST'S AIR COMPRESSOR VALVES. 
(Zo the Bditor of The Engineer.) 
Sir,—Can you or any reader give us the address of makers of Pilking- 
? G. B. 


ton and Forrest's patent valves for air compressors 
October 20th. - 





HELICAL GEARING. 
(To the Editor of The Engineer.) 

Sir,—Would any reader kindly tell me where I can get information to 
enable me to set out double helical toothed wheels? If there is no work 
yet published on them, would he please say if there is any definite angle 
for the tooth? In some pinions of this class I have seen, the teeth are 
peculiarly twisted ? J. H. 

Workington, October 22nd. 





THE STRENGTH OF FLAT SURFACES. 
(To the Editor of The Engineer.) 

Sir,—Will any reader kindly tell me something about the power ef flat 
tubes to withstand internal bursting pressures? It asta to me that 
when such tubes are short and well supported at the ends, they ought to 
stand a good deal. For example: Here is a tube 2ft. in. long and 2ft. 


a = eee 


or = 


wide. It is welded up with heavy angle irons at the end. The plate i 
yin. thick. What would be a ole water pressure to put inside ? * 7 
Birmingham, October 20th. A 
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MEETING NEXT WEEE. 


InsTITUTION OF MECHANICAL ENGINEERS.—Wednesday, 29th inst., and 
Thursday, 80th inst., at 7.80 p.m., ordinary general meeting at 25, Great 
George-street, Westminster, permission of the Institution of Civil 
Engineers. Papers: On Tube Frame Goods Wagons of Light Weight 
and Large Capacity, and their Effect upon the Working Expenses of 
Railways,” by Mr. M. R. Jefferds, of London; icated through 
Mr. Henry J. Marten. One of the wagons will be on view during day- 
light on and 8)th October, at the Victoria passenger station of the 
L.C.D.R., in the siding behind the main arrival platform. ‘On Mil! 
Cutters,” by Mr. George Addy, of Sheffield, ‘‘On the Mechanical Treat- 
ment of Moulding Sand,” by Mr. Walter Bagshaw, of Batley. 
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THE FEDERATION OF SHIPOWNERS. 


Ir is announced that an event, the possible occurrence 
of which we have for some time anticipated, is likely to 
come to pass. The shipowners of Great Britain, driven 
to desperation by the action of the unions, propose to lay 
up their ships, and institute in the whole shipping trade 
a general lock-out. Energetic action has, it is ramoured, 
been taken. The organisation of the shipping interests is 
being rapidly perfected, and at a given signal, like a bolt 
from the blue, the marine operations of the greatest trading 
country in the world will cease. No cargoes of any kind 
will be despatched from our shores; no supplies will arrive 
from abroad. As each ship at sea when the strike begins 
arrives, she will be paid off and laid up. The docks will 
need no labourers, for there will be no ships to load or 
unload. Whether the mail steamers will or will not 
continue to run we cannot say. It is impossible to 
exaggerate the gravity of the threatened crisis. Any- 
thing like a continued cessation of our import trade 
would involve the whole country in famine. We 
import at least half the food we consume, and it is 
doubtful if there is now within our shores more than three 
months’ supply of readily available provision. Even if 
France, Italy, and America combined all their energies, 
they do not possess ships enough to take the place of the 
millions of tons which the action of our own shipowners 
would reduce to idleness. It may be said that nothing 
would justify our shipowners for carrying out such a policy ; 
but we do not hesitate to state that the action of the 
unions, their rapidly growing demands; the interruption 
of business which they cause, and their scandalous inter- 
ference with the liberty of Englishmen, are sufficient justi- 
fication. Desperate diseases require desperate remedies, 
and if the commerce of this country is not to be handed 
over bodily to men who seem to have been bereft of 
reason, a severe lesson must be administered. We 
hope that the shipowners will all pull together if the 
final step has to be taken—that there will be no faltering, 
no hanging back. To be effective, the blow must be 
comprehensive. There must be no possibility of escape 
for those on whom it will descend. Any display of weak- 
ness or vacillation now will turn what ought to be a 
decisive victory into a disastrous defeat. 

It is proper, however, to ask whether there are not 
other methods of dealing with the tyranny of the 
unions open to the shipowners of Great Britain. We 
think that the reply must be that there are; possibly 
less thorough, but more convenient. It is probable 
that all the trouble is caused by at most some 80,000 
men. As for the dockers, their labour is not skilled, 
and there would be no difficulty in filling up their 
places, if only the union hands were prevented from 
practising intimidation. It ought to be easy enough 
to repeat the Southampton lesson in every port in 
the kingdom. As to sailors, in a short time non-union 
Englishmen and _ foreigners in sufficient number 
could be obtained to man our ships. Danes, Nor- 
wegians, Italians, Lascars, Germans, are found now 
in hundreds in our forecastles and engine-rooms. Of 
engineers there is no scarcity. It is only needful to carry 
out the principle of employing foreigners a little further 
to enable us to keep our mercantile marine at work. Itis 
of course, deplorable that such a step should be rendered 
necessary, but really there seems to be no choice left to 


the shipowner. Either he must cease to run his ships at: 


all, or else employ only men who will do a fair day’s work 
for a fair day’s wages. 

The theory of the unions presents a remarkable fea- 
ture. The members will not work with non-union 
hands, and in several cases they will not permit out- 
siders to become members. There is absolutely hardly 
a point in common between such a system as this and 
that on which the rules of the older unions, such as 
the Amalgamated Engineers, have been framed. New 
unionism has but one object in view—namely, the 
placing of a comparatively small body of men in a 
ee to dictate how the trade of the country shall 
e conducted. The men of the new unions hope to be 
able to say when work shall and shall not be done, how 
it shall be done, and how much shall be paid for the 


' doing ; and in order to attain their ends, every feeling of 





liberty and of justice will betrampled on. Freedom of con- 
tract will cease to exist; thousands of men willing to work 
will be prevented from earning their bread; and in pursuit 
of their object the new unionists have never hesitated to 
resort to violenée. For the law they have no respect. 
In Southampton the presence of the military barely pre- 
vented murder and pillage. A section of the com- 
munity has practically declared war on the other sections. 
There is nothing to be gained by mincing phrases and 
talking of the rights of labour, and the desirability of 
improving the condition of the working classes. The 
best and worthiest of the working classes repudiate in 
the strongest terms the policy of such men as the South- 
ampton dock labourers. How is it possible to deal with 
men who propose and carry out the line of action 
recently pursued with the Ariadne? This vessel was 
loaded at Barrow by the owners’ own men, who are 
unionists, while the steamer also had a unionist crew on 
board. The vessel proceeded ‘to Birkenhead Docks to 
discharge into three of the Atlantic liners, but the 
Dockers’ Union at Barrow telegraphed to Birkenhead, 
asking the union there to block the steamer, and this was 
done. The owners naturally asked the reason, pointing 
out that they had employed only union men, and the 
reply was given that the vessel had been blocked because 
it was only by such means that pressure could be brought 
to bear on the Barrow dock owners in order to compel 
them to discharge their non-union men and employ only 
unionists. In order to secure the discharge of the 
vessel, the owners, after great delay, had her taken to 
the Stanley Dock; but when half the cargo had been 
removed the Dockers’ Union delegates induced the 
Carters’ Union to withdraw the carters, and so stop the 
work again. It is clear that the shipping trade cannot 
possibly be carried on under conditions such as these. 
‘What would unionists say if the employers bound them- 
selves together, and the cotton spinners of Lancashire 
were locked out, in order to compel the Amalgamated 
Engineers to concede the terms dictated by employers on 
the Clyde? 

To unionism we do not object. So long as it does not 
interfere with the liberty of individuals, it is tolerable, 
in many cases respectable, and even desirable. But 
union for securing mutual benefits is one thing, union for 
inflicting injuries on and tyrannising over the general 
public is quite another thing. It is noteworthy that, in 
every case where a firm front has been shown, the new 
unionism has succumbed. Mr. Livesey beat the south 
metropolitan gas stokers last year. A crisis has recently 
been firmly dealt with at Beckton, and the danger is over. 
The Australian strike has ‘practically collapsed. In the 
United States the Knights of Labour can no longer 
dictate to employers. The action of the dockers in this 
country only requires to be firmly handled to crumple up. 
In certain cases strikers have fully deserved the sympathy 
of the public, and they have had it. But the public 
regard with just suspicion men who enforce their argu- 
ments with brickbats and bludgeons. . They look with 
doubt on movements the leaders of which advocate the 
direct robbery of capitalists. Men of the Trafalgar-square 
riots type need not expect much commiseration if they 
are made to suffer for the audacity of their red- 
handed socialism. The new unionists may pursue 
any line of conduct they please so long as they 
respect the law, and do not interfere with the 
rights of men to work at the rate of wages and 
for the period that suits them best. If they pursue a 
different course—a course alien to all the best instincts 
and practices of British life in the past—they must not 
complain if they are met on their own ground. If they 
fly to violence, then they must be repressed by force. 
If they refuse to work, then they must be taught to stand 
aside and let others take their place. If they resort to 
continuous vexatious, petty strikes, on the one hand; or 
attempt, on the other, to get up universal strikes, they 
must not be surprised if employers retaliate with lock- 
outs of enormous range. The employers will not fight 
the people of England, but a comparative handful, who 
seem to think that Britain, its wealth, and its commerce, 
belong solely to themselves. 

Since the first announcement concerning the lockout 
in the shipping trade was made, a contradiction has 
appeared in more than one journal. That contradiction 
must be taken with a grain of salt. No doubt it is per- 
fectly true for the moment that a lockout has not been 
ordered. That is one thing; that it has been suggested 
is quite another. It is clearly desirable that the blow 
should fall suddenly, and the dockers and corn porters 
must not expect that they will get much warning. It 
has been said that the mail ships could not be laid by, as 
they are bound by postal contracts. But even if this is 
conceded, it must not be forgotten that much postal 
work is paid for, so to speak, by the job, no time con- 
tracts existing ; and the number of mail steamers is quite 
small compared with that of the cargo boats, which 
could be laid up without difficulty. 


THE LONDON WATER SUPPLY AND THE AUTHORITIES. 


THE present attitude of the Corporation of the City 
and the London County Council towards the water 
companies, lends additional interest to Major-General 
A. de C. Scott’s report on the metropolitan water sup- 


ply for the past year, which takes its usual place in 


the Annual Report of the Local Government Board, 
recently issued. With regard to the sufficiency of the 
existing sources, the idea that the flow of the Thames 
is affected by the volume of water abstracted above 
Teddington by the London Water Companies meets with 
only a modified support from General Scott. The 
average daily discharge of the Thames at Hampton is 
reckoned at about 1100 million gallons, and itis estimated 
that the dry weather flow rarely falls below 300 million 
gallons daily. The quantity of water daily abstracted 
for the use of the metropolis is limited to a maximum 
of 180 million gallons. During floods the flow of the 
river occasionally amounts to twenty times the dry 
weather volume. Consequently we are told the quantity 
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withdrawn by the Water Companies can have no appre- | gallons per day, an excess greater than the actual supply | which has about as much to do with some aspects of the 
ciable effect on the régime of the river “in a general | of the Chelsea district. The population served 


sense.” Attention must be given to the qualifying term, 
and it will be observed that the maximum quantity which 
may be taken from the river approximates to one-half the 
dry weather flow. In August, 1887, it was rather 
more than half. It is just at the time when the river 
runs lowest that the heaviest demand is likely to be made 
by the public whom the companies serve. The coin- 
cidence of the dry weather flow with the maximum 
demand is the critical point. This question, we are told, 
derives its importance chiefly from the fact that the metro- 
politan Water Companies collectively cannot impound 
more than seven days’ supply of water at the present 
summer rate of consumption, and practically—excepting 
the East London Company—they must take from the rivers 
and other sources day by day the quantity required by the 
population. As a counterbalancing advantage it is stated 
that the Thames is remarkable for its constancy of flow, 
which is not equalled by any lakeless river in the country. 
We would also remark, that although the companies draw- 
ing from the Thames have power to take as much as 130 
million gallons daily, it does not follow that they actually 
take this quantity. Last year they abstracted an average 
of 98 million gallons per day during the month of 
July, and this is the highest average of any month in that 
year. In discussing the statistics of the water supply, the 
main consideration is undoubtedly the relationship which 
exists between the maximum of demand and the minimum 
of resource. On this point even the average of a month 
is not a sufficient test, unless the margin is large. Taki 
the range of the last five years, the quantity diverted from 
the Thames, compared with the average daily discharge, 
reached its highest proportion in August, 1885, when it 
was nearly 32 per cent. Compared with the minimum 
discharge for the month, the quantity abstracted would be 
37 per cent. 

While the abstraction of more than one-third the 
volume of the Thames at Hampton may seem a serious 
matter, it must be remembered that this is quite excep- 
tional, occurring in one particular year and lasting fora very 
few days. In other years we find a greatly reduced pro- 
portion. It is true there is a certain limit beyond which 
the maximum demand should not be allowed to encroach 
on the minimum fiow of the river. But it does not appear 
that this limit has been so nearly reached as to justify any 
alarm, and for the present we may be content with the 
comment of General Scott concerning the Thames, that 
‘the quantity of water daily abstracted for the use of the 
metropolis is but a small fraction of the average dis- 
charge.” The situation will also be improved if the com- 
panies which draw from the Thames enlarge their 
impounding reservoirs. A most important question, as 
affecting the water supply of the metropolis, is stated 
by General Scott to be that which relates to the varying 
condition of the underground waters stored in the per- 
meable strata of the Thames basin, and more particularly 
in the chalk formation. There is the risk of a continuous 
depression of level in regard to these waters, owing to 
the quantity abstracted by pumping, and removed by 
gravitation to lower points, being in excess of the quan- 
tity entering by percolation of rain, or filtering in from 
virgin ground surrounding. We are warned that the 
obtainable supply may thus be progressively reduced. 
This has already occurred to a marked extent in the 
lower tertiaries under London, and the same process may 
be operating in localities where the chalk is being largely 


wn upon. That this reduction is going on under 
London is beyond doubt, a istent decline in the level 
of the water in the chalk wells having long been observed. 


General Scott asks for information on the subject, making 
the remark that “it would be very difficult at present to 
form an estimate, even approximately, of the quantity of 
water abstracted yearly from the chalk by means of wells 
in and about the metropolis, or within the Thames water- 
shed.” The volume is believed to be very considerable, 
and more precise information would be of great value. 
The supply required from the valley of the Lea calls 
for much more serious consideration than that which 
relates to the Thames. The minimum daily fiow of the 
Lea is rather less than 46 million gallons, while the 
maximum daily demand is 81 million gallons. This, on 
the face of it, looks rather awkward, and in the report of 
the Local Government Board, signed by Mr. Ritchie as 
president, we read that: “ In the case of the Lea, when 
the flow is at its minimum, practically the entire body of 
water is required for the districts of the New River and 
the East London companies.” But as these companies 
have other resources than the Lea, the demand has not 
as yet overtaken the supply, neither is it likely to do so 
for some time to come, according to the statement made 
a few days ago by the chairman of the East London 
Company. That company has power to draw 10 million 
gallons daily from the Thames at Sunbury, and also 
has the benefit of deep wells in the chalk at Chingford, 
Waltham Abbey, and Old Ford. The New River Com- 
pany takes its supply from Chadwell Spring, the river 
Lea, and thirteen chalk wells. The East London Com- 
pany reckons on getting a supply, when needed, of 
62 million gallons daily. Last August this company gave 
a supply amounting nearly to 44 million gallons per day, 
with more than 7 millions to spare as available from 
the Thames, thus showing an immediate ability to 
supply 51 million gallons daily. At the same time the 
New River Company furnished a daily supply not very 
far short of 35 million gallons, thus making up a 
total of 86 million gallons, of which rather less than 
60 millions came from the Lea. To what extent the 
supply taken from the wells is practically a deduction 
from the volume of the river is a question of some 
moment, so far as quantity is concerned; but in respect 
to quality, it is clearly advantageous to lay hold of the 
supply before it enters the open stream. In respect to 
the volume required, the East London area is particularly 
important. That district now takes a larger amount of 
water than any other, the supply exceeding that of the 
New River Company's area by nearly 10 million 


by the 
East London Company has an annual increment of 
34,000, or nearly double the yearly increase which occurs 
in the district of the New River Company. The vast 
and rapid growth of the population in and about the 
metropolis is a very obvious reason for taking strict 
account of the position and prospects of the water 
supply. The population dependent on the eight London 
Water Companies is growing at the rate of 180,000 per 
annum. Seven of these companies have portions of their 
districts outside the metropolitan boun , this outer 
area amounting very nearly to 400 square miles. In fact, 
the total statutory area, including unoccupied portions, 
is considerably in excess of that amount. 


Let the water supply pass into whatever hands it may, | thro 


an immense iy Smee 5 will rest upon its possessors. 
The companies have kept London well supplied; it may 
be said that they have been too liberal. On a former 
occasion we have pointed out the enormous waste that is 
going on, and the possibility of making the present 
supply available for a much larger number of consumers. 
To the companies the question is just now peculiarly 
important, as the sufficiency of existing works to meet 
the future demand will be taken strictly into account 
whenever the day of purchase may arrive. As for the 
quality of the supply, General Scott seems to look with 
anxiety on the increase of the population, fearing that 
this will be a source of pollution to the drinking supply. 
But the difficulty has been coped with successfully so far; 


ng | and, while the population is very much larger than it 


was some years ago, the supply is decidedly purer. With 
a proper system of sewerage, the presence of houses is 
more likely to preserve the purity of the streams than 
the retention of open fields fructified by means of 
manure. General Scott forecasts the future as neces- 
sitating “ceaseless effort in the interests of sanitation.” 
Assuredly there ought to be no lack of sanitary care to 
preserve the purity of the supply, supposing the under- 
takings of the water companies to pass into the hands of 
a Commission representative of the Corporation of the 
City, the London County Council, and all the local 
authorities belonging to the four hundred square miles 
outside the City. The creation of a water authority of 
this nature is to form the basis of a Bill to be introduced 
into Parliament by the City Corporation. This authority 
is to have power to apply to Parliament on all questions 
of alternative supply, but in the first instance there is to 
be an attempt to purchase the undertakings of the water 
companies. Of course, the difficulty in the way is the 
question of price, though it is proposed that this shall 
be settled by arbitration. The report of the Corpora- 
tion Committee on this subject shows that if the under- 
takings were purchased at £33,000,000 raised at 3 per 
cent., there would be an immediate profit on the 
transaction of more than £100,000 per annum. But 
there are members of the Corporation who object to 
pay this price; and while they consider it to be too much, 
the companies may think it too little. The policy of 
the County Council, we may observe, appears to be that 
of getting the whole supply into its own hands; but 
whether this can be maintained in defiance of the Cor- 
poration is a doubtful point. The authorities of the outer 
areas will also demand to be heard, and it will be a 
hard matter to arrange everything so promptly as to 
prevent the revaluation of metropolitan property from 
taking effect on the water rates next year. The closer 
the entire question is approached, the more complicated 
is the aspect it wears, though there ought to be no 
insuperable obstacles to prevent a transfer of the water 
supply to a public authority, if the change be thought 
desirable. 


THE PROPORTIONS OF STEAM ENGINES. 


Tue desire to secure extreme economy of fuel and the 
pursuit of high science in the construction of steam 
engines are, unfortunately, quite compatible with total 
neglect of matters of very great importance to the steam- 
user. It is small consolation to tell a millowner, for 
example, that his engine only uses 16 lb. of water per horse 
per hour if it breaks down once a-week or thereabouts. 
A case closely analogous to this has recently come under 
our notice. We may grant that it is exceptional; but it 
is none the less true that there are numbers of engines in 
the market the design of which, regarded from a purely 
mechanical point of view, is extremely defective. The 
proportions are bad, and bear no proper relation to each 
other. We find, for instance, crank-shaft journals 24in. 
long and 18in. in diameter, the crank pins re ye long 
and 8in. in diameter; we have excentric- with a 
breaking strength of 40 or 50 tons, pulling and pushing on 
pins l}in. diameter and 2in. long, the adjusting brasses 
being tiny things which will fit in the waistcoat pocket, and 
are set up with a half-inch screw. We find engine frames 
with colossal strength where it is not needed, and little or 
none where the stress is. If the pins in the valve gear cited 
above are strong enough, then the excentric-rods are very 
much too strong. Thesame truth holds goodall round. As 
a chain is no stronger than its weakest link, so a steam 
engine depends for its useful existence on the most feeble 
portion of its structure. It is useless to find fault and 
not suggest a remedy; the first step needed is to ascer- 
tain why the science of proportion has not been better 
understood and more correctly applied in practice. 

The fault lies in the main with the draughtsmen who 
work out details, and they can hardly be blamed. Their 
errors are the result of a system which is defective. The 
designers of the engines have no chance of seeing how 
they perform. The makers, after they have sold their 
engines, often care no more what becomes of them than a 
grocer does about the fate of the tea he sells across the 
counter. We have no doubt but that the makers 
honestly do their best to give a good engine; but they 
have not the requisite knowledge. The draughtsman, as 
a rule, has to depend either on empirical formule which 
he has elaborated himself, or got from his predecessor; 





or he takes up the study of the strength of materials, 


problem as the precession of the equinoxes. 

sequence is just ster might be e : aginee Om 
out in minor but iniportant details, bearings heat, th 
consumption of oil is excessive; the whole rformance 
is more or less unsatisfactory, and is only tolerated 
because the coal bill is small. The engines built of old 
sang firms as Bolton and Watt never gave any trouble 
They have worked as much as twenty hours a day for 
twenty years without once being found unable to run 
when wanted; and there is not the smallest reason wh 
just the same thing should not be true of modern engines 
If any of our readers have the opportunity of studying an 
old beam engine, he should not neglect it. He will find 
most exquisite proportions for strength and wear all 
ugh, and remarkable evidence of care taken to secure 
freedom of motion and absence of binding. The reason 
why modern ~~ = is defective must be sought in the 
fact that the designer never has aayihing to do 
with engines at work. If, for example, a head draughts. 
man could first design an engine, then see it con. 
structed, and finally have charge of it for twelve months 
he would acquire experience which ought to be invalu. 
able. The next engine of the same power which he 
designed would be, we venture to say, a very different 
affair. If he had to work for forty-eight hours without 
cessation for sleep when repairing a breakdown, it is safe 
to say that he would take very special care that such a 
breakdown would never happen again. If he was 
worried every day and ali day long with a crank pin ever 
on the alert to get hot, he would take precaution that 
the crank pins in future ines should have surface 
enough. He would think less hous science, and esthetics, 
and thermo-dynamics, and more about oil cans and white 
metal. It is not too much to say that no man is fit to 
design a steam engine who has not driven one; and it 
will be found that the best and most durable engines in 
the market have the final touches put on their design by 
men who have had large experience in the practical 
management of engines under steam. It is only by 
seeing an engine at work day after day that the requisite 
knowledge can be obtained. No books can convey it, 
No man can properly impart it to another by telling him. 
It is always the samp | impossible that happens, 
In many cases, engines are kept running simply by the 
consummate skill of those in charge. In other cases the 
engines are so well proportioned and well made that 
they can almost take care of themselves. 

We have heard it said that there is no necessity for a 
practical knowledge of engine driving on the part of a 
designer—that the reputation of a firm once established, 
it is only -neigges | Ae keep on repeating. This is a dan. 
gerous fallacy. The risk of living on a past reputation is 
tremendous. In the present day there is a continual 
demand for change and novelty. A firm which has 
built compound engines, let us say, bem | at 80 1b. with 
great success, is suddenly called on to build triple-expan- 
sion engines for 150 lb., and, in all probability, comes to 
grief over the affair. The point on which we insist is the 
necessity that some one in authority and of experience 
should carefully examine all drawings before they go 
into the shops, and make it certain that the engine will 
work well simply regarded as a machine. The head 
draughtsman may or may not have the requisite know- 
ledge, but if he has not, then one of the fim of the firm 
ought to possess it. It is a kind of knowledge that can- 
not be uired under any circumstances in a college. 
It is to be Daenet in engine rooms and nowhere else. 

We seldom or never hear a complaint concerning marine 
engines. As arule, they give no trouble, although they 
are kept running without stopping for an instant for 
wieidihieaglons periods. There is really no good reason 
why, if an engine can make a hundred revolutions, it 
should not go on to make 100,000 without stopping. We 
hold that the perfection of the modern marine engine is 
due in great measure to the guarantee system. A marine 
engine is guaranteed for a period of six or twelve months, 
according to arrangement, and a portion of its price is 
retained by the shipowner. The maker puts his own 
chief engineer in charge, and he naturally does all he can 
to make the engine perform satisfactorily for the guaran- 
teed time. If there is a breakdown the engine builder 
must make it good at his own cost and charges. The 
result of all this is that the guarantee chief engineers 
report continuously to headquarters. They — find 
out the weak places, and they can see the drawings of 
other engines alae built by their firm, and suggest im- 
provement. In nota few cases the head draughtsmen of 
engine-building firms make voyages on purpose to acquire 
practical experience in the working of the engines, and 
the advantage gained in this way is very great. Unfor- 
tunately there is little or nothing of this in land engine 
practice. Too much reliance is placed on text-books, 
drawing-office traditions, past reputations built up by 
men of great practical experience, and so on. The end 
will be disastrous, and the business will drift ultimately 
into the hands of those who do their work on a different 
system. 





POWER TRANSMISSION BY COMPRESSED AIR. 


Waite the Birmingham installation may be held to con- 
stitute an at least tentative success for the principle of com- 
pressed air transmission in this country, the system has 
achieved a much wider popularity on the Continent. The 
economic results accruing from its adoption have been so 
satisfactory in Paris, that at the moment a large extension of 
the Popp Company’s system is taking place, and a proposa 
has been made to adopt the samme method of power trans- 
mission in Berlin. The success of the experiment in Paris, 
however, is the result in a large degree of the excessive cost 
of a in the French ho gene ag whose _ moreover, _— 
applied to anything like purely industria gai caer 
conpeniie’ a has been grr d rather as a substitute for 


manual labour in a variety of small miscellaneous applica- 
tions, than to the displacement of steam or gas power in 
workshops. The peculiar character of the Parisian indus- 





tries has also been exceptionally favourable to any system of 
power transmission by reason of the large number of and indi- 
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: allness of the plants. Nevertheless, the Popp in- | Stevenson in the rear, entered the river on the 8th inst., 1890 prove a continuous improvement, from which a sound 
vidual sm several new applications of pneumatic economic condition may be inferred. 


; rodu 
stallation vo not without s cance for the future of 


wer, W * ; 
>yominent among these is the employment of 
the amo ait fer the working of lifts, in which use it is said 
pg eed even better than hydraulic power. Outside of 
¥ ae most remarkable recent incident in the pro- 
— of compressed air as power is the success which the 
karski pneumatic tramway engine has lately attained 
Me France. The system has recently been adopted for the 
ii ht line of the Nogentais Railway Company, is about 
lig be employed at Bordeaux and St. Maur, and will 
- pably be extensively utilised on the new agricultural 
ie other tramways now being so largely construeted 
to Wrance. The broadest view upon the future industrial 
es ibilities of compressed air is, however, that expressed by 
Hrerr Georg Schimming, in & paper just read before the German 
neers in their annual assembly at Halle. The success of 
e Popp Company's © rations in Patis has been y due 
to the association of the supply of compressed ait with that 
of electricity; and Herr wee eooy that in Berlin 
d other German towns it shall made a branch of the 
gas-making industry. His fundamental igey oy is that _ 
method of utilising fuel which allows heat to be wasted, an 
residual products to escape, to the extent inevitable when 
coal is burnt under steam boilers, is a serious loss of energy. 
He proposes, therefore, that fuel for all ery heating 
urposes should be burnt in the gaseous form, that the 
lading coke taken direct ftom the retorts in the gas works 
6 the fires of steam boilers should serve to produce the 
entire motive power of a community in the shape, of com- 
pressed air. Such an amalgamation of power, heat, and light 
supply in one central concern would, it is atgued, piofiase an 
enormous economy in the cost of all three; though it is not 
said how the exact ratio between the op coeereny of the 
retorts and the steam boilers, which is rtant feature 
in this economy, is to be always obtained. 8 proposal is, 
at all events, a hint worth the notice of the gas companies. 
The increased attention which is at present being given on 
the Continent to power transmission by com air, as 
well as by electricity, serves to show how severely the increased 
cost of fuel is being felt thete as @ bufdeii upon industrial 
enterprise. It must be remarked, however, that the 
machinery which has secured the success of the Popp system 
in Paris is of English make, and that it has for some time 
been more than fully loaded. The Paris municipal autho- 
rities will mot, however, admit any more foreign machinery 
for use in Paris; but as the French machinery which has 
been tried has not reduced the necessity for yd 
English machinery, there is somé trouble which pro- 
bably not be much relieved by employing anyone in Germany 
to make more designs. ‘ 


THE INCREASE OF STEAMSHIPS. 


Tue official record of the additions to and removals from 
the Shipping Register shows that the increase of tonnage is 
proceeding at a very rapid ratio,and that such an increase 
is of steamships almost exclusively. Last month there were 
forty steel steamers and eight iron ones added to the register, 
whilst two steel and eight iroii were removed. The net register 
tonnage added was 47,700, aid the removed amounted to 
6300 tons only, so that there Was an increase on the month, 
after making up for the losses, of about 41,000 tons for the 
United Kingdom only. The sailing vessels added amount to 
some 7000 tons, and those removed aggregate about 12,000 tons, 
so that there is & reduction of 5000 tons in this class. Still, 
when the effective tonnage is borne in mind, the last month 
gives us & net increase of about 39,000 tons for the United 
Kingdom, and that of steaitiships only, or at the rate of 
460,000 tons yearly; and the increase is more than appears 
on the face, for there are included in the removals from 
the register a few vessels sold to other countties, which 
certainly reduces the tonnage owned in the United King- 
dom, but does not reduce the fleets of the world. In the 
re month we sold nearly 6000 tons of shipping whilst we 

ught only 88 tons. We ate thus increasing the fleets of 
the world from our old vessels, in addition to the larger 
tonnage that we build for foreigners. At the same tiine, we 
are making the ships that we have more efficient as a class, 
for in the past month no fewer than eleven vessels were 
broken up—most of thein wooden vessels that were old and 
obsolete. The large addition of tonnage that we are making 
to our merchant shipping fleet may not be continued so 
rapidly through the winter for two eaiises—wiiiter lessens 
the rapidity of construction, and it also itereases the 
tonnage lost, so that we may expect for the next few months 
that the fleets will increase much less rapidly than they 
have been doing of late. But it still hs & matter of 
great concern to the shippihg interest what is to be done 
with the continual additions to the carrying power of the 
country. In those additions there arte now more cargo- 
oo “ae yy there —_ net there is still a 
proportion of very large vessels for the Lager yes r-carryin, 
lines, and there is also added a vay large addition to the 
numbers of the small steamships which do ial work on 
rivers and in the coasting trade generally. 6 trade of the 
world is growing over sea, it is true; atid so fat that growth 
has taken up the increase of the steam shi ing fleet, but it 
is rather significant that this is at the cost of a fall in the 
rates of some of the most prominent freights. As trade grows 
it needs additions to the tonnage, and as the rate of the 
addition for the next few months must be less rapid, the 
trade may take it up; but what effect the building of the 
winter will have on the freight markets of the world next 
year remains to be seen. But it is at least certain that some 
of the most experienced shipowners look to the prospect with 
& good deal of concern. 


GUNBUATS ON THE ZAMBESI, 


On page 440 of our last volume will be found an illustration 
of the Mosquito, a stern-wheel gunboat, constructed by 
Messrs. Yarrow and Co., Poplar, under peculiar circum- 
stances. The territo ay ga, | the mouth of the river 
is Portuguese, and a landing could not be effected for the 
purpose of putting the boats together. The draught of the 
Mosquito and Herald is far too small to let them navigate 
the ocean, so they were sent out in sections and put together 
in the water. Very considerable political importance has 
been attached to the placing of these gunboats on the 
Zambesi. A telegraphic despatch from Zanzibar, dated 
October 19th, says that her Majesty’s ships Redbreast and 
Humber had arrived there on Friday from the Zambesi, 
bringing news of completely successful operations resultin 
m the placing of two British gunboats—the Herald an 
_Mosquito—upon that river. The gunboats, led by the Red- 
breast, with the African Lakes Company's steamer James 





towing a large flotilla of lighters and canoes laden with stores 
and ammunition. The entire native population lined the 
bank, shouting, dancing, and clapping their hands. The Portu- 
guese authorities who are at Gosthe, where their gunboats are 
anchored, are reported to have protested vigorously, but only 
verbally. The Redbreast, after escorting the flotilla for some 
distance up the Zambesi, parted company with it, leavin 

the officers and crews of the gunboats in excellent health an 

— Great admiration is expressed in naval circles at 
the way in which the commanders—Keary and Brown— 





conducted these delicate operations to a thoroughly 
ful conclusion. All the officers and men engaged in putting 
pone together eulogise in the heartiest terms the work 
of Messrs. Yarrow, the contractors. 


AN INTERNATIONAL STRIKE. 


THe Minets’ Federations of Great Britain are at nt 
considering ah all-important question, viz., Is there to be a 
world’s strike of colliets? At the Jolimont Conference, it 
will be reitieinbered by those who follow the sibject, a 
fesolution was passed, declaring “ That if the eight hours’ 
as be not legislatively conceded by the variotis cotiiitries 
before May 1st, 1891, a general international strike shall 
take place to compel the — of the coticession.” 
This remarkable proposition is now being decided = 
by the delegates from the different colliery cétitres. 
A meeting of the Miners’ Federation is to be held on 
November 11th, when the delegates will attend to carty out 
the instructions of their constituents, ng froin what is 
heard in the leading coalfields, it is not ab all probable that 
this extreme—we _— safely say y ridiculous— 
course will be adopted. The English leaders ate averse to 
any such step, and they are perfectly certaii to have their 
followers with them. As the foreign miners are y organ- 
ised, and, in imany instances, not o ised at all, they are 
in no condition to take indépehdent action, and aré certain 
to do as their English colleagues advise. When the next 
International Federation meets in Paris, on h Bist, 
there is little feat of their confirming the old resolution, 
ber it would be appropriate enough to the éve of All 
Fools’ Day. 


HEATING FEED-WATER: 


THERE is something very remarkable in the slowness with J 


which steam users recognise the great saving they may 
in their weekly coal bill by the use of feed-water heaters. 
many places the gain, which might be secured at no very 
t outlay, would make all the difference between a 
ividend and no dividend. At a méetiig of a paper manu- 
facturing company a short time since; it was mentioned 
that this one firm used 250 tons of coal per week, and 
that the recent increase in the price of coal made an 
— of £2600 per year in the fuel bill; which made a 
uction of 4 per cent. in the dividend, or from 12 to 8 per 
cent, This is only one of many works whereat such 
quantities of ftiel are éelseames, and it is well known 
engineers that it is the exeéption rather than tle rule to heat 
the feed-water on its way to the boilers. Yet by this means 
some firms ate now making @ saving Which represents 4 latge 
income. A very moderate estimate of the value of & heater 
which raises the feed-water froth & ioral temperature to 
about 200 deg. is the saving of 10 per cent. of the fuel 3 
This, where coal costs £1 per toi, aid Where, as in the above 


case, 250 tons per week are — vient ot t yearly saving of 
£1250 per year; or probably a divided of from 50 per cenit. 
to 60 per cent. per year on the capital expended on the feed- 
water heaters. 





BRITISH, FRENCH, AND GERMAN EXPORTS. 


AccorpiNG to figures taken by the Acting British Consul- 
General at Frankfort from the Zeitung, one of that city’s lead- 
iiig commercial papers, compating British; French arid German 
exports during the first six months of 1887, 1888, 1889, aid 1890, 
it is clear that Germany is worse off that either England ot 
France; the exports of the two fortier countries sh a 
steady increase, while those of the latter, though showing 
some improvement, must appear deficient in face of the heavy 
decline of the preceding years. The coimparisoi of iianufae- 
tures exported froin the above countfies duriiig the first six 
months of 1887, 1888, 1889 and 1890 is as follows :— 





1887. 1888. 1889, 1890. Averages 
England .. .. 300 .. 108 .. 1386 .. 18 a: PE 
France .. .. 100 .. O99 .. M4 .. 1245 5. 1°04 
Germany .. 100 .. 080 .. O84 .. O90 .. 0886 
The fluctuations of some of the articles were, in— 
England, 
1887. 1888. 1889. 1890, Average. 
@oal .. 3. 100 .. 1066 .. 1°44 189 «2. 1849 
Copper .. 100 .. 1176 .. O91 164.1981 
Iron plates 100 2. 1165 .. 1:80 1225 2. 1172 
» raw... 100 :. O78 .. 0-89 134 ‘ 190 
» ©wrought 1-00 1-214... 38 4 .. 1146 
tt Tae bh 1637 =... Ky Pree > |) Sree y 
Ironware, other .. 1°00 .. 1074 .. 114% .. 1 rae tf | 
Machinery , oe OP as TS - 136 herrea be | 
Railway-material, 
rails, &. .. .. 100 .. 1194 .. 1598 .. 107. 2. 14971 
The British exports increase from yeat to year by tiearly the 
same sum. e increase in the fitst six months of 1890, 


against the corresponding period of 1889, aiiidtiited to 
£8,146,260, or 6-82 per cent. Coal contributed itiost of this 
with an increase of £2,154,501; or 81°35 per cent. Metals 
come next quite in contrast with the German exports, to the 
most important categories of which these industries belong. 

jereaséd largely, £1,051,718, ot 88-55 per cent.; iron 
raw by £719,930, or 62°5 per cent. This article has taker 
qitite ah whusiial start; duting the fitst half of 1889 the 
export to Geriiaiiy atiounted to £289,273, and in the same 
period of 1890 to £407,899. Itonware increased by £938,931, 
or 21°9 per céiit.; machifies by £881,278, or 12:4 per cent.; 
railway materials and rails by £891,174, or 36:1 per cent. 
The decreases in iron, plates, wire, and wrought £199,333, or 
6°4 per cent.; £189,722, or 9°6 per cent., and £60,671, or 7°25 
per cent. respectively were balanced by the increases in other 


articles. In textiles the results were less satisfactory. 
France, 
1887. 1888. 1889, 1890. Average. 
Machines.. .. .. 1°00 .. 1268 .. 1°48 .. 1935 .. 1°407 
Tools of metal .. 1°00 .. 1017 .. 1166 .. 180 .. 1121 


Machines increased in the first half of 1890 by £254,000, 
or 29 per cent. over the same period of 1889; tools of 
metal by £169,600, or 11°45 per cent. It may be contended 
that the favourable returns for 1889 are but a passing conse- 
quence of last year’s Paris Exhibition; but the returns of 





Germany. 
1887. 1888. 1889. 1890. Average. 

Copper, ware, &... 1°00 .. 0042 .. O815 .. 0842 .. 090 
Iron plates .. .. 1°00 i .. 1. as Te 1°184 

oo 2a... 1°00 0°53 . O724 .. 0°525 0°695 

» Wire 100 .. 0°7 «. 0659 .. 0°425 0°705 

+» Wrought - 100 .. 0716 ., 0906 .. 0°54 0-791 
Iron ware, other .. 1:00 .. 1°082 .. 1025 .. 0986 .. 1023 
Tad... .- .. o- 100 .. 0966 .. GOB .. O88 0°959 
Locomotives and 

mes .. . 1... 1% .. 1 .. 192. Fee 
Machi “0 3. 190... ES 1°207 1/102 
Rails ws 100 .. O71 .. 0°685 0706 .. 0°763 
Zine, raw... 100 .. O86 .. O74 .. O819 .. 0°855 

»» Sheet 1-00 0-70 0°705 0°705 0777 


During the first half of 1890, as compared with the same 
period in 1889, copper slightly increased, 136 tons, or 3 per 
cent, The condition of the iron industry became worse, only 
machines and rails showing atiy imptovement, the former 
increasing by 34264 tons, or 10-8 per cent., the latter by 
5641 tons, or 11-2 ny cent. Iron plates decreased by 9046 tons, 
or 27°55 per cent.; raw by 25,7674 tons, or 29-1 per cent.; 
wite by 30,485 tons, or 35°45 per cent.; wrought by 39,619 tons, 
or 43-7 per cetit:; itoiwatre by 56174 tons, or 3°65 per cent.; 
locoinotives and eigines by 1414 tons, or 4°85 per cent. Itis 
@ noteworthy fact that Germany has not only lost ground 
iar gee | ye classes of goods in foreign markets, but 
that foreign itdustries have successfully competed with the 
same classes A pene in Germany. Imports during the first 


half-year of 1890 amounted to:— 
Tons, Increase over first half of 1889. 
Iron, eee 3h 1} 3. ma tons, or bby per cent. 
. it a, ba ee éé i oe ” ‘ ” 
th’ ed. 89TIk.. (1,768 4, 147°3 ~ 
hes 6s 85 38 ae tt o- aes ” a han ” 
bowie, ‘ee oo ae ae 
Tin plates 2,742, .. 15964 34, 149°3 oa 


Tm the face of these figures the theory of the blessings 
of eoriieriigs, which specially characterised the iron 
ndustry, imust collapse: Exports of lead decreased by 
1557 tons, or 9-3 per cent.; the slight start in 1889 not con- 
tin’ . Zine taw increased by 2498 tons, or 10-3 per cent.; 
sheet by 54 toiis, or ‘005 per cent. -_— improved 
slightly, though it did not attain the level reached in 1888. 
from the results of the first half-year of 1890, the 
dustry, which furnishes one of the principal exports 

iy, seems to be reviving, but its success must 
not be over-estimated; it is for the present by no means 
eonsiderable, 


textile 
of 





PACIFIC MAIL STEAMSHIP COMPANY’S 
STEAMER CITY OF SYDNEY. 


THe Pacific Mail Steamship poy go has placed an 
order for the renewal of the boilers of the steamer City of 
Sydney, together with a complete overhaul of ship and 
nae ge in the hands of the Risdon Iron and Locomotive 
Works, of Sai Francisco. The ability of this firm to co 
with work of this description is too well known on the Pacific 
coast to need any comment from us. The illustration on 
page 840 furnishes our readers with a fair idea of the ~ = 

de of the work, which now stands completed in the shop 
of the Risdon Ironworks, ready for shipment on board as 
soon as the repairs to the hull are complete, It will be seen 
that the boilers are six in number, placed three on each side 
of the vessel, aiid fired athwartship. With the exception of 
tubés and braces they are constructed throughout of mild 
steel. Each boiler is 19ft; mean diameter and 10ft. Gin. 
long, and is fitted with three corrugated furnaces 364in. 
minimum external diameter, 7it. Gin. long, having a separate 
fité-box to sach furnace. The nuimber of tubes in each 
boiler is 204. They are 3}in. diameter ; thirty-two of these are 
fitted as stay tubes. The Lg fronts are net baits 
to fecéive the furnaces, 8 permitting the use o 
hydiatlie tivetting, The back head is also flanged outward 
for attachment to the shell plates for the same reason. All the 
rivet holes throughout have been drilled in place. The circu- 
lat aid lotigitudiiial seanis are double rivetted, the latter 
fitted with biitt straps inside and out, all of which are 
fivetted wp with — pressute. The collective heating 
Suitface of the six boiléts amoutits to 9612 square feet, and a 
tolai grate area of 824 squate feet. 

Considerable aitetition has been given in designing the 
boilers to provide ample means for cleaning and thorough 
internal examination, a point which is too often overlooked. 
They have bee constructed to conform with United States 
laws for & working pressure of 801b., and have been tested 
pA ages préssure to 1201b., and found to be perfectly 
Sion om rea ere br Each boiler is wow _— —_ 
stop, spring- -safety, separate main and donkey . 
sem ahd blow-off ee The main feed is delivered into 
the boilers # Matthews’ patent feed-heating apparatus, 
& system which has proved highly successful, not only in 
pro: onging the life of the boiler, but also in the economy of 

el. The steam geiierated in the boilers passes into a super- 
heater 12ft. diameter and 15ft. long, having an internal flue 
7Tft. 4in, diameter; the superheater is also fitted with stop 
aiid safety valves, so that connection from all the boilers 
With the indi engiiies may be severed by the closing of the one 
stop valve. The work throughout during construction, and 
also the répaits to hull and machinery, have been conducted 
under the siipervision of Mr. J: Matthews, the Pacific Mail 
ao iiatine stiperintendent. The progress the Risdon 
Ifonworks have made with the work justifies us in saying 
that they will be enabled to place the steamer again on her 
station early in Noveimber. 

‘The Sydney was built in 1875, and has compound engines. 
po SD the first time she has been laid up for a general 
overhaul, 








Etectric LIGHTING AT BERLIN.—The electric lighting of the 
City of Berlin is being extended every day. The development 
is even so great that the magnificent installations of which 
we spoke in our issues of September 6th, 1889, and April 11th of 
this year no longer suffice, and the public demand is so great that 
additional engines have to be put up. The increase in the number 
of subscribers, it is said, was more than 80 per cent. for the past 

ear, in consequence of which the Electric Lighting Company has 
n obliged to order several other 1200-horse power engines from 
the Anciens Ateliers de Construction Van den Kerchove, of Ghent, 
of which the engines already supplied continue to give the greatest 
satisfaction. The central stations of Berlin, which are the admira- 
tion of all who have seen them, will soon be provided with 
20,000-horse power, and this is but what one may call the begit- 
ning of the I'ghting of a great city, 
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-anmg ON THE EXCAVATION OF THE 
NOTES ON “CROTON AQUEDUCT.! 

By J. P. Carson, New York City. 
roton water-shed furnishes the source and storage 


P B po both the old and the new 
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Fig. 
MAP OF THE ROUTE 
OF THE 
NEW CROTON AQUEDUCT, ~ 4 
PRESENT AQUEDUCT 
AND 


BRONX RIVER PIPE LINE. 
Eng’ 4 by. American Baik Nete.Co. M.T. 


HARLEM ¢ RIVER 
Beto oa, 
asflee fo |e 
5} fas i i222 | 2 
Bee, i 


ueduct. coe im oe 
hern part of Duchess County, about 68 miles from 
oe PY Its three ke branches, called 
and West branches, flow southward across Putnam 
boundary to form the Croton, 
thence in a general south-west direction across 
Hudson River at Croton Point, about 
95 = Piling eanense onsre i ~ r 
, aker Bri extends about 33 miles north an 
site of the Qu width of 11 miles, making in all about 
, an average 
—sufficient for 
robably, for the next fifteen years. 
uare miles smaller, and 


roposed site of Quaker 
dam on the Croton and High Bridge on the Harlem River passes 


PROFILE OF NEW 


NEW 


of water 


The 


approxi- 
ridge 





for the greater part down the valley of the Hudson. It was at 
first contemplated to construct the aqueduct in open cut, but in- 
vestigation showed that the deep cuttings required would cost as 


much asa tunnel. This fact, and the consideration of 


the more 


permanent character of the work, caused the tunnel to be adopted. 


Although the line down the Hudson was the shortest, questions of | through 
land damages arose, so that it was decided to go further back from 


the river, where land was cheaper, and at the same time the neces- | 


sary blow-offs could be easily constructed. After much 
tion, the location of the p 





Fig. 1 shows the line of the 
The following data from the hand- 


work ;— 


Total area of water-shed of Croton River above Croton dam = | shaft is ; 
216,845 acres, or 338°82 square miles. Total area of water-shed of | Total number o 


t line was adopted, commencin; 
Croton dam and running down the Saw Mill valley to High Bridge. } 
ueduct, and Fig. 2 its profile. | distance from Croton gate-house, 28 
k of information of the chief | River. 
engineer give a digest of the extent and general features of the | of auxilia 


delibera- | 
at | 


1 


high water, 307ft. 

empty, 128°74 Ib. 

when full, 55 29 Ib. 
13ft. Sff5in.; width, 13ft. 
= acircle 14ft. lin. in diameter. 
meter, 12ft. 3in.; inside area, 117°86 square feet. Circular shape 
under Gould’s swamp, diameter, 14ft. 3in.; inside area, 159°48 
— feet. 
10ft. 6in.; inside area, 86°5! 
aqueduct above Shaft No. 20 (not under pressure), 31 
eo per twenty-four hours. 


four hours. 
distributed annexed ger baeg r P . 
reservoir. Flo cal of pipe-line (¢ 
meter each) from ‘oe wunddrod.eeet thirty ath 
250,000,000 gallons Gipprocinnaten 

Four of these pi 

Park reservoir ; the balance of 125,000,000 gallons is taken into city | 
distribution through the other four pipes. | 


Aqueduct under Harlem River.—Depth of centre-line below mean | All elevations are referred to the Croton datum, which is Sigett. 
e 


Maximum inwa: 
r square inch, Maximum pressure on aqueduct 
r square inch, Horseshoe shape, height, 

7 30%n.; inside area, 155°573 square feet 
Prevailing circular shape, dia- 


Cc ar a under “ee - River, berg | 
uare feet. owing capacity o 
(a 000,000 


Flowing capacity of aqueduct 

low Shaft No. 20 (under pressure), 250,000,000 gallons per tng 3 
Note.—Difference, 68,000,000 gallons, expected to 

intermediate 

fires of 48in. dia- 

treet gate-house, 

r twenty-four hours. Note.— 

,000 gallons into the Central 


ro) 





eliver 125, 


Gate-houses.—Croton Lake gate-house: Built in view of the con- | 


struction of the Quaker Bridge dam; One-hundred-and-thirty- 






Y 


flowing capacity of the aqueduct, 318,000,000 gallons 
four hours, is equivalent to a stream 50ft. wide 
flowing 59°1ft. per minute, or about lft. per second, or about ,,ths 
of a mile per hour. 


firm granite to ordinary mica-schist. 
from Croton dam to the crossing of the Saw Mill River are 
through this material, and it constitutes about 90 per cent. 
of all the rock 
strike is N. 20 


pressure on aqueduct when | below mean high-water of Harlem River or city datum. 


r twenty- 
10ft. deep 


GEOLOGY, 


The rocks are metamorphic, principally gneiss, which varies from 
The first fourteen miles 


through to Harlem River. The general 
, and the dip varies from 20 deg. to 85 deg. E. 
It was generally observed that where a brook occurs on the 


surface, the stratification of the rock below has undergone 
great disturbance. 
structure, and seams of variable size filled with talc, decomposing 


This is characterised by faults, a jointed 
feltspar and clay. This faulty ground, after a few weeks’ exposure 


| to the air, is liable to fall down, by reason of the slacking or swell- 


ing of theseams, The only interesting mineral specimens found 
were a few by meee crystals of garnet and pyrite, and some 
fine pieces of fibrous asbestos—the latter in the tunnel under the 


Harlem River. At the Saw Mill River first occurred a mass of 


Nockland 
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AQUEDUCT,% 


MAP AND PROFILE OF THE NEW YORK AQUEDUCT. 


fifth Street gate-house: At end of the aqueduct and beginning of 
the pipe line. Central Park gate-house: At the end of the pipe-line 
at the head of Central Park reservoir. 
Blow-offs. — Pocantico blow-off, distance from Croton gate- 
house, Os niiles ; empties into P tico River and Hudson River 
ing Sing. Ardsley blow-off, distance from Croton gate- 
house, 15,44; miles ; empties into Saw Mill River through Yonkers. 
South Yonkers blow-off, distance from Croton gate-house, 214%, ; 
empties into Tibbett’s brook and Harlem River through Van Court- 
land lake. Shaft No. 25, distance from Croton gate-house 28,48, 
miles ; empties into Harlem River. Overtlow at Shaft No. 26, 
miles ; empties into Harlem 
Total number of principal s , thirty-two; total number 
shafts, ten ; total number of shafts to be left open, 
ew t. Deepest shaft is No. 25; depth, 419.4 ft. Shallowest 
o. 174; depth, 22ft. Average depth of shafts, 122,,ft. 
portals, nine. ‘Total number of open cuts, six, as 





Croton River above Quaker Bridge = 231,565 acres, or 361-82 square | follows :—Open cut 8 A, length 84ft.; open cut 8 B, length 733ft.; 


miles, 
RESERVOIRS. 
Now Existing. 














Contents Height Length Eleva- | 
in tdeen of tion of | 
million in in crest | 
gallons. feet. feet. of dam. | 
Croton Dam Reservoir i. US") OD 270 167 | 
Boyd's Corners Reservoir, on West | 
Branch of Croton River ’ 2,7 oo “RR, 2 Oe 600 
Middle Branch Reservoir 4,000 .. 883 .. 980 880 
Now being Constructed. 
Contents Height Length Eleva- 
in of dam ofdam tion of 
million in in crest | 
gallons. feet. feet. of dam. | 
Dette Benenete “1,” consisting 
om Dam Reservoir, East | , me . ® 
Branch of Croton River and Bog { 9,000 ih 50 415 
Brook Reservoir apa pe s| 
Proposed. 
Contents Height Length Eleva 
in ofdam ofdam tion o 
million in in crest | 
‘ , ¥ gallons. feet. feet. ofdam. | 
Reservoir “A,” on Muscoot River.. 7,000 904... 1400 .. 410 | 
Reservoir “* D,” on West Branch of 
MS oe a, 9,000 .. — . — _ 
rvoir “M,” on Titicus River.. 6,000 100 .. 1200 825 
Quaker Bridge Reservoir, on the 
Croton River... .. 1... -. 80,000 .. 264 .. 1500 .. 200 
Total .. ‘i .. 69,7 
Dimensions of Aqueduct. 
Total length of tunnel not under pressure Feet. Miles. 
" ls os. of ws es 06 of. 00 es: Me sc wae 
‘otal length of tunnel under pressure (circular) 36,079 .. 6°88 
es tunnel, including syphon at Gould’s ie 
1 warn ‘ey heb-t0s, lems, ev ice cee. ow were MACE 29°63 
otal length of aqueduct in open trench .. 5,926°7 112 
= of aqueduct from Croton Lake gate-house aie 
k One-hundred-and-thirty-fifth Street gate- 
Total lane oot S57NN “Ke bo ve we ve RES ss. OR 
length of pipe line are eee me 
rm length from Croton Lake gate-house to a 
r rey! Park gate-house .. .. .. .. a 174,898'1 .. 83°12 
otal fall from Croton gate-house (elevation 153) to One-hundred- 


and-thirty-fifth Street gate-h 
Total fall from Croton So Ssaeee 
teservoir (elevation 11881), 34:39ft. 


enters of water, 128), 25ft. 
elevation 153) to Central Park 





Transactions of the American Institute of 
Y ber, 


ork wetting, Septem 
. 56ft. from bottom of pipe to overflow. 
68ft. bottom of tunnels to top of overflow. 


o! 
4 75ft. from bottom of tunnels to toe of overfiow.$ 


Mining Engineers. New 
, 1890. 





Fig 3 
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fe , 
ond SHAFT 12 A. 








N. 46deg. E., and dipping 
‘ace it was decom , but 


siliceous dolomitic limestone, striki 
60 deg. to 70deg. S.E. Nearthe 

gradually became harder, and for an occasional small pot-hole or 
clay-seam, continued quite regularly for 4200ft. It then gradually 


became decomposed—260ft.—and finally the soft ground of No.13 
South was reached. This extended practically for 110ft., and the 
driving of the tunnel through it caused more anxiety, trouble, and 
expense than any other similar work in this country. The pre- 
dominant material was a hard, compressed, yellow mud, com- 
posed of fine particles of mica, sand, and clay. Through the 
mass there were vugs of white and yellow clay, and several 
strong, water-bearing seams, filled with white sand and gravel. 
The water from these seams, when they were cut, formed 
with the mud a sticky mixture of the consistency of pea- 
soup. This mixture, being strained or allowed to settle, gave 
a sandy residue, upon which one could stand without sinking. 
A lump of the mud readily dried: and hardened in the open air, 
but dissolved immediately in water. It was equivalent to a 
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Limestone. 


Longitudinal Section of Aqueduct from Shaft 12 A to Shaft 12 B. 


open cut 9, length 1312ft.; open cut 12, length 123ft.; open cut 14 
length 459.4,ft.; open cut 18, length 3215,4¢t. / 4 


MISCELLANEOUS INFORMATION. 


Brickwork.—The amount of brickwork laid in the New Croton 
aqueduct is estimated at 312,258 cubic yards, or about 163,000,000 
of bricks, which would build thirty-t structures the size of 
the Zribune building. The total area of the inside surface of 
the aqueduct from Croton Lake to One-hundred-and-thirty-fifth 
Street gate-house is equal to 7,092,823 square feet, or 162°83 acres, 
or about equal to }th the area of Central Park. 

Excavated material.—The total excavated material of the entire 
aqueduct exceeds 2,800,000 cubic yards. The total excavated 
material plus the masonry placed exceeds 3,250,000 cubic yards. 
This is equivalent to 83 per cent.. of the volume of the great 

yramid of Cheops. This material would be sufficient to build a 
wall 10ft. thick and 55ft. high around Manhattan Island, bp | 
miles in length on the water front. The amount of dynamite ui 
in blasting on the aqueduct, exclusive of the amount used in 
sinking the shafts, was over 5,800,0001b., or over 2900 tons. 

Elevations. —Maximum level of present Croton Lake, 167ft.; level 
of water at One-hundred-and-thirty-tifth Street gate-house, 128ft. ; 
level of water at Central Park gate-house, 118,4;ft. (reservoir full). 


quicksand, South of this pocket the limestone again occurs for 
2230ft., then decomposed gneiss for 640ft., then two small peaks 
of limestone, with irregular seams of feldspar, clay, and boulders, 
which, with a cave from the surface, caused some trouble. Then 
came two pockets of clay, each extending about 60ft. At the 
southern limit the limestone and gneiss merged into each other in 
wavy lines, without a distinct dividing seam. This bed of lime- 
stone may be said to extend 6800ft. It is to be regretted that the 
tunnel notes on the dip and strike are not as complete as would be 
desirable. Figs. 3,4, and 5 are longitudinal sections on the line 
of the tunnel, and Fig. 6 is a cross-section taken in the excavaticn 
for the blow-off at Ardsley. The longitudinal sections south «f 
shaft 13 were determined by the diamond drill. For the nest 
4°87 miles the rock is mica-schist, with the occasional jointed 
structure. Then, in shaft 17, occurred for 265ft. a pocket of sard 
and drift-boulders, with decomposed rock for 60ft on either side. 
The distance below the surface was 150ft. For the next 3°39 miles, 
with the exception of 3200ft. of open-cut, the mica-schist is again 
found. The tunnel then approaches within 30ft. to 40ft. of the 
surface, and = through 1730ft. of sand and boulders. It then 
soon follows down the incline and enters the gneiss, which, with the 
exception of a pear- horse of greenstone, about 50ft. long, 
occurring at Shaft 20, continues 4:34 miles to the Harlem River. 
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Recapitulation: Croton Dam to Harlem River, 


Miles. 

a ee - 25°54 
Clay and limestone .. 1°29 
Se. whee ae 0°38 
Open-eut 112 
Total .. 28°33 


THE EXCAVATION. 

It was not contemplated to line the entire tunnel with brick, but 
the developments of the nature of the rock soon demonstrated the 
peor f for doing so. The contract price for tunnel excavation 
was 7°00 dols per cubic yard, or 52°88 Ais. per running foot. This 
included everything. But in case of excessive excavation, the 
vacant s§ tween the rock and the brickwork was to be filled 
with broken stone packed dry, at the expense of the contractor. 
After the order had been given to line the entire tunnel with 
brick, it was further ordered to fill the vacant space with rubble, 
built in radial lines, so as to strengthen the arch. The simple 

tion then b complicated with the question of “ pe | 

rubble,” which was a very t opportunity for those who “ wi 
not play false, and yet wou Mes win.” The following notes 
are from personal observations, data compiled from the records 
of Sections 7 and 8, Division 3. The American centre-cut system 
was used. The plant is described below. In driving the heading 
the usual difficulty was experienced in keeping the floor at or 
about the grade of the spring line. It invariably crept up one or 
two feet—the roof following suit—the reason given being that 
this was ‘‘on account of the drainage,” or ‘‘on account of the 
very bad rock, which breaks high.” The truth was, that the 
frequency of drill holes showed the rock to be very good. In 
practice the ordinary rock could be broken as desired by placing 
the drill holes about 1ft. within the line. The area of the horseshoe 
section with 12in. lining was:— a : 
er cent. 


Above spring line, 73sq. ft. Average as excavated, 105 sq. ft. Excess, 44 
Below ” 131 ,, ” ” 17s 5, ” 35 





Total 204 283 38 


The areas of the heading and bench as excavated are in the ratio 
of 3:5. The following table shows the average weekly ee 
and the proportion of time lost when working through different 
kinds of material, and by different methods :— 


tered to be used for rubble, it was most advantageous to leave the 
bench to be subsequently excavated, and thus to save the re-handling 
of the broken stone by using it directly for the masonry. Under 
certain local conditions, these two latter reasons may be good, but 
a consideration of facts connected with this work will serve the 
double of showing that they are not sound in to it 
and of illustrating the manner of conducting the work. The ‘‘runs” 
were movable bars, placed across the tunnel, to support the continua- 
tion of the track from the heading, so that the muck could be directly 
dumped from the cars above to those below.® The transportation was 
done in cars holding about a cubic pee of broken stone, equivalent to 
half-a-yard of solid rock. One mule hauled two and sometimes three 
atatrip. Up toa distance of 1500ft., six to eight cars were allowed to 
each pontinn. It is pay A tga that a third more would suffice for 
an inc! haul up to which was greater than ever occurred. 
The average daily excavation of the bench and heading was fifty- 
three cubic yards of solid rock and of the bench alone forty cubic 

The transportation of this material would require trips of 
two cars, to be made res ively every twenty-four and thirty 
minutes. The relative erence of interruption was therefore 
practically the same in both cases, The euneranent excavation of 
the bench involves the following questions:—(1) The quantity of 
tubble required ; (2) the rate of construction of the masonry ; and 
(3) the rate of excavation of the bench. 


ee | 
$$ 


in one week. Hence, 2°3 weeks were required to ex 

complete enlarged tunnel section, The weekly Pp one am < 
fore 20°43ft., or 32 per cent, less, working oparataly, than = 
working together both heading and bench. As the relative daqn 
advance of the masonry to the excavation—done separately— 7 
as 20 to 3°4, obviously one would overtake the other and would 
have to op So no time was saved by rushing the masonry 
its completion was limited by that of the excavation. The tunod 
and brickwork can be finished practically at the same time, without 
delay to either: first, by carrying on the brickwork without rush. 
ing, at a reasonable distance behind the excavation, say, 500ft, and 
at the same rate of advance, say, bft. day ; second, by starti 
the brickwork after 80 per cent. of the excavation is com leted. 
and continuing the excavation of the full section, By excavating the 
headingand bench separately, the time forth pletion of the Not 
is increased 10 per cent. AtBhaft 15, outof 7000Ft. in length, 34006 
or 49 per cent. of heading and bench were excavated separately’ 
The lower portion of the nearest, Shaft 11 B, Station 687 + (b. 
to Shaft 24, Station 1489 + 88, after deducting 3798ft. of open-cut’ 
consisted of 76,490ft. of tunnel. Of this, 18,026ft. of heading 
and beneh were excavated separately—or 23 per cent. The delay 
was 11°5 per cent.; but as headings were uently not driven 
at the same time, this percentage should be doubled, and, from the 
fact that some shafts were idle for over two months, the excavation 








(1) The quantity of rubble required.—The rock from the heading 
was too much shattered for use as rubble, and the same applies to 
about 25 per cent of that from the bench. 


Requirements of Rubble. 


Average Per Cubi: yards 
daily progress, running of subihe used 
feet. foot. per day. 

Re eee, | a 
‘sa bo oe 0d: QE oe an WEEE Ga pee 
eae eee +: tes. 

=e o 88 - 46 
Pe Soe 40 = 64 broken 


The masonry was built in the above order, and required 1°74 
cubic yards of solid rock per running foot. The he. contained 
6°6 cubic yards, or after allowing for waste, sufficient for three 
running feet of masonry. It would then ap; proper to leave 
one-third of the bench in the tunnel to be as needed. Often 
more than one-half was left. In practice the stone was used by 





TABLE I.—Average Weekly Progress of Tunnel on Division 3 as worked by Different Systems through Different Materials, 




















Heading and bench worked together. Heading worked alone. Bench worked alone. 
ee | , ao SSO eee SE ae 
Z Weeks $ ¢. Weeks . ¢ Weeks 
= come | ‘ Linear feet. . g Bees Linear feet. =e bere Linear feet 
, ‘ - 2 eT he eres, < amines | - . =. ee » BI at % 
Genter d wn F 3 F eatlies :. 3 4 sad ivd F 3 4 asl 
c= = -— 1 = <= = 1 = Ss is 
5226 3.5 2/5 BEsegeseie|~*| 3 | & Sergese3 “| 3 | & See 
Ze 5 : @&,;FEi & lg OPS e'5 = = | 5 Ob. 2b 2 6 & | s JOB, 
Bae . a | 2) Be & | & a Be & 1 ey 2 
Soft ground, clay, | 
sand,andmica .. 2 28 128 77 lo 14% — 
Sandand boulders .. 1 40 62°3 490° 265) 4°25) — 
Decomposed rock, 
limestone, felspar, 
and mica-schist 7 31 152° 361 1,487, 9°8 | 131° 1 | 12°5 8 | 165, 188 | 28°5 | 148°6 2) 42 19 196 280 12°1 87°7 
Limestone .. 3 24 95°S 28 2,148; 22°45 — 3, 13°4 | 52 | 105, 1752 | 33-8 — 3); 3 57 178, 1581 | 27° _ 
Mica-schist .. 8 4°4 427° 283° 38,832 30° | 314° 8 O°6 (164 | 105, 7711 | 47° 183° 8 | 2°4247 | 178) $913 | 36°1 | 238° 
| At |foot| of sh'aft. | | At foot) of sh aft. 
10 | 20 | 54)— | 528) 98, — 6 | 85.) 23 —) do; 8s} — 
| } Sin kin g shaft. | 
7} 5 | 98 200° 658 67 | 4971 











* This figure is the average, not of the whole period, but of the last stage (and best practice). 


In this table, the column headed “‘ Per cent. no progress” shows | o. masons direct from the car—whenever possible—but even 


the proportion of time during which the work stood still. 
THe DirrerRENtT Systems OF EXCAVATIONS CONSIDERED IN 
RELATION TO THE SUBSEQUENT BRICKWORK. 
For sixteen months, or until September, 1886, the headings and 


| 


] 
| 


was piled up at a convenient place in the tunnel, about 7ft. high 
| and Bt wide, : ‘ 


er the most favourable circumstances about a third more was 
daily excavated than could be so employed. The broken stone 


bout sufficient for one running foot of 


a ——s 
| arch. It had to be re-handled; so that it would generally have 


bench were worked together, being kept as near as ible—the | been more convenient to have piled it on the surface. The cost of 


ave! distance between them being about 50ft. to 75ft.—and the 
t had advanced about 1500ft. from the shaft. It was then 


Fig 4 
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Limestone. 

















Section showing Bad Ground near Shaft 13 A 





decided to change this procedure and drive the headings first. 
This was done by constructing an inclined plane about long 
from the grade of the tunnel to the grade of the heading. The 
following reasons were advanced :—({1) Because progress was 
delayed by the difficulty of ventilation; whereas by first 

cting the headings, the air would be im and 
the work really advanced. This is in true. (2) Trans- 
portation. Because of the length of haul, there was great 
difficulty in moving the ‘‘runs,” and in getting rid of the broken 
stone. Moreover it was desirable to start the masonry. But in 
taking out the enlarged heading at once, both operations would be 
impeded, (3) As the reck from the heading was too much shat- 





Loose ground 





| hoisting it to and lowering it from the surface was saved, which 
| amounted to 17 cents per cubic yard, while the increased cost of 


Fig 5. 
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Section between Shafts 13 and 14, as shown by Drill-holes. 








working the heading and bench separatel pposing work in 
both tunnels—was, as will be subsequently shown, 2°10 dols, per 


cubic — 

(2) The question of time.—By referring to Table I., it will be seen 
that with mica-schist the ave’ progress was as follows:—When 
heading and bench were worked together, 80ft. per week. When 
heading was worked alone, 47ft. per week. When bench was 
worked alone, 364ft. per week. It therefore required 1°3 week to 
excavate a length of bench equal to the length of heading excavated 


5 The lal is not i d on this 
as an detail. 








t; hence it may be regarded 





was pleted in forty-five months instead of thirty-three, the 
increase of time being 36 per cent. A part of this delay was 
reasonable, on account of the bad ground in Shaft 13: but 
there was no good cause why the work should have ’ been 
delayed so long as four months after No. 13 was finished 
The approximate increase of cost of driving heading and 
bench separately, as compared with driving them together, js 
shown in the transcripts from actual average practice, given at 
the close of this paper under “Cost of Driving.” One might 
infer from the foregoing, that the contractors were unmindfyl 
of their own interests—which, in the light of subsequent events 
would be a t mistake. The most probable reason of their 
choice of method was that there was not sufficient boiler-power 
and they did not wish to incur the expense of further ad itions. 
To each shaft there were two tubular boilers, 75-horse power. As 
many of these boilers had been burned out soon after the work 
started, their actual power was probably reduced to about 60-horse 
power, As the work advanced this power was not sufficient ; the 
ventilation became fouler, and the receipts consequently fell off: 
to keep them up the sub-contractors were forced to start the 
masonry, and rush it regardless of all principle, On the northern 
portion of the work, from Station 0 to 687 + 00, the length of the 
tunnel was, after deducting the open-cuts, 66,571ft. Of this, 
3550ft. of bench and 2030ft. of heading were driven separately, or 
8 per cent. of the whole tunnel, as against 23 per cent. done in this 
way on the southern portion. @ reason is, that the work was 
not sub-let, the management was concentrated, and it was cheaper 
to drive the full section. 


(To be continued.) 








CHILIAN TORPEDO GUNBOATS. 


Tue Almirante Condell, which went on her official trial trip on 
the 4th inst., is one of two similar vessels ordered some time since 
by the Chilian Government of Messrs. Laird Brothers. 

The Almirante Condell may be described as a flush deck vessel 
with high forecastle and half poop, She—also her sister the 
Almirante Lynch—is 240ft. long, 27ft. 6in. broad, and about 14ft. 
deep. When at her normal draught she draws 8ft. forward and 
1lft. aft, her displacement being 750 tons. She has a ram stem of 
steel, which is fitted with a bow torpedo discharge tube. Steel is 
used entirely in the construction of the hull. 

On the fi stle are ted two 14 lb. Hotchkiss guns, placed 
en echelon, so as to enable them to be used in the same direction. 
Each gun has an are of training of 220deg. The anchors are of 
Wasteney Smith's well-known make, and being stockless they stow 
up the hawsepipes, thus enabling the forecastle head to be kept 
clear of catting and fishing r. Here, too, on the afterpart, is 
the conning-tower, built of lin. steel plates, pierced with sight 
holes, and covered over with a steel hood, upon which is a flying 
bridge carrying the search light and the mounting for two Gatling 
guns. Inside the conning-tower are the engine-room telegraphs, 
the steering telegraphs, steam-steering gear, torpedo discharge 

irecting gear, voice tubes, So that practically the com- 
mander can control by himself the m ts of the vessel. 

At the break of the poop and on the main deck is the armoured 
hood, enclosing a similar tostallation of engine-room telegraphs, 
steering gear, torpedo firing and directing apparatus, and voice 
tubes as is fitted in the conning tower. is hood is capable of 
being inclined laterally, so as to effectually shield the officer 
beneath it. On the main deck are fitted the four Canet torpedo 
discharge tubes, two on each side. On this deck, too, fitted on 
sponsons, are the two 3-pounder Hotchkiss guns; these weapons 
have an arc of training of 180deg. Sub-division has been followed 
as much as possible, there being in all forty-five watertight 
compartments. 

There are four locomotive boilers, each with two furnaces, fitted 
with ribbed flues and water spaces under the ashpits. The working 
pressure is 1551b. per squareinch, Each boiler is so arranged that 
it can be cut off from the rest, and in the event of shot disabling 
any one boiler there is a non-return valve fitted on to each steam 
pipe, so that the steam from the undamaged boilers cannot escape 
through the damaged boiler. It will be within the recollection of 
our readers that in the disastrous explosion that occurred on board 
H.M.S. Thunderer the steam from all the boilers escaped. The 
total heating surface is 6000 square feet, and the fire-grate area is 
190 square feet. For ordinary p natural draught is 
used, but when required forced draught is resorted to. As the 
boiler-rooms are in watertight and airtight compartments, an air 

ressure of 2hin. is easily maintained by four fans driven by Allen's 
lletaneel engines. A device which Messrs. Laird have introduced 
is that whereby the suction of the after fans is led into the 
engine-rooms, es exhausting the heated air and passing it to the 
furnaces. This effectually ventilates the engine-rooms, which are 
comparatively cool considering the necessarily large radiating 
surface and the small Foon The engines of the Almirante 
Condell are duplicates of those for H. M.S, Speedwell and Skipjack. 
They are triple-compound, with cylinders 22in., 33in., and 49in. 
diameter, and a stroke a! i 9in. The om —_ Bee a 

ressure cylinder passes ugh pipes to the intermediate-pressu 
cylinder, and again through pipes to the low-pressure cylinder, 
there being no receivers, properly speaking, although the pipes 
act as pan § The valve motion is of the aveeary Seles 
kind, the links being of the double bar t; ton valves 
are used for the high-pressure engine, but the ordinary 
D slide for the int diate-pressure and low-pressure engines. 
This necessitates large port area and a large slide valve. The valve 
spindle of the low-pressure engine is prosage, and is fitted with 
a piston which works inside a small steam cylinder. Steam 1s 
admitted to either side, and is exhausted by means of a small 
kicker slide valve. The result is that the excentric sheaves in the 
low-pressure engines have little else to do than to determine the 
admission, and cut-off, and exhaust. The reversing gear 1s both 
pend om steam of Km akconnt type. é There hey bed- sasha 

@ engines, properly , but the framing main D 
are carried A. toep lcogitudine! girders secured to the framing 
of the ship. The surface condensers, together with their tubes, 
tube plates, and sup rting diaphragms, are of copper, plac 
horizontally, one abaft each set of engines. The air pumps are 
vertical single-acting, worked by levers from the piston cross 
heads of the low-pressure cylinders. The circulating jumps 

















are centrifugal, driven by independent engines by Allen. Another 
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+ venious arrangement adopted by Messrs. Laird is that 
by Be ” the feed-pum with’ the same engine that drives 
of yin ugal pump. e spindle of the latter is prolonged, 
pe in it is a worm which gears into a worm wheel, PI at 
‘cht angles oti the shaft carrying this worm wheel are keyed two 
rights one at each end. They are joined up to the feed-pamp 
= ‘s, The ratio between the speed of the centrifugal and the 
ed pump is6 tol, The arrangement is qnenedinghy ones ct, and 
e msiderable saving in weight and space results. ere is in each 
pa ‘room one of Kirkaldy’s feed-heaters and distillers. This 
oneal apparatus occupies a remarkably small opnee, and is very 
= Messrs. Kirkaldy have e the subject of distilling 
He eeialit , and their feed-heating and distilling apparatus is most 
economica’ and efficient, . : 
There is a ver complete system of engine-room and steering 
telegraphs, by Messrs. Chadburn and Sons. Among the former 
there is one which enables the engineer to indicate to the boiler- 


Steam. 


gas, and water fittings are also keeping makers well em- 
ployed. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Maznchester.—There is no material ¢ to rt with regard 
to the situation generally in the iron trade of this district. e 
market all through remains without animation, and, so far from 
the continuance of the dispute with the blast furnacemen on the 
Clyde having had any hardening effect upon prices, there has been 
a still further easing down, whilst the want of confidence in the 
future is still so prevalent that business of any moment is com- 
ree | checked, e uncertainty as to the course of events with 
regard to labour questions —— no doubt, a most disquieting 
outlook for the future, and there isa more or less general indis- 





ressure of steam to be maintained. The propellers are 
room the ba bronze, and three-bladed, and are 8ft. in diameter, 
and have @ mean pitch of 9ft., with a combined total area of 
49 square feet. They are cast solid, with a spherical boss. The 
pte and propeller shafting is of steel, and is hollow. Several 
reliminary trial runs have been made with both vessels, with 
uniformly satisfactory results. The Almirante Lynch ran her 


al full-s trial on the 25th ult., when the mean 5 of 
eo eet obtained without any effort whatever. The 


ent of the Almirante Condell consists of torpedoes, Hotch- 
rn ns, and Gatlings, The stem may also be regarded as a 
formidable weapon offence. The torpedo impulse tubes are 
five in number, and are mounted on the main deck, two on each 
side and one in the bow. The torpedoes, eight in number, of the 
service size, 14in. in diameter by 14ft. 6in. long, were supplied 
from the Whitehead Factory at Fiume. 

The Liverpool Journal of Commerce, from which we extract the 
above, gives a very full description of all the armament. 

«Four consecutive runs were made on the 4th inst. between the 
Bar and the North-west + eA with the following results :— 
Mean draught of vessel, 9ft. 4in.; displacement, 710 tons ; speed 
mean of means—20°313 knots, equal to 23°40 statute miles per 
hour ; total indicated horse-power about 4350 ; mean revolutions, 
270 ; boiler pressure, 1481b., in engine room, 138 1b.; pressure in 
intermediate-pressure receiver, 461b.; ditto in low- ressure receiver, 
8lb.; vacuum, 27in.; air pressure in stokehold, 2}in. to 2hin. 
These Sigures are only angrensaete. and are subject to correction.) 
The safety valves were lifting all the time.” 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

Bustness this week in iron and steel circles has been rather quiet, 
the continuance of the Glasgow dispute tending to introduce an 
element of uncertainty into crude iron business. Local iron and 
steel masters would be glad to see the matter definitely settled 
either one way or the other, for at present, not knowing how the 
Northern markets will run in the early future, both buyers and 
sellers in the Midlands are restricting themselves to business of a 
hand-to-mouth character. From the inquiries received, it is antici- 
pated that when the temporary disturbance caused by the Scotch 
strike has passed away, business locally will resume the steady 
upward tendency, which seems for the moment to have been inter- 
rupted. Meanwhile a cheerful tone is maintained, and the feeli 

of confidence in the future has not by any means been slingulched, 
It is pointed out that the ee of coke and coal 

leave both crude iron producers and fini iron manufacturers no 

alternative but to maintain recent quotations, and although in one 
or two instances here and there slightly lower rates are bei 
accepted, yet, on the whole, vendors maintain a firm attitude, an 
will not go back from the prices quoted at the quarterly meetings. 

On ‘Change in ap a pe on Thursday there was a little 
weakness in the lower second-class qualities of pigs, but the 
better-class makes were firm, and the opinion was generally 
expressed that the ground lost by the former descriptions would 
soon be made up again. Cinder pigs were quoted about 44s, 6d., 
part-mines 47s. 6d., and Northamptons and Derbyshires 50s. For 
all-mine hot blast 70s. upwards was demanded, and all-mine cold 
blast was quoted firm at £5. In the manufactured iron trade the 
vacillation noticeable in the crude iron market is not so apparent, 
since makers, on the whole, are fairly well supplied with work for 
the present, 

The marked bar firms were most of them able to give a satisfac- 
tory report on the state of trade. The recent revival in shipbuild- 
ing has affected them erm the demand for dockyard pur- 
poses being decidedly better. e continued p in engineer- 
ing in most of the trade centres of the country is also leading to a 
good demand for branded iron, so that marked bars for engineer- 
ing purposes are selling steadily ; £8 10s. is the quotation asked 
. “— with the usual 12s, 6d. extra for Earl Dudley's L.W.R.O. 

rand, 

Second-class bars are in fair demand at from £7 5s. to £7 10s. 
according to quality. Unmarked descriptions are changing hands 
pretty freely at from £6 15s. to £6 10s. 

With regard to galvanised sheets the South American demand 
tke ie to — = enn seems rather better than 

n of la orruga oubles, f.o.b. Liverpool, are 
quoted about £13 to £13 10s. : : 

The black sheet Mills are running pretty well, as a fair amount 
of business is coming in from day today. The usual quotation is 
about £7 10s. for singles, and £8 for doubles; but here and there 
business is done at less, 

Hoops are in quiet call, and prices vary considerably, but the 
nominal quotation remains about £7 10s. Gas tube strip is 
unaltered at the recently declared price of £6 15s. 

ic steel manufacturers report themselves extremely busy. 

Indeed, they state that they have work in hand for six months 

on It includes a quantity of material for bridge work in 
uth America and Africa, together with a lot of home work. 

Steel tank and cy x _— are —— £8, as are also steel rounds, 

For ~— angles £ is asked, while steel boiler plates com- 

. The Patent Shaft and Axletree © Wednesb has 

just completed, at its Old Park Works, a large swing bridge for 

the Buenos Ayres and Rosario Railway Company. It is intended 
to carry a double line of rails and footway across the San Fernando 

Canal, which is at this point about 64ft. wide. The main girders of 

the bridgeare 134ft. long and about 10ft. deepatthecentre. one 

rom the pivot, the long arm qu and the shorter, a counterpoise 
arm, 524ft, tones The width, ine nding the footpath, is about 40ft. 

; e total weight of the bridge, including the gearing and 70 tons 

of counterbalance, is about 300 tons. It revolves on thirty cast 

a rollers 2lin, in diameter, travelling between cast iron paths 

ft. in diameter. It is turned by manual power, the gearing 
employed being a patent of Mr. Wawn, M. Inst. C.E., the general 
manager of the Patent Shaft Company. It was put ther 
complete in the company’s bridge yard, in concrete dations 
provided for the Pg non and was moved to and fro several times 

In order to test e working of the machinery. The result was 

prey satisfactory, two men being able to turn the bridge in 

St 7 three minutes, This is the fourth bridge which the Patent 

China Raila? has jap on ey state. Sne for carrying the 

iN \ over the river at Teintsin has 
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Pl engineering industries are, on the whole, 

Conti on home and fo’ account. Some of th 

; ontinental markets are taking considerable quantities of machinery, 


implements, and tools. and heati a i 
improved call, and lection ie pea ag tu 





well employed 
e Eastern an 


fittings are in large outturn. 





position to enter into forward engagements of any magnitude. The 
possibility of the determined action on the part of the ironmasters 
and colliery Dg are in Scotland being but a prelude to a more 
general conflict between capital and labour, has a tendency to 
create considerable anxiety with regard to the prospects of all 
industrial enterprise associated with the iron, engineering, and 
coal trades; and itis not improbable that, until a more settled out- 
look is assured, a very decided check will be given to all important 
operations. 

e Manchester Iron Exchange on Tuesday was fairly well 
attended, and business all through was again extremely slow. For 
pig iron there was only the most limited inquiry, and where 
usiness was being put through it was chiefly for small hand-to- 
mouth parcels, consumers, who are gen y well covered for 
present requirements, buying only what they are absolutely com- 
pelled. Especially is this the case with regard to forge qualities 
of pigiron, Most of the manufactured iron makers are well covered 
over the remainder of the year, and in the present unsatisfactory con- 
dition of the market, both as regards the prices now being quoted for 
raw material, and those which they are able to obtain for their 
manufactured goods, they are preferring to work on with the iron 
they have already bought, and to wait befcre placing out further 
contracts for raw material, in the hope that either there may be 
some improvement in the finished iron trade, or that they may be 
able to cover their requirements for raw material on more fayour- 
able terms than the present. Generally, prices for pig iron show a 
slight easing down as compared with last week, but makers are 
still unable to secure orders of any weight at their quoted rates. 
Quotations for Lancashire pig iron ave about 50s. 6d. for forge, 
to 51s. 6d. for foundry, less 24, delivered equal to Manchester, and 
in the immediate neighbourhood of their own works, where they have 
an advantage in the rates of carriage, sales to a moderate extent 
have been made. In Lincolnshire iron, an almost complete absence 
of inquiry for forge numbers is compelling makers to turn 
more attention to foundry iron, and in some instances they are 

i to give way a little upon late rates to secure business. 
Forge qualities are nominally quoted at about 50s. to 50s. 6d. 
less 2}, for delivery equal to Manchester, but these figures could 
not be got upon sales of any moment. Foundry iron is now 
obtainable at about 52s. to 52s. 6d., less 24, delivered here. For 
Derbyshire iron there is still a considerable margin between the 
various brands, the cheapest forge and foundry qualities being 
obtainable at about 50s. to 52s., whilst the best foundry brands are 
firm at 56s. to 56s. 6d., less 24, delivered here, and sales have been 
made at the top figures. In outside brands rather lower prices are 
ruling both for Middlesbrough and Scotch iron, Although Scotch 
makers are practically offering little or nothing, there is under- 
selling, with Eglinton held in second hands, and for this brand 
about 59s. to 59s. 6d., net cash, delivered equal to Manchester, is 
being taken. Makers’ quotations for good foundry Middlesbrough 
are at about 57s. 4d. to 57s. 10d., but there are truck irons 
offering at quite 6d. to 9d. per ton under these figures. 

Manufactured iron remains without improvement; there is 
sufficient work coming forward to keep forges employed, but it is 
only in exceptional cases where they have more than a week or 
two’s work in hand. For delivery in the Manchester district 
£6 7s. 6d, to £6 10s. remain the average current prices for bars, 
£6 15s, to £7 for hoops, and £7 15s. to £8 per ton for sheets, 

In the steel trade business continues very slow both as regards 
raw and manufactured material. There is very little doing in 
hematites, and prices are easier, 65s., less 24, being a very general 

uotation for good foundry qualities delivered in the Manchester 
district, although 67s. to 67s. 6d. is still bei uoted in some 
instances. Steel plates are also only in very limited request. For 
boiler-making qualities there are very few orders giving out, 
and local makers report little or nothing doing; their quotations 
remain at about £8 5s, per ton for delivery in the Manchester 
district, and even under this figure would be taken for favourable 
specifications. Steel boiler plates coming from other districts are 
quoted at about £8 7s. 6d, to £8 10s. per ton. For bridge and 
girder plates there are some inquiries in the market, and quota- 
tions orernge about £7 7s, 6d. to £7 10s. per ton delivered here. 

The condition of the engineering industries remains much the 
same as I have reported of late, activity being still well maintained 
in wet departments, with a moderate amount of new work coming 
forward. 

Several specialities in milling machines are being introduced by 
Messrs. Cunliffe and Croom, of Manchester. Some of these machines 
are adapted, as required, for circular, longitudinal, and transverse 
milling, for operating on carding engine flats, also special milling, 

rofiling machines for electrical work, and for use in the cycle 
ting trade ; with a complete plant for the manufacture of the 
safety cushioned-tire and pneumatic cycles. A novelty in lathes 
has also been introduced, consisting of an ordinary screw-cutting 
lathe, to which is attached a milling table and an apparatus 
for cutting wheels, all the motions being self-acting or worked 
by hand, and these attachments are easily removable when 
not required. The firm have, in addition, just completed 
a special lathe adapted for general use in locomotive work 
and marine engine workshops. This lathe consists of a massive 
bed having three broad wearing surfaces for the carri to 
traverse on, and is movable to and from the face-plate by suitable 
gear to admit articles up to 9ft, diameter and 11ft. longin the gap, 
or the lathe will take in 26ft. long between centres, 

Thetwotorpedogunboats, the Almirante Lynch and the Almirante 
Condell, just completed by Messrs. Laird Brothers, of Birkenhead, 
for the Chilian Government, have undergone their official trials 
with exceptionally satisfactory results, both as rds high speed 
and coal consumption. During the three hours’ trials a mean 
speed of 20°313 knots, equal to 23°40 statute miles, per hour, was 
attained; but, considering the most unfavourable weather con- 
ditions under which the trial was made, the members of the Chilian 
Commission on board were quite satisfied that an increase of fully 
a quarter of a knot per hour might have been attained under more 
favourable circumstances. It may 20}, knots po fairly assumed 





that the vessels are fully capable of knots per hour, which is 
more than a knot greater speed than has been attained by any 
vessels of a similar type that have hitherto been built. After the 
trials had been made, a minute examination of the boilers and 
engines showed that every part of the machinery was in perfect order, 
which, in view of the frequent breakdowns of —— after their 
trials, may be ed as something remarkable. ith regard to 
coal consumption, it was stipulated that this should not exceed 
1001b. of coal per knot when running for six continuous hours at 
the rate of eleven knots; the result of the trials was a consumption 
of only 881b, per knot, and at this rate the vessels, with their 
normal supply of 100 tons, would be able to run 2800 knots, whilst 
the bunkers could contain, without overloading, sufficient to enable 
the vessels to steam more than 4000 knots at the speed of eleven 
knots per hour. 

In the coal trade business moves on but slowly in all descriptions 
of fuel, and supplies are plentiful, with stocks accumulating at 
many of the collieries, although not to any large extent generally. 





Quoted prices remain unchanged ; but here and there, to move off 
surplus supplies, concessions are made, and in the commoner 
descriptions of engine fuel there is still a very keen competition 
from outside districts which compels extremely low prices to be 
taken te secure orders. At the pit mouth best coal ave 12s, 
to 12s, 6d. per ton ; seconds, 10s. 6d. to 11s.; commen coal, 9s. to 
9s. 6d.; burgy, 7s. 6d. to 8s.; the better qualities of slack, 6s. 6d. 
to 7s.; with inferior sorts readily obtainable at about 4s. 6d. to 5s, 


per ton. 

The shipping trade is only quiet, with good ordinary qualities of 
steam delivered at the ports on the Mersey averaging 10s. 6d. 
to 10s. 9d. per ton. 

Barrow.—Although the hematite market is very steady in tone 
and good business is being done, it is observable that the prices 
are gradually running down, and business is now being done in 
hematite warrants at 56s. 10d. cash, compared with “bis. about 
three weeks ago. There is, however, a larger business doing at 
this reduced price than was done at the higher price of the 
beginning of October. The trade is mainly in Bessemer qualities. 
Although a fair, general demand is experienced for forge and 
foundry, ironmakers are quoting 57s. to 57s. 6d. per ton for mixed 
Nos., net, f.o.b., and 57s. for No. 3forge. Further reductions have 
been made this week in the stocks of hematite warrants to the extent 
of 2856 tons, making a reduction of 141,819 tons since the beginning 
of the year, and leaving 238,720 tons siill held; and there is a 
general disposition to reduce these stocks still further. In 
some instances makers have been compelled to put in blast 
additional furnaces, but it is remarkable that the consump- 
tion of pig iron has remained steadily much greater than the out- 
put, and it is so at the present time. Last week it was noted that 
a furnace had been put in at Ulverston, and now an additional 
furnace has been put in at Barrow, where twelve of the 
fourteen furnaces built are blowing. It is anticipated that 
one or two furnaces will be put into blast in West Cumberland 
and Furness before the end of the year. There are forty-eight 
furnaces now in blast, against fifty last yearat the sametime. The 
inquiry on general foreign account is somewhat improved. This is 

nerally the case at the autumn of the year, when the shipments 
= to increase. The shipping returns for the week show marked 
improvement. During the week they have been 27,886 tons, 
against 11,082 tons last year, or an increase of 16,804 tons. Up to 
date 855,879 tons have been exported, against 866,499 tons last 
year, or a decrease of 10,520 tons on the year. 

The steel trade is busily employed. Rails are a steady trade at 
£5 2s. 6d. for heavy sections, £6 for light rails, and £7 per ton for 
colliery rails. Shipbuilding material is in brisk inquiry, and large 
orders are in hand. Plates are still at £6 15s., and angles at £6 
per ton. Boiler plates are steady at £8. Tin-plate have 
advanced to £5 7s. 6d, per ton, and are a fair trade. Blooms, 
billets, slabs, and hoops are a steady trade. The former have 
improved to £5, and the latter two to £5 2s. 6d. Hoops are at 
£810s. Wire rods are an indifferent trade at about £8 10s. to 
£8 12s. 6d. per ton. 

Shipbuilders and engineers are busy on contracts which they 
have held for some time, and are expecting new work of some 
importance, The Canadian Pacific steamer, Empress of India, is 
now receiving her engines and general fittings, and it is anticipated 
she will leave Barrow on her trial trip at the end of November. 
The re of China and the Empress of Japan, sister ships, are 
expec to be launched before the close of the year. It is re- 
ported that Messrs. Gilchrist and Co., engineers, of Liverpool, have 
made an offer for the purchase of the Whitehaven Shipyard. This 
is being considered by Mr. W. B. Peet, and it is thought that the 
negotiation will result in the transfer of this yard to this firm of 
Liverpool engineers. 

Iron ore shows a better tone by reason of increased consumption, 
and the fact that makers are almost wholly using native qualities 
of metal. 

Coal and coke are a steady trade at late rates. 








THE SHEFFIELD DISTRICT: 
(From our own Correspondent.) 


THERE is no improvement to note this week in the local iron 
trade. The market is very flat, and the tendency is rather down- 
ward, buyers holding stiffly off. Hematites are still quoted at 
66s. to 67s. per ton ; common forge irons at 46s. 

The coal trade is rather quieter all round, and there has been a 

perceptible falling-off in the call for coke, which has undergone a 
decline of 1s. to 1s. 6d. per ton. A few months ago the large 
increase in the consumption led to extensive additions in plant for 
further output. This caused competition to be keener, with, of 
course, the inevitable result. 
In house coal it has been impossible to make a general advance 
in prices, the demand having ra, diminished. House- 
holders stocked very freely in the end of September, apprehensive 
of the usual October advance; but the fine weather which has 
prevailed up to this week—when November appears to have settled 
In upon us—ca the coalowners to be less pressed. Where 
colliery proprietors have large gas contracts in hand they are 
commencing to stock, to Pes op for the increasing demand the 
dull days always bring. ere is less doing also for the metro- 
politan market. A continuance of cold, wet weather would 
quicken the market. At present the supply is rather more than 
equal to the demand. 

The cutlery and silver-plating trades are now fully engaged on 
orders for Christmas and New Year, which are this season excep- 
tionally heavy. Some fine work in sterling silver is at present 
being produced. The value of silver has risen about 10d. per 
ounce, but as the duty was Is. 6d., there is still a margin of 8d. per 
ounce left. The home trade in articles of luxury is more active 
than at any period since 1872-3. Foreign markets are scarcely 

ielding such good lines. Very little is being received from the 

nited States, the McKinley Tariff being now in operation, and 
merchants having laid in all the stores they could get through in 


time. 

In the Rotherham district there is again some interest excited in 
the stove-grate workers’ wages. The men’s leader, in a recent 
speech, has indicated that any new _ list to be acceptable 
would have to concede more than the 10 per cent. which has been 
received during the five months. Since the advance was con- 
ceded the trade has been very quiet, and it is doubtful if the men 
are receiving more money than they did before the dispute, which 
terminated in the concession of 10 per cent. There is hope that 
the depression may prove of a temporary character; but at present 
only two establishments can be reported as actively employed. 
This industry employs a large number of hands, both at Sheffield 
and Rotherham, the latter town having greatly favoured the 
business, 

A revival has set in at the glass works and potteries, The South 
Yorkshire district does far more business in these specialities than 
is generally sup . This is the season when it is the rule of 
manufacturers of glass bottles to make for stock; but the orders 
have been so heavy that many houses have not even been able to 
commence stocking operations. Although there is a falling off in 
the call for atrated water bottles, there is a brisk demand for 
lighter grades of wine bottles, as well as for oils and pickles, and 
similar sizes, e German competition in many classes of bottles 
made in the Don Valley has been effectively met by improved 
manufacturing appliances and working arrangements. 

The Derbyshire Times announces that it has authority to state 
that another railway is to be brought from the Eastern district into 
Chesterfield, and continued to Buxton. 

An alarming incident of the week has been the bursting of a 
water main of the Sheffield Corporation. In the course of excava- 
tions which are being made at the West-end of the town, the men 
have been using d. ite cartridges for the purpose of loosening 
the hard material. To save stopping the traffic along Glossop-road, 
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the leading West-end thoroughfare, the contractor had a tunnel 
bored underneath, and on Mentey ES a cartridge was fired, 
in ignorance of the fact that a 20in. main pipe lay in the imme- 
diate locality. The explosion smashed the large iron main, 
and the liberated water gushed out with force, tearing up the 
roadway and throwing a column of water to the height of the 
adjoining buildings. e stream flowed al Glossop-road, and 
scooped out the cement from the bottom of Northumberland- 
road to the top of West-street. Many cellars were flooded and 
other damage done, while much inconvenience was caused for 
want of water in workshops, and workpeople were thrown idle. As 
soon as the main burst the workmen at once went to the Godfrey 
dam and had the water turned off, but fully th uarters of 
an hour elapsed before this could be done, and no little alarm 
prevailed in the neighbourhood during the early hours of Monday 
morning. 

A series of interesting experiments are proceeding this week at 
the Atlas Steel and Iron Works, Sheffield, in regard to Serve tubes 
for boilers. The completed results will be known on Saturday. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE speculators are still the sole arbiters of the fluctuations in 
prices, not only of pig iron, but also of finished iron and steel, for 
their operations on the market, inducing as they do such erratic 
movements in warrants, causes all buyers to hesitate, and there is 
undoubtedly a general suspension of legitimate business. Not 
since the spring of the year has there been such a stagnation of 
ordinary buying, and prices continue to “ progress backwards” 
where everyone looked for their rising. In fact, since the Scotch 
strike commenced on the 4th inst., Middlesbrough warrants have 
fallen no less than 3s. 6d. per ton. The steady decline in prices 
has somewhat alarmed the weaker speculators, who have in 
consequence thrown their iron upon the market, and helped the 
prices to drop more quickly. ere is another circumstance 
which has compelled these weaker speculators to sell out, 
and that has been the disorganisation of the London money 
market caused by the apprehension of an extensive failure. 
This led to money becoming dear, and those who had to borrow to 
carry on their speculative operations found themselves, in seme 
cases, saddled with a payment of 8 per cent. for the accommoda- 
tion, and that made it out of the question to hold on, so they were 
obliged to let their iron go. The money market is still disquieted, 
and it does not appear likely that it will early be favourable to 
impecunious s tors operating, so that is one feature which 
may be regarded as satisfactory. Some traders are inclined to 
think that the Scotch ironmasters themselves take a part in de- 
a, the market, in order to bring the men down on their 

ees. Whatever the cause of the Sars prices of pig iron, 
it is certain that they hinder trade all round, hg that 
is all the more surprising when it is known that No. 3 
pig iron is really very scarce. Merchants can only offer 
very little lots; but where they were getting 49s. last week, 
48s. 6d. on Monday, and 48s. on Tuesday, they had to accept 
47s, 6d. on Wednesday, and Middlesbrough warrants dropped on 
Wednesday to 47s., thus reducing them to the August prices. 
Makers continue to hold off from selling, the fact being that they 
have no iron to dispose of for this next month’s delivery, and longer 
ahead neither they nor buyers care to commit a. Con- 
trary to general expectations, iron is not yet being en out of 
the public stores. Connel’s on Wednesday evening had 93,525 
tons, or 2975 tons increase on the week. Forge iron is cheaper 
than last week, grey forge being obtainable at 45s.. which is ls. 
below the top price reached, whereas No. 3 has fallen 3s. 6d. from 
the top, which was attained on October 6th, when No. 3 was 4s. 6d. 
to 5s. dearer than grey forge ; now it is only 2s. dearer, and the 
usual difference is only ls. White iron is 44s., and No. 4 foundry 
a good deal of which is wanted for Scotland, is 46s. Mixed 
numbers of local brands of hematite have receded to 57s. 6d. per 
ton, notwithstanding that coke and freights for ore are going up. 
This week the Durham coke makers have put up their quotations 
for the best blast furnace coke delivered at Middlesbrough to 17s. 
per ton, whereas in June they would not have 13s. e 
cost of coke will be greater to ironmasters next half-year than it 
has been during the current half-year. 

Pig iron shipments from Middlesbrough this month to the 21st 
reached 54.110 tons, as compared with 54,034 tons in September 
to 2lst and 43,611 tons in August to 21st. The boisterous weather 
at sea accounts for the smaller shipments this week, nearly all the 
steamers arriving days after they were due. The bad weather has 
also inconvenienced some of the ironmasters, who have no spare 
land on which to tip their slag, and are obliged to send it out to be 
deposited right out at sea. 

ith respect to the Stanghow ironstone mines, which I men- 
tioned in my last, it may be mentioned that the owners have 
adopted a means of cleaning the ironstone which is altogether 
unique as far as this industry. At nearly all the mines 
south of the Guisborough and Loftus Railway the seam of iron- 
stone is intersected by a band of shale lft. thick. At all other 
mines but this and another the shale is separated from the iron- 
stone in the pit by the miner himself, who is paid only for the 
pure ironstone sent up. This sorting is frequently done in a very 
perfunctory manner, and the men send sf a good deal of shale 
with the stone, though they are fined if they are caught 
doing so. It is s id to be impossible in the semi-darkness 
of the mine to distinguish the shale from the stone. The 
Stanghow Ironstone Company has resolved to have the sorti 
all done above ground, and with this end in view it has erec 
an endless revolving steel belt 150ft. long. This is divided into 
three channels, and the stone and shale are tip into the two 
outer ones. Then, as the materials are carried down, sorters pick 
out the shale and throw it into the middle channel. The stone then 
drops through two spouts into two railway wagons, and the shale 
drops into tubs for conveyance to the tipping ground. The electric 
light has been added, so that work may go on as regularly in the 
dark winter days as in the summer, and no difficulty is now expe- 
rienced in sending pure ironstone to the furnaces. When it is 
considered how much the working of the furnaces is interfered 
with by the roe J of dirty ironstone, it is worth while going to 
some expense togetcleanstone. Onlyone othersuch belt has yet been 
dopted in the ironst industry, and that ison a much smaller 
scale at the Liverton mines, but the belt at S ow is so effec- 
tually doing its work that it is worth the ideration of other 
mineowners who are similarly troubled. 

We understand that the office of general passenger superin- 
tendent of the North-Eastern Railway, rendered vacant by the 
death of Mr. Alexander Christison, has been filled by the appoint- 
ment of Mr. W. B. Johnson, who has for some years been assistant 
general mai r, and that office will be given to Mr. Charles 
Jasper. The directors of the North-Eastern Railway are proposing 
to alter some of the curves in the line between Wellfield Junction 
and Sunderland, viz., those at Haswell, Murton and Ryhope. Over 
this line they run the direct expresses between Newcastle, Leeds, 
Manchester, and ngs me and only about a year ago there was a 
serious accident at Ryhope with one of these expresses, which cost 
the company several thousand pounds. ‘is line was formerly one 
of the old colliery railways, and is yet, on account of these awkward 
curves, rather ill adapted for the running of fast expresses—they 
cannot attain the same average speed as the main line trains. 

The finished iron trade is quiet, but as manufacturers have 
plenty of orders booked they do not alter their prices, except in 
the case of plates, which are about 2s. 6d. cheaper with some 
makers than they were last week, viz., £6 5s., less 24 per cent. 
The bar manufacturers are keeping their mills fully employed, and 
generally quote £6, less 4 per cent., though some firms can secure 
2s. 6d. more than that. Galvanised sheets are selling more freely, 








and an increasing business is being done in rods, strips, and light 
bars with Japan, China, and other parts of the far East. An im- 
proving business has also sprung up in light rails and sleepers 
required for the sugar plantations in the West Indies and South 
America, and as good a trade as was done two or three years 

is likely to be carried on. Cast iron railway chairs are also in 
better request, the principal inquiries being from our home rail- 
wa, "The price at works is £3 10s. per ton. 

Steel rails are improving in demand, some firms are asking 
£5 5s. at works, while others will take £5 2s, 6d. Steel ship plates 
are £6 15s., less 24 per cent. 

The tube trade is active, and there is a good demand for steel 
blooms for the tin-plate manufacturers of South Wales. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE strike of blast furnacemen continues, and so far there 
appears no immediate hope of a settlement. In some districts the 
men have been proposing arbitration, but the ion does not 
meet with any favour on the part of the employers, who, it may be 
safely assumed, would not have put out their furnaces had they con- 
sidered the question in dispute one that was likely to be arranged 
by arbitration. 

The Glasgow warrant market has been only moderately active 
during the week. Business has been chiefly confined to Scotch 
warrants, the prices of which have been depressed to a low point. 
The transactions in hematite iron have been comparatively limited, 
and on several days no business whatever took place in Cleveland 
warrants. 

The prices of g.m.b. qualities of makers’ iron are quoted:—No. 1, 
51s. 6d.; No. 3, 51s.; van, No. 1, 51s. 6d.; No. 3, 51s.; Monk- 
land, No. 1, 51s. 9d.; No. 3, 51s. 3d.; Eglinton, ex store, No. 1, 
52s.; No. 3, 51s. 6d. The rest of the makers’ brands are not quoted 
in the open market. 

The past week’s shi ts of pig iron were 8792 tons, against 
i nding week of last year. Germany took 1420 
tons; Canada, 977; Australia, 715; United States, 450; Italy, 434; 
Holland, 390; France, 215; South America, 120; Belgium, 110; 
and other countries, 490; the coastwise shipments being 3471 tons, 
as compared with 4330 in the corresponding week of last year. 

The reduction in the stocks in Connal and Co.’s warrant stores is 
much less than was expected, and to this circumstance is no doubt 
to be attributed, at least partially, the fact that speculators are 
taking so little interest in warrants. 

The iron and steel manufactured goods exported from Glasgow 
in the past week embraced locomotives to the value of £7901 ; 
sewing machines, £10,316; machinery, £15,327; steel goods, 
£20,098; and eral iron manufactures, £33,969. 

The malleable iron trade is in avery busy condition, the works 
are all going full time, and makers are being pressed for delivery. 
It should noted, however, that in the past week or 
ten days there has been much less fresh inquiry on the part 
of the warehouse trade. This is ascribed to the backward 
turn in the prices of pig iron, which would no doubt lead mer- 
chants to defer further orders in expectation of easier quotations. 
The ee of finished iron are, however, so far fully maintained. 
The lowest and second grade of common bars are quoted at 
£6 15s.; highest grade, £6 17s. 6d., best bars being 10s. ton 
higher ; nail rods, £7 5s.; hoops, £7 10s.; and sheets, £8 5s.; all 
less 5 per cent. discount. Some qualities of pig iron required by 
the malleable makers are becoming very scarce, and the makers 
are esd pigs suitable to their purpose from the North of 

nd. 


In the steel trade a good deal of fresh work is coming to hand 
from the shipbuilders, who have contracted for quite a number of 
vessels within the last week or two. The makers are being very 
much troubled with their workmen, who are demanding further 
advances of wages, which the present position of business, it is 
affirmed, cannot very well afford. The prices of Siemens steel are 
as follow :—Angles, £6 7s. 6d. to £6 10s.; ship plates, £7 2s. 6d.; 
and boiler plates, £8 2s. 6d., all less 5 per cent. ‘discount for 
delivery in P ovemad district. Some of the makers of basic steel are 


obliged, owing to the stoppage of their own blast furnaces, to | 


import basic pigs from the Cleveland district. A more remarkable 
result of the furnacemen’s strike is, however, the importation of 
hematite pig iron from Bilbao into the Clyde. One or two cargoes 
of this iron have already arrived, and several others, making 
6000 to 7000 tons in all, have been arranged for. The pig iron is 
being carried to the Clyde and the Forth very cheaply, just about 
the freight for ore; but of course, in the case of future supplies, 
the rate will vary owing to the ber of st s availabl 
The coal trade continues in an i lar, and what some regard 
as a transition state. The policy of the colliers in restricting the 
output of coals prevents the accumulation of stocks. Steam coal 
this week in some cases been difficult to obtain, and ell coal is 
also well purchased at former prices. Splint and main coals are 
rather easier, but the number of idle days taken by the colliers 
keep the rate fairly steady, and dross is getting scarce from the 
same cause. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE iron world of Wales has been a good deal exercised by the 
intelligence received from the Welsh members of the Iron Institute, 
now in the United States. They are fairly astounded with the 
results of American enterprise and ingenuity, and cannot quite 
realise the enormous quantities dealt with, and produced in a given 
time. Bessemers, for example, which at every “‘ blow” per ten 
minutes give ten tons of steel, and keep that on for months. 

The owe of steel rails turned out has quite explained why 
so large a bulk of our steel rail trade has drifted away. For 
twelve months the Welsh rail trade has been very moderate, and 
the activity everywhere seen in our steel works is in a large 
measure due to the tin bar make. But for tin bar the steel works 
ef Wales would be in a poor state. 

Another item of American news has been canvassed here. The 
Americans will line a furnace in six weeks. Here it takes 
twelve to thirteen weeks. 

As for tin bars, we are fairly safe till next spring, when it is 
hoped that—if the American market is closed to us—the Russians 
and other customers will make up for it. 

The news from America has put our coke makers in a 
quandary. Durham coke used to be considered the finest in the 
world, and the Rhondda close in the rear; but, in comparison with 
the steel yields with American coke, they are nowhere. Here the 
cause lies not in the quality of coal used, one would think, so much 
as in the skilful jiances used. 

The pig iron market has been easy all the week. A good deal of 
surprise been expressed that the Scotch strike has not affected 
prices more. This week prices dropped to as low as 50s. 2d., but 
they have fluctuated from 50s. 10d. down. Middlesbrough is at 
47s. 3d., Welsh hematite at 65s. Iron and steel quotations remain 
much about the same, Welsh bars remains at £6 5s. to £610s. I 
hear that the demand for these is but small. Only three mills are 
now working on merchant bar in Wales. Sheet iron is about 
£7 15 to £8 15s.; sheet steel, £8 15s. to £9 15s.; Bessemer steel 
blooms are quoted at £5 12s. 6d.; tin-plate bars from £6 to 
£6 2s. 6d.; Siemens, £6 5s. to £6 7s. 6d. ils are purposely kept 
down to the old quotations to induce trade. Heavy sections at 
£5 5s. to £5 10s.; light, £6 10s. to £6 15s. 


Tin-plates are showing a decided upward t y, and sales 





P 
this week have been transacted for as much as 17s. 9d. at Swansea 
for Bessemers. The present quotations are as follows :—Cokes, 
17s. to 17s, 3d.; Bessemers, 17s. 6d. to 17s. 9d.; Siemens, 18s, to 





———. 


18s. 3d.; ternes, 34s. to 37s.; best charcoal, 20s. to 22s, 6d. The 
business of last week at Swansea was a strong one, and stocks were 


reduced by fully 10,000 boxes. The export was 6000 tons F 
taking 500 tons isbon, 50; 1150, Baltimore ; 1300, New You” 
and —-r. tons for home —— The total export was 
over 70, 28. eal of tonnage is due for 
America and Hamburg. South 

New Orleans has been a considerable buyer. On ’Change there 
was plenty of animation, and though it was stated that the 
American inquiries are lessening, there was no despondency, 

= fuel trade wa very well, both at Cardiff and Swan- 
sea. The latter sent awa tons last week ; destinations, Tunis 
Algiers, France, and Africa. Cardiff also sent away an average 
“pk amongst others to Rio Grande and Rio Janeiro, 

e coke trade continues satisfactory ; prices firm. Furnace. 
21s, to 21s. 6d., and ancy, 23s, to 23s. 6d, , 

Pitwood firm, 16s. 6d. to 17s. 

The coal trade continues to give cause for a little uneasiness, the 
steam coal particularly, and prices midweek were about 6d. per 
ton easier again. The condition of things is uncertain, and the 
rumours of an extensive laying-up of steamers during the winter 
are disquieting. Notwithstanding this, a good bulk of trade has 
been done at Swansea, Cardiff, and Newport. Cardiff and its 
tributaries again exceeded a-quarter of a million tons coal export. 
thus:—Bute Docks, 154,000 tons; Barry, 62,624; and Penarth’ 
34,010 tons. One day this week Barry sent off over 18,000 tons, ” 

Market quotations this week at Cardiff have fluctuated. Mid. 
week they were as follow :—Best steam, 15s, to 15s. 3d.; seconds. 
from 13s. to 14s, 6d. House coal egy) steadier ; latest prices, 
No. 3, 14s. to 14s. 3d.; small, 11s. 3d. to 11s, 6d.; No. 2, 12s. 6d’ 
to 12s, 9d.; small, 7s. 6d. Small steam is weaker by 3d. to 6d, 
per ton. 

It is currently stated that North’s collieries have put aside 
£120,000 for extensions during the year, in addition to paying 
10 = cent. Most of the collieries are in good form, and “stock” 
is firm; recent fluctuations have had little or no effect so far, 
Doubtless house coal contracts will be arranged on a good basis, 
I hear that large steam ones have been entered upon at only a 
slight concession, 

hondda and Swansea Bay shares are in the old rut, and will 
likely remain until the difference with the Great Western is 
arranged, but the future is a good one. Such is the prevailing 
opinion. A railway connecting Neath with the Rhondda coal- 
fields is being promoted, and promises well. 

The Ab miners’ ting have included Cwmavon coal- 
field, but left out the anthracite districts from the projected scale, 

There is a little wage friction in various districts, but not of an 
important character. A strike was averted at Messrs. Bath’s, 
Swansea, thisweek. Pyle Works received a cargo of manganiferous 
ore this week from Carthagena. I should like to see comparisons 
tried between it and the ore of Barmouth, North Wales. In the 
latter place a large track awaits development. 

The North Wales mineral lessors are likely to fullow the 
example of the South. One, Colonel Blundell, M.P., has inti- 
mated his intention to contribute 124 per cent. on the amount sub- 
scribed by the colliers in his employ towards the North Wales 
Miners’ Relief Fund. The opinion gains ground in South Wales 
that until a percentage is legalised and compulsory, mineral land- 
lords will only be sparsely represented on the Relief Fund, 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE situation of the general iron market in this country, as we!l 
as of the Silesian iron market in = has undergone no 
material change during last week. ere is at present little hope 
for real improvement of the iron trade, so long as the high prices 
for coal are maintained, which naturally prevent the works from 
competing successfully with the foreign market. The blast furnace 
works have as yet remained in full blow; but there being only 
limited demand, a considerable increase of stocks is the natural 
consequence. In all sorts of finished iron rather a strong business 
is done to Russia and the Danubian principalities. Sheets are in 
‘ood request for export, while plates remair dull. The quietness 
in the steel trade has not been interrupted by any change for the 
better, while foundries, machine and wagon factories are, till now, 
sufficiently employed on orders of a previous date. 

Satisfactory employment continues to characterise the Austro- 
Hungarian iron market. German competition has been success- 
fully met by a reduction of prices lately upon by the 
Bohemian works. Demand and sale are active in all branches. 
Pig iron is actively called for. The steel works continue fully 
engaged, while the shipbuilding and me een, | trades are 
reported to be so well supplied with orders, as to be hardly able to 
execute them in the time agreed upon. , 

In the French iron trade demand seems to have slightly 
increased, prices showing rather a stiffening tendency. 

A firm tone also prevails on the Belgian iron market, and the 
basis price for bars, f.o.b. Antwerp, is fixed on 142f. Luxemburg 
forge pig is quoted 52f. Athus is reported to have sold this 
quarter's total production. ste ; 

This year’s production of pig iron in Belgium is estimated to be, 
for the first three quarters, 606,118 t., against 628,866 t. in the 

revious year. The Luxemburg iron syndicate recently formed 
_ begun operations, greatly to the dissatisfaction of the Belgian 
ironmasters, on account of this syndicate being constituted of 
German Luxemburg firms only. e Belgian coal market is very 
firm, and prices are rather on the rise. A very lively export trade 
is going on, especially for house coal. Coke is rather firm at pre- 
sent, in consequence of the reduced production. The general 
state of the coke trade appears to be shaken by German competi- 
tion. : 

In Rheinland-Westphalia the = “9 the = —— ne 
generally speaking, unchanged. With regard to the business done 
in iron hyp soe and ~ = li not improved since last report. 
A general weakness in prices still prevails. iron is very quiet. 
In almost all sorts stocks are increasing. piegeleisen only is 
steady. For forge pig only the most limited demand is coming 
forward, while foundry meets with regular sale at firm quotations. 
In the malleable iron trade some special branches only can boast of 
a slight improvement. As regards bars and girders, no change has 
taken place, while for hoops a slightly increasing demand can be 
noticed since last week. ee 

The plate and sheet business is quiet. Ata general meeting © 
the West German Sheet Convention, held on the 17th inst., it has 
been agreed upon to dissolve the syndicate. Nothing new can be 
told regarding the wire trade, this branch remaining neglected, as 
before. An increase in the demand for tin-plates from America 
is generally looked forward to, on the supposition that American 
buyers wil be anxious to be well stocked with this article before 
the new tariff comes into force. The employment of soeueten, 
machine and wagon factories may, on the whole, be terme 
satisfactory. 

The export of all sorts of pig iron from Germany was for Anges, 
93,088 kg., against 127,353 kg. in August, 1889, Imports ea a 
to 294,177 kg., against 323,149 kg. last year. Export of rails as 
increased considerably ; it was 132,355 kg. in August this year, 
against 79,286 kg. last year. Import has also been rather oe 
tant, being 31,793 kg., against 384 kg. only in August last. Bo 
malleable iron 138,740 kg. were exported, against 127,068 kg. t 4 
export of copper was about the same as last year, while import in 
that metal decreased. In raw zinc export went down from 
65,488 kg. to 54,648 kg.; at the same time import rose —_ 
6518 kg. on 10,516 kg. The export of coal was, in yen 
8,605,161 kg., against 7,930,316 kg. Import of coal _ 
3,888,799 kg. SY 4,546,228 kg. In coke also export —— 
702,464 kg. on 942,339 t., while import decreased from 333,060 ke. 
to 199,415 kg. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Oct. 14th, 1890, 

Tux members of the Iron and Steel Institute 
have held sessions in this re and 
Pittsburgh, and are now on their way to Chi i 
where the chief meeting will take place. e 
Pittsburgh meeting was a very interesting and 

ioyable one. The members visited a large 
a of industrial establishments, 
nu’ great deal of new business is in sight in iron 

1 car and locomotive work, and boat and 
shipbuilding, and in general machinery work. 
From reports recently collected, it is found that 
nearly ever, establishment of any note is crowded 
with work for one to two months ahead, and it is 
uite evident that this prosperous condition of 
things will continue the entire autumn, and per- 
haps through the entire winter. The railroad 
companies are very heavy purchasers of every- 
thing used by them, from engines and steel rails 
down to small q ti The | tive 
works are now oversold, and a good many of them 
have taken orders for engines to be delivered 
xt spring. 
early reanagers of railways located in this city, 
who have been recently interviewed, state that it 
is the intention of the managements of the Trunk 
Line systems to put their roads in a most thorough 
condition, to ful y oan themselves with engines 
and rolling stock. This assurance, while com- 
forting to a great many, does not help the ship- 
ping interests out at present. There is said to be 
a storage of rolling stock of upwards of 50,000 
miles of road. This may be an exaggerated state- 
ment, but there is something like a car famine on 
agood many roads. There is an enormous freight 
traffic at present, and it is increasing. Railroad 
companies cannot get along with the present 
supply of cars. The time of detention of cars has 
been greatly reduced by fair management, but, 
notwithstanding that fact, there is still a scarcity. 
It is not therefore to be wondered at, under this 
condition of things, that car builders would kave 
an abundance of work, and that iron and steel 
makers have considerable new business offered 
them. 

Good refined iron sells at 40 dols. a ton in a 
small way, and at 35 dols. in Jarge quantities. 
The plate iron mills are all being run to their full 
capacity, and buyers of bridge iron find it neces- 
sary to place their orders as much as two months 
ahead, in order to make sure of having supplies 
of building material when the time comes to put 
work together. 

We hear of new iron and steel-making enter- 
prises on all sides, The greatest interest is felt 
in new iron-making enterprises, There is no 
danger of over-productiou at present. There is 
one thing that will give the iron trade a great 
impetus, and that is a fresh start in railway 
building. There is great activity among all the 
iron ore and copper mines of Lake Superior and 
among the silver mines of the Rocky Mountain 





on. 

“ihe industrial situation throughout the United 
States is as strong as it been any time for 
years. The production of all kinds of raw mate- 
rial for manufacturing purposes is increasing. 
The farmers are able to sell their preducts at 
good prices, They are finding new markets 
springing up near at home, on account of the 
drifting west of manufacturing interests. Up 
until within a recent time farm products had to 
be shipped long distances to market, but within 
the past two or three years industrial communities 
have grown up in what had been heretofore exclu- 
sively farming districts. 

Agents for steei rail makers stated to-da 
they have just had propositions from large Hen 
for blocks of rails to be delivered during the 
winter on a basis of 29°50 dols. for stand: sec- 
tions, It is probable that some of these offers 
will be accepted. The general business of the 
country is good. Production is extraordinary, 
but jo — and business interests secure a dis- 
tribution cf goods which keeps the markets clear 
of an accumulation, There is great activit 
among the hardware manufacturers, and parti- 
cularly among the builders of steam engines, 
both large and small. Shipbuilding capacity will, 


that 


The number of directors is not to be less than 
three, nor more than seven; the first are Messrs. 
Richard Barton, 8. Campbell Crone, A. H. 
Edwards, and C. Simpin; ee £100 in 
shares or stock, Solicitor, Mr. E, Shirley Parker, 
12, Bishopsgate-street Within. 


Eastbourne Solvo Laundry Company, Limited. 


This company was registered on the 15th inst., 
with a capital of £15,000, in £1 shares, 300 of 
which are deferred founders’ shares, to acquire 
and form laundries worked upon the Solvo system, 
The subscribers are :— 


E. 0. ham, Eastbourne, solicitor .. 
“W. H. Burt, Eastbourne, solicitor... 
*H. C. Hurst, Eastbourne, miller 
T. T. Swinford, Eastbourne. ae 
J.G. Langham, Eastbourne .. .. .. 
*A. A. den, Eastbourne, architect . 
A. W. Duffield, Eastbourne, ironmonger 
The number of directors is not to be less than 
three, nor more than seven; the first are the 
subscribers denoted by an asterisk and Philip 
Shrapnel; qualification, £100 in shares, The 
company in general meeting will determine 
remuneration. Solicitors: Messrs. Langham and 
Sons, Eastbourne; and Messrs, Carpenter and 
Thompson, 4, Trafalgar-square. 


peaks 





Pearson and Bennion, Limited. 


This company was registered on the 9th inst., 
with a capital of £20,000, in £10 shares, to take 
over businesses of boot and shoe and general 
engineers carried on by Marshall H. Pearson and 
Charles Bennion, at the Union Works and the 
Crown Works, Leicester, and also in partnership 
with Wm. David Orange, at 141, High-street, 
Shoreditch. The subscribers are :— 


* H. Pearson, Lelocster, engineer. . 

F. E. Wheeler, Leizester, engineer's ‘manager 

J. A. Keay, I icester, engineer's draught 

C. H. Lisle, Leicester, solicitor... ..°.. .. .. 

J. G. Mlingworth, Leicester, engineer's foreman 

J. C. Gunton, Leicester, engineer's foreman .. 

W. D. Orange, 141, High-street, Shoreditch, 
engineer ae ae eee eee ee ee 
Most of the regulations of Table Aapply. Soli- 

citor, Mr. Lisle, Leicester. 


Shares. 
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Stanghow Ironstone Company, Limited, 


This company was registered on the 9th inst., 
with a capital of £100,000, in £10 shares, to 
acquire and work ironstone or other mines, and 
for such purposes to adopt an unregistered agree- 
ment between C. F. H. Bolckow and Alfred C. 
Downey. ‘The subscribers are :— 

Shares. 
A. C. Downey, Middlesbrough, ironmaster . . 
C. F. H. Bolekow, Middlesbrough, ironmaster .. 
H. W. F. Bolckow, Middlesbrough, ironmaster . . 
J. Lewis, Middlesbrough, accountant .. .. .. 
W. Anderson, Coatham, Redcar, works manager 
J. Fidler, Coatham, Redcar, accountant .. .. 
T. A. Craig, Middlesbrough, accountant 

The number of directors is not to be less than 
three, nor more than seven ; the subscribers are 
to nominate the first; qualification, £250 in 
shares; remuneration, £500 per annum, divisible. 
Solicitors, Messrs, Ashurst, Morris, Crisp, and 
Co., 6, Old Jewry. 


dd nd 





Waterworks Companies’ Investment Trust, 
Limited. 


This company was registered on the 15th inst., 
with a capital of £252,500, in £1 shares, whereof 
2500 are founders’ shares, to invest in the secu- 
rities of water companies in the United Kingdom, 
or in any other part of the world. The sub- 
scribers are :— 

8 
“Sir Wm. Guyer Hunter, M.P., 21, Norfoik- 
*F. Clarke, 8, King’s Bench-walk, barrister... 
*S. Green, 6, New-court, Lincoln's-inn, barrister 
*F. D, Cuningham Stretell, Surbiton-hill Park .. 
*C. Crew, 86, Cannon-street .. .. .. .. .. 
W. Parrish, 23, Victoria-road, Upton, clerk .. 
W. R. Bowen, 34, Dolmeney-road, N., clerk.. 


eet tt et et 





of necessity, be increased next year on 
of the overcrowding of present shipbuilding 
capacity, 








NEW COMPANIES. 
a following companies have just been regis- 


Browett, Lindley, and Company, Limited. 


This company was My gay on the 9th inst., 
with a capital of £20,000, in £10 shares, to take 
over as a going concern the business of Browett, 
Lindley, and Co., of the Sandon Engine Works, 
Salford. The subscribers are:— 


: 8) 
Thos. Browett, Eccles, near Manchester, mecha- 
sacs ste RE? ea as 
ndley, Brooklands, nea’ 
mechanical yon / tay gg . ° so apenas : 
Thos. Browett, Westfield, Coventry .. .. 
Mrs M. E. Lindle Trinity-terrace, Derby.. 
W. T. Browe lystone, Coventry .. .. 
- Browett, Westfield, Coventry es 
C. Browett, Westfield, MUN cs '\se des <0 
The number of directors is not to be less than 
two, nor more than three; qualification, £300 in 
shares or stock; the first two subscribers aro 
appointed directors; remuneration, £500 per 
annum, to be increased to £750 if the number be 


more than two, Solicitors, Messrs. Browetts, 
Coventry. 


ett et tt 





Browne, Cork, and Company, Limited. 
This company was registered on the 11th inst., 
With a capital of £5000, in £1 shares, to carry on 
usiness as coal and fuel exporters, shipowners 
and brokers, wharfingers, colliery proprietors, 


re and fuel manufacturers. e subscribers 


8 

‘4 Heap, 11, Queen Victoria-street, accountant 

» Pitts, 11, Victoria-street, accountant 

0 Bi towne, Leadenhall House, coal merchant 

C. pd Leadenhall-buildings, merchant 

* Davis, Elm House, Hackney, mercanti 
ro yen ngg SA eS gid ee A RES ee 

Re yeaith-grove, ot” eae Rep Fo 

ta, clerks? °, hap caedatens _ Kensing- 


. a - 


ie 


PB 
F, 


el ee Eel eh el 





The of directors is not to be less than 
four, nor more than seven, the first being the sub- 
scribers denoted by an asterisk; remuneration, 
£200 per annum each, with an additional £100 
for the chairman ; qualification, 200 shares. Soli- 
citors, Messrs. Wyatt and Barraud, 7, St. Mil- 
dred-court, Poultry. 





Cape Town and District Gas Light and Coke 
Company, Limited. 


This company was registered on the 9th inst., 
with a capital of £100,000, in £10 shares, to pur- 
chase, upon terms of an unregistered agreement 
of 7th inst. with H. 8. King and J. Hutchinson, 
the gasworks and assets of the Cape Town Gas 
Light Company, and also upon terms of a con- 
tract of 11th inst., also unregistered, for the pur- 
chase of the works and property of the South 
African Gas Company, Limited. The subscribers 
are :— 


*R. A. Fairclough, 14, Bunhill-row, merchant .. 
*J. Boustead, 34, Craven-street, W.C., merchant 100 
*Horace R id Savory, 11 and 12, Cornhill, 
director of the Goldsmiths’ Alliance, Limited., 100 
W. Lewis, 251, Winchester House, clerk .. .. 5 
F. H. Leslie, 251, Winchester House, clerk .. .. 5 
D. Slater, 251, Winchester House, clerk ee 5 
J. A. Kelman, 251, Winchester House, secretary .. 5 


The number of directors is not to be less than 
three, nor more than nine; qualification, £1000 
in shares; remuneration, £1200 per annum, divi- 
sible; the first three subscribers and the Hon. 
Henry Noel are the first directors, Solicitors- 
— Paine, Son, and Pollock, 14, St. Helen’s, 
place, 


100 








CrpgrR MakINnG Macutnery.—As the result of 
the Royal Agricultural Society’s trials of cider 
making plant suitable for use on a farm, 
which were held at Glastonbury for the prizes 
of the Society, the judges—Messrs. Dan. Pidgeon, 
Assoc. Inst, C.E., and F’, J. Hayes—have awarded 
both the first prize of £20 and the second prize of 
£10 to Messrs. Veins and Sons, Slimbridge, 


near Stoneh i tershire, 








THE PATENT JOURNAL. 
Condensed from * oe Oficial Journal of 
‘aten 


Application for Letters Patent. 

*,* When patents have been ‘“‘communicated” the 
name ani of the communicating party are 
printed in italics. 

11th October, 1890. 
16,216. AgRATED Liquor Fountains, W. H. Davis 


ndon. 
Exrractinc Harp Tareaps from Woot, A. B. 
Hunter and J. Inglis, Germany. 
16,218. Hypratep Oxive of Iron, M. Netto, London. 
16,219. BALL-BEARING Castor, C, vies, en. 
16,220. GrinpING Apparatus, F. R. , London. 
16,221. Execrric Meters, A. Reckenzaun, London. 
16,222. Lanterns for Arc Execrric Licuts, A. L. 
Shepard, London. 
16,228. Parts of Execrric Meters, H. Burrow, 
Norwich. 


13th October, 1890. 
16,224. CLosine, &c., Coruiss Vatves, J. Barbour, 
Belfast. 


16,225. Mernop of Connectina Stream Enaines, J. 
Barbour, Belfast. 

16,226. PiLis, 8. Britton, Ramsgate. 

a. Construction of Rockinc Horses, G. Cole, 

mdon. 

16,228. Muxes for Sprxnino, T. Pilkington, London. 

16,229. Back-sicut Prorecrors for Riries, J. E. 
Martin and D. Reid, Glasgow. 

16,230, Taps for Merasurinc Liquip, J. Pearson, 
Haslingden. 

16,231. Meruop of and Kin for Burnie Bricks, P. 


rean, G Ww. 
16,232. Maxie Fresn Water from SAur Water, F. 
Hocking, Liverpool. 
16,238. Manuracture of Sutpnate of Leap, H. C. 
Bull, Liverpool. 
16,234. a Gas-METER ApPaRATvs, J. Layoock, 
eighiey. 
RL Girver GuTreR for Roors, J. H. Stones and A. 
R. Gradwell, London. 
16,236. Vacuum Boxes for PAPER-MAKING MACHINERY, 
E. Almond, London. 
16,237. ATTACHING Corps to Buinps, J. J. James, Bir- 


mingham. 
16,238. TREATMENT of Necatives, H. H. Beale, 
Readi 


ing. 

16,239. Strrrups, J. Partridge, Darlaston. 

16,240. Benpine, &c., MetaL, D. Smith, jun., Wolver- 
hampton. 

16,241. Means of Communication, T. H. Brigg, London. 

16,242. Testinc Macuines for Yarn, &c., W. M. Porter, 
Belfast. 

16,243. Riverrinc Fiat Link Cuan, C. J. Harcourt, 

ingham. 

16,244. Rounpasout and Swircapack RatLways, G. 
Robson, Sunderland. 

16,245. AUTOMATICALLY GovERNING Gas, G. E. Saville, 
Halifax. 

16,246. Barometer, A. M. Langdon, Oxford. 

16,247. Mitts for Grinpinec Parnts, H. Badams, 
Birm 


iy 
16,248. Gas Burners, F. G. Hamer, Torquay. 
16,249. Lockine the Brakes of Cycies, H. Mills, Bir- 
mingham. 
16,250. Pree Coup.ines for Ain Brakes, B. E. Popowski, 
Stratford. 
16,251. Fitter Presses, H. H. Badams, Birmingham. 
16,252. Arr Va.ves for Bicycie Tires, &c., R. W. Edlin, 
Dublin. 
16,258. CapsuLes, &c.,-for CarBoys, T. Rowley, Man- 
chester. 
16,254. Ease, J. Dines, Maldon. 
16,255. Street and other Lamps, W. C. Waddington, 
Manchester. 
16,256. Kerries, G. A. Shaw and W. T. Fox, Preston. 
16,257. Cieaninc Knives, G. J. A. Comont and J. 
venport, London. 
16,258. Currine Roxus for Re-ritinc Puppie Bars, 
R. R. Gubbins, Kent. 
16,259. Bopprn CarriaGes, H. 8. Cropper, London. 
16,260. MANUFACTURE of WHOLEMEAL BREAD, J. Bowing, 
London. 
16,261. ToastinG Breap, &c., F. Oakley, London. 
16,262. Meracuic Rims, W. Pilkington, C. T. Bishop, 
and A. Brownsword, London. 
16,263. AGiTaTING and Mrxine Liquips, W. 8. Dimes, 
London. 
16,264. E.ecrro Motor and Dynamo Macurnes, H. 
Chitty, Chiswick. 
16,265. Hoipine Servierres in Position, W. Pearce, 
Birmingham. 
16,266. AuromaTic Macurnegs, J. Mason and J. T. Arm- 
strong, London. 
16,267. VeLocipepe Cusuion Tires, T. R. D. Bingham, 
London. 
16,268. Brake Apraratus, J. H. von Hoechstatten, 
London. 
16,269. ILLUMINATING Watcues, R. Haddan.—(R. H. 
Pogue, Gibraltar.) 
16,270. Mera CorNER Fasteners for Boxes, R. Friedel, 
London. 
16,271. Pocket Device, A. J. Boult.—(&. Noack, 
Germany.) 
16,272. SHADE-HOLDERS for ELectric Lamps, R. L. B. 
Rathbone, Liverpool. 
16,273. Straps or Bets for PotisHinc Purposes, W. 
Coffey, Manchester. 
16,274. Currinc Laces and Srraps, C. Litchfield and 
B.C. Rootham, London. 
16,275. AtTacHine Laces to Boots, &c., J. W. Rogers, 
London. 
16,276. Bepsteaps, M. C. Sherer, London. 
16,277. Percussion TaBLes for SepaRaTinG OREs, J. C. 
wn e, London. 
16,278. ELectricaL Conpuctors, F. Walton and H. 
Edmunds, London. 
16,279. Execrricat Castine of Metats, N. Slawianoff, 
London. 
16,280. PREveNTING Derects in Castine by ELec- 
tricity, N. Slawianoff, London. 
16,281. Steam Enornes and Pumps, A. G. Mumford and 
A. Anthony, London. 
16,282. Prorectine the Contents of Envevorss, J. 
W , London. 
16,283. FLUID-PRESSURE BRAKE Mecuanisq, R. Battye, 


London. 

16,284. Cement, ARTIFICAL Stonz, &c., F. G. Edwards, 
London. 

16,285. Taps, Cocks, &c., J. Y. Johnson.—(B£. A. and 
J. Loughry and W. J. Adams, Australia.) 

16,286. ATTACHMENT for Doors, Letrer-BoxeEs, &c., J. 
Pape and M. Wermann, London. 

16,287. Apparatus for Type-writinc Macuines, T. 
Meredith, London. 

16,288. Preserve and Fruit Jars, &c., E. Edwards.— 
(A, Stelzner, Germany.) 


14th October, 1890. 


16,289. Cueckinc Receipts for Money, J. I. Booker, 
W. V. Bonsor, and W. L. Teasdale, Armley. 

16,290. Curmney Pors, T. Pollard, London. 

16,291. Wueets, F. H. Young, Birmingham. 

—_ re Rupvers from Inyury, M. Timoni, 

ndon. 

16,298, CoNTROLLING MACHINERY WORKED by FLUuipDs, 

J. I. and E. J. Booker, Armley. 

16,294. Ever-rLowine Giass Pen, R. Wattleworth, 


ulme. 

16,295. Dressmakinc Cuarts, E. J. Collins, Man- 
chester. 

~~ SELF-TRIMMING Spirit Lamp, T. H. G. Oldfield, 

rm 7 

16,297. Bicycigs, &c., J. Brawn, Birmingham. 

16,298. Curtrna Hotes and Propucine Test Pisces, 
W. Wells, Newcastle-on-Tyne. 





16,299. Supportise Booxs on Serves, A. H. G. 
Davis and L. K. Times, 
16,300. Srinrups of Ripinc Sappies, J. 8. Cox, 


16,301. Gas Encrnes, G. Macaulay-Cruikshank.—(C. 
White and A, R. Middleton, United States. 


“es Screw or Worm for Waueet Gearinc, A. 


lechynden, Barrow-in-Furness. 
16,303. Lirrinc and Discuarcinc Carco, J. Brailli 


16,804, Dusr Guarps for Axes, &., F. W. Webb 
we, 
—_ Water Sypuon Cisrery, &c., A. Ross, Elgin, 
16,306. Automatic (SeL¥-R1GHTING) CaRD Stand, H. E. 
Smith, Preston. 


16,307. Hats, &c., 8. Simmons, London. 
16,308. Sorreninc Brims of Feit Hats, J. Longworth, 


ester. 
16,809. Woop-mMoULDING TooL, J. W. Davis, Bristol. 
16,310. TusULAR AIR Paps for Horse Cotiars, &c., 
J. T. Barkwith and H. W. Loads, Norwich. 
iy Brake for Tramway Cars, C. Challenger, 


tol. 

16,312. Tus Parwu for Suips’ Masts, G. Lamb and M. 
Hunter, Sunderland. 

16,318. SeLF-actinc MuLes and Twiners, W. Hay- 
thornthwaite, W. Tempest, and M. Smith, Man- 
chester. 

16,314. Economy of Fuet, J. 8. Wood, North Shields. 

16,315. High Sea MetraL Ancuor, L. J. Andersen, 


7” 
16,316. Buisp Furniture, J. Empson and J. Hewitt, 
Birmingham. 


16,317. Carvine Forks, J. M. Lester, London. 
16,318. ALakM Guns for PLantations, &c., T. Cank, 


mdon. 
—, Pyevumatic Tires, C. J. Tate and G. E. Tate, 
mdon. 
16,320. Casket Hanpxes, J. R. Fletcher, London. 
16,321. Compositions for Makino VaRnisH, 8. Banner, 
Liverpool. 
16,322. InsutaTinc CeLts for Barreries, 8. C. C. 
urrie, London. 
16,323. Packincs for Tunes, W. P. Thompson.—(G. 
Adolph, Germany.) 
16,324. Castinc Frames for Batrery Piates, H. H. 
Lloyd, London. 
16,325. Corp Fastenincs, W. P. Thompson.—(F. &. 
McHenney, United States.) 
16,326. MuLtipLe Evaroratinc Apparatus, T. Slaiter, 


mdon. 

16,327. ATracHinc CHAIN WHEELS of VELOCIPEDES, 
R. F. Hall, London. 

16,328. Spirit Leve.s, H. Green, London. 

16,329. ADVERTISING Mepium, E. V. Goad, London. 

16,330. Connectinc-Rop for Srezrinc Gear, T. G. 
Stevens, Kent. 

16,331. ArracuMENT between Hannes and Ports, C. 
Neve, London. 

16,382. MeraL CasEMENTS and Fitiets, W. Mainzer, 
N. Kempthorne, and J. E. Williams, London. 

16,333. OpricaL ILLusion, C. Morritt, London. 

16,334. Breecu-Loapinc Ruiries, &c., Paulson, 
Nottingham. 

16,835. Sawinc Macuines, H. H. Lake.-{J. F. V. 
Severen, Belgium.) 

16,336. Leasinc Mecuanism, J. M. Simoneau and E. P. 
Morse, London. 

16,337. WueEets for Bicycies, &c., D. B. Wesson, 
London. 

16,338. Sewrnc Macurnes, F. Bretz, London. 

16,339. Cameras, C. Beck, London. 

16,340. Porntinc Cua.ks, J. H. Woodhall and W. O. 

Bradley, London. 

16,341. Tires for VeLocirepes, &c., C. W. R. Duerre, 
London. 

16,342, Fuses, A. Lucien, London. 

—_ Pow State Pencit SHarrexer, T. W. Balding, 


16,344. Tame Sreex and Incor Iron, R. 8. Casson, 
London. 

16,345. Means for Guipinc Pens, &c., E. P. Jerrard, 
London. 

16,346. Controt of Storace Battery Systems, 8. C. 
C. Currie, London. 

16,347. Evecrric Ciurcues, P. W. Willans, London. 

16,348. Exastic Tires for VELociPepEs, W. E. Bartlett 
London. 

16,349. ARTIFICIAL Frowers, J. F. Sharpe and H. 
Anschel, London. 

16,350. RepeaTinc Frre-arM, L. F. Tavernier, London. 

16,351. ELEVATING Macuine Guns, E. M. T. Boddam 
London. 

16,352. MeraLiic Pire Connections, F. L. Decarie and 
J. Lee, London. 

16,353. Canp.estick, 8S. Whitburn, London. 

16,354. ScREw PRoPELLERS, A. M. Clark.—(H. Thomas, 
United States.) 

16,355. CLeanrne Gratn, T. F. Berton, London. 

16,356. RamLway SIGNALLING Apparatus, G. A. J. 
Stevens, London. 

16,357. CLarionets, W. L. Wise.—(A. Fontuine-Besson, 
France. 

16,358. Winp Musica InstruMENTS, W. L. Wise.— 
(A. Fontaine-Besson, France.) 

16,359. Se.y-actinc Sprnninc Mutes, E. Edwards.— 
(A. Heipt and W. Streit, Germany. 

16,360. Wire Heatp, H. E. Kiihn, London. 

16,361. LencTrHentne the Stem of Suirt Srups, W. 
Lister, Birmingham. 

16,362. PRESERVING BreEaD, &c., G. F. Redfern.—(Z. 
Schramm and A. Chechong, Germany.) 

16,363. Douste Rim for BicycLe WuHEELs, C. Bailey, 
Beckenham. 

16,364. Boat-LowERING Apparatus, H. E. Bowring, 
London. 


15th October, 1890. 
1 Suips PRope.tep by Twin Screws, J. Taylor, 


vel 1. 
16,366. Pear Hanp es, T. R. Leigh, Manchester. 
16,867. Weep Extractor, 8. G. Harrison-Dearle, 
Liverpool. 
16,368. Dress SusPenpers, G. F. Spittle, Birmingham. 


16,369. Guass Borrte Macninery, D. Rylands, 
Barnsley. 

16,370. Cornice Pott Rina and Hook, Parsons and 
Wainwright, Birmingham. 

16,871. Puzziz, G. Royle, London. 

16,872. Automatic Winpow Fastener, 8. Meggitt, 
South Wales. 


16,373. PREVENTION of STEAM on Winvows, &c., J. 
Littler, Altrincham. 
16,874. Facttiratine the Copyine of Music, E, Ball, 
n. 


16,375. 
CHARACTERS, 8. Fuller.—{L. J. Mulot, is agg 

16,876. Opensrs for TexTiLe Fasrics, J. Bridge, 
Accrin 


on. 
Enasiinc the Burxp to Use CaLicraPHic 


ton. 
16,377. Evectricat Cut-outs, A. Turner and A. E. 
Levin, London. 
se GENERATING CrEAM, &c., H. Bowater, Brierley 
Hil 


16,379. Crate, E. Sorton, Denton. 
— Recutatine the Speep of Enaotines, J. Tate, 


‘01 
16,381. Tike Recervine Rims of WHEELS, F. H. Young 
B ham. 
16,382. CrrcuLarR Knirtina Macuines, W. I. James, 
Stafford. 
16,383. Srurrinc-BoxEs, J. Conlong and J. W. Welding, 
anchester. 
16,384. Dryinc GranvuLaR, &c., Sunstances, J. Dunn, 
Glasgow. 
16,385. Sturrixc-soxes for Pistons, A. B. Brown, 
F iw. 
16,386. Harr Pin and Burion Hook, G. Symonds, 
Birming! % 
bey Coitine Wire on to Pires, J. C. Cameron and 
i G Ww. 


16,388. BRAKE for WHEELED Veuicies, F. Weese, Man- 
ester. 
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BRELLAS, \ Insurance, H. Y. Dickin- | 16,579, , W. Wright, Manchest ti 
10,390. oe Prams ag 7 Pe O'Donnell, W. = Lond on eae ora ec ‘. im quessoanerll wR which a mre eS With the breech Plug, and in 


Smith, and L. A. Ti London. 
16,391. By AppLiances, G. “Gillberg and J. A 


eg 2 Erv es, B. J. B. Mills.—(Gilliard, 
P. Monnier, and Cartier, Frence. 
16,393. Sreenine, &c., Steamsuips, J. Gifford and R. 
sqichardeon, Glasgow. 
16506 Sermon Cerranss, F. G. S. Ham and R. T. 


16,395. ATTACHABLE Hann xe, C. W. Porter, London. 
16,396. Manuracture of Gotr CLuss, A. I. Altman, 


London. 

16,397. ConTroLtine and Workinc Guns, C. J. M. 
Afzelius, London. 

16,398. Packinc Ruxes, C. Fromm, London 

16,399. ELEcTRO-DEPosITION of METALS, ry J. Boult. 
+2. A. J. Joray, France.) 

16,400. Kip Gioves, M. Porges, London. 

= Bicycies and Tricycies, T. Dealy and J. 


, Live: 
16,402. Recutatine Heat of Ovens, E. J. Douglas, 
Liverpool. 
1 Se Bearincs for Tuss, &c., T. E. Caddy, 


on. 

16,404. Furnaces, T. E. Caddy, London. 

16,405. Trres of Bicycis, &c., WHEELS, C. H. Megson, 
ve 

16,406. Fry Papers, S. Wilson, Li 

16,407. Botries and Srorrers, W. 


R ion. 
16,408. CeLLULOosE, E. Misch, ignite. 
16,409. Crusuine, &c., Ones, W. H. Coward, London. 
16,410. Taps and Pivas, H. E. A. Wallis, London. 
16,411. Arrrxmyc NicHT-LIGHT “kena, H. J. Smith, 


ion. 
16,412. Braxes for Cars, &c., W. M. Johns and D. P. 


ry, London. 

16,413. ApverTisinc, E. Bohm, London. 

16,414, CanpiEs, F. Elton, London. 

16,415. Meruops of Uritisinc Exectrricity, M. W. 
Dewey, London. 

16,416. MetHops of UTILISING Exvecrricity, M. W. 
Dewey, London. 

16,417. Jack-stays for Sars’ Ricerne, J. C. B. Jarvis, 


Mand and W. 


mdon. 
ee ae Macurnes, E. Rothlisberger, 


ndon. 
16,419. MuntrrusuLaR Sream Generators, J. N. 
Paxman, London. 


— Ixprcatinc Frre-pamp in Muves, E. Gérard, 
on. 
= ~~ Screens for Cameras, H. Ransom, 


on. 

16,422. Movutpmc, &c., Hottow Arrticies, C. K. Mills. 
—(J. B. Granjon and F. Allemand, France.) 

16,423. Steam Pacxinc, M. H. Schoénstadt. — (A. 
Calmon, Germany.) 

16,424. PHonocrapss, R. F. Willett and W. W. Robin- 
son, London. 

16,425. Lyvauip Lirtinec Czar, P. B. Tingley, London. 

16,426. PerRroraTeD Mareriats for Burtpinc Pur- 
posses, E. Robbins, London. 
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16, Hanpies for Furniture, W. H. Holliday and 
W.M Williams, 4 
16,428. “ OnE-CELL” INHALER, 2 Preston, Sheffield. 
16,429. CotLars of Manny | &c., E. W. Brock, Bristol. 
16,490, Fornrtvure Castors, I. Chorlton and G. L. 
16, “4h. CONTROLLING Got Surrty of Wisp to Orcans, 
16,482. Wonpsciuoime F Frame, C. Swallow, Wolver- 
16, 433. Srurvesens for Wearinc ApPaREL, R. H. Wall, 
on. 
16,434. —~ ‘epee Hanp Stamps, R. B. Helliwell, 


Live 
16,435. Deck Szats, L. Williams, Essex. 


16,436. Compination Toiter Service, J. H. Davis, 


y: 
TopBacco ty E. ay 4 i= London. 


16,437. 
16,438. 

16,439. Seumemmn, ae a Kiki Guernse: 

16,440. Water Gaszs, : w. Smith, West Brighton. 
16,441. FiLiive =~ ——_zrme -STOPPERED Borries, J 


Meadowcroft, Halifax 
16,442. Miu ‘aqrasanemn, J. T. King.—{H. Aiken, 
United States.) 
16,443. Crangs, J. T. King.—(H. 9 United States.) 
—— Supstances, &c., J. C. Hamilton, 
iw. 
16,445. Macurve for Riprisc Faprics, J. Marshall, 
radford. 


B 
16,446. Somm for Doors of Carriacss, &c., E. Taylor, 


16,447. Saxuns’ DRaw-PLaTE Ov. mony ty Ji ig 
16,448. Drivine Gear for Cyrcues, J. Poulton, 
16, ae SUBSTANCES into Water, J. Ayoub, 


e 

16,450. Secriova, Warpinc Macuines, E. Holling- 
worth, Huddersfield. 

16,451. CoLtar Stups, H. Owen, Birmingham. 

16,452. Enve ores, W. Simmonds, London 

16,453. Securnnne the CoLLars to Suirts, M. Lewis, 
London. 

16,454. Cuurn, C. R. Bonné.—(T. Vetter, Germany.) 

16,455. Compasses and Lamps for Boats, D. McGregor, 
jun., Glasgow. 

16,456. ApsUsTaBLE TELEscopic Stanps, G. Ankrett, 

m. 

16, = Avtomatic Toy Money Boxes, W. Watson, 

16,458. Seusenane Irons, W. M. Simpson, London. 

16,459. Cory Ho.iper for Tyre-writinc MACHINES, 

_ A . Livesey, London. 

26, i Omenare of Sopa, D. Gamble.—( A. R. Pechiney, 

rance. 

16,461. Vacuum Pans, F. H. Flottmann, London. 

16, 402, STEAM, &c., PRESSURE ENGINES, 8. Robinson, 

16,463. VeLocipepes, H. G. Barr and F. E. Peck, 
London. 


16,464. Twist Lace Macuives, H. Dobbs, London. 

16,465. Pywevmatic Grains Evevator, &., G. Walker, 
London. 

16,466. Rupper Tires, J. H. Nunn, London. 

16,467. Maxine Mera.uic Sxeets, &c., F. E. Elmore, 


on. 
16,468. Automatic Drivinec, &., of CLockxs, C. D. 
‘Abel. (Kk. A. or Germany.) 
os mae 


16,469. ome + 
16, 470, me clos Belaey, Lom 


16,47 1. tg J. ’ Clinch, 
16, "472. AUTOMATIC coe 4 B. J. Stacey, 
London. 


16,473. Door Cueckxs, E. 1. aoe, London. 
16,474. Levacip Bepsteaps, &c., G. Parrott, London. 
16, f75. nae Gear, W. Hornsby and R. Edwards, 


16,476. ‘Tocume Devices for Seixes, J. Pfister, 
on. 
16,477. Morstexinc Arr, E. Edwards.—(G. Richter, 
Germany.) 
._——~ Trap for CaTEeRPiLLaRs, E. Edwards.—(C. 
Foden 
16,479. CowLs VENTILATORS, J. Jones, London. 
6,480. Trost or Cuest Protectors, 8. J. 8. Buck- 
nall and J. G. 


16,481. INDIA-RUBBER Tires, A. Prinzhorn, London. 

16,482. Grarn Evevators, R. B. ye Liverpool. 

16,488. Bc Screeninc Cinpers and Asues, J. Squire, 
mn 

16,484. ARTIFICIAL Hanps, 8. Lucas, Li 

16, -_ Wixpow Sasu Fasreyens, 8. Bouc 


poo 
16,486. Tire for Cycizs, W. Beer, London. 
16,487. Covers for Crosinc Borr.es, &c., F. G. Hart, 


London. 
16,488. Automatic Raitway Courtine, C. J. Oberst, 
London. 


, Liver- 
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ae. De Bow.inc Waeet for Cumpren, A. E. Finch, 


16,491. — Escapes, D. Nicoll, London. 
1 402. Mactiine for PRessiNc Hay, &c., G. Woodville, 
ester. 
16,498. Appiiance for Dexiverinc Liquips, H. C. 
Scholes, Leicester. 
16,494. SELF-mEasuRING Taps, H, C. Scholes, Leicester. 
16,495. ApsusTaBLe Staces for Piants, H. L. Pocock, 


ley. 
7. Comprnep Rake and Exevator, H. G. G. 
ilkins and P. M. Bigge, London. 
16,497. Lirrinc Fires in Grates, &c., 8. Smith, 
Smethwick. 
16,498. Sturts for Boot Lasts, H. O. Strong, Bristol. 
1 or PRoPELLING LicHTLy-mMapE Toys, J. Bruce, 
mdon. 
16,500. SMoKE Preventinc Apparatus, D. Bridge, 
Manchester. 
16,501. Srraicurentn Sree, Wire, J. E. Walsh, 
London. 
16,502. Lock-nut, B. Mountain, London 
16,503. Cutvert Top and Trap, R. Smith and G. W. 
Strange, London. 
sae Currixe, &c., Toois, R. Holden, 
ui 


ley. 
16,505. a of Bisviraires, J. Beveridge, 


ravesend. 
16,506. Jomts for EARTHENWARE Pires, J. A. Walker, 
Bristol. 


16,507. Car Coup.ine, 8. T. Richardson, United States. 
16,508. Mancracrure of Cream, G. W. Homer and J. 
azel, Dorchester. 
— AIR —— ~~ H. A. T. Packford and 
E. Ovenell, 0: 
nie Previn -_ of Smoke, J. T. Wood, 


16,511. oon, J. Liddle, Glasgow. 

16,512. Cricket Bats, R. Ashton, London. 

16,518. Stoprertnc Bortr.es, R. Le N. Foster and 
J. 8. Crowley, Manchester. 

. ~ “erage &c., Motions, J. T. Ainsworth, 


16,515. cow Box, H. and A. W. Stevenson, Man- 
chester. 

16,516. Cure of Turusn in Inrants, T. McEwen, 
Grimsby. 


16,517. ecesinemeets of Coat Gas, G. E. and A. R. 
vis, Manchester. 
16,518. Arc Execrric Lamps, J. E. A. Gwynne, 


on. 

16,519. SELF-REGISTERING Monzy Box, W. F. Weare, 
London. 

16,520. Roastinc Pans, J. Stroud, New York, United 
States. 


16,521. Type-wkitiInc Macuings, W. P. Quentell and 
F. P. McColl, London. 
16,522. Workinc METALS by Execrriciry, G. D. Burton, 


London. 
16,523. cs Boxes, T. H. Jones, Kingston-on- 


es. 
16, =. Paprer-cutTinc Macutnes, H. Harrild, jun., 
. Buckland, London. 
16.52 525. Too. HOoLpER for Larues, &c., H. B. Lee, 
Lon’ 


don. 
16,526. Couanarrs Cases, R. Starke and J. Darling, 
Ww. 
16,527. Propuciye and VanisHinc Livine Persons, F. 


mdon. 

16,528. EVAPORATING and Distitume Liquips, T. E. 
Wilson, London. 

16,529. Derent EscarrMent, E. Wiithrich, London. 

16,530. Toxacco Pipes, J. P. W. Glaser, don. 

16,531. Saeers for Beps, J. Wallenstein, London. 

16,532. Dressinc Macuines for Fiovr, J. Snodgrass, 
Glasgow. 

se! 533. Buttons, F. T. Peters, London. 

534. ELecrricaL Priminc Screw P.ves, A. Longs- 

oe rat od Germany.) 

16,535. Street ORDERLIEs, W. B. G. and J. J. Bennett, 
London. 


16,536. Speakinc Tuses, H. A. Cutmore, London. 

16,537. Sarery Gate for Ratmway Veuicies, R. D. 
Wilson, London. 

16,538. ALARM BELLS, A. V. Catmur, London 

16,539. Sappes for VeLocirepes, C. J. M. Wautonand 
H. A. Powell, London. 

o~* Grippinc Darsce, C. Smith.—(F. H. Addis, 


16,541. Fitters, F. J. Westcombe, London 
16,542. SyPHow Tor for AERATED LiqvDs, P. 8. Allen, 
mdon. 
16,543. ManipvuLatinc Meta .s, W. Pilkington, London. 
16,544. Strrrino Matt, E. Edwards.—(C. Sanit and H. 
oe Germany. 
. DECOMPOSING Metatuic Sarts, H. H. Lake.— 
“en B. Peck, United States. 


, London. 
16,548. SicuTinc Gear for Heavy Guns, E. W. Lloyd 
and R. T. Brankston, London. 
16, a for CLEANING Merats, D. Stephens, 


ion. 
16,550. Wasninc Macuines, &c., M. Fraser, Bir- 
ham. 


16,551. BUOYANT Proreier, J. J. Smith and T. F. 
‘oren, , U.S. 
16,552. Vacuum and EvaporatinG Pans, F. W. Scott, 


jun., London. 
16,553. Treatment of Gypsum, G. F. Redfern.—(W. 
Heller, Germany ) 
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ss eel Sasn Fasteners, 8. Bouchier, 

verpoo! 

16,555. =. Boxes, W. P. Thompson.—{J. £. Bundy, 
United States. 

16,556. Hotpinc TeLepHonic Recervers, W. P. Thomp- 
son.—(J. T. Moore, United States.) 

16,557. ps for Putpy Susstances, W. P. Thomp- 
son.—(J. L. J. Ven, wamangy * 

~~ a 4 ~4 ACKING FisH, A. Pahl and T. 
ngwersen, Liverpool 

= Carriaces for VARIOUS Uses, J. Hodson, 


iverpoo' 
ee DisseminaTinc Liguip Matter, F. Wilde, 


Glasgow. 
2s Tucker and F. W. 
16 563. yo =a &e., C. A. and F. J. Miller, 


Birming’ 
16,564. GLoves, A. Pritchard, London. 
16,565. Face Guarps, A. Pri London. 
16,566. Construction of WATER Susans, 3 P. Parker, 


K 
A. Hill, Bir- 


eighley. 

16,567. ATMOSPHERIC GAS - BURNER, 

—_. ArracuMenst for Paratite, Bars, H. Hill, 
ew! 


16,569. Framework for Rockixe Fire-Bas, H. Uttley, 
Leeds. 


16,570. E.ectric Motors, H. Groswith, Glasgow. 
16,5 eames & Batreriss, C. W. y 


16,572. SEDIMENT-TRAPPING Bort.e-storrers, C. E. 
ion. 

—— Textite Fasrics, &c., J. Archer, 

— Srapite and other Lanterns, W. H. Davis, 


16, OT Rack Pvutteys for Wixpow - BLinps, J. E. 
bert, Manchester. 
16,576. Om-cas Stoves, J. Dheyne, Count de Nydpriick, 
and F. de la Hault, London. 
16,577. Ramroap Spike, J. P. Bayly.—(P. Petersen, 
H. Closser, J. Edson, and E. Kyle, United 
16,578. CALENDERING MACHINES, a: Farmer, Manches- 





16,580. Cottectine Money, J. Kaye, Bradford. 
and R. H. Cheese, 


don. 
16,582. Drawinc Ur Router Butnps, G. Castleden, 
16, _— VELOCIPEDES, W. J. Lloyd and W. Priest, 
16,584. Ruxens, J See, yl 
16,585. 


16,586. — had . A. Parnell, Se Sn. 
nee. ~~ ‘oneamend Sroprina Looms, E. Smith, 
0! 

16,588. Rartway Catcn Points, &c., J. W. Cottee, 
Chelmsford. 

16,589. Gas Enoines, J. Pollitt and J. Mangnall, 
Manchester. 

16,590. —~sae GranutaR Matrers, G. Johnston, 


16, vee Pure Pickers, T. A. Garrett and W. Lucas, 


16,502. Decenmeies for JeweLLery, G. F, Spittle and 
G. i. Birmingham, 

16,593. Tips for Neckties, G. Taylor, Birmingham. 

16, 594, sores for Scuotastic Purposes, J. H. 
Duxbury, Hal 

—— ‘Srismive Siscunee, J. Casey and J, Wheater, 


16,596. Burtons, W. Elliott, London. 
16,597. Rois, D. Campbell and W. Raitt, London. 
mee Batitoon Panacuute Toy, 8. A. Mavor, 


16,581. TRAVELLING Ovens, E. 





mdon. 
16,599. Nore Paper and Envevores, A. M, Norman, 
London, 


16,600. Sapeesen, H. Swann, London. 

16,601. Sasu Fasteners, A. W. Kiddie, London. 

16,602. Packixe Goops for Market, F. W. Barber, 
London. 

16,603. Seconpary Batreries, C. J. Hall, London. 

16,504. Preventinc Routine up of Fras, J. G. 
Sanders, London. 

16,605. eee C. Pontifex, London. 

16,606. Cyrcxes, E. Edwards.—(J. Schindler, Bohemia.) 

16,607. Evecrric Swircues, C. R. Bonne.—(W. P. 
Domiels, Germany.) 

16,608. PenpuLum Scaes, J. B. Martin, London. 

16,609. Mirre Currinc Macuine, W. W. Horn.—( WV. 
R. Fox, United States. 

16,610. Or Feepers, C. Mueller, London. 

16,611. Motive Power for Puoxoorarus, J. Manger 
and E. Mojon, London. 

16,612. Venicies, G. H. Watts, London. 

16,613, IxcanpeEscent Lamps, bh Modhrle, London. 

16,614. AppLyinc Emprocations, H. W. Langbeck and 
A. W. Shirley, London. 

16,615. CLeanine Gray, L. J. Cesbron, London. 

16,616. Feepinc Apparatus for Fivrers, R. Morris, 


mdon. 
16,617. Latnes, J. Y. Johnson.—(J. B. and J. E. 
Aidigier, France.) 
16,618. CLeaninG Seeps, E. V. A. Deléglise-Pouilly, 


on. 
16,619. Fans for VentiLaTinc Mixes, H. W. Waddle, 
London. 


16,620. PHorocrapHic Apparatus, 8. D. Williams and 
W. A. Edwards, Ne 
16,621. WaTER-TIGHT ANHOLE Frames, A. Downie 
and J. A. Snowdon, London. 
16,622. Rg eae for Uninats, W. B. H. Drayson and P. 
it, London. 
166i, Tare for Measvrina Liquips, J. A. Mossop, 


on. 

16,624. Brakes for Tram-cars, 8. and F. Robinson, 
London. 

16,625. Bricks, J. Warrington and W. B. Leachman, 
London. 

16,626. Uriisine the Waste of Pyrires for Bricks, 


Brewer.—(G. Candiani, /te/.) 
16,627. Frour Mint, R. Winter, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 
431,293. Rop Pacxixc ror VoraTiLe Gases, 7. J. 

Sullivan, Albany, N.Y.—Filed January 31st, 1887. 


Claim.—A pump provided with a close chamber for 
containing lubricant, through which the piston rod of 


431,293) 








the pump reciprocates, the said chamber being formed 
between two independent heads, each having its own 


[431293] 


stuffing-box, and the inner stuffing-box being fitted 
to be operated from the exterior of the pump, as herein 
specified. 


1,270. Ouneanos, J. soneriien, Js aie of Jer 
we, Great Brita pM iad October toon thos 7 


elements whereof the breech ion is constructed of 
an inner tube, coils of wire wound 
thereon, and of a jacket inclosing the coils and receiv- 


the ager gery | plug, and in which the inner 
abuts =~ at about the middle of its 
against the e forward end of the jacket and is su 
at the rear end within the jacket, but has no other 


jacket, so that t the ny tube is free toad oe 


contract | and 
Gee pein of eae Sn ee directions na 





SANNA we on 


SQA AAS NNSA 





Ze 
BSS 





SWINSON 
SSRN SS 


— 


4 SENN 





strain will be su by the inner tube 

call none tor Gt Cae aa a longitudinal strate 
will be supported by the jacket, and none by the inner 
pa as described. 


1,387. Rerarpinc Device ror Warter-cioser 
ON T. McHugh, Wakesleld, Mass.—Filed June 
‘ 


Claim. —The herein described improved retarding 
foe for a rating —— valv ° Seng @ fixed 
er, n, passe: hrough -_ hol 
and pele m poy | e water-closet valve, a — 
located in said Selbee and connected to said re anda 
passage way in said rod connecting the external air 
with an inner chamber at one side of said diaphragm, 
substantially as set forth. The combination, substan- 


Be 









Wy 


Vl 


Zi 






Wid 





slide in the said holder, an elastic 
Sobetor We ured at «given point to the rod 
hich passes thro’ said the lower air tube con- 
he said diaphragm to the holder, the valve located 
in sai ee the air passage in the rod connecting the 
interior of the ball with the external air, and the 


tially as set forth, of a fixed holder, a rod neon se to 
diaphragm co! 


sec 


raed screw for ting the flow of air through 
d passage, substantially as set forth. 
431,581, Isrernat Compustion THERMO-MDTOR, 


3. Hargreaves, Farnworth, England.—Filed Febru- 
ary 24th, 1890. 

Claim. —a) Ina mga neg the ommbtostion « of a 
combustion chamber, a heating = meneis cham- 
ber, a water jacket, and an — 4 et leading to the 
water r jacket and from the water jacket to the regene- 


rator, whereby the air is water-c in the water 
jacket and is —_—, oS = merator prior to its 
entrance into the ber, substantially 


as and for the my me @) Ina thermo- 
motor, the com tion, with the combustion cham- 
ber and regenerator connected by a passage through 
which the air from the seguacnator to the com- 
bustion chamber, ede Ra. nef Feige | oo 
said ly as and for the 
desertbed. © (8) 11 In a thermo-motor, the combination of 
a combustion chamber, a nesting or anes erating 
chamber, a water jacket, an air inlet leading to the 
water jacket and ad |= water jacket to the regene- 


rator, whereby the air in the water 
jacket ‘and to hentod tn the. rogenerator prior to its 
entrance into the combustio: ber, La) an air 


force pump by which the air is forced through the 





Fret: 


bony jacket and tially as and for 
om rey In a thermo-motor, the 
oan elton of a Gores. ion chamber, a heating or 
chamber, a water jacket, an air inlet 
Teading t to o the water jacket and from the water jacket 
to the regenerator, where’ 
in the water jacket and is 
prior to its entrance into the 
and a hea’ through which the air 
ri to its entran 4 into the a a “*) ag 
as and for the purposes 
therme-motor, the combination of a combustion cham- 








oo Fry or tet lea to the water jacket 
merator, whereby the 

= wa tor-ch Laney ty the water jacket and is heated 

in an oe er toe, to a ae, into the com- 


bustion ber, and a or box through 
which the air enters py hes pn te et, substantially a+ 
and for the purposes di 
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EXPERIMENTS WITH THE WESTINGHOUSE QUICK-ACTING BRAKE ON TRAINS OF FIFTY CARRIAGES. 
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EXPERIMENTS WITH THE WESTINGHOUSE in a few years repay the wliole cost of the equipment. | this direction, many of the trunk lines having given large 


QUICE-ACTING BRAKE ON TRAINS OF FIFTY | 


CARRIAGES. 


Last year the Baden State Railways made the first com- 
plete trials in Europe with the Westinghouse quick-acting 
brake on trains of fifty carriages. The chief object then 
was to ascertain whether, in case of war, long military 
trains could be worked with continuous brakes, thus 
licreasing the speed of the trains and es great 
bodies of troops to be moved with as little loss of 
time as possible. The results clearly proved that such 
trains could be handled with the same ease and safety 
a3 an ordinary passenger train. In France the matter 
has also attracted the attention of the authorities, and in 
May last similar experiments led to the same result as in 

en. 

The Belgian State Railway Direction, however, has 
taken up the same question from a more peaceable point 
of view by studying the use of continuous brakes on 
goods trains. For this purpose they equipped, in the 
spring of this year, a train of fifty covered goods wagons, 
and exhaustive trials with this train were carried out in 
July last. A very complete report on these tests has 
just come into our ssion, and we hereunder give 
Some particulars regarding them. The preface deals in a 
general way with the desirability of fitting goods trains 
with continuous brakes, and the economic results which 
would follow their use. The following extracts are worth 
full consideration :— 

“First: The number of guards and brakesmen who 
now-a-days accompany every goods train can be con- 
siderably reduced, as it is scarcely necessary to have 
more than two guards on each train—one in the middle, 
and one at the tail end. It is useless to go into calcula- 
tions in this respect, as every line has its own peculiar 
circumstances and different salaries, but the economy 
of these salaries as a current e se, being capi- 
talised, represents a respectable figure, which would 


“Secondly: Goods trains fitted with a proper continu- 
| ous brake are just as easily handled as passenger trains, 
‘and there is no reason why they should not run at the 
|same speed, and, if necessary, at higher rates. The 
administration which gives the public an accelerated 
service of goods trains, even at increased rates, can be 
certain of receiving support from the public by giving it 
an important traffic. 

“Thirdly: The train service being accelerated, the 
rolling stock runs more miles, and transports the goods 
over larger distances, in the same time; the present 
carrying power is therefore increased, and the same 
—s of goods can be transported with less rolling 
stoc. 


“ Fourthly, er trains being now stopped solely by 
skidding the wheels of a few wagons, necessarily entails 
the rapid deterioration of tires and the excessive wear of 
rails. If a train descends a long incline once with 
skidded wheels, the wagons have to be taken off to 
receive new tires, or to wait until the tires are re- 
turned. 

“By the use of continuous brakes all these serious 
losses are avoided. With a continuous brake, the brake 
force is so well distributed over the whole length of the 
train that skidding is entirely avoided, whilst at the same 
time it is possible to stop in a very much shorter distance 
than at present. 

“ Fifthly: Collisions resulting from the impossibility to 
- —_ trains _— are very frequent. The damage 
and loss caused thereby—damage to rolling stock and 
permanent way, and loss of valuable merchandise—repre- 
sent large sums which would be considerably reduced if 
continuous brakes were used.” 

Although many Spi in this country would laugh at 
the idea of fitting all goods trains with continuous brakes, 
there is no doubt but that in the future it will be done; 
and our American cousins are already extremely busy in 





orders to the Westinghouse Air Brake Company, who 
are now making arrangements to turn out £00 complete 
sets of brake fittings per diem. The experiments on the 
Belgian State Railways were carried out under the 
instructions of a Brake Commission, appointed by Mr. 
Belpaire. This Brake Commission was composed of the 
following officials, who have given the greatest attention to 
the official as well as to the preliminary trials :—Mr. Blanc- 
quaert, director of the traction department, president,; 
Mr. Hubert, director of the administration ; Mr. Bollis, 
chief engineer, inspector of the direction; Mr. Niels, 
chief inspector of the traffic department; Mr. Dejaer, 
chief engineer; Mr. De Rechter, engineer. 


The experiments were of a very practical character, 
inasmuch as the trial train of fifty wagons was 
arranged as in actual traffic, viz., with some of the 
wagons fully loaded, others half-loaded, and the 
remainder quite empy. The screw couplings were all 
left slack, giving a play of 2in. to 3in. between the 
buffers. The programme of the trials included tests of 
the most varied description, as:—(1) Ordinary station 
stops by a moderate application of the brake; (2) quick 
stops, including experiments representing a burst hose; 
(8) slowing up, followed by release of the brakes whilst 
running; (4) slackening speed, followed by release of the 
brakes, and soon after final stop; (5) descending long 
inclines with moderate speed; (6) full application of the 
brake without making use of the rapid action, by means 
of a single operation of the driver’s valve. In order to 
allow anyone to analyse the results obtained, the last 
vehicle of the train—the experimental van—contained 
automatic registering apparatus to record the speed of the 
train, the stop distance, the pressure in the brake 
cylinder and brake pipe, as well as the number of seconds 
which elapsed after the operation of the brake valve. 
The movements of the handle of the brake valve were 
also recorded on the same diagram paper. 











348 


THE ENGINEER. 


Ocr. 31, 1890, 








In experiments of this kind the correct recording of 
the speed of the train is always a difficult matter, but 
the arrangement adopted in the registering instrument 
which was used enables the speed of the train at each 
point to be established with the greatest precision. The 
paper upon which the results were recorded received its 
movement from the unbraked axle of the last vehicle, 
and the development of the paper therefore represented 
with accuracy the distance through which the train had 
travelled. On the other hand, an electric clock marked 
upon the same strip of paper periods of two seconds; 
this therefore gave the means of measuring exactly the 
distance covered by the train in a constant number of 
seconds—say twelve—and by means of a scale, prepared 
for the purpose, the speed of the train in kilometres per 
hoar could be established with great precision. 

To show exactly what happened, a continuous diagram 
was taken of the whole descent, and we print on page 347 
this interesting diagram, on a reduced scale, in four con- 
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therefore indicates the precise instant at which an 
experiment began, and from which the stop distance 
should be reckoned. It also shows, by the consecutive 


cylinder diagrams, the excellent precision with which 
each notch corresponds with a small increase of 
cylinder pressure, thus again proving beyond all question 
that the action of the Westinghouse brake can be 
graduated with the utmost nicety. The line imme- 
diately under this notch line is the zero for the speed 
diagram, and the lowermost line gives a continuous 
time diagram in periods of two seconds. This was 
obtained by means of an electric clock, which closed 
and broke a circuit once in every two seconds, thus 
causing an armature pencil to draw a high and low line 
in the same period. The brake pipe pressure was also 
registered, but to gain vertical height, its diagram, not 
being very instructive, has been omitted. 
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notches in this line, under the second, third, &c., | 


he first experiment was an ordinary application of | 











| very glad to hear, therefore, that a complete set. of 
| experiments, with a very elaborate programme, were to 
be held in South Australia. It is difficult to see how 
| trials of this kind can be dispensed with, and so lon 
as they have to be made it is of the highest import. 
ance that the conditions should be most carefully con. 
sidered. They have their value, no doubt, but it can 
never be forgotten that the competitors are usual] 
well prepared, and are not likely ever to excel or perhaps 
— equal in general practice what they perform on the 
trial. 


To return to the Belgian trials, a close examination of 
the diagrams which we publish wil show what actually took 
place. During the descent itself, the speed had to be kept 
between twenty-eight and thirty-five miles per hour, and 
this was done with the greatest ease. At some points 
the line was level for a short distance, which naturally in 
some degree tended to retard the train, and at two points 
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secutive strips. The top line of each strip represents the | the brake, of which no diagram was taken. No. 2—a | there were speed signals prescribing that the train might 
gradients, and the numbers marked on it are units in a | quick stop—then followed, and the close proximity of the | not pass at more than twenty-five miles per hour, which 


thousand. Thus the second part, marked 16, means a 
fall of 16 in 1000, whereas 0 means that the line is level. 


notch in the line to the cylinder pressure on the last— 
| fiftieth—vehicle shows the wonderful rapidity with which 


signals were properly obeyed. The continuous diagram of 
the speed shows that the descent was made very uni- 


The second line of each strip gives the length of the | the brake force is called into action, as there is less than | formly, and that the train was well under control, 


different parts of the road in metres, and the small circles 
hanging from this line represent the kilometre posts, one 


kilometre being equal to 1093 yards, or about three- | 


twoseconds’ interval between them, the maximum cylinder 
pressure being reached in about 2} seconds. 
The authorities of the Belgian State Railways have 





thus proving again, if such were really necessary, that 
the Westinghouse brake is fully capable of moderating 
| the speed of the longest train on the heaviest and most 


quarters of a mile. The next dash-and-dot line and the | declared themselves so well satisfied with the results of | extended inclines. 


thin dotted line are speed lines, for which 
a scale will be found at the beginning of 
the strip. The first day—9th July—the 
descent was made with a train of thirty- 
seven wagons, and the second trial day— 
10th July—with a train of fifty wagons. 
In order to better compare these two 
experiments, the two diagrams of the 
speed variations have been superposed, 
thus showing how the train was controlled 
throughout the descent on these two 
consecutive days. 

The shaded surfaces in the diagrams 
represent the action of the air in,.each 
brake apparatus, and a scale of the pres- 
sure in the brake cylinder is found at the 
beginning of the strip. The diagram paper 
receiving its movement from a free axle 
of the train, the strips or any parts of 
them represent accurately the distance 
travelled through, and therefore the sur- 
faces of the shaded diagrams actually 
represent the work done by the brake, or 
the momentum of the train absorbed by 
the brake-block friction. 

The line marked ‘‘ Manceuvre du robi- 
net” represents the movement of the 
brake valve handle on the engine. To 
make the registering of these movements 
possible, the handle of the brake valve was arranged in such 
a way that it constituted the last connecting link of an 
electric circuit, which extended over the entire train 
from the engine to the registering instrument in the rear 
van. As soon as the handle was moved the electric 
circuit was completed, and an electro-magnet, of which 
the armature was provided with a pencil, marked the 
precise instant on the diagram paper. On account of 
this the line is broken by small notches, which show 
exactly where the driver moved the brake handle, ard 





these trials that they have put this week two such goods 


trains into traffic for an accelerated service, and they 
have decided gradually to extend this valuable nee 
of continuous brakes. Anyone who studies the report 
on these trials must necessarily come to the conclusion 
that they have been made with extreme care and common 
sense. We wish we could say as much of the brake 
trials made last year in India, but certainly these matters 
are better managed on the Continent. These Indian trials, 
as will be remembered, were very incomplete, and we were 


The table hereunder gives the speed at 
each half-kilometre (about one-third of a 
mile) :— 


Kilo- Speed Kilo- Speed 
metre in miles metre in miles 
posts. per hour. | posts. per hour. 
ae | 136 .. 30 
146} .. 28) 135} .. 30} 
146... ~=30 185 .. 2 
1454 .. 4 § + . @ 
145 .. 30) Signal \ 1345. 20 
1445 .. 31 to reduce ; 133... 22 
144... «BL speed. J 133 .. 25 
143} 30} 132} .. 26 
143 334 182 .. 28 
1125 30 131} 27 
142 28} ee 
141} 30 130} .. 28 
14. 79 130 30 
1404 23} 1294 30 
140 30 129 305 
1304 28) 128} 30 
139 28) 128 20 
138} 28. 1274 305 
138 28 127 3l 
1374 .. 28 126} 9 
Signal of 9 126 : 
to wl er: 9 1254 3) 
speed 1365 .. 26 | 
The most delicate graduation of the 


brake force is clearly shown on the dia- 
grams of the pressure in the brake cylin- 
der at the will of the driver. In fact, 
the general result of these trials proved 
that the handling of a train of fifty wagons, 
properly equipped with a quick-acting 
brake, is just as easy as an express train of five car- 


riages. . 
“The third trial day was spent in making various exper!- 
ments on a level, or nearly as may be level road. The 
ordinary station stops and slowing up at signals, with 
release of brakes whilst running, were done without any 
hitch whatever, and with the greatest smoothness. — 
Some quick stops were made to ascertain the maximum 
efficiency of the brake, and it was found that the train of 
fifty wagons, running at thirty-two miles an hour, was 
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in 155 yards, which is excellent work considering 
sop train pb only braked with a brake force of 
bout 60 per cent. of the weight of the empty vehicles, 
which, distributed over the loaded and empty wagons, 
brought ian Se average to about 38 per cent. of the 
a the train. 
weight of C periments were also made to ascertain the 
behaviour of the train in case of a burst hose. For that 
ose, and without letting the driver know, some one 
Poijenly opened a cock in a guard’s compartment, with 
the result of producing the quick action of the brake 
whereby the train was sharply pulled up without any 
ierk whatever. This was done at the front end, in the 
riddle, and near the end of the train, with the same 
gatisfactory result. ; 

In another series of experiments, the brake was shut 
off on four groups of three wagons each, thus converting 
them inte vehicles with pipes only, and, apart from 
stopping the train in a somewhat longer distance on 
account of the reduced number of brakes in use, no in- 
convenience or suock arose, 

The most conclusive experiment, perhaps, was the 
running of the trial train, in the ordinary conditions 
of traffic, from Malines to Libramont, and its return 
from Libramont to Malines—a distance of about 360 
kiloms. on a road with a very difficult profile. The train 
was worked by two engines placed at the head of the 
train. The front engine, which was the heaviest, had 
no air brake. All the stops, the slowing at signals and 
junctions, the maintenance of the proper speed on the 
inclines, &c., were carried out by means of the Westing- 
house brake without a single mishap. Steam reversing 
was not resorted to; but on descending the inclines, as 
the leading engine was not provided with the Westing- 
house brake, it was arranged that the stoker should 
lightly apply the tender screw brake to avoid throwing 
the whole strain of the front engine on the coupling 
between the two engines. ; 

During the journeys in question which did not form 
part of the official programme, almost every possible 
contingency of ordinary traffic arose, viz., unexpected 
signals to stop, slowing at junctions or otherwise, green 
flags of permanent way workers, &c. &c. There even 
occurred a breakage of the train at full speed, through a 
defective screw coupling giving way. This happened at 
the summit of a hill, while the rear of the train was still 
ascending the incline; the front part was already going 
down the other side. Steam had just been shut off in 
order to descend, when the train suddenly separated ; 
the quick-action coming into play resulted in the prompt 
stoppage of both halves. Nobody was aware that the 
train had parted, but on examination it was found that a 
rupture had taken place at about the middle, the two 
portions being some half a wagon-length distant from 
each other. The brakes of the front portion were 
promptly released from the engine after shutting the last 
cock, backing up to the rear portion and coupling-up 
again, after which the brakes of the rear portion were all 
released from the engine; the train again proceeded after 
a delay of only some five minutes. 

This unexpected rupture, as also the simulated hose- 
burstings in different parts of the train, unmistakeably 
prove that the Westinghouse quick-acting brake does not 
give rise to any inconvenience when such accidents 
occur. On the contrary, the rapid action at once comes 
into play, and the train is brought to rest without shock 
or jerk, and without damage to the rolling stock or its 

contents. As already stated, when the train broke steam 
had just been shut off, but in the cases representing burst 
hose, the regulator was always left entirely open, so as 
to exactly represent what takes place in practice. Such 
experiments are of great importance, for the breakings 
of screw couplings are unfortunately frequent, especially 
on hilly lines where double traction is necessary. Break- 
ages of screw couplings, somewhat rare with passenger 
trains, are of common occurrence with goods trains, and 
would be dangerous with slow-acting continuous brakes. 
Indeed, as already pointed out, the ordinary Westing- 
house brake, or any other brake, is not capable of satis- 
factorily controlling trains of forty and fifty vehicles, and 
quick stops attempted with them would inevitably result 
in the destruction of rolling stock.) But with the quick 
action of the improved Westinghouse brake, such acci- 
dents are of no consequence whatever. In the ordinary 
stops, as well as in the station stops, or stops at signals 
during the journey from Malines to Libramont and back, 
no difficulty was experienced in stopping at the right 
point, or even at a water-crane to take water. 

The considerable improvements effected in the Westing- 
house brake, which permit of its satisfactory and easy 
use on trains of forty and fifty carriages, have chiefly 
been obtained by an addition to the well-known triple 
valve, described and illustrated in our issue of March 
9th, 1888, page 204, and we shall not, therefore, enter 
into the details of that most ingenious piece of mechanism 
here. With the ordinary Westinghouse brake it would 
take about sixteen or eighteen seconds to get the brake 
fully applied on the fiftieth carriage, during which 
interval most violent shocks and jerks would arise, as 
were experienced during the Burlington trials in 1887. 
By the improvements in the triple valve these eighteen 
seconds are now reduced to about two seconds, which is 
swifter than the shock from carriage to carriage is 
transmitted upon the front part of the train being 
checked by the action of the brake, and exhaustive trials 
in the United States and on the Continent have amply 
proved that the action of the brakes has thereby been 
rendered sufficiently simultaneous on almost any length 
of train to make this working all that can be desired. 

_ Another very important improvement has been made 
in the driver's Mn. valve; in fact the new valve is of 
quite a different construction, and is based upon an 
entirely novel principle. With the old valve, now in use 
On most passenger trains, it is found, when working very 
long trains and in ordinary stops, that upon the driver 





1 Which was proved in the official trials at Burlington, U.S.A. 





discharging air from the brake pipe in order to apply the 
brakes, and then closing the valve too suddenly, the air in 
the brake pipe, flowing forward, has a tendency to 
accumulate pressure in the front part of the brake pipe, 
which sometimes causes the release of the brakes on the 
vehicles nearest the engine. This, of course, brings 
about unequal action of the brakes, and causes disagree- 
able jerks, and occasionally even broken screw couplings. 
With the new valve this is entirely avoided, and it 
becomes practically impossible for the driver to handle 
the brakes roughly, as the valve insures uniform appli- 
cation throughout the length of the train, however care- 
lessly he may open and close the brake valve. It would 
therefore be of distinct advantage on all passenger trains, 
which, we think, should obtain the benefit of the invention 
rather than confine its application to goods and cattle 
trains. 

The principle of this valve is to allow the driver to 
make such reduction as is necessary in a small reservoir 
attached to the brake valve, which reduction of pressure 
is then repeated by an automatic exhaust valve, which is 
quite independent, closing the exhaust gradually and 
gently, no matter how roughly the driver may have pro- 
duced the reduction in the small reservoir. The brake 
valve really consists of four main parts, viz., the body 1, 
the handle 6, the rotary valve 4, and the equalising 
piston 11, with its stem valve U. Although the valve 
consists of very few pieces, and is really very simple in 
its operation, 1ts description is not so very simple, as 
there are many passages, recesses, and grooves, which all 
have their peculiar object, without making the whole a 
complex mechanism. Many persons imagine the West- 
inghouse brake to be complicated because there are 
many holes and passages, and because the description 
of their objects is somewhat laborious. If, however, the 
principle is once understood, the action and the moving 
parts of the apparatus for carrying it out appear extremely 
simple and efficient. 

Fig. 1 represents the valve in its release position, in 
which a free flow of air takes place, as shown by arrows, 
from the main reservoir to the brake pipe. After the 
brakes have been released, the handle is moved to the 
position B—Fig. 2—in which the rotary valve—shown in 
plan in Fig. 4—euts off 
the main reservoir, its air 
then being compelled to 
flow through a hole } in 
the valve—Fig. 4—corre- 
sponding with a hole c in 
the seat—Fig. 3—which, 
by means of the dotted 
passage, takes the air to a 
retaining valve 24—Fig. 3 
—the chamber R of which 
communicates by another 
dotted passage—Fig. 2— 
with the brake pipe at V. In this way a higher pressure is 
always kept in the main reservoir than in the brake pipe, 
which causes a more prompt release of the brakes. 
During the Belgian trials it was observed that the brakes 
on the fiftieth carriage were released in from five to eight 
seconds after the operation of the brake valve by the 
driver. 

In ordinary stops the handle 6 is moved between the 
positions marked C and D—Fig. 2—and in doing so the 
rotary valve 4 is brought into such a position as to allow 
air to escape from the chamber T, through a small port e 
—Figs. 2 and 83—communicating with the main exhaust 
port W by means of a groove f cut in the face of the 
valve 4—Fig. 4. The piston 11 forms, so to say, the 
bottom of this chamber T, whilst the other side of the 
piston is subject to the pressure of the brake pipe. The 
pressure in this chamber T is shown by a gauge connected 
to the nipple 17 on the right—Fig. 1. The driver dis- 
charges 5 lb. to 10 1b. or as much air as he thinks neces- 
sary from this chamber T—not from the brake pipe— 
upon which the brake pipe pressure slightly lifts the 
piston 11 and unseats the stem valve U, thus opening an 
exhaust port—see Fig. 3—through which the air from the 
brake pipe continues to flow until its pressure throughout 
has become the same as in the chamber T; and should 
there be any tendency towards accumulation of pressure, 
the equalising piston 11 will naturally lift, so as to 
exhaust more air, and seat again when sufficient has 
escaped. 

For quick stops the handle is moved sharply to the 
right when the large cavity S in the valve 4 connects the 
brake pipe V with the main exhaust W—Fig. 3—thus 
causing a prompt reduction of pressure in the brake pipe, 
which brings the quick-acting feature of the brake into 
play. The nipple 81—Figs. 1 and 2—serves to connect the 
air-signalling apparatus which isin use on some continental 
lines. The operation of this brake valve is exceedingly 
simple, as no skill whatever is required of the driver in 
applying the brakes, and the operation remains exactly 
the same whether the train is very short or very long. 











ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Cuba: Trade of Havana in 1888.—Succeeding to a pro- 
tracted period of trade depression and disaster, the compara- 
tive prosperity of 1888 resulted more from a satisfactory 
sugar season than from causes calculated to inspire confidence 
in the prospects of Cuban commerce as a whole. The results 
of the past year should be estimated with due regard to the 
conditions of other branches of trade. British shipping 
entering the port decreased by 14,442 tons, or 13°75 per cent. 
under 1887, the proportions of the whole remaining nearly 
steady at 77 and 7:2 per cent. respectively. In the absence 
of manufactures of any consequence, the imports of Cuba 
are numerous, and a fair field is thus afforded for British 
enterprise. A considerable portion of the imports come 
direct from Europe, and of those from American ports a large 
number are of European origin. Among the direct imports 
from Europe are bricks, cement, coal, coke, cordage, hard- 
ware, instruments, iron, machinery, tinware, zinc. All 





arrivals of coal during the year were for fulfilment of private 
contracts. British coal decreased by 24,525 tons, or 32°7 per 
cent. under 1887, was 37:5 per cent. under the average of the 
last ten years, and was the smallest quantity recorded during 
that period. American coal increased by 44,192 tons, or 
83:1 per cent., was 47°55 per cent. over the average, and the 
largest quantity im during the same period. It is 
probable that a further alteration in the relative proportions 
of British and American coal may take place. At the end of 
1888 efforts were being made by American speculators to 
arrange for large shipments of coal from the Alabama mines 
to Cuba and other West Indian Islands. The operations were 
to be conducted on a scale which promised eventually an 
export business of 400,000 tons a year, or 100,000 tons more than 
the estimated import of Cuba. Should this enterprise prove 
successful, the effect on British trade would be most unfavour- 
able, as British could not compete with American exporters 
in the matter of freights. Vice-Consul Fowler reports :—That 
as most of the American coal brought into his district is by 
American sailing vessels, and as American coal is so far 
cheaper than European on account of the heavier freights 
paid for the latter, the import of English coal to Cienfuegos 
will cease. For the same reason large quantities of American 
coal were received at Matanzas, yet the prospects of British 
coal are not wholly unfavourable. It costs at least 4s. per 
ton more than American, which is used in large quantities on 
railways and sugar estates. Vice-Consul D’Costa reports that 
there has been more or less prejudice against American coal 
on account of its fineness and dusty character, there being 
scarcely any lumps—owing to which much was lost in trans- 
port, and it dropped through the grate bars. This has been 
obviated and the coal is better mined. It can be obtained in 
small quantities, and can be delivered in a comparatively 
short time; in this way consumers have become familiar with 
American coal, and the importation has gradually increased 
until it has obtained a stronghold in this district. British 
coal, asa rule, is of better quality and more lumpy than 
American, and is always in better demand at a higher price. 
Even that from Troon—the lowest priced British coal, and 
that almost exclusively used here—is better liked than any 
American coal coming to this market. The excellent quali- 
ties of the English coal will insure its being imported in at 
least as great quantities as in the near past. In the 
production of sugar and tobacco, not to mention less 
developed industries, a fair field is open in these islands 
to British enterprise. What is chiefly wanted to restore 
eommercial prosperity to Cuba is the introduction of capital 
from abroad in such a way as to open new fields to native 
industry rather than to risk the transfer of remunerative 
labour to foreigners. Investments such as cattle, fibre, &c., 
are distinctly hazardous unless effected through agents who 
are not only trustworthy, but also experts in the commercial 
customs of this Colony, and the practical administration as 
well as the principle of the Cuban laws relating to contracts 
and property. Any signal success would not be without risks. 
Manufactures would already have attained greater develop- 
ment but for enterprise having been discouraged by the fear 
of taxation. 

Mexico: British investments in.— According to the 
Economista Mexicana, the capital of the various companies 
formed in London for undertakings in Mexico during the 
period between the end of 1885 and November 9th, 1889, 
amounted to £32,990,190. This enormous sum has been 
invested in banks, lands, mines, public securities, railways, 
&c., and constitutes a tremendous mortgage on the resources 
of the Republic, rendering the maintenance of law and 
order a matter of almost as much importance to Great 
Britain as to Mexico itself. Great Britain has assumed a 
hold on the railway system of Mexico which it will be 
difficult to throw off. The Mexican Railway is an English 
corporation. The control of the National Railway is in 
English hands. The Interoceanic and Mexican Southern 
are also English companies. The Tehuantepec Railway is 
being constructed with English capital, and the first mortgage 
bonds of the Central Railway are said to have passed into 
English hands. A number of concessions for railways in 
different parts of the Republic were granted last year. The 
drainage of the valley of Mexico was undertaken by English 
capitalists. The capital of the various mining companies 
registered in London during the first nine months of last 
year amounted to over £1,000,000. These facts seem to 
indicate that American capital in Mexico, except that invested 
in mines, is being gradually withdrawn and replaced by British 
capital. The field for investment in Great Britain being 
limited, an outlet abroad is looked for. Mexico being a long 
way off is considered, owing to its being one of the chief 
silver producing countries, as a species of El Dorado, where 
everything will turn into money, while the distance is too 
great for people to come and judge for themselves of the 
soundness of the undertakings and ventures for which 
specious prospectuses are issued. The unscrupulous pro- 
moter, therefore, has an admirable field for his operations in 
Mexico. Appearances indicate that a ‘‘ Mexican boom” is 
not far off, and the London market is likely to be flooded 
with all manner of schemes for extracting money from the 
British public. There has in the last three years been a 
shower of concessions granted by the Government for every 
sort of financial and industrial enterprise. It is probable 
that the British public will be offered every opportunity 
of finding out at their own cost the good from the bad, 
the sound and profitable investments, of which there are 
many in Mexico, from the unsound and worthless ones. 
Every care should therefore be exercised, and inquiry made 
before concessions are taken up at second hand or invest- 
ments made in land companies in remote districts where 
there is no population, or no water perhaps, long and difficult 
transport for produce, and no local markets, mines struggling 
under similar drawbacks, railways competing with or 
“poaching on” existing lines, resulting here in disaster to 
both, other lines which will prove of little profit to security- 
holders though of advantage to Mexico itself, or in possible 
municipal or State loans, the securities offered for which 
should be closely scrutinised in view of the existing method 
of taxation. The increase in imports and exports, the activity 
in mining, the progress of railway construction, municipal 
improvements, the extension of building facilities, are all 
evident proofs of the advance of the country, while the 
money which is being spent in the construction of public 
works has greatly stimulated business and trade generally. 
If proper caution and discrimination is exercised, there need 
be no fear on the part of the public abroad in embarking 
under the present administration in those agricultural, 
financial, or mining enterprises which offer reasonable pros- 
pects of success. 

Mexico: Coal measures of Coahwila.—The United States 
Consul at Piedras Negras reports: —The region bordering the 
Rio Grande River from above Eagle Pass to below Laredo 
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Tex, and extending westerly and southerly over 100 miles in 
the State of Coahuila, belongs to the cretaceous period. In 
the Rio Grande region the coal measures belong to the “ Fox 
Hills” group, and are of the cannel or semi-cannel class, 
which are valueless for the uction of coke. The Coahuila 
or Sabinas coal is highly bituminous, yielding from 60 to 70 
per cent. of carbon, and producing an excellent quality of 
coke, admirably adapted to all smelting ses. The 
extent of the coal areas in the State of Coahuila is not 
definitely determined; but the areas that have been 
explored and are being developed by the Alamo Coal 
Company and the Coahuila Coal Company, representing 
American capital, cover about 294,000 acres, hae an a 
ms portion of the valleys of the Sabinas and Salado rivers, 
and traversed by the Mexican International Railway. From 
Sabinas Station, seventy-three miles from the Rio Grande 
River, there is a standard gauge railway, thirteen miles long, 
to the coal mines at Hondo and San Felipe, where are 
the main works, comprising mining machinery, miners’ 
quarters, offices, stores, and all appliances for mining and 
transporting coal in large quantities. Explorations over this 
large area have conclusively demonstrated that two, and 
perhaps three, coal beds underlie this territory. The upper- 
most is known as the “ Laramie,’”’ and the one underneath 
as the “Fox Hill” group, both well-known coal formations 
in Colorado, Utah, and Wyoming. The conditions in the 
Coahuila coal formation are the same as in all other Western 
coalformations. The‘ Laramie” strata can be traced along the 
north side of the Sabinas valley for forty miles, beginning a few 
miles above Sabinas station, and extending southwards down 
thevalley. On the south side of the river Sabinas, twenty miles 
from the above station, coal croppings are found of the “‘ Fox 
Hills” group. As coal of either the “Laramie” or “ Fox 
Hills,” or both, is known to exist in Colorado and New Mexico, 
along the eastern slope of the mountains, it is evident that 
there is a belt of these two coal-bearing formations extending 
nearly or quite continuously from the valley of the South 
Platte in Colorado to the State of Nuevo Leon, Mexico. The 
coal at Sabinas is the only coal found in northern Mexico 
suitable for iron smelting and kindred metallurgical purposes. 
At many points on the Sabinas River there are thick beds of 
argillaceous shale and layers of ironstone alternately. This 
ironstone is expected to ultimately prove of immense value 
for the manufacture of pig iron. This ironstone, the lime- 
stone found in connection with the Sabinas coal, and the 
mountains of magnetic iron ore near Monclova comprise all 
the materials and requisites for the manufacture of iron. 
The extension of the Mexican International Railway to 
Durango will bring Sabinas coal to the famous iron mountain 
of that locality. Considering that the Sabinas is the only 
coal mined in Mexico, and that it produces a fine quality of 
coke, the immense value of these mines, producing over 8000 
tons of coal a month, is apparent. The greater part of the 
output is sold to the Mexican, Central, and International 
Railways, and the remainder, about 3000 tons per month, is 
exported from Piedras Negras to the United States for the 
Southern Pacific Railway. The production of pig iron and 
its attendant industries will be of incalculable benefit to 
Mexico, as at present all iron and manufactures thereof have 
to be purchased. 

Mexico: Ports of —The United States Consul-General at 
Matamoros, in an exhaustive report on the commerce and 
trade of Mexico, gives a description of the various ports on 
the Gulf and Pacific Coasts, comprising details as to access, 
communications with interior, exports, imports, industries, 
locality, population, postal facilities, railways, shipping, 
telegraphs, trade, &c. The ports described are :—Gulf ports: 
Campeché, Coatzacoalcas, Frontera, Isla del Carmen, Mata- 
moros, Progreso, Tampico, Tuxpan, Vera Cruz, Zapaluta; 
Pacific ports: Acapulco, Altata, Bahia de la Magdalena, 
Ensenada, Guaymas, La Paz, Manzanillo, Mazatlan, Puerto 
Angel, Salina Cruz, San Blas, San Lucas, Santa Rosalia, 
Soconusco, Tonala, Topolobampo. U.S. Consular Reports, 
No. 104, pages 711—750. 

Mexico: Port of Vera Cruz.—The port of Vera Cruz is not 
a harbour, but simply a channel between the mainland and 
La Gallega, a reef of coral 1100 yards distant, one and three- 
quarter miles long from north to south, and one mile broad 
from east to west. At the back of this reef, within 200 yards, 
is the reef La Galleguilla, 1000 yards long from north to 
south, and 600 yards broad from east to west. East of the 
reef, at a distance of a mile, is the reef La Blanquilla, 
1200 yards long by 600 yards wide, and three miles distant 
from the mainland, which runs in a fairly straight line 
north-west to south-east, and is at an angle of 45 deg. to the 
fury of the northers for about ninety days of their annual 
season, varying from a fresh to a whole gale, and occasionally 
a hurricane. The only protection the port has from the 
northers is the lee of the reef Gallega, and that only to the 
eastern mouth and side of the channel. The mouth is par- 
tially choked by two little reefs, La Lavendera, 300 yards 
long, and half a mile from La Gallega, and Los Hornos, 
1200 yards long, and 500 yards from La Lavendera. The 
water in the former channel is deep, and in the latter 
shallow. The channel between Los Hornos and the mainland 
is too narrow and shallow to be taken into account. The 
deep channel, 25ft. to 36ft. deep, is on the Gallega side, so 
that all loading and discharging has to be done by lighters, 
and can only be carried on when the wind is still. At the 
end of 1880 the Chief of the Marine Department of the Gulf 
of Mexico proposed to connect the three reefs, Gallega, 
Galleguilla, and Blanquilla, so as to form an enormous 
harbour of refuge on their leeward side, and io excavate 
docks on the reef Gallega, communication to be by a railway, 
whose embankment should divide the port into two. This 
plan was not adopted, and shortly after, Captain Eads, of 
New Orleans, proposed to improve the port by closing the 
north channel by a breakwater between the Gallega and the 
mainland, and by partially closing the eastern channel by a 
breakwater between the Gallega and the Lavendera, leaving 
but one entrance—that between the Lavendera and the 
Hornos—which was to be deepened by dredging. The area, 
one and a-quarter miles by three-quarters of a mile, between 
these two breakwaters was to be dredged to a minimum 
depth of 25ft. The works were to be executed in wood and 
natural stone, the former clamped together, and the latter 
set in Portland cement. This scheme was adopted, and an 
attempt made to carry it out; but the sea proved too strong 
for the materials intended to resist it, and it became evident 
that the works would have to be executed in a very substantial 
manner, as, after eight months’ work, forty nee 4 of pier was 
the only visible result. In January, 1881, M. Thiers, a 
French engineer, advocated a plan, the principal features 
of which were to close the north passage by a break- 
water, but to allow the sea to wash over the west side 
of the Gallega so as to renew the water in the port, 
to break the large area of the port, and at the same 





time increase its accommodation by constructing two long 
T piers from the mainland to the deep channel at such dis- 
tances apart as to divide the port into three large docks and 
an avant port; to preserve the two eastern entrances; to 
construct the works with concrete blocks of pure Theil lime 
and sand without either pebbles or gravel. In the following 
April a contract was entered into for the port works at the 
sum of £1,700,000, the principal breakwater to be completed 
in five, and the whole of the works in twelve years. 
Thiers’ company did not carry on the works quick enough, 
and after building 350 yards of the shore end of the principal 
breakwater, they had, at the end of 1886, to forfeit their con- 
tract, leaving all the difficult deep-water work untouched. 
The works remained suspended for eighteen months, but in 
April, 1887, the Federal Government concluded a new con- 
tract with M. Cerdan for the principal breakwater only, which, 
from the point where the French company completed it to 
where it will reach the Gallega, is to be 3429ft. long and 98ft. din. 
wide. The foundation below the water, which was to be 
32ft.10in. in depth, will have to be increased, as at the time of 
signing the contract the sandy bottom, which was considered 
sufficient to the concrete blocks, is not strong enough. 
The solid bottom of the channel between the reefs consists of 
clay, on top of which is an unequal bed of sand, shallow in 
the deep channel and deep in the shallow channel, caused by 
the action of the seas brought in by the northers. The con- 
sequence was that the blocks thrown in found their way 
through the sand to the clay. The number of blocks of 4944 
cube feet estimated by M. Thiers was 17,000, but the sinking 
alluded to induced the late engineer director of the port 
works to increase the estimate by 5000 blocks. The 
breakwater is to be constructed according to the original 
design, consisting of two walls, the space between being filled 
in with a certain proportion of rubble, and the remainder 
with sand. The foundations of the exterior wall are to be 
composed of concrete blocks 1:3 cubic yards in size and 28 
tons in weight, thrown in i arly in such a manner as to 
form a slope of 1 in 1 on the outside and 1 in 2 on the inside, 
the top of the foundation to measure 19ft. 7in. in breadth to 
receive the base, which is to be composed of three courses of 
blocks—the first, 16ft. 5in. wide by 4ft. llin. high; the 
second course, 13ft. 1jin. by 5ft. 9in.; and the third course, 
1lft. 2in. by 4ft. llin., the three courses forming steps on 
each side of the wall. On the interior slope of this wall 
is to be placed a coat of rubble to prevent the sea from wash- 
ing away the sand forming the bulk of the facing between the 
two main walls and the breakwater, and extending 6ft. Sin. 
above mean sea level. The quantity of facing required will 
be from 260,000 to 390,000 cubic yards. The interior wall is 
to be constructed of artificial blocks—the first course to be 
19ft. Sin. wide by 4ft. 1lin. high, the remaining courses to be 
13ft. 1jin. wide by 4ft. 1lin., with a coping of blocks 6ft. Tin. 
wide by 4ft. 1lin. high. The concrete mortar is made by 
mixing 7713 lb. of Theil lime and 1-31 cubic yards of sand 
with the proportion of water necessary to reduce the mass to 
the consistency of a thick paste. There are three mortar 
mills, two built by the French company and one by the 
present contractor. Mill No. 1 contains two mixers placed 
opposite each other. This mill, served by eighty men, mixes 
220 cubic feet of mortar in a day; mill No. 2, served by fifty 
men, mixes 147 cubic feet a day; mill No. 3 is similar to 
No. 1, and is provided with a steam lift for raising the barrows 
loaded with mortar to a level above that of the block moulds 
into which they discharge. The block mould is a large wooden 
box 13ft. 1jin. long, 6ft. 63in. high, and 5ft. 9in. wide, without 
bottom, and having the sides strengthened by beams and 
iron bolts. Blocks are generally allowed eight days at least 
to dry before they are moved. The total etapa J of work to 
be done under the contract may be roughly estimated at— 
blocks of 184 cubic yards each—30,730 cubic yards; filling, 
rubble and sand, 327,000 cubic yards. About 15,000 of these 
blocks have only to be thrown in, a simple operation, not 
consuming much time; the remainder have to be laid in 
courses. The whole of the work is to be completed in five 
years for £675,000. In the schedule of prices blocks sub- 
merged figure at 28s. 32d. a cubic yard, and blocks laid in 
courses at 42s. 53d. a yard. The contract is a valuable one, 
and it is to be regretted that British capitalists and con- 
tractors did not avail themselves of the knowledge that it 
was in the market. Apart from some shortcomings, which 
can be remedied at any time, the breakwater will be a great 
improvement to this port, as by protecting a portion of the 
harbour entirely and the remainder partially from the 
uorthers, ninety working days will be added in the year. 
Ships will be discharged and loaded without the aid f lighters. 
The present unsatisfactory state of things with regard to 
demurrage will be abolished, and vessels can leave at their 
advertised dates. 

Mexico: Trade of Vera Cruz in 1888.—Contrary to expec- 
tations, the trade of this port increased considerably during 
1888, notwithstanding the severe competition of the Great 
Northern Railway development. Imports increased b 
£349,270, or 16°15 per cent. over those of 1887. Britis 
imports by £311,780, or 55°9 per cent., and their proportion 
of the whole from 24-9 to 34:5 per cent. British shipping 
entering the port increased by 6500 tons, or 9°75 per cent., 
and decreased in proportion of the whole from 20°5 to 19 per 
cent. Imports of coal increased by 8130 tons, or 32°25 per 
cent., and in value, including freight, from £1 14s. 9;d. to 
£1 15s. per ton. England has the monopoly of this import. 
Hardware increased by 304 tons, or 6°65 per cent., and in 
value by £8592, or 5-2 percent. The United States lead in 
this branch of trade, being nearer and taking more pains to 
find out what customers uire; Germany is second, and 
England third. Machinery increased by 657 tons, or 15-2 per 
cent., and in value by £15,263, or 11:1 per cent. Of the 
entire import England’s share was 49 per cent., and that of 
the United States 30 per cent., Sg chiefly machine- 
made machinery. In this branch of industry the United 
States stand out in bold relief as compared with European 
nations. Metals and railway material increased by 
16,305 tons, or 150 per cent., and in value by £97,833, or 
150 per cent., owing to renewed railway activity in this and the 
adjoining States. Of the entire import England contributed 
72‘7 per cent. British merchants should ascertain for them- 
selves the requirements of this market through agents in 
the country, either resident or roving, the latter being less 
expensive. A commercial traveller to succeed in this country 
must not only speak its lan; e, but must possess a technical 
and practical knowledge of the trade he represents, and must not 
be deficient in manners, which are more essential in this than 
in most countries. An ex-denizen of the office with just a 
smattering of technical knowledge, needing an interpreter, 
and having an exaggerated estimate of the importance of his 


own country, is not the sort of commercial traveller to send 
here. Spanish is an easy lan e, and the American com- 
mercial traveller makes a poiut of acquiring a conversational 


M. | monopoly here in some imports, 








knowledge of it before h 
nowledge of it before he visits this district. The imi 
number of British commercial travellers passing tin 
seem to think the language so easy that it may be picked ~ 
en route. After wasting their time and the would-be customer's 
patience, they call ina a interpreter and learn that the : 
are no orders for them. It is to be regretted that Englant 
leaves this wide field to be cultivated by other nations wh 
goods are neither better nor cheaper. England has almost a 
cause she prod 
ha than other nations; but in ttmnersien pes 
articles whose cost of production is not much lower in 
England than elsewhere, her import in these markets j 
limited most substantially by her apathy, and her rivals: 
~~ sat 4 in discovering wants and then supplying them 
Though British trade is making gigantic strides here, the 
United States are exceedingly active in cultivating these 
markets; and if England be content to rest on her oars, she 
may eventually lose the race to her more enterprising rivals 
a of mineral ore increased by 1742 tons, or 3-5 per cent,: 
and in value by £6043, or 29 per cent. England’s share 
increased by £11,757, or 26°3 per cent. The agitation for 
creating Vera Cruz a free port was much allayed by a 
movement for abolishing the free zone in the north of ‘the 
Republic, and establishing in Vera Cruz bonded warehouses 
with liberty to re-export goods not able to find a market 
Bonded warehouses would form a poor substitute for a free 
port; butif the northern privileges were reduced to the same 
level as those of Vera Cruz, | commerce would not com. 
lain in view of the free zone. The communications in this 
tate are still inadequate to the distribution of imports and 
collection of exports. The Mexican Railway has not made 
any progress in developing the country through which it 
passes, intermediate freights being retained at prohibitive 
rates for cheap goods, which are left to be carried by donkeys, 
Indians, and mules. If the Mexican Railwa Company had 
followed the advice when first given to lees the inter- 
mediate rates for “a 4 goods, they would have avoided the 
serious competition of the Interoceanic Railway, which is 
making great efforts to complete its line. As soon as the 
section Jalapa-Vera Cruz—seventy miles—is completed there 
will probably be a war of rates. This section is being con. 
structed from both ends at once, and will probably be com. 
pleted early in 1891, though it may possibly be delayed by 
“wash outs ” and the “ turtle-back” sleepers it is to be laid 
with, which seem to be unsuitable to a “ wash-out” country, 
and are much less so than the steel sleeper used by the 
Mexican Railway Company, consisting of one piece of metal 
with two wedges, whilst the “ turtle-back” when laid contains 
nine pieces, a great element of weakness, and of costliness 
and tediousness in laying. The construction of the railway 
across the isthmus of Tehuantepec was resumed in earnest 
by the new English contractors. The northern section of the 
Cordova-Tuxtepec Railway has been opened for traffic. This 
is an agricultural line starting from Cordova, on the Mexican 
Railway, and running in a south-easterly direction to Tux- 
tepec, on the frontiers of Oaxaca and Vera Cruz. The line 
will open up @ most fertile district at present without any 
means of communication at all adequate for its development. 
Porto Rico: Trade in 1888.—The year showed a marked 
improvement over the preceding one. British imports in- 
creased by £138,826, or 23°45 per cent. over those of 1887, 
and decreased in proportion of the whole from 26:7 to 25:05 
per cent. British shipping entering the port increased by 
54,804 tons, or 43°6 per cent., and in proportion of the whole 
from 11-85 to 14°25 per cent. Imports of coal increased by 
7015 tons, or 74°35 per cent., and in value from £1 9s, 92d. 
to £1 10s. per ton. Of the entire import, Great Britain 
supplied three-fourths and the United States one-fourth. 
An improvement took place in the metal trade. There was 
an increased demand for British iron and steel goods, 
especially forged iron plates, axles, hoops, carriage springs, 
steel in bars, wire, nails, screws, tubes, &c. Railway 
material to the amount of eighty-four tons arrived from 
Great Britain, and fifty-four tons from the United States. 
Belgium my py 254 tons of material for waterworks. A 
concession for a railway to encircle this island was granted 
to Don Pedro Ivo ne | for £1,985,600, and work was begun 
in accordance with the contract. Plant for dredging the 
harbour of St. John’s arrived from France. 








TENDERS. 
HORNSEY LOCAL BOARD. 


THE following tenders have been received by the Board for the 
following works; Mr. T. de Courcy Meade, Assoc. M. Inst. C.E., 
engineer :— ‘ 

Making-up Seven New Roads or Portions of Roads, viz., Clifton- 


road (Second Section), Addington-road, Quernmore-road, Oakfield- 
road pee Section), Fairfield-roed, Miles-road (First Section), 
and Wightman-road (Fourth Section). 
Total amount of 
tender. 
Holme and King, London and Liverpool £10,840 
James Dickson, St. Albans ee eg 10,326 
Jas. Bloomfield, Tottenham 10,311 
T. A _ aa 10,187 
G. Bell, Totte: war 9,602 
oe os 
. d * ’ 
B. Cooke and Co., Battersea ee 8,717 
Part of work only 
8S. Hudson, West Dulwich... .. .. - ee 6s. 
Jackson and Son, Finsbury Park 8,333 
New Sewers, Hornsey to Highgate 
T. Adams, Kingsland .. . o's dnc aigok chy ene 
L. Bottoms, Wandsworth .. .. +. 8567 
Holme and King, Euston-road .. 8513 
Geo. Bell, Tottenham .. .. 8400 
James Dickson, St. Albans .. 8240 
J. Bloomfield, Tottenham <. .. .. .. 7345 
T. G. Dunmore, Crouch End.. .. .. .. 6523 
B. Cooke and Co., Battersea (accepted) .. 6454 


New Storm-water Sewer, Colney Hatch-lane. 


T. Adams, Kingsland .. £326 
L. Bottoms, Wandsworth .. .. 304 
Holme and King, Euston-road 298 
Geo. Bell, Tottenham .. .. 385 
B. Cooke and Co., Battersea. . 285 
J. Bloomfield, Tottenham . .. es 274 
Jas. Dickson, St. Albans... .. «.. «. 261 
T. G. Dunmore, Crouch End (accepted) .. 218 
New Storm-water Sewer, Ferme Park Estate 

T. Adams, Kingsland .. .. .. oy £2098 
Holme and King, Euston-road .. » 2017 
L. Bottoms, Wandsworth .. .. .. .. 1970 
Geo. Bell, Tottenham .. .. .. .. +. ssl 

- Bloomfield, To ee tte vd 1752 
B. Cooke and Co., Battersea.. .. .. «. 1724 
T. G. Dunmore, Grouch End (accepted) :. 1555 
Jas. Dickson, St. Albans .. .. « «- a 1658 
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RAILWAY MATTERS. 


Tue City and South London Railway will be opened 
on Tuesday, the 4th of November, by the Prince of Wales, 


Tue gross earnings of 151 railways of the United 
States for the month of September, according to statistics collected 
by the Financial Chronicle, are 43,381,520 dols., as compared with 
40, 407,531 dols. for the same month of 1889, an increase of 7°36 

“cent. ‘Tbe increase is general in all of the country. Of 
Perty-six Southern roads reportinz only three report decreases, 

An American paper says:—‘An overhead electric 

for the conveyance of travelling letter boxes is to be 
ned between Buenos Ayres and Montevideo this month, The 
the js 186 miles long, and it crosses the estuary of La Plata, with 
the wire supported on two towers 260ft. high. Boxes are to be 
dispatched every two hours.” No assurance that this is not fiction 
is given. 2 

Tne electrically-propelled cars on the Bristol-road of 
the Birmingham Tramways Company sometimes get tired early, 
and do not always run their proper distance. Our Birmingham 
correspondent, it will be seen, transmits the explanation which has 
been given: Swelled wocd pavement—disturbed gauge—flange 
friction. How long would this state of things exist on a horse 
tramway, and no one but the horses know it ? 


Tue St. Clair Tunnel Celebration Committee have 
reed upon the outlines of a p' mme for the occasion. The 
Puilroad Gazette says it has been decided to hold the grand ban- 
quet in the tunnel itself. The table is to be 1000ft. long, and 
located so as to be 500ft. on each side of the internat onal boun- 
dary. The chairman is to be seated exactly on the line. On the 
Canadian side of him will be the President of the United States, 
and on the American side will be the Governor-General of Canada. 
The tunnel will be brilliantly lighted by electricity, and the deco- 
rations will be very handsome. The expenses of the great demon- 
stration are to be defrayed entirely by private subscription. 


TuE railway projects in Southern France are progres- 
sing rapidly. A ion of the strategical line which is to connect 
Nice, Grasse, and Draguignan with Meyrargues—the last-named 
station twenty miles north of Marseilles—was opened on the 25th 
jnst., in presence of an inspector-general and two railway engineers 
representing the Government. e section now open for traffic 
comprises the most difficult part of the work between Grasse and 
Montauroux, and it includes the construction of two viaducts of 
130 yards and 250 yards in length respectively, The main object 
of the new railway is to relieve the existing line running from 
Marseilles to the Italian frontier at Ventimiglia, which follows the 
coast for the greater part of this distance, and is therefore exposed 
to attack from the sea by an enemy’s fleet. 


Tue train accidents in the United States in August 
include 85 collisions, 82 derailments, and 11 other accidents, a 
total of 178 accidents, in which 100 persons were killed and 292 
injured. These accidents are classified by the Railroad Gazette as 
follows :—Collisions: Rear, 35 ; butting, 31 ; crossing and miscel- 
laneous, 19; total, 85. Derailments: Loose or spread rail, 4 ; 
broken bridge, 2; defective switch, 4; broken wheel, 3; broken 
axle, 5; broken truck, 2; fallen brakebeam, 1; broken car, 2; 
misplaced switch, 3; runaway train, 4; obstruction by track 
repairers, 1; cattle on track, 6; washout, 1; landslide, 3; mali- 
cious obstruction, 5; accidental obstruction, 3; purposely mis- 

laced switch, 2; unexplained, 31 ; total, 82. er accidents : 

roken parallel or connecting rod, 1 ; boiler explosion, 2 ; miscel- 
laneous, 8; total, 11. Total number of accidents, 178. 


Tur Shore line, between New York and Boston, is now 
running a compartment sleeping car each way nightly on trains 
leaving Boston and New York at midnight. The Railiray Gazette 
says there are ten state-rooms in each car, inclosed with finely- 
finished woodwork walls. There are also ten ordinary sections in 
each car, with elegant damask draperies and portieres upon the 
side next the aisle, arranged in the usual manner. Every state- 
room has two seats, facing each other from either side of a window; 
and the sections have also each two seats, of the same size and 
pattern with those of the state-rooms. The state-rooms are fitted 
with two sleeping berths each, an upper and a lower, and each 
berth will admit of but one occupant. e sections are fitted with 
but one berth, and this for one occupant only. There is no upper. 
Consequently, each car will accommodate thirty passengers with 
sleeping berths, every individual having a berth and a seat to him- 
self, Each state-room is fitted with a lavatory and hot and cold 
running water, The cars are lighted by the Pintsch gas system. 


Ir is expected that the Trans-Andine Railway will be 
completed and opened early in.1892, This will be the first railway 
across the continent of South America, It is nineteen years since 
this work was begun. The road is to run from Buenos Ayres to 
Valparaiso, a distance of 871 miles, There are now 640 miles of 


railwa 


ag 


it finished at the Buenos Ayres end, and 82 at the Valparaiso end. 
Of the gerry 149 miles about one-third is practically complete 
and the rails laid. 


The 5” of the Andes is accomplished at 
the Cumbre Pass, which is 13,045ft. above the sea level. The 
railroad, however, does not reach the summit of the pass, but 
ierces the mountains by means of a tunnel more than three miles 
jong, at an elevation of 10,450ft. above the sea, The grades are, 
of course, very steep. For a considerable distance the rise is more 
than 422ft, to the mile, or ft. in every 124ft. On this portion of 
the line a rack rail on the Abt system is employed. It is unfortu- 
nate that the different sections of the road have been built b 
different companies, and each company has its own gauge. Tt 
will doubtless be the cause of great unnecessary expenditure. 

In 1863 u commission of inquiry, instituted to study 
the regulations of French railways, reported that the commercial 
speed of express trains was, on an average, 50 to 52 kiloms., and, 
exceptionally, 57 kiloms, on the Northern Railway between Paris 
and Calais. The commercial speed is the average resulting 
from the time occupied in traversing the entire line between the 
terminal stations, without subtracting the time necessary for 
slackening speed and stoppages at intermediary stations. The com- 
mission then expressed a desire that, in France, the commercial 
speed should be raised to 55 or 60 kiloms.; and at the present day 
it varies, says La Génie Civil, between 55 and 69 kiloms.; the 
average is 63 kiloms. This is an increase of 12 kiloms. per 
or nearly 25 per cent. This augmentation was obtained y 
by the suppression of intermediary stoppages, but chiefly by adopt- 
ing a much higher rate of ares. is average rate of speed 
varies now between 65 and kiloms, per hour. The maximum 
rates admitted in France are from 110 to 120 kiloms. on the 
Northern systems, and the East and Orleans; and 90 kiloms. on 
the Western and Paris-Lyon-Mediterranée. In England the speed 
of trains is from 72 to 85 kiloms., and the commercial speeds vary 
from 71 to 81 kiloms. The maximum speeds are not limited, they 
frequently reach 125 kiloms. on the slopes. In Belgium, the 
express trains of the State run at the rate of 78 kiloms., and a 
maximum ous of 100 kiloms. In Holland the rate of speed is 72 
kiloms., and the maximum 90 kiloms. In Germany the rates of 
Speed are on an average 65 kiloms. for a commercial speed. The 
maximum authorised is in general 75 kiloms., and exceptionally 90 
kilcms, per hour. In Austria and Hungary the rates of speed of 
express trains are from 60 to 70 kiloms.  engine-drivers are 
hot authorised to increase their speed more than 10 per cent., 
which gives a maximum of 66 to77 kiloms, The rule is the same 
in Russia on the Nicolas Railway. In Italy, on the two great 
branches of the Adriatic and Mediterranean, the rates of speed are 
respectively from 70 to 75 kiloms., with a maximum of 80 kiloms. 
md bour. In America, according to information collected by the 
ate M. Banderali, the rate of speed is 65 to 66 kiloms. on the lines 
of the East, the maximum is not limited any more than in England. 


hour, 





NOTES AND MEMORANDA. 


Tue deaths registered in twenty-eight great towns of 
England and Wales last week corresponded to an annual rate of 
20°6 per 1000 of their aggregate population, which is estimated at 
9,715,559 persons in the middle of this year. Cardiff stuod highest 
with a rate of 29°9, and Huddersfield lowest with 13°3. 


In London 2512 births and 1649 deaths were registered 
last week. Allowing for increase of population, the births were 
359 below, while the deaths exceeded by eleven the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate per 1000 was 19°5. In Greater London 3305 
births and 2061 deaths were registered, corresponding to annual 
rates of 29°9 and 18°7 per 1000 of the estimated population. 


WueEn there is a thumping or knocking in a piece of 
machinery, it is often difficult, the surrounding noises interfering, 
to locate the one particular knock. The Revue Industrielle 
mentions the use of a rubber tube about a metre long, one end of 
which is placed in the ear and the other passed over the s 
spots. e vibrations from all other parts than the one covered 
being excluded, it is said to be an easy matter to locate jarring 
noise, and, when found, to observe the intensity and periodicity 
with which it occurs, 


ProsaBLy the deepest mine in the world, according to 
La Nature, is that at Saint-André du Poirier, in France. Of its 
two shafts, one 3000ft., the other 3130ft., the latter is being sunk 
to 4000ft. A remarkable feature—Nature says—of this mine is the 
comparatively low temperature found in it, never exceedii 
24 deg. C. In the yp and silver mines on the Pacific coast, wit' 
a depth scarcely half that of French mines, there is great difficulty 
in keeping a temperature low enough for work. In some parts of 
the Comstock mines the temperature reaches 48 deg. C. 


Accorp1nG to the Revue Industrielle, some of the waste 
products resulting from the manufacture of paper furnish excellent 
material for cheap and efficient lagging for steam pipes. The 
waste products in question are chiefly those coming from the 
different cleaning sorting machines, and which are of a fibrous 
nature, These, when dry, are to be mixed with potter’s earth in 
the proportion of 4 to 1, enough water being afterward added to 
form a plastic compound. This is spread by hand over the surfaces 
to be — in thin successive layers. When dry, the coating 
is said to adhere firmly and is not easily broken. Its cost is 
practically no more than the cost of mixing and applying it. 


THe Pa Zeitung, of Berlin, announces that an 
important discovery has been made in the art of engraving, and 
especially in photogravure. As usual, the design to be engraved is 
placed on a zinc plate, either by photography or by an artist; this 

late, backed by a coating of asphaltum, is then placed in an acid 

th. In the new process the plate is put into connection with a 
dynamo machine, and the current is led away by a wire placed in 
the bath. As soon as the circuit is established the acid attacks 
the metal with an astonishing rapidity, and a few minutes are 
sufficient to bite in several millimetres deep. The depth of 
engraving can thus be easily regulated, a difficult matter under the 
ordinary process. 


REFERRING to the river water supplied to London 
during September, Mr. William Crookes, F.R.S., Dr. William 
Odling, and Dr. C. Meymott Tidy, say:—‘‘The improvement 
manifest in the London water supply on or about the middle of 
August, and to which we have already directed attention, has been 
more than fully maintained during September. This is clearly 
indicated by a comparison of the results furnished by the oxygen 
test. Thus, whilst during the month of August an average of 
0-065 grain of oxygen was required per gallon, during September 
only 0°044 grain of oxygen was needed. ese results show an 
unbroken purity of supply, even under the severe conditions 
consequent on flood, and an almost unprecedented rainfall.” 


A sImpLe plan used by Treumann, of Hanover, for 
determining the flashing point of lubricating oils—the apparatus 
consisting merely of a capsule placed ina hemispherical ieot beth, 
to protect it from air currents, the -~ being applied from time 
to time to the uncovered surface of oil in the capsule—is, in the 
Journal of the Society of Chemical Industry, compared with the 
elaborate method in vogue at the Versuchsanstalten, in which the 
modified Abel-Pensky apparatus is employed. The results show 
that for many practical pu the simpler process is sufficient] 
accurate, though tor a | rom the inherent disadvantages of all 
‘fopen test” methods, communication from Treumann, incor- 
porated in the paper, shows that di cies are possible even 
with the modified Abel-Pensky, concerning the constancy of the 
— of which several points are at issue between him and the 
author, 


A RECENT number of the Railroad Gazette gives 
engravings of four specimens of rivetting done under different 
conditions in order to ascertain the thickness to which plates can 
be piled and still have the holes completely filled by rivets. These 
experiments were made for Mr. C, W. Buchholz by the Union 
Bridge Company, at Athens, Pa. Two specimens were made each 
of nine plates. The two lon plates in each specimen were 
20}in. and the short plate was 3in. All were 5in. wide. The two 
long plates in each a were in. thick; all the rest were fin. 
The height of the pile, therefore, was 5Zin., the length 204in., and 
the width 5in. Two lines of rivet holes were punched lengthwise 
of the plates and 3in. apart, and the rivets were spaced l}in. 
centre to centre, except the two longest pairs, which were }in. 
centre to centre. In each specimen one line of rivet holes was 
— gin. in diameter and d to }%in. The other line of 

oles was punched }fin., and not reamed. All rivets were jin. 
diameter. In one specimen the rivets were driven by machine and 
in the other by hand. The conclusions arrived at are that the 
limit of thickness which can be rivetted and have the rivets 
properly fill the holes is about five times the diameter of the rivet ; 
that holes for hand-driven rivets should be reamed smooth when 
more than two plates are used. The proper thickness, however, 
would probably not be increased in direct proportion to the 
diameter of the rivet, owing to the greater power necessary to 
upset the rivet as its diameter increases, 


Mr. W. Gorr has written a pamphlet in which he 
ropounds a theory of the sun’s radiation of heat. It is well 
that geologists and physicists demand a much longer 
duration of the sun’s past activity than the present estimate of the 
expenditure of heat would allow, supposing that there have been 
no unknown means of supply. Dr. Croll, in ‘‘ Stellar Evolution,” 
brings forward evidence in support of the longer periods. To 
account for the t disparity that exists between the results 
arrived at from different points of view, he assumed that the 
primitive nebulous mass a store of energy derived from 
the impact of two large cold bodies moving with enormous 
velocities. Mr. Goff also thinks that the grounds upon which 
logists and biologists found their conclusions are more certain 
and trustworthy than those of the physicist. He does not, how- 
ever, supplement gravitational energy by energy derived from 
other sources in order to account for the sun’s outlay, but shows 
that the methods adopted for arriving at values of the amount 
are at fault. In his words :—‘ Radiant energy is a very different 
thing from absorbed heat, and I have endeavoured to demonstrate 
that its value must be considerably less. Also I have shown that 
the current estimates of the sun’s annual loss of heat are founded 
entirely on an absorbed heat basis. They must, consequently, if 
my or pa are correct, be far in excess of what his expenditure 
actually is.” The distinction between radiant energy and absorbed 
heat is clearly indicated, and it is evident that, unless the value of 
each is the same, the present determinations of the sun’s emission 
of heat must bé incorrect. 








MISCELLANEA. 


Messrs. W. H. Auten anp Co., Lambeth, announce 
that they have taken into partnership Mr. Richard William Allen, 
eldest son of the senior partner. 


Accorp1né to telegrams, the Australian strike is at an 
end, The men are asking to be allowed to return to work on the 
terms which were in force before the strike. 


A 3800ft. artesian bored tube well, which Messrs. C. 
Isler and Co., Southwark, have sunk for the town of Hatfield, at 
Lord Salisbury’s commands, has been accomplished in six weeks. 


WE are officially informed that the Government Insti- 
tution now known as the Normal School of Science and Royal 
School of Mines is in future to be called the Royal College 
of Science, London. 


THE intention of the Post-office of publishing a list of 
registered telegraphic addresses has, for the present, been aban- 
doned by the department. ‘Sell’s Directory of Telegraphic 
Addresses ” will, therefore, be the only one issued. 


A GoLD medal and diploma has been awarded for the 

Sphincter Grip Armoured Hose at the International Exhibition of 

lining and Metallurgy, Crystal Palace, and a bronze medal—the 
highest award—at the Edinburgh International Exhibition. 


THe October number of the Journal of the British 
Society of Mining Students contains, amongst ether papers, a very 
noteworthy one on ‘‘Coal Dust and Colliery Explosions,” by 
R. A. 8. Redmayne. It is a rejoinder to a reply in a previous 
Journal by Mr. Atkinson. 


At a meeting of the Cambridge Town Council the com- 
mittee having the matter in hand reported that they had con- 
sidered the report of Mr. Mansergh on Cambridge sewerage and 
sewage disposal, and they recommended that Mr. Mansergh’s con- 
clusions as to the mode of collection of the sewage should be 
adopted, and that Mr. J. T. Wood should be asked to draw up 


an of in accordance with the sugges- 
tions of Mr. Mansergh. 


Messrs. Donatp CurRIE AND Co.’s now Royal Mail 
steamer Dunottar Castle, on her first voyage to South Africa from 
Dartmouth, vid Lisbon and Madeira, arrived at Cape Town at noon 
on Tuesday. Hernet steaming time from Dartmouth, sixteen days 
eleven hours fifty-four minutes, is nearly twenty-four hours better 
than any former record, the best previous outward e having 
been that of the same company’s steamer Roslin Castle in November 
last—seventeen days ten hours fifteen minutes steaming time. The 
usual net passage to the Cape is about nineteen days. 


Tue death is announced of Mr. Hingeston, colonial 
engineer for the Gambia. The rainy season, which is just over in 
the Gambia, has been unusually heavy and unhealthy, and at the 
present moment the Government is in rather a critical condition, 
the administrator and the colonial surgeon being the only een 
officials fitfor duty. Mr. C. Hingeston died on the Ist inst. from 
a severe attack of malarial fever, after a residence of only three 
months in the Colony. Mr. Hingeston served his pupilage with 
Mr. F. E. Duckham. He was afterwards engaged in the works of 
the London and South-Western Railway at Stonehouse Pool, where 
in gallantly attempting to rescue the crew of a foundering dredger, 
his boat was swamped and he nearly lost his life. He returned 
from mining operations in Tasmania, and was appointed to the 
Gambia in April last. 


Mr. A. R. Bryntz, M. Inst. C.E., the chief engineer to 
the London Council, has prepared a report on the London water 
supply, in which he states his opinion that at no great distance of 
time London must have a new source of supply, which may be 
obtained either from the Upper Wye or the Upper Severn, or from 
Dartmoor. Dartmoor has not been suggested before as a source of 
supply for the capital ; but its elevation, heavy rainfall, and clean 
granite gathering-ground make it a site where good water may be 
obtained, and its distance is not against it. It is now thought that 
the Council will not ee to the arbitration clause such as the 
a in their Bill, and it is stated that the Council will 
introduce a Bill of their own —T so far as they can now 
— for a new source of supply. e estimated cost of the 

pper Wye scheme is £9,000,000 to supply 230 million gallons per 
day, and that of the Upper Severn is £11,400,023 to supply the 
same quantity. 





THE company formed to carry out the preliminary 
surveys connected with the scheme for constructing a bridge 
across the Channel has completed a new Channel bed survey. The 
result shows that the route is a little shorter than was expected, 
that it presents every guarantee as regards solidity and stability, 
and that the depths are not quite so great as was expected. M. 
Renaud’s examination has further shown that in going a little 
further north a perfectly straight route can be obtained, with a 
better foundation and less depth of water. This route would be 
4 kiloms. shorter, and would therefore considerably decrease the 
eost of construction. A Paris correspondent of the Times has been 
told that it also appears to be less exposed to the wind, which 
would prove a great advantage, especially during the progress of 
the works. He has not, however, been told anything about 
building the bridge without piers, or keeping ships away in bad 
weather if built. 


In a discussion at the recent British Association meet- 
ing on the teaching of botany, Professor Marshall Ward made 
some remarks that are-equally applicable concerning other sub- 
jects. He said :—‘‘ Many practical teachers regard such subjects 
as unfitted for school, because the boys and girls soon cease to be 
interested, and get lost in the masses of facts and hard names that 
beset their path: this, to my mind, simply shows where the whole 
system is wrong, and wrong because the tyrant empiricism still 
rules the prevailing methods of teaching in schools. I would say 
to the teachers therefore do not fall into the mistake of measuring 
a boy’s progress by the amount of dogmatic information which he 
imbibes, and splatters forth on to his examination papers, but look 
to the quality of his understanding of the relations between rela- 
tively few and well chosen facts; and again, pay less attention to 
the number of facts which a boy observes and of names he remem- 
bers, and more to the way in which he directly makes his observa- 
tions, and intelligently describes them, even if untechnically.” 


THE preliminary surveys for the projected Onega White 
Sea Canal have been completed. The British Vice-Consul at Arch- 
angel in his last report says that the following facts have been 
established. The level of the White Sea is about 15ft. higher than 
that of the Lake Onega; and the length of the Late Boa canal 
would be 219 versts, of which 129 versts are a nat waterway. 


The proposed measurements of the canal are:—Breadth, 63ft.; at 
the locks, 112ft.; and along its other portions the pro depth 
is 10ft. The cost is estimated at about 7,500,000 r.—£800,000—not 


including the expenses incurred in the construction of a port at a 
point on the coast of the White Sea. With the construction of the 
canal it is expected that the cost of transport of goods from 
St. Petersburg to Archangel will be diminished from 1r. per poud 
to 40c. The canal will afford every facility for the ———— of 
fish from the plentiful fishing-grounds of the White to 
St. Petersburg, and also for the transport of the mining products 
of Olonets. tt will also be of great stragetical importance in con- 
necting St. Petersburg and Cronstadt with the White Sea. There 
can be no doubt, the Vice-Consul thinks, that, considering the 
unlimited supply of timber in the province of Olonets, and the 
enterprising character of the population, shipbuilding will be 
carried on ona large scale when the canal is constructed, 
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LO€®OMOTIVE BUILT FOR THE CORNWALL MINERAL RAILWAY, 


CONVERTED FOR THE EASTERN AND MIDLANDS RAILWAY.—(See page 356.) 


may be of interest to our 
readers. The original engines 
were eighteen in number, or 
nine pairs, and were designed 
by Messrs. Sharp, Stewart, and 
Co., in conjunction with Mr. 
F. B. Trevithick for the Corn- 
wall Minerals Railway, and 
were delivered in 1873-1874. 
They were arranged at the 
hind ends—as will be seen 
above—so that they could be 
coupled together footplate to 
footplate and used in pairs. 

The general design of the 
engines, viz., the very small 
wheels and general compact- 
ness, was intended to adapt 
them to the heavy gradients 
and sharp curves which ruled 
on the railway in question, and 
which is now absorbed by the 
Great Western Railway. The 
original principal dimensions 
were :—Cylinders, 16}in. by 
20in.; heating surface fire-box, 
70-7 square feet ; heating sur- 
face tubes, 752°8 square feet ; 
total, 823-5 square feet; num- 
ber of tabes, 195, diameter 
1jin.; six wheels coupled, 
3ft. Gin. diameter; weight, 
empty, 244 tons; full, 303 
tons; capacity of side tanks, 
780 gallons. 

On the line going into Chan- 
cery, owing to the fact that 
there were no minerals to be 
carried, some of the engines 
were disposed of, and were 
purchased in 1881 for the 
Eastern and Midlands Rail- 
way, the engines being altered 
by being fitted with cabs and 
tenders. Owing to the small 
wheels the engines have never 
been suitable, as the Eastern 
and Midlands Railway is a 
long single line carrying a fast 
and highly competitive goods, 
cattle, and fish traffic, in addi- 
tion to a growing and im- 
portant summer passenger 
iraffic to Cromer, Yarmouth, 
and other seaside resorts. As 
they were requiring heavy 
repairs and renewals, it 
occurred to Mr. Marriott, 


the company’s engineer and locomotive superintendent, 
that they might, when in the ‘shops, be made a serviceable 
engine and used for passenger traffic, which they have never | trains. 
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A METAMORPHOSED LOCOMOTIVE. 
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about 281b. per mile over gradients which include several ; diameter, were therefore possible; these are of cast steel 


a miles of 1 in 80 and 1 in 100 straight on end, and has taken similar to Mr. Worsdell’s design. The same leading wheels 
Ir is not often that an ordinary locomotive undergoes the | loads of thirty sheeted wagons or twenty coal = 300 tons, were retained, but with new horn cheeks and brass boxes 
remarkable transformation that the engine we illustrate this | exclusive of engine and brake ; while the original loads were | with wrought iron tops and lateral play. Driving and trailing 
week has undergone, and we therefore think a short account only twenty-one sheeted wagons, as the engines had to be boxes are also brass, with aijustable wedges. The same 


KAPP’S CENTRAL STATION DYNAMO. 





valve gear has been retained 
and the cylinders shifted to the 
fresh centre. The side tanks, 
not being necessary, were re- 
moved, and splasher and sand 
box substituted. The adhesion 
lost by the non-coupling of the 
leading wheels is more than 
made up by Holt and 
Gresham’s steam sanding 
gear. The clack boxes for 
compactness have? been re- 
moved to the fire-box end. 
The engine is fitted with the 
Vacuum Oil Company’s sight 
feed lubricator fixed on the 
driver’s side of the cab. The 
repairs and alterations were 
carried out at Melton Con- 
stable, where the j company 
have compact works, and make 
everything that is used on the 


line. 


KAPP’S CENTRAL STA- 
TION DYNAMOS. 
THE accompanying illustra- 
tion represents a new type of 
multipolar dynamo machines 
manufactured by Messrs. John- 
son and Phillips to the design 
of Mr. Gisbert Kapp. The 
increase in the number of 
poles beyond two offers, several 
advantages for large machines 
which are required to run at 
a comparatively low speed, 
among which the most im- 
portant is the reduction of 
armature reaction. If an 
attempt be made to increase 
tie power of machines by 
simply increasing the linear 
dimensions of = gaged bi- 

lar t a limit is soon 
eaaliall whine the magnetic 
effect of the armature itself 
begins to become objection- 
able, not only because it 
causes a certain reduction in 
the terminal pressure, but 
also—and this is the more 
serious drawback—because it 
necessitates altering the lead of 
the brushesif the current varies 
and causes liability to spark- 
ing at the commutator. Other 


lightly loaded to get them about at all, and were often | advantages of the multipolar type of dynamo as pomaperee 
shunted for hours to keep them from delaying passenger | with the ordinary bi-polar type are increased efficiency pe 
decreased weight with a corresponding decrease in the cost 


been able to take, besides being able to haul the same loads The way the alteration has been effected is as follows:— | manufacture. The particular machine we now illustrate 1s 


at a higher rate of speed. The remodelled engine we illus- 


The engine footplate, being lower than the usual standard, | designed for a speed of 450 revolutions per minute, and an 


trate on page 356 is the first one so altered, and the result has | was raised 2}in., making it 4ft. from the rails. The frames | output of 1000 ampéres at 50 volts terminal pressure, but = 
been entirely satisfactory. The engine has been running | were cut out 83$in. and strengthened by a Lowmoor plate same armature winding with a slight modification in - 
| rivetted inside. Fresh driving and trailing wheels, 4ft. Tin. end connections to be presently described, serves for an 0 


passenger and goods trains at an average consumption of 
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WORSSAMS IMPROVED GENERAL-JOINER. 


MR. SAMUEL W. WORSSAM, LONDON, ENGINEER. 








put of 330 ampéres at 150 volts terminal pressure. The 
armature core consists of soft iron discs, and is 24in. external 


diameter by 12in. long. It is provided with driving horns and | 


ventilated very much in the same manner as that adopted in 
the two-pole Kapp machines, but its large internal diameter 
renders this ventilation specially efficient, so that the rise of 
temperature is smaller than generally allowed in two-pole 
machines. The field system consists of six cylindrical 
magnet cores placed radially and joined at their outer ends 
by a yoke, whilst the inner ends are provided with pole shoes. 
The exciting coils, which form a shunt, are placed upon the 
radial portions of the magnetic system. The field consists 
entirely of cast iron, and could be made in one single casting; 
but in order to facilitate the insertion of the armature the 
casting is in two parts, divided horizontally, so that the top 
half may be lifted off and the armature lowered into the 
machine from above, instead of being slid in horizontally, 
as has to be done in two-pole machines, often at the risk of 
injuring the winding. 

The armature is covered by 224 copper bars, the ends of 
Which are joined to form what is known as a multipolar 
parallel drum winding. The joining pieces or end connectors 
— of flat copper segments, embracing an angle of 60 deg. 
or connectors are provided at either extremity with tags 
; nt at right angles to the plane of the segment, and the 
atter, after being ‘insulated, are arranged spirally round a 
cast iron sleeve or flanged pulley, which is bolted to the 
armature core, or rather to the cast iron rings, between 
Which the armature core is held. Thus at either end of the 
armature core there is a connector, the different plates of 
Which terminate in tags above mentioned, and these tags 
*orm circular rows or projections in a convenient position ‘. 





SAWING AND TENONING SIDE. 


PLANING AND MOULDING SIDE. 


| engage into and be joined with the ends of the armature bars by 


rivetting and soldering. For parallel winding the connection 
is made forward at one end and backward at the other end of 
the armature, whilst for series winding the connection is made 
forwards at both ends. In the latter case the current splits 
into two branches only in passing through the armature, and 
only two sets of brushes, placed diametrically opposite, are 
required. For parallel winding, which is the winding 
actually adopted in the machine we illustrate, six sets of 
brushes placed 60 deg. apart are required. The resistance of 
the armature is (0015 ohm, causing a loss of 1:5 volt at full 
output. The total weight of the machine is 76 cwt., and 
eleven machines of the same type, but of larger size, for a 
central station are being built. We learn also that an ex- 
perimental machine to give 125 k.w. output, at a speed of 
132 revolutions per minute, is being constructed with the 
object of ascertaining the highest efficiency obtainable with 
very slow speeds. 








WORSSAM’S IMPROVED GENERAL-JOINER. 





Tue illustrations represent Mr. Samuel W. Worssam’s four- 
cutter general joiner. Since the Inventions Exhibition, 
where one of these machines was awarded a gold medal, the 
inventor has introduced several important improvements, 
increasing the productive efficiency, and lessening the initial 
cost of the machine. These mainly consist—First, in divid- 
ing the main spindle, whereby the operations of sawing and 
planing and moulding are entirely independent of each other, 
in such manner that two operatives can work simultaneously 


| 


| and foundations, shafting, motive power, &c. 
| chines, moreover, require a skilled attendant to each, whilst 








at the machine without interference with each other. 
Secondly, in gearing the four rollers of the planing and mould- 
ing feed, instead of simply the two-top ones as hitherto, thus 
considerably adding to the propelling power for boards, 
mouldings, &c., and obviating a weak point in the earlier 
machine. Thirdly, in fitting a drawer or box for the bottom 
cutter block, removable at will, for the substitution of a dupli- 
cate drawer with cutters sharpened and set ready for work. 
Fourthly, in making the side cutter blocks adjustable to 
angles for sticking architrave and other undercut mouldings. 
Fifthly, in strengthening the machine throughout and making 
minor alterations of insufficient consequence to detail, but 
still tending to enlarge the capacities of the machine. 

The general joiner as now designed and constructed is 
accepted by users of wood-cutting machines as a useful tool 
in places where circumstances will not warrant the adoption 
of separate machines; it occupies the space of one machine 
only, whereas a set for like purposes would take up consider- 
ably more, without mentioning first cost, extra excavations 
Separate ma- 


the general joiner can be worked by one, with a youth or 
two as assistants. There are indeed many instances where 
the general joiner may be employed advantageously, and with 
an all-round economy. 

The machine under consideration is so widely known that 
it is almost a work of supererogation to reiterate its functions ; 
but as there may be many unacquainted with these, it may 
prove of service to them to recapitulate them. It is claimed 
that the general joiner is capable of performing almost all 
the varieties of work usually done by manual labour in the 
joiners’ shop, among which may be cited sawing, ripping and 
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cross-cutting, mitreing, chamfering, tenoning, planing, 
moulding—straight or irregular—beading, rebating, grooving, 
tongueing, mortising, boring, and several others. It differs 
from the machine originally patented by Mr. Samuel W. 
Worssam—in 1867—in that it will plane, tongue, and groove 
boards and work mouldings on all four surfaces at one and 
~. the same time—an unquestionable advantage in saving time, 
particularly for flooring, matchboarding, and such like work. 
Originally the machine had simply one main spindle, carry- 
iag a saw at one end and the cutter-block at the other; there 
were no side or bottom blocks, and the feed apparatus com- 
prised only one top roller. As necessities and requirements 
arose, alterations and additions were introduced to meet 
them, until it developed into its present form. 

The machine is made in two sizes, for sawing 9in. and 11in. 
deep and planing or moulding Qin. and llin. wide respec- 
tively. The sawing table is made to rise and fall for grooving, 
rebating, &c., and is fitted with a fence adjustable to angles 
for bevel work. For cross-cutting the ripping saw is replaced 
by one with suitable teeth, and the piece to be cross-cut is 
carried on a plate sliding in a groove in the saw table. The 
planing and moulding table carries the bottom and side 
cutter blocks and rises and falls for different thicknesses of 
stuff. The lower block is in advance of the upper, and the 
slide blocks are situated at the back end of the table. These, as 
before stated, are adjustable to angles for under-cut work, by 
which arrangement much wood is saved, as it can be cut 
bevelled at a saw bench, instead of square as is ordinarily 
thecase. The stuff is fed through the cutters by two top and 
two bottom rollers, all actuated by suitable gearing, the last- 
named run in adjustable bearings, and can be, when neces- 
sary, raised above the surface of the table to suit the nature 
of the work under operation. The top rollers overhang the 
standard of the machine, and can be replaced by narrow 
conical or spiked ones for small mouldings. The rate of feed 
is variable, from 10ft. to 30ft. per minute according to the 
nature and dimensions of the work. The pressure of the feed- 
rollers to prevent slipping is obtained by a lever with an adjust- 
able weight. Suitable pressure apparatus is provided to 
retain the stuff well down to the table and against the fence, 
as should it vibrate or spring in the least degree whilst pass- 
ing under the action of the cutters, waviness or roughness 
results. A vertical cutter block running in the saw table 
serves for irregular moulding. Tenons are formed by four 
saws, two on the saw spindle, with a distance collar between 
them of the thickness of the tenon to be cut, and two smaller 
ones, mounted on vertical spindles rotating in a plane at 
right angles to the other two, cut away the cheeks. The stuff 
is secured in a clamp sliding on a parallel fence, and is fitted 
with a convenient arrangement for gauging the distance 
between the shoulders of the door rail or other work. For 
saving space in the workshop the stuff to be tenoned is held 
vertically instead of horizontally. Sawn tenons are usually 
preferred to those formed by cutters, as being not quite so 
smooth, they hold the glue better when in their correspond- 
mortises. 

Mortises are made by a rotating twisted or spiral mortise 
tool inserted in one end of the main spindle. The stuff is 
clamped to a rising and falling table reciprocated by a lever 
for the length of mortise, a screw serving to feed it to the 
tool for depth, regulating stops for both length and depth 
being furnished. The mortises leave the machine with semi- 
circular ends, but these need only be squared in exceptional 
cases, as space must be left for wedging. Formerly a 
squaring out chisel was fitted to the machine, but proving 
unnecessary for the reason just stated, was eventually 
abandoned. Holes may be bored by the mortising 
tool or a round-nosed auger. For grooving, a drunken or 
wobbling saw is generally employed, which will make grooves 
from its own thickness up to ljin. wide by merely setting it 
obliquely to its ordinary running plane. Separate saws, of 
the thickness of each different groove, are sometimes pre- 
ferred; but a set of these is costly, and the drunken saw re- 
ferred to answers the purpose equally well. The general joiner, 
as improved, will accomplish an amount of work equal to that 
of some thirty skilled hands. The saw spindle is fitted with 
a three-motion cone pulley, for varying the rate of speed 
according to diameter of saw, and makes from 1200 to 3000 
revolutions per minute. The cutter blocks make 3500 to 
4000 revolutions per minute. The sawing and moulding 
sections are respectively driven from two distinct counter- 
shafts, The approximate weight of the machine is two tons. 
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SCREW PROPELLERS. 


Str,—I am much obliged to Professor FitzGerald for the trouble 
he has taken to explain that he does not know how to answer my 
questions. Unfortunately he has entirely failed to grasp the drift 
of my letter. He deals with contentions which I have never 
raised. I must ask you to permit me to go more into detail than 
I have done, because in the desire to be brief it is evident that I 
have been obscure. Let me in the first place say, to save time, 
that I do not question, and have not questioned, Professor 
FitzGerald’s mathematics. His deductions I, for the sake of 
argument, concede. They have really nothing whatever to do 
with my inquiry, which refers solely to statements which either 
refer to ysical facts or theoretical assumptions. I asked 
Professor FitzGerald how he knew these things were really physical 
facts, and, so far as [ can gather from his letter, he does not know 
that they have any existence in reality. 

There are two kinds of theory. e first is the work of men 
who, without any preconceived notions, take certain physical facts 
and draw deductions from them, and frame a theory. If the theory 
does not suit the facts, somuch the worseforthe theory ; it is rejected 
and another is framed. This kind of theory is very rare. The 
second is framed by men who bring to its formation certain notions 
of what the facts ought to be, and if the facts do not fit the theory so 
much the worse for the facts. This kind of theory is very common. 
Now it seemed to me, rightly or wrongly, that in certain respects 
Professor FitzGerald’s explanation of the dealing of water with a 
propeller, and of a propeller with water, were inconsistent with my 
observations, and I asked him to tell me how he knew he was 
right. To put my purpose more clearly, let me suppose 
that a chief engineer was suddenly called into the engine- 
room because a crank pin had heated. He would know that 
the pin was hot by the smell and the touch. He might 
then assume, as the result, let us say, of on experience 
that the pin was hot because lubrication had nm neglected. 
He might rate the engineer on watch, and the engineer 
might reply, ‘‘How do you know the lubrication has been 
resected?” and then on further examination it might turn 
out that the lubrication was all right, and the heating due toa 
totally different cause. Now it is in this way that I asked Pro- 
fessor FitzGerald ‘‘how he knew,” not with any intention of 
cavilling, but with the desire to enlarge my own stock of informa- 





tion. I will now proceed to particularise what seems to me to be 
unproved in Professor FitzGerald’s paper No. I., p. 145 of THE 
ENGINEER for August 22nd. 

First, as I understand him, he holds that water is driven away 
from a screw in a spiral. He speaks of ‘‘a rope of water.” Now 
I submit that there is nothing of the kind, and that you could as 
well make a gun discharge an unrifled projectile so that it would 
describe a horizontal curve, as a screw which would send water 
molecules on a spiral path. I have examined the action of screw 
propellers from that of the Great Eastern to that of a steam launch, 
and although I have found certain appearances which might lead 
one to believe that the water was moving in a spiral, Iam certain 
that this is a delusion. Any molecule of water which is put in 
motion by a screw blade will, the moment it leaves the blade, move 
in a right line, not ina spiral. I believe this, because I know that 
a projectile always moves in right lines, unless deviated by the 
action of gravity, &c., and I regard each molecule of water as a 

rojectile. Professor FitzGerald will see that I use the word 

lieve for one-half my argument. If he knows by direct observa- 
tion that I am wrong, and will give me a satisfactory explanation 
of how he knows, I will agree with him at once. I would much 
rather know than believe. 

The second statement on which I want enlightenment is con- 
tained in the last column page 145. As I understand that, he 
likens the action of a pa to that of a screw working in a 
nut, which is restrained from revolving by its own inertia only, 
and he goes on to say ‘the thrust by itself will not offer any 
resistance to the rotation of the water or the turning moment of 
the engine. Consequently, both the thrust and the moment of 
resistance to the engine will depend on the angular velocity 
imparted to that ring of water ; and some angular velocity must 
be im to the water else there will be no thrust or no work 
done by the engine.” 

This seems to me to be pure theory, and erroneous theory, and I 
ask Professor FitzGerald how he knows it is true. Has he ever 
tried a propeller which did not give any angular motion to the 
water? Let us assume that we have an inclined —_ AB, on this 
rests a circular mass of metal C, which we shall suppose to roll 


without friction on the plane. If the plane is moved in the direc- 
tion of the arrow, the mass C will be raised and work will be done, 
and this although no anguiar motion whatever is imparted to C. 
In just the same way a molecule of water, projected from a screw 
blade right aft, would set up thrust resistance. 1 hope Professor 
FitzGerald will understand that I am not disputing or admitting 
that a screw does give angular motion to water, but I am asking 
for a proof of the statement that in the absence of angular 
motion imparted to the water there could be no thrust; and here I 
would ask him if he knows what would happen if a disc the dia- 
meter of the screw was fitted in front of it, and the engines were 
turned ahead. 

My old friend, the late Mr. Robert Griffiths stated in 
1874, in a paper read before the Institution of Naval Archi- 
tects, “It is an unquestionable fact that when the screw 
gets an insufficient supply of water on the forward side, 
even when fully immersed, from any cause whatever, it takes 
more wer to revolve it, and gives less thrust to propel 
the ship, and this peculiar feature increases as the quantity of 
water decreases, until all the thrust will cease, and the power 
required to revolve the screw will then be about twice as much as 
it takes in a screw fully supplied with water.” It seems to me 
that this goes to show that angular momentum is not, as Professor 
FitzGerald implies, necessarily a function of thrust. The angular 
momentum imparted to the water absorbs the power of the engine 
according to him, and in its absence there is no thrust ; but accord- 
ing to Mr. Griffiths, where angular momentum is a maximum thrust 
is nil. Both authorities cannot, I think, be right. 

1 have carefully watched the action of a small screw driving a 
steam launch in perfectly clear water while I was stationed in the 
bows of a boat towed by the launch. Judging from the movement 
of air bubbles, small masses of floating seaweed, &c., there was no 
motion of rotation whatever, but the whole current is slightly 
diverted to port or starboard, according as the screw is right or 
left-handed. 

It will be noticed that Professor FitzGerald has not answered my 
question concerning the discrepancy between his views and cer- 
tain Lo gar expressed by Mr. Barnaby. Concerning Professor 
Greenhill, whose theory is certainly not that of Professor FitzGerald, 
the latter says that he makes ‘‘an assumption which in a sense’ 
safeguards him completely.” 

If I turn to the literature of the screw propeller—and I think I 
have read most things that have been written about it—I find no 
two authorities agree as to what a propeller does to water or water 
to a propeller. It is all a matter of assumption. It is for this 
reason that I asked Professor FitzGerald for a reason for the faith 
that is in him; I shall be only too happy to get out of the region 
of surmise—I have quite an open mind. After years of study and 
observation I have been entirely unable to formulate any theory of 
the screw propeller; the best practice of the day seems to be based 
on empirical rules, All the resources of mathematics have. up to 
the mt, been unable to give a means of determining before- 
hi what is the best screw for a new ship. Thus, the City of 
New York has propellers now which are very different from those 
with which she started. If Professor FitzGerald were to walk 
through the steel works of Messrs. Vickars, of Sheffield, he would 
see the yr of propellers for all the crack steamships of the 
day, and I think he would be surprised at the differences between 
them. 

In conclusion let me thank your correspondent for the great pains 
he has taken to explain for my benefit what an algebraical 
formula means. I see that he spells w with a “‘k,” and “7” 
with a superfluous ‘‘e,” but I know that his intention was good. 

I shall be happy if it lies in my power to give your correspondent 
any further explanations if he wants them, and I hope that he will 
be able to help me to some certainty on various points concerning 
which I have no solid basis for belief. Probably facts exist which 
have not come under my knowledge, or whose application I have 
not understood. If Professor FitzGerald, for example, could point 
out some passage in Rankine, showing that angular motion 
imparted to water is the only cause of thrust, I should regard him 
as very — SUPERINTENDING ENGINEER. 

London, October 27th. 





Sir,—I have read Mr. FitzGerald’s letter in reply to ‘‘ Super- 
intending ineer,” in your last impression. This directed m 
attention to the papers on the screw propeller by Mr. FitzGeral 
which I had not seen before. I have read them with interest and 
care ; there are several points, however, on which I differ from the 
author. I do not believe it to be possible to lay down any theory 
nearly so rigid and precise as that involved in his papers, because 
the conditions are so little known. It would not be fair, however, 
to undertake any criticism until I am sure that I comprehend what 
Mr. FitzGerald means. I would ask him therefore to elucidate one 
or two matters. In his sketch, Fig. 2, is a curved arrow, A—Al, 
Is this sup to indicate a stream line, or is it the path of a 
particle of water projected aft? 

Mr. FitzGerald app , in with all other writers on 
the theory of the propeller, to be unable or unwilling to trace to 
the end of its career the path pursued by a particle to which ascrew 
has imparted momentum. e late Professor Rankine laid it down 
as a species of axiom that that propeller is most efficient which 
drives astern the largest Epon 4 of water at the least velocity. 
Unless the quantity moved astern and its velocity are known, it is 
impossible to predict what the thrust on a screw will be, save by 








—— 
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empirical rules derived from it experien i 
less similar screws. Now oem we coon the tp — or 
syeetn re — from the time that it is started from rest — 
it comes res' n, we cannot tell P 
ys . how it wil be moved. how much water will be 
t is clear t the effort of any screw 

must result in raising a wave behind the nnd a dr ae, 
aft cannot get away either downwards or to the right or left, ana 
must rise to the surface. Torpedo boats running at full speed pos 
followed by a wave from 4ft. to 5ft. high, and seem to tereuaet? 
down an inclined plane. Any theory on the notion that th 
water from a screw is driven aft in a rope, to use Mr, FitzGerald’s 
words, is based on a fallacy. The water currents are extrem iy 
irregular, and the thrust on the lower blade of a screw is meer 
in excess of the thrust on the upper blade. Now, Mr. Fite(leralds 
papers take no cognisance whatever of this fact. He speaks rn 
though every part of every ring of water in the screw was e vall 
effectual in agg oy | thrust. is is flatly opposed to fac 4 It y 
likely, however, that I have misunderstood Mr. FitzGerald on th . 
points, and I shall be obliged if he will set me right. ion 


Sunderland, October 27th. TIN Tack 





HOW A LOCOMOTIVE ENGINE IS PROPELLED, 


Str,—Some twenty years ago articles appeared in Tar Encry 
and the Mechanics’ Magazine explaining 1 a locomotive rm 
propelled. Since that date I do not think a line has been penned 
on the og T have no doubt that your own views on the sub- 
ject are what may be termed the standard views, and I do not 
write this to ask you to restate them, but I ask permission to sa in 
your columns that [ fancy those views are not quite correct ol tc 
suggest that the subject being one not fully understood, and far 
less simple than appears at first sight, it might be discussed with 
advantage in your we, Feta columns, 

Most persons to whom I have spoken on the subject say that the 
engine is driven forward by the pressure of the crank shaft against 
the leading side of the axle-box. It should be easy enough to see 
that this cannot be the case when the speed is slow. The action of 
the steam on the piston will alternately push the axle against the 
leading and trailing horn plate, and the engine will be propelled 
half its time by the pressure on the front cylinder cover and half 
its time by the crank shaft urging the axle-box against the leading 


horn plate, On this so far 1 think everyone is agreed. But 
other points I do not think matters are quite so clear, pitts 
After a certain velocity is attained, the tum of the 





wheels and axle will become very great. I do not mean their 
angular momentum, but that due to the motion of translation of 
the whole mass. Now, is it not possible that this may become so 
great that the effort of the steam cannot suffice to force the axle 
against the trailing side of the box? I am not mathematician 
enough to work out this question, because part of the wheel at the 
rail has no motion of tion, and no momentum at all, and 
the top has, I suppose, four times the momentum of the centre, 
The question assumes conveniently this form : Suppose that a pair 
of driving wheels and their axle, weighing four tons, was set 
1 at sixty miles an hour, how much energy could be stored 
in it? 

While Iam on this section of the subject, may I ask some of 
your mathematical readers to tell me what becomes of the energy 
stored in the top of a wheel by the time it gets to the bottom! 
Let the circles represent a driving wheel moving at the rate of 


SO am) — 


°/ 


| . \|\ 


. B A/ 
ets : 


60 miles an hour, 84ft. per second. The work stored in any pound 
of this at A = Game But the work stored 





= 441 foot-pounds, 


at B is nought, because there the rim has no velocity. Some of my 
friends tell me that the energy is stored up during the downward 
run C and given back again during the upward run D; but this is 
not clear. How can the work stored in A be parted with unless 
it is transferred thing else? What is that else ! 

Another point for question and I have done. What are the 
roper centres to draw the line of traction of the engine through’ 
s one of them the axle-box, or the cylinder cover, or the rails ’ 

October 28th. AN APPRENTICE. 








A CORRECTION AND EXPLANATION ON THE THEORY OF 
STEAMSHIP PROPULSION. 


Sir,—In reference to the article, by me, in THE ENGINEER of 
October 10th, I t to notice, ae he BS the value of the 
coefficient C, for the low and high speeds of Lepanto, has been 
given as 35°54, and 94°5, respectively ; whereas, these are the 
values of } in theformula, E = b V 10.¢¥ employed in the calcula- 


tion. Thus, generally: C = “F and, since in Lepanto D = 

13,851 tons: the values of C, consequently, are 8594 and 3:233 

respectively, and not the numbers quoted above. We then have, 
73 ; 

the Admiralty formula, po = Cinitstrueform ; Di — 

= 8-594, for rey up to 15:1 knots; but for all higher speeds, 

3 2V1007V 
changing to ee = 3:233, so far as the greatest speed 


attained, viz.: 18-38 knots. Obviously, we may equally, write these 
in the modified forms, E = 35°54 V 10 8 V and, E = 94°5 V 10 7 V. 
the formuls applied to the calculation of the trial speed powers, in 
the article referred to, 


As often stated, the formula = lg = C, implies a resistance 


proportional to the square of a lineal dimension, by the square of 
the speed of the vessel, being overcome through a space pro- 
portional to the speed of the vessel; and the ratio of the work 
thus done, to the wer developed, in order to do it, 
according to the nockanion principle distinctly stated by Newton, 
two hundred years ago, give as their ratio, the quantity we now 
denote by C, and name the Admiralty coefficient or constant, 
notwithstanding the known fact, in no instance—when the men- 
tioned hypothesis is applied—do we ever observe the slightest 
approximation to constancy. The explanation is: the hypothesis 
quoted, is a grossly inaccurate mathematical assumption, which has 
been substituted for the deeper lying true mechanical principle, 
which may be enunciated in the following terms. : 
In any machine developing power and doing work: for the special 
machine, and its circumstances of action ; the effective pressures 
are less than the gross pressures by a definite amount, not influenced 
by the rate at which the work may be done; and, hence, known «| 
mechanicians as ‘ Morin’s constant.” Only, it must be unde ’ 
this constancy is conditional and, in a steamship, dependent upon 
external circumstances in such 4 manner that, in the same vesse’, 
we may find it presenting three very different values, in three —. 
secutive ranges of speeds. In my writings I uniformly a 
this quantity by the symbol /, which is presented in another poin 
of view by another im ~ eyed proposition, as follows. Pa mainte 
a given speed of vessel, the gross power y 18, am 
sone expended upon this defect of pressure, supposed acting eet 
the pistons at their rate of travel, when this has been multipli 
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+c number 10, raised to a power proportional to the s 

¥ wf — Or, to put this in its practical shape, the | thm 
o ~ gross power to propel a vessel at the speed V, is equal to the 
of t che of the power expended on a resisting pressure, equal to 
la Etats constant,” upon the pistons at their rate of travel; when 

has been inc by a small fraction of the speed: this 
enetion having its special value or values in each vessel. That is 


to say, in sym s— 


E= scar SN ne? Or, alternatively— 
ds 2 * 
a os tote, aoe . f + log. N -n)V. 
Log. E = log 31,010 + log. f + log. N + (a — 2) 


In which the three first tertns of the second member, will be seen to 
a nt the work done on ‘‘ Morin’s constant, os and (a — n) the 
a fraction of the speed, which as a factor of V, gives the power 
f 10, which enters as a factor of the gross power for the speed V. 
The importance of these principles will, I think, warrant me in the 
reiteration of numerical proofs, > ; 

Forty years past, analysing the trial data of ordinary double- 
cylinder paddle vessels, and the earlier examples of screw-propelled 
ca built by the eminent firms of R. Napier and R. Napier and 
Sons of Glasgow, led me to the conviction: very approximately, 
this defect of pressure might be taken as 51b, on the unit of piston 

. Ciecumstances prevented me from publishing or referring 
to this fact; nor can I now go back to these prehistoric exam les ! 
] may, however, give in illustration, the paddle vessel Paris, built 
by are, John Elder and Co,, Glasgow, which on her trial pre- 
sented the following data :— 





P.S. Paris. 
Observed 
Revolutions. Powers, 
8) 
= x x 
7°98 17°88 175 
11°06 27°00 497 
12°20 81°50 716 
13°41 85°00 1030 
Also, in this vessel : ‘ 
are 
; oe = — 16033 
108: or O10 
S = 4957; oo gs m 6953 
a—n = ‘0873; sum 295 
Therefore, applying the formula : 
ads ne 47 
. E = log. ee | 3 V. 
Log. E = log 91,010 SN + 087 


We have :— 


Observed speeds 7°98 11°06 12°20 13°41 
True speeds, V = 7°93 =11°07- = :12°12—s«18°40 
Then, ‘0873 V = *6923 9664 1°0580 1°1698 
Add, log. N = 12524 1°4814 1°4983 1°5441 
. ee . “99 ; 
Add, log. 5 i5/ . 2986 ¥ 2986 . 86 x wad 
Sum, orlog.E = 2°2483 2°6964 =2°8549 =3°0125 By formula 
Again, log. E = 2°2480 2°6964 2°8549 3°0128 By data 


A slight correction on the speeds, giving a perfect agreement ! 

Let us next examine another paddle vessel, by the same eminent 
firm, but of later date, and having double cylinder compound 
engines :— 

P.S. Prins Hendrick. 


pn ng Revolutions. Powers. 
° N. E. 
12°18 21°87 1259 
14°19 25°5 208 : 
16°72 81°3 3678 
Also, in this vessel : 
Log. ~~ * = -0790. 
21,010 
f = ‘7068 lb.; o log. f 4 === 8498; 
and a—n = °0683; sum = 9283 
Therefore, applying the foregoing formula : 
Observed speeds = 12°18 14°19 16°72 
True speeds V = 12°18 14°15 16°72 
Then, +0683 V = °8318 9668 11419 
Add, log. - = 1°83398 1°4128 1°4955 
Add, log.“ * 9 . “9 
ae ee eee 
Sum, or log. E. = 8°0990 3°3079 8°5657 By formula 
Again, or log. E = 81000 3°8079 35656 By data 


A slight correction on the middle speed, makes the agreement 
perfect ; and we see Morin’s constant, looked upon as the piston 
pressures which obtain, when the pistons are bordering on move- 
ment ; or in other terms, the initial friction of motion in the first 
vessel, with equal cylinder engines, We apes = gives f= 51b., 
while in the second example, with Woolfe or compound engines, 
as does not seem unreasonable, we find / slightly over 71b.! We 
cannot proceed any length in this inquiry, however, without having 
this curious fact forced upon our notice, instead of being nearly con- 
stant in similar or even the same vessel, we find most marked and 
inexplicable variations, of which I have published many examples. 

Thus, in 1875, the late Mr. Wm. Denny made three sets of 
experiments upon two sister screw vessels, with compound machi- 
nery. These yielded the values of f as, 5°812, 3°90 and 6-908 
respectively, while upon another ty of somewhat larger sister 
vessels the values came out: 4°427, 3°65, and 5°32 respectively, 
the mean of the whole being 5:005lb. Another larger vessel, the 
Merkara, tried about the same time yielded the following results:— 


Trial Data SS, Merkara, 27th August, 1875. 


Trial. a Revolutions. Powers, 
I 12°91 63°28 1968 
Il. 11°09 54°35 1225 
Tl, 9°20 44°75 718 
IV. 6°20 81°15 299 
Also, in this vessel : 
d?s 
Log. = — 16238 
8 91.010 
Log. f = “8768 
Sum = 5006 
and (a = n) = 07655 


sotections, which are explicitly tested by the following calcula- 


on :— 


SS. Merkara. 

Observed speeds = 12-91 11°09 9°20 6°20 
True speedsV. = 12°91 1118 9-20 6°295 
Then -07655V. = 9883 8520-7048. ~~—-“4819 
Add, log. N. = 18007 1°7856 16512 1°4984 
Add, log, @* -. . é : . 

sia 21,0107 yaad vod wed + 
Sum, orlog. EB = $'2896 80882-28561 «24759 By formula 
Again, log. E = =‘ 8'2896 ©0880 -2'8561 24757 By data 

Thus, it is 


shown, with a very slight correction on the second and 

72 Sbeerved speeds, the value, Log. / = ‘8768 and, consequently, 
the pane ig eory here proposed is in perfect agreement with 
b “ further illustrate the variations of the quantity f, as influenced 
Bog corent kinds of machinery, refer to Zndustries of 16th March, 
se in which will be found, the complete data of trials of the 
rl og Thetis, fitted with three cylinder compound engines— 
yinders, 14in,, 23in., and 36in. by 2ft. 3in. stroke. 





In this vessel we have: 








@ 
y = — 2°3020 
8: 91,010 
And deduce, log. f = 11691 
Therefore, sum = ~ 1°4711 
Also, (a-—2) = "1033 
The trial data are:— 
SS. Thatis. 
yen Revolutions. Powers. 
12°25 127°0 690°3 
10°99 100°0 403°7 
9° 685 94°5 271°8 
7°31 73°0 123°0 
To test these deductions, proceed as follows :— 
Observed speeds = 12°25 10°99 9°685 7°31 
True speeds V = 12°24 10°99 9°56 7°31 
Then, ‘1033 V = 1°2644 1°1350 “9870 *7550 
Add Log. N = 2°1088 2°0000 1°9752 1°8639 
dd, Log. “78 f= -1°4711 -1-4711 -1-4711—-1-4701 
Add, Log. ai010' 1°4711 -1°4711 -1°4711 
Sum, orLog.E = 2°8898 2°6061 2°4383 2°0900 By formula. 
Again, Log. E = 2°8390 2°6061 274886 = 2°0899 By data. 


The agreement here is also practically perfect. _ Showing in this 
case, Log. f = 1°1691, and consequently f = 14°76 lb.; somewhat 
of a contrast to the, about, 5 lb. and 7 lb. of fo: ing examples ! 
Let us now examine a case of quite as serious difference between 
values, shown by the same vessel, accordingly as it is driven at a 
higher or lower range of is! 

n Engineering of 17th October, 1879, Messrs. Yarrow have pub- 
lished the trial data of a torpedo launch ; when tried over a great 
range of speeds, as follows:— 


Torpedo Launch. 
Observed 


Speeds, Revolutions, Powers. 
39°5 442 401 
19°0 420 865 
18°25 897 817°3 
16°2 830 196°8 
15°3 3:0 164°4 
14°25 288 125°6 
In this vessel we have: Log. aa = — 3-9055, and the figures 
’ 


quoted, conclusively indicate, from the lowest speed tried up to 17°6 
knots, we have: Log. f= *7360 ; consequently, /=5°45 lb.; while from 
17°6 knots to the highest s attained, this suffers the serious 
augmentation: Log. f = 1°1942; and coi uently, f = 15°64 lb. 
Again, corresponding to the first value, we have: (a—n) = ‘070; 
but, for the second, an inverse variation, and (a—2) = *044, only! 
The values of log. san J in the two cases are: — 2°6415 and 
-—1-0997 respectively, ‘these facts being easily verified, as in the 
following calculation :— 


Torpedo Launch (High Speeds). 





Observed speeds = 19°5 19°0 18°25 
True speeds, V = —«19°5 19°08 18°25 
Then, *044 V = *8580 8395 “8030 
Ada, log ¥ = 2°6454 26282 2°5988 
log. "*_ f = ~-1°0997 -1°0997 -1°0997 
Add, Og. 31,010" 5 — ; 1 es 8 vin 
Sum, or log. E = 2°6031 2°5624 2°5015 By formula 
Again, log. E = 2°6081 25623 2°5015 By data 
Again, for low speeds:— 
Observed speeds = 16°2 15°3 14°25 
True speeds, V = 16°2 15°47 14°24 
Then, 070 V = 1°1340 1°0829 “9982 
Add, Log. a = 2°5785 2°4914 2° 4596 
dd, log. "* 7 = -2°6415 -2 -2° 
Add, log. 21,010 1 2°6415 2°6415 
Sum or log. E = 2°204) 2°2158 2°0998 By formula 
Again, log. E = 2°2940 2°2159 2°0990 By data 


After these examples, I think it unnecessary to insist upon the 
fact: the quantity f enters as a direct factor of the gross power 
required to propel a steam vessel at any speed ; it is, therefore, of 
importance that it should be the least possible—a minimum. But 
this has to be taken in connection with the fact: the exponential 
factor (a — ) simultaneously varies in the opposite direction, 
increasing when f diminishes, For any given speed it is the whole 
expression, *E = a B10 fN 10 (e—*)V, which is to be a 

J 
minimum; and attention must be directed to the meaning and 
relation of the quantities f and (a — ”), before that we are able to 
apply the ordinary rules of the differential calculus. 

lasgow, October 18th. ROBERT MANSEL. 








LUBRICATING OILS. 


Sir,—My best thanks are due to Mr. Bertram Blount for his 
eloquent review of my article on ‘Lubricating Oils,” which 
appeared in your issue of the 17th inst. My article was written for 
the information of engineers who have every day before them prac- 
tical illustrations of the unaccountable failing of many lubricating 
oils, and not for the edification of theorists, who are ever ready to 
advertise their knowledge by attempting to pull to pieces the work 
of their practical contemporaries. In spite of my friend’s assertion 
to the contrary, I must still maintain that gravity and body—or, as 
he puts it more preferably, ‘‘ specific gravity,” and viscocity—in 
theory widely differ, but in practice are intimately connected and 
mutually dependent on one another. If an oil with a high gravity 
had also a high viscosity it would cease to be termed a lubricating 
oil, and therefore comes before the range of my article as an illus- 
tration of my — In the process of blowing oils you raise 
the gravity considerably, and you also increase its budy ; therefore, 
if these two conditions are acted _ exactly in the same way by 
this erage” they must necessarily closely connected with one 
another. We are well aware that mineral oils, when pure, have the 
same co-efficient of ex ion when heated; but evidently Mr. 
case oley not topen that — of the Russian mineral oils now 
impo! into this country have been previously improved by givi 
them a fictitious gravity, which is quick] Med on amehiion 
heat. Methods of thickening are also well known in Russia as wel 
as England. 

His remarks on specific goonty apparatus require very little 
notice. If I wished to take the gravity of an oil to a fourth place of 
decimals, I should certainly use a Sprengel’s tube; but engineers du 
not — this great accuracy, hence my recommending the use 
of the hydrometer. 

Mr. Blount seems to think I did not describe fully enough 
Professor Abel’s valuable flashing point apparatus, but it is al y 
so well known that I refrained from taking up your valuable space 
by giving in detail the working of this apparatus, especially as my 
intention was, when writing the article, to bring out new ideas, not 
old ones, on the examination of lubricating oils. My remarks on 
the use of oleate and stearate and alumina do not appearto have met 
with Mr. Blount’s approbation. How strange! seeing that at the 

resent moment the market is full of this class of oils, and is 
largely used for the lubrication of marine engines. Perhaps this 





*Since E = oN N (P++,rp), an obvious axiom when P+rp 
denotes the n for pound engi This formula 
obviously reduces to (P + r -P) =f 10 (a—n) V, The simple force rela- 
tion which may be easily verified for any case. As often explained, 

a satisfies the equation E = b}V10¢V. The vis viva or energy relation. 

n is a N=mV10%"V, The virtual velocity relation. 








wrinkle was a little too practical to suit his tastes. I apologise for 
— up so much of your valuable - \ A. CHARLIER. 
3, Oxford-terrace, Blackheatb-hill, 5.E., 
October 27th. 





THE PURCHASE OF LAND FOR RAILWAYS. 


Sir,—A case recently decided in the Court of Appeal, that of 
Fink v, the London and South-Western Railway Company, has an 
rs ee = a on the question asked by your correspondent 
‘*B.” Section 15 of the Railway Clauses Consolidation Act, 1845, 
as to the distance to which a railway company may deviate from 
the line delineated on the Parliamentary plans, and the decisions 
under that section, to the effect that the dist. is to be d 
from the medium filum vie of the line of railway actually laid 
down to that of the line delineated on the plans, apply only to the 
construction of a new line of railway, and not to the widening of 
an Frage 7. 

e facts briefly were:—By a special Act a railway com 
were authorised to widen their existing line, and po, Ae Parlia- 
mentary plans the existing line was delineated, and there were 
dotted lines on either side indicating the limits of deviation. The 
company constructed a portion of their widening outside the 
limits shown by one of the dotted lines, and upon land taken by 
them from the plaintiff, who brought an action in the Chancery 
Division against them for an injunction, but did not show that he 
had sustained a special damage by reason of their acts. 

The land of the plaintiff taken by the company was comprised 
in the Parliamentary plans and books of reference. It consisted of 
two dwelling-houses and their curtilages. The company first gave 
notice to take such parts of them as were within the limits of 
deviation; but after receiving notice from the tenants, under 
Section 92 of the Lands Clauses Act, requiring them to take the 
whole of the tenements, and also a letter from the landlord refusing 
to give up any part which he was not compelled to sell, they gave 
a fresh notice to take the remainder of the two tenements. The 
plaintiff contended that the railway company had exceeded their 
powers in taking this land, which was rot included in their com- 
pulsory powers of acquisition. The company were only empowered 
to widen their existing line of railway, and not to construct a new 
one, and the case was therefore governed by different considera- 
tions from those applying to a line constructed for the first time 
under Parliamentary powers. The dotted lines on the Parlia- 
mentary plan showed the utmost limits to which the company 
might deviate, and they had no right to take land, still less to 
construct their widening outside those limits. 

For the defendants it was contended that they were authorised to 
construct additional lines of railway running approximately 
parallel to and by the side of the existing railway, branching from 
and ultimately running to it again. The circumstance that the 
dotted line was irregular was not material, because that line was 
not intended as a line to be taken for the medium filum of the 
additional railway, but merely indicated an area beyond which the 
deviated medium filum might not be carried, and the only effect of 
the irregularity in the limit of deviation was that the outside of the 
area could not be reached at all points. Mr. Justice Kay, remark- 
ing that he was astounded that any one should think it 
worth while to contend for such a proposition, gave judg- 
ment that the company were bound to construct their widen- 
ing wholly within the limits of deviation, and had exceeded 
their powers in constructing it outside those limits. But 
assuming that the company had exceeded their powers in the 
construction of the widening, yet, as the land taken was included 
in the Parliamentary plans, and no special damage to the plaintiff 
had been proved, the action could not be maintained; also, that as 
the two houses and curtilages were included in the Parliamentary 

lans, and were, under the circumstances, reasonably necessary to 
* taken for the completion of the company’s works, the company 
had the power to take them, although they were outside the limits 
of deviation, and that the notices were valid, notwithstanding the 
refusal of consent on the part of the landlord. From this decision 
the plaintiff appealed. The Court of Appeal, composed of Lords 
Justices Cotton, Lindley, and Lopes, dismissed the appeal, uphold- 
ing the views of Mr. Justice Kay. 

rd Justice Cotton observed :— Whether the railway company had 
or had not confined their line within the limits of deviation, they 
were entitled to treat for the whole of the land comprised in the 
two notices. There is a good deal of difficulty as to the powers of 
the company to extend their line beyond the limits of deviation in 
a case like this, but there is no question that they may take lands 
beyond the limits of deviation if they are required for the purpose 
of constructing the works which they are authorised to make by 
the Act of Parliament and therefore their power to take land is 
not limited to land within the limits of deviation, but limited to 
land described in the books of reference and Parliamentary plans. 
Reasonably necessary for the purpose of ———- the railway is 
not necessary in the sense that without it the railway could not 
have been constructed, but whatever is required reasonably for the 
purpose of enabling a railway company to construct their railway. 

Lord Justice Lindley :—The key to the whole matter is to be 
found in the er view adopted by the plaintiff, that under 
no circumstance could the railway company justify taking land 
which was beyond the limits of deviation. That is the root of the 
whole of the litigation, and is a mistake. The limit of deviation 
has reference to the line of rails, and if there are pieces of land 
outside the limits of deviation, but properly referred to in the 
book of reference and deposited plans, and if these pieces of land 
are bond fide wanted for the purpose of making the line within the 
limits of deviation, there is no authority to show that such pieces 
of land cannot be properly taken by the railway company. 

Lord Justice Lopes:—If the company had given a notice for 
what is contained in both notices in the first instance, we should 
never have heard anything of this case. It could not be then said 
that any land was taken without Parliamentary sanction. This is 
a very peculiar case. Both the plaintiff and defendants have mis- 
taken their rights. The plaintiff took a wrong view when he 
contended that no land in any circumstance could be taken beyond 
the limits of deviation ; the defendants, on the other hand, took a 
wrong view when they contended that the medium jfilum of the 
widening was to be placed on the dotted line. C.P. 

Westminster, 8,W., October 29th, eds 











STEAM LIFEBOATS. 

Sir,—In your impression for ot 5th, I see a picture and 
description of a steam lifeboat. ill = permit me to say that, 
as far back as 1874, Herr Gustav A. Mitzlaff, of this town, read 
before your Institution of Naval Architects a paper, in which he 
described a steam lifeboat containing all the features of that you 
describe, save the Thorneycroft boiler. M. C. 

Rostock, Germany, October 26th. 


CONTINENTAL RAILWAY SPEEDS. 


Sir,—With reference to the first paragraph on ‘“ Railway 
Matters” in last week’s ENGINEER, it would be interesting to learn 
by what means the French Northern Railway and the Belgian 
State Railway contemplate running from Paris to Brussels in 
three hours and twenty minutes, The distance is 1924 miles, I 
fancy the contemplation stage will last some time. Sc 

Oxford, October 27th. — 


‘ov continuation of Letters see page 363, 








Tue Agricultural Show of the Bath and West and 
Southern Counties Society will next year be held at Bath, com- 
pence Wednesday, June 3rd, and terminating on Monday, 

une 8th, 
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WROUGHT IRON PULLEYS. 


(To the Editor of The Engineer.) 

Sir,—I shall be obliged if any of your readers can furnish me with the 
addresses of makers of machinery specially designed for the manufacture 
of wrought iron pulleys. P. 

October 24th. 





HELICAL GEARING. 


(To the Editor of The Engineer.) 

Sir,—In a series of articles on ‘‘ Gearing” that I contributed to the 
English Mechanic in 1887-8, the construction of helical wheels was 
explained and illustrated. The information will be found in m issues 
of May 4th and May 25th, 188s. . 

October 26th. 





FLINT GLASS. 
(To the Editor of The Engineer.) 

Sir,—I will be obliged to any reader who can inform me if any work 
on flint- ‘glass making exists, with the name of the publisher. It is dealt 
with in Tomlinson’s Cyclopedia, but I think there must be some work 
published devoted entirely to the subject, and shall be glad of a reply 
mere your ‘nee W. M. 

October 27 





SMITHY CHIMNEYS. 
(To the Editor of the Engineer.) 

Sir,—Does any correspondent know any smithy in England where the 
smoke from a row of forges is carried through one common flue to a 
chimney? If so, could he give us the dimensions of the flue, inside 
diameter of the chimney, and how many fires run into it? Is the first 
pred of this system more than building a separate stack to every oye 
orge ? 

October 27th. 
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THE BURNING OF REFUSE. 


Coumns of correspondence have lately appeared in the 
daily papers complaining of the noxious vapours and 
offensive gases which affect a considerable portion of the 
metropolis. The ery is particularly loud from Kensing- 
ton, and it is conjectured that much of the nuisance 
referred to is due to the burning of “soft core,” or in 
other words, dustbin refuse, in certain brickfields, pos- 
sibly in the furnaces of the brick kilns. The odour is 
especially powerful in the night, and many persons assert 
that it has the effect of waking them out of their sleep. 
Nausea, headache, and sore throat ensue, and it is suspected 
that diphtheria is among the results. The mischief is not 
limited to Kensington, but is spread over a much wider area, 
bordering on Kensington-gardens and Hyde Park and 
extending as far eastward as Park-lane and Piccadilly. At 
the same time there is a renewed remonstrance against 
the nauseous smoke given off by the City ‘“ destructor” 
at Lett’s Wharf. The putrid fumes from the tall chim- 
ney are wafted by the wind, sometimes to the Embank- 
ment Gardens and the flowery land of the Temple, and 
at other times to the populous regions of Lambeth. 
There has been great lamentation over the whole sub- 
ject, the Vestrics and the Commissioners of Sewers have 
been well abused, and the aid of the County Council 
has been invoked. But there is a broad question 
connected with all this, and one which has been ina 
great measure overlooked. We have had our troubles 
with sewage, and those troubles are not yet at an 
end. Another puzzle now presents itself. With a rapidly 
increasing population there is a growing peril connected 
with the disposal of the comparatively dry refuse of 
towns. We speak of peril, because there is more danger 
than difficulty in the action that is taken. The question 
is governed by considerations of expense. It is found 
cheaper to burn the refuse of towns than to cart it or 
barge it away. The thing to be dreaded is that in their 
zeal for the cremation of the stuff that comes from the 
dust bins and the markets, the local authorities will 
sublimate the nuisance, and cast it abroad on the air like 
the ashes of the Egyptian furnace, which once scattered 
malarious dust over the land of Nile. It is possible that 
destructors may be so managed as to give no annoyance ; 
but the example of the City destructor is not very 
encouraging. This affair has been complained of in 
Parliament, and the Government have called in the 
assistance of Mr. Alfred E. Fletcher, the Chief Inspector 
under the Alkali Acts. This gentleman is understcod 
to have inspected, reported, and advised, and still 
the chimney on the Surrey side of the Thames 
near Waterloo Bridge sends forth its sickening 
cloud. When this vapour descends, some hundreds of 
yards distant, although it appears only as a thin haze, 
scarcely perceptible to the eye, the odour is detestable. 
The premises connected with the destructor may be per- 
fectly clean and wholesome, but the mischief is done at 
a long range, and the blow is struck at a distance. At a 
moderate calculation, the area thus dominated exceeds 
that of a circle a mile in diameter. The obnoxious 
chimney is fully a thousand yards from the northern end 
of Blackfriars Bridge, and the peculiar odour has been 
detected as far off as St. Paul's Churchyard. In the 
other direction it has reached to Westminster Abbey. 

Seeing what happens in London, we feel a little 
anxious for those provincial towns which are rushing into 
the cremation system for the disposal of their rubbish. 
The City Commissioners of Sewers were influenced by 
the example of Leeds. The Armley-road destructor was 
visited in 1881 by a deputation from the Commissioners, 
and a favourable impression was produced. But Colonel 
Haywood, the engineer of the Commission, gave a some- 
what guarded report on the subject. He remarked that 
the spot where the destructor was placed was in the 
immediate neighbourhood of many large manufactories 
and chimneys, and was “not far from gasworks.” Pro- 
ceeding with his description, he said: ‘‘ The atmosphere 
was smoky and offensive at the time of the visit of the 
deputation, and probably is more or less so at all times.” 
Further, Colonel Haywood remarked: ‘“ The only smell 
noticeable within the station was a sulphurous one, 
much resembling that from a brickfield, but it was not 





noticeable outside the station inclosure.” Possibly it 
was there mixed up with other smells, or it may have 
been carried by the wind overhead to some remote spot. 
In coming to a conclusion on the subject, Colonel Hay- 
wood said the sulphurous odour was perceptible both 
at the Armley-road and the Burmantofts Stations at 
Leeds, and it was his opinion, that “such smell, whether 
really injurious to health or not, would certainly be 
objected to as a nuisance and injurious to health, if 
perceived at Lett’s Wharf.” In like manner it was 
reported in Tue ENGINEER of the 10th ult., on the occasion 
of a visit recently paid to the Armley-road destructor by 
some members of the British Association, that ‘“ the 
Leeds destructor works very satisfactorily, but rather 
more smoke is emitted than would be tolerated in 
London.” So Colonel Haywood reported nine years ago, 
saying, ‘‘ Leeds may be taken to illustrate the possibility 
of burning house refuse as fast as it is brought to the 
works, and that it can be done without causing material 
nuisance if care be taken in selecting suitable sites.” 
A “suitable site” appears to be one where so many dis- 
agreeable odours are to be found that one more makes 
little difference. 

Obviously it is not enough to burn the actual refuse. 
The smoke itself must be burned, and even then there is 
some risk of offensive gases emanating from the chimney- 
shaft. Still, itis to be hoped that this may be prevented. 
The last report of Mr. Fletcher under the Alkali Acts 
contains a reference to the “ nauseous smell” at one 
time emitted by the town refuse works of the Manchester 
Corporation at Holt Town. In that case foetid steam was 
treated in a shower-bath wash-tower. Mr. Fletcher says, 
“T had some difficulty in proving to the Health Com- 
mittee that the cleansing effect of the wash water was 
not sufficient, for the vapour, when discharged into 
the chimney, was so masked by the smoke and gases 
found there that its detection was difficult.” Never- 
theless, Mr. Fletcher states that “At a distance of 
a mile from the works, when the wind brought the 
smoke of this chimney over a district, the offensive 
smell was painfully apparent.” At last the Com. 
mittee were convinced, and the Corporation engineer, 
Mr. H. Whiley, designed what is considered “a 
very effective cremator, or burning chamber,” through 
which the fetid gases are made to pass before they are 
allowed to escape up the chimney of the works. This 
cremator is a brick chamber, 8ft. wide, 5ft. high, and 52ft. 
long. The walls are thick, and the interior is traversed 
by baffling walls, so that the air in passing through the 
chamber makes a serpentine course of about 112ft. So 
satisfied were the authorities with the working of this 
apparatus, that they resolved on erecting a second 
cremator on the same plan. It is mentioned by Mr. 
Fletcher that a cremator for a similar purpose was erected 
several years ago by the Rochdale Corporation, and has 
been maintained in successful work ever since. 

If these results at Manchester and Rochdale are to be 
relied upon, the chimney at Lett’s Wharf ought to be 
speedily deprived of its terrors. A boon of immense 
value will be conferred upon all large towns when some 
mode of disposing of house refuse “‘inofiensively and at 
little cost, or perhaps with a moderate profit, is clearly 
demonstrated. The destructor works at Leeds nearly 
pay their way. A destructor has been erected by the 
Hastings Corporation at a cost exceeding £4000, and is 
described as proving highly successful, effecting a saving 
of several hundred pounds to the rates. On the other 
hand, it is stated by some parties that the chimney at 
Hastings emits a sickening smoke, which, when blown 
by a southerly wind, quite destroys the pleasure of a 
ramble on a beautiful hill-top lately purchased for the 
town by the local authority at a considerable cost. Yet 
it has been stated in our columns that the representatives 
of sixteen local authorities have inspected the Hastings 
destructor, and eight have decided to adopt a similar 
plan. If these destructors are to be spread all over the 
country, it is to be hoped that they will be duly equipped 
with the Manchester cremator. Unless care be taken, a 
new form of nuisance will be inflicted on the community, 
worse than that which it is intended to remove. 


GERMAN EXPERIMENTS ON THE ATTACK OF DECKS. 


Waite Herr Gruson was exhibiting the power of quick- 
fice howitzer fire at Tangerhuette, the Times informs us 
that Krupp was carrying on trials at Meppen which have 
a special interest for us in England, seeing that they 
concern the attack of ships’ armoured decks by high 
angle fire; and this question affects us in two ways—first 
because English ships are perhaps the most likely of all 
to be exposed to it, and secondly because we employ high 
angle fire as an important element in the defence of our 
coaling stations. If anything further were needed to 
point the lesson, it might be found in the circumstance 
that since 1879, when this branch of investigation was 
commenced at Meppen, Krupp has done us the honour 
to select English models for his targets. 

The recent trials were made, we are informed, with a 
howitzer of new type, 28°55 cm. (11°25in.) calibre and 
11°6 calibres or 10ft. 10°5in. long, weighing 10-998 kg. or 
10°83 tons, with a mounting of 14 tons and a bed of 
45 tons. The projectiles were armour-piercing shells of 
from 512 1b. to 936 1b. weight, fired with various charges 
up to 57°3 lb. of prismatic c/82 powder. The target was 
a horizontal armoured deck, 52ft. by 13ft., composed of 
four steel plates rivetted together, the three upper ones 
making up a thickness of 76 mm. (2°99in.) and the lowest 
13 mm. (0'5lin.) ; the total thickness was therefore 3}in. 
This was backed with iron ribs and wood, and firmly 
supported at a height of 5ft. from the ground. 

A series of ten rounds was fired at 45 deg. elevation, 
with steel armour-piercing shells weighing 661 ]b., and a 
charge of 25 lb. of pebble powder. The range was 3870 
yards, or 2°2 miles. The greatest longitudinal deviation 
was 95ft., and greatest lateral deviation Q7ft. One hit 
was obtained with a longitudinal deviation of 6}ft., and a 
lateral deviation of 19in. The striking velocity was 610ft., 
and the angle of incidence was 46} deg. The target 
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was pierced, and the supports bent considerably; ten 
rivets were loosened, and plates bent in about an inch in 
the centre; the projectile was found uninjured at a 
depth of 5ft.in the earth. The second of the shots— 
striking the target (?)—was one of a series of sixteen 
fired with an elevation of 63 deg., and a charge of 33°8 ]b., 
the range and projectile being the same as before. The 
greatest longitudinal deviation was 105ft.,and the greatest 
lateral deviation 88ft. One hit was obtained, of which 
the longitudinal deviation was 5ft., and lateral 20in. The 
striking velocity was 75lft., and the angle of incidence 
66 deg. The target was again pierced, and the centre of 
it depressed nearly 2in. Thirteen rivets were displaced, 
and the supports were seriously bent. The projectile 
was found uninjured 15ft. to the rear of the hole, and 
4ft. deep in the earth. 

Experiments, we are informed, “ were also tried against 
steel targets, inclined at an angle of 45 deg., and placed 
at a distance of 165ft. from the howitzer. The horizontal 
target had represented the summit of the curved deck of 
a cruiser; the inclined target represented the slopes of 
that deck, and two of them were experimented with. 
One was 114 mm. (4°48in.) thick, and measured 8ft. by 
63ft.; the other was 89 mm. (3°5in.) thick, and measured 
6ift. each way. Both were well backed with pine, and 
firmly supported, and both were easily pierced by the 
projectile from the new howitzer. Finally, experiments 
were conducted in order to obtain full ballistic and other 
details concerning the weapon, and to these ends 253 
rounds were fired. The following are particulars of three 
representative rounds :— 


Powder charge. Projectile. Muzzle velocity. enn 4g 

Pounds. Pounds. Foot-seconds. Tons. 
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“Of the two series, of twenty-six rounds in all, twenty 
projectiles would have fallen upon the target if, instead 
of measuring what it did, it had been of the shape and 
superficies of, say, the Centaur’s deck, about 360ft. long 
by 60ft. maximum breadth.” 

It is most desirable to investigate the bearing of this 
experiment on the question of the attack of ships’ decks. 
That the gun thus fired was more than a match for most 
of our ships’ decks goes without saying. The following 
features, hovever, must be noticed: first, the best armour- 
piercing projectiles were used; secondly, the conditions 
represented are those of a vessel in a stationary position; 
and thirdly, the howitzer, including its mounting and 
platform, is represented as weighing about 70 tons. The 
idea of deck attack has hitherto been the application 
of comparatively inexpensive, unarmoured batteries, in 
which the presence of a piece of this power, especially 
firing steel projectiles, is hardly contemplated. The 
time of flight of the second series of rounds fired at 
65 deg. is not given. This is an important element 
in the conditions, for it not only affects the question of 
motion, but the liability to error from the effect of wind. 
The pressure given in the first round is so high under the 
circumstances, that it appears to be chiefly valuable as 
showing how unsuitable pebble powder was to the work. 
To come to the point, however, it appears probable that 
the piece in question would both strike and perforate the 
decks of most war vessels lying at anchor in a large pro- 
portion of any rounds fired with steel armour-piercing 
projectiles. That it would go through the bottom, as 
suggested in the article from which we quote, we do not 
believe. A blind forged steel projectile would not readily 
break, but so crowded are our decks with heayy machinery 
that it seems very unlikely that it would effect more than a 
certain amount of mischief in the way of fraeture, especially 
as it does not fall truly point first, and its path is not nearly 
vertical. A forged steel projectile is so expensive that 
hitherto its use has not been contemplated in deck attack. 
Next, suppose a forged steel projectile to be fired with a 
bursting charge of some high explosive, this would 
undoubtedly effect terrible mischief locally. Lastly, 
suppose common shells to be fired, the damage would 
be probably in a higher region of the ship than in 
the case of the forged steel armour-piercing projectile ; 
but the bursting charge would be larger, and it appears 
probable that coast batteries will be supplied with 
common shells, either of steel or cast iron, rather than 
with armour-piercing ones. Hitherto results obtained 
with high angle fire have led authorities in this country 
to regard it mainly as a means of compelling ships to 
keep in motion, by which their powers of offence against 
the shore are greatly limited. Common shell effect 
enough injury for this purpose, so that we are forced to 
the conclusion that Krupp’s experiments, interesting and 
valuable as they are, gain little from the employment of 
forged steel projectiles. If anyone doubts the contention 
that such a projectile could seldom or ever be expected 
to perforate a ship from top to bottom, let them visit 
some of our men-of war, and, after finding their way 
about the labyrinths of machinery on the various decks 
of the ships, we think that they will conclude that many 
shells would run small chance of ever reaching the armour 
deck, and that the function of the attack of decks by 
vertical fire is limited to the production of great, but not 
fatal, injury to ships lying at anchor. 


MAGNESIA IN PORTLAND CEMENT. 


THE great and growing importance of Portland cement 
as a material for engineers’ use for work of the heaviest 
and most permanent description makes all data concern- 
ing its trustworthiness more than welcome. Owing to our 
national tendency to individual thought and action, those 
of us who are directly interested in the subject have, as a 
rule, formed their opinion, and stick to it with character- 
istic tenacity. Thanks, however, to the somewhat narrow 
range of experience which a single individual must almost 
inevitably possess, an opinion of this kind is often based 
on inadequate grounds, and is one-sided, if not erroneous. 
Free discussion and interchange of views among cement 
makers and users would be most valuable, and the forma- 
tion of a body akin to the Association of German Cement 





Makers, with similar objects and methods, could not but 
lead to good results. Failing native talent we must look 
abroad, where there is certainly plenty to interest us. 

Not long ago the failure of certain important sea work 
caused an outcry against a substance possessing a very 
white and innocent appearance—magnesia. Engineers, 
not unreasonably alarmed by the dreadful accounts of 
the mischief it had wrought which were freely circulated, 
preached against it a war of extermination. The unfor- 
tunate cement maker in many cases, blissfully ignorant 
of magnesia save in relation to the ailments of childhood, 
was driven well nigh desperate by sudden and imperious 
demands for the minimum possible percentage of the 
accursed thing. The aid of the chemist, sometimes it is 
to be feared equipped with such knowledge as may be 
gleamed by a hasty perusal of the article “Cement” in 
a technological dictionary, was invoked and led to fresh 
confusion. Analyses were made of the fresh cement, of 
briquettes set in water and air, of the “ white stuff” that 
sometimes appears on them, of deposits on concrete 
blocks exposed to the action of sea water, and constantl 
with the result that the dreaded oxide was again ymmeee | 
Like most errors of any vitality, this particular delusion 
contained an element of truth. No one having even a 
superficial knowledge of the subject would deny that 
dolomite should at least be used with caution in the 
manufacture of cement, but the lengths to which the 
magnesia crusade was carried afforded food for mirth to 
the cognoscenti. Thanks to the persistent good sense 
of some who did not yield to the general panic 
there are symptoms that the tide has _ turned, 
and restoration to sanity is imminent, even in cases 
at one time reckoned hopeless. At this juncture 
it will be well to try the remedial action of a few cold 
facts. The direct experimental method has much to 
recommend it, and the figures recently obtained by 
Dyckerhoff are worthy of the closest attention. 

This experimenter, whose original paper may be found 
in a recent number of the Thonind Zeit., investigated a 
series of cements with a content of magnesia ranging 
from 1-9 to 21°24 per cent. Itis most noteworthy that the 
former figure—the very lowest whichis reckoned as charac- 
teristic of anormal cement, that proved faultless when cri- 
tically examined—is nearly double the maximum fixed by 
some cement users on this side of the North Sea. That 
fact needs no comment, but its proper digestion may 
possibly restore the confidence which English specialists 
of the better sort have vainly tried to instil. A condition 
of the utmost weight, and too often overlooked in re- 
searches of the kind, was in this case scrupulously com- 
plied with; ample time was allowed for the development 
of latent defects, the experiments extending over two years. 
All the cements dealt with increased in strength up to the 
end of six months, although those containing most magnesia 
were weaker than the others. The three containing the 
largest proportion of magnesia, viz., 10°82, 17°80, and 
21-24 per cent. respectively, began at this point to 
retrograde rapidly. Two other specimens, containing 
6°23 and 11°36 per cent., increased in tensile strength up 
to twelve months, and then gave evidence of retro- 
gression. It was also proved that the temperature at 
which the cement had been burned was of considerable 
influence, lightly-burned cements growing weaker sooner 
than those made from well-burned clinker. This is in no 
way surprising, for it is a well-known chemical fact 
that the exposure of magnesia to a very high temperature 
renders it almost inert, or, to speak more exactly, slower 
in its reaction with water, the product slaking very 
gradually, and remaining caustic for a considerable 
period. Magnesia, then, in this condition would not 
hydrate either at the time of setting or long afterwards, 
and would only do so and thereby expand with destructive 
force long after the work in which it was employed was 
finished past remedy. 

To sum up, then, it is plain that magnesia in tangible 
amount, e.g., over 5 per cent., is distinctly dangerous, 
and cement containing such a proportion should be 
rejected without appeal; but the moderate quantities 
found in ordinary Thames or Medway cements of good 
quality—almost invariably nearer 1 than 2 per cent.— 
are thoroughly innocuous, and rejection based on their 
presence is capricious, vexatious, and in the highest 
degree unreasonable. Proper watch by means of analysis 
on the quality of cement in this particular and unbiassed 
specialist judgment will prevent needless alarms and 
disastrous failures. 





THE NORTHERN COKE MANUFACTURE. 


In the county of Durham the coke manufacture is one of 
the few controlling industries, affecting as it does alike the 
contributory coal trade and the iron and steel trades; and 
there are signs that this winter the changes in the price of 
coke may have their effect on both ; for whilst the fall in the 
price of iron in the early part of the year caused the pro- 
duction of coke to be uced, because it became more 
profitable to sell some classes of coal than to make a large 
quantity of coke, there are now coming into operation two 
changes. The price of coal is falling in Northumberland, 
and though Durham may anticipate the winter increase in 
price, yet its coal trade must be affected by the condition of 
that of its northern neighbour; and there is, with the 
stoppage of production in Scotland, a fall in the stocks of pig 
iron that is likely to cause an increased demand for the pig 
iron made with Durham coke as the chief fuel. The putti 
out of coke ovens in Durham three months ago has tended 
to make coke scarce, and now that more furnaces have been 
put into blast to be fed with coke from that county, there 
must be either an advance in the price of coke, or an increase 
in the production, or both. There are possibly 20,000 coke 
ovens in the county of Durham ; and as at times as many as 
5000 ovens have been known to be idle, it is evident that 
when there is even full allowance made for those that need 
repairs, there is usually a proportion which can be lit up 
when the price justifies it. The number of the idle ovens 
was increased this summer, in consequence of the causes 
stated; but now that coke seems likely to improve more 
rapidly than coal, or than that class of coal which is used in 
the coke manufacture, it is probable that more ovens may be 
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shortly lit up. But the tendency is at the present time 

zane Sh an increase of the price of coke; and this Will affeot 
the contracts for that article for the next year, and its effect 
should thus be carried into the iron and steel trades, It js 
noticeable that the large shipments of coke from the Tyne 
West Hartlepool, and the Tees continue, especially to some of 
the Spanish ports; and if the output of iron and steel in 
Spain be increased, as seems paehewe, there will be increased 
needs of the fine fuel from Durham. In that case coke wil] 
be sent to Spain to the ore, instead of more ore being brought 
from the Bilbao district to the coke here to be melted. In 
either case, the fuel is used ; and though it would have been 
well if we could have retained more of the smelting opera. 
tions in our own country, yet the coke producers must be stil] 
grateful for the orders from Spain. The coke so sent pays a 
very fair price, and it is now so large as to be an appreciable 
factor in the coke market. From the two sources of export 
and home consumption, the coke manufacture of Durham 
seems likely to obtain an increased trade for some time to 
come, and that at prices which, if lower than a year ago 
must still be looked on as at least fairly remunerative to those 
concerned in the production, 








SMOKE IN GREAT TOWNS. 


OnE of the smokiest town in the whole world is waking up 
again to the fact. A correspondent says, ‘Sheffield, like other 
large manufacturing centres, is a great smoke producer,” 
From this it would appear that Sheffield is aware of the fact, 
but comforts itself because it is like others. There are, our 
correspondent says, smoke inspectors and stringent laws, 
Now and again a fine rather heavier than usual indicates the 
judicial recognition of a wrong and a nuisance; yet some. 

ow “the black flags,’’ as the Duke of Portland described 
the clouds sent forth by the colliery shafts within sight of 
fair Welbeck, do not seem to diminish in number or get less 
dense. Many of the magistrates are themselves producers of 
smoke, and although “a fellow feeling makes us wondrous 
kind,” .it must be admitted that they administer the law 
impartially. The difficulty, they say, is in the stoking, 
Whether this be so or not, it is a fact that appliances of the 
most expensive description have been tried. some of them 
successfully, at different establishments. These efforts, how- 
ever, have only been in isolated instances, and consequently 
the great smoke grievance is as formidable as ever. The 
medica] men have now taken it up. They have madea most 
decided counterblast against smoke, declaring that not only 
are ‘‘our persons, our linen, our houses, our books, and 
everything made filthy, but that our general stamina is 
reduced and our lives shortened.” An energetic body in 
the town deals exclusively with the important question 
of the housing of the poor. This committee have formu- 
lated a list of questions on sanitation, which are being 
submitted to the candidates for municipal honours. The 
smoke nuisance is being put to the front, and would-be 
town councillors, some of them notoriously industrious 
in the output of smoke, are being severely ‘“ heckled” 
in the wards. There is no doubt that the public conscience 
is being aroused, and the local authority, despite its reluc- 
tance to raise the question, will be compelled to take action. 


MILITARY TELEPHONE SYSTEM RECENTLY ESTABLISHED AT 
ANTWERP. 


A DESCRIPTION of this, written by J. Ooms, engineer, has 
been received. It appears that an attempt had been made 
to work a telephone system by which the lines were laid 
down by Government and the machines committed to the 
care of acompany. This was found to destroy all unity in 
the arrangements, and eventually Lieut. André, of the Engi- 
neers, was directed to investigate the question thoroughly, 
which resulted in the Government taking the work up 
altogether and establishing a system of working with the 
following characteristic features: Ready employment of 
single or double wire; complete protection against lightning; 
arrangements to prevent waste of power of the voice; auto- 
matic bell signal, acting instantly on make or break of 
communication; automatic arrangement of switches for 
opening lines of communication; minimum work for making 
communications; power to use indifferently magnetic or 
galvanic action; secrecy in making communication by pro- 
vision against “tapping messages in transit; the employ- 
ment of foot pedals and head gear, which will leave the 
hands of the operator free; efficient automatic night-bell 
signals. Everything must be brought into a working table of 
compact form and arrangement. The various connections 
must be well protected from injury from carelessnes or design. 
The various and difficult ee lh have been successfully 
carried out, so it is said, by Lieut. André, on a system which 
embodies the fittings of Jacknife, the Dejongh microphone 
with piles containing Leclanché elements, and for the micro- 
phone gravity elements; the protection against lightning is 
that of Van Rysselberghe. Goffart telephone instruments are 
employed. Since August 1st last, the new system has been 
put in practice, and has worked most successfully. 








LITERATURE. 


Electric Light Fitting. By Jonxn W. Urquuart, London 
Crosby Lockwood and Co. 1890. 

THE author's apology for writing another book on this 
subject is that there is a number of books which treat 
the subject of electric lighting in a mathematical manner 
which is quite suitable for the student and man of science, 
but above the comprehension of the man of ordinary com- 
mercial education; he therefore believes there is still an 
opening for a book which shall serve as a translation of 
the purely mathematical language of such works into lan- 
guage which may be understood by the practical work- 
man. He states that the book “consists mostly of the 
every-day notes of a working electrician expressed in the 
simplest available language. It is addressed to intelligent 
men already engaged in the work of electric lighting or 
training for it; and it more especially refers to the 
branches known as ‘ fitting’ or ‘ wiring.’ No attempt has 
been made to form a text-book.” It may be very 
useful to the class it is intended for. : 

The book opens with a chapter on central station work, 
in which the facts which should be known to an electrician 
in charge of an installation, whether merely a simple set 
or a large central station, are sketched out and entered 
into seriatim. Different methods of winding for the 
field magnets of d os are described, with their 
various uses, and ta types of regulators for varying 


the current in the field magnet coils are illustrated. In 
speaking of foundations, the author mentions that at the 
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enor Gallery they are laid in concrete, separated 
= on walls of the building by a foot or so of soft clay. 
An air space of a few inches round the concrete founda- 
tion would probably be better. On speeding and belting 
he says :—‘ Leather belting is being displaced for the 
larger dynamos by rope belting in several distinct strands.” 
We think this hardly as advantageous as he appears to 
suppose, and believe if a pope is used it is preferable in 
many cases to use & single length of rope wrapped round 
the pulleys the necessary number of times, and provided 
with a jockey pulley. for tightening. In the case of 
separate ropes, it is almost impossible to arrange that 
each rope does its share of the work. On page 19, in 
the case of trueing-up commutators we would remark that 
the best method we know is to pass a small current 
into the armature and cause it to revolve slowly enough to 
allow a slide rest often supplied with the larger machines to 
be used. This method is also very useful when the bearings 
have been lined up for the purpose of testing whether 
they are truly in line with one another. The author 
mentions a brush moving device, by Mr. Tatham, which 
appears to be the same as one patented by Messrs. 
Halpin and Timmis, an example of which may be seen at 

work at the Grand Hotel. 

The second chapter deals with localisation of dynamo 
faults and observations on accumulators, and useful hints 
are given for finding the position of faults, and the simple 
plan is explained of using two similar incandescent 
lamps, as guides for the precise moment when the dynamo 
should be switched on in parallel with the cells. The 
third chapter refers to switch-board and testing work, and 
begins by describing the method of switching in a second 
dynamo when the load upon the first becomes too heavy. 
The author treats alternate-current machines later on, but 
begins by referring to what he calls, in the space of three 
pages, by the various names of “constant-current 
dynamos,” “ continuous-current dynamos,” and “ uni- 
direction machines ;’’ this doubtless avoids iteration, but 
we think it is as well to call one thing by one name. 
Various types of volt and ampére meters are described 
and illustrated, and this is followed by resistance and 
insulation testing, and with his first remark we quite 
concur, namely, that the “ practical” electricity of the 
schools and laboratories is frequently so different from the 
practical electricity of the electric light station that a few 
hints respecting the taking of resistances are advisable. 

The third chapter treats of switch-board and testing 
work, the method of running dynamos in parallel is 
explained, and a careful description of the Silvertown 
testing sets for copper and insulation resistance is given, 
and various forms of instruments for accumulator work 
are alluded to. 

Chapter IV. deals with are light wiring and fitting, and 
the author notes the fact of the first steps being made 
with arc lamps which were afterwards nearly eclipsed 
by incandescent lamps, but are now taking a much more 
important place owing to improvements in their structure. 
The Brockie-Pell and Brush lamps are described, and useful 
hints on cleaning given at some length, but several impor- 
tant lamps are not described, while some old lamps are 
referred to. Are light wiring and fitting is touched upon, 
and a list of different classes of insulation given. Refer- 
ring to the running of high tension wires on poles, the 
author describes the usual practice of carrying the main 
leads by loops from a steel wire. This method we believe 
will shortly cease, as the hard copper or silicon bronze wire 
now made is quite capable of supporting itself. The system 
of planning used by the German Edison Company for 
town lighting is worth note, and the remarks upon 
choking coils in alternating current circuits are very clear. 
In his remarks upon transformers the author says, some 
exhibit an efficiency of 95 per cent, others as low as 50 
per cent. We think it would have been well to add that 
the efficiency also depends very greatly upon whether the 
apparatus is worked at full capacity or not. 

Chapter V. deals with wiring for incandescent lamps, 
and occupies about one-third of the book. A clear 
description is given of loss of potential on mains, and 
the three-wire series and multiple series systems are 
explained. In his remarks upon selection of a system, 
he says, page 139, ‘The balance of opinion appears to 
favour alternating currents for incandescent lamps.” We 
believe, however, that so far the companies which are 
paying dividends in the metropolis are mostly those 
using continuous current. Again, on page 140, he says 
that an alternating dynamo is less liable to break down; 
and a little below states, ‘The balance of opinion is in 
favour of having an accumulator in. reserve.” On 
page 181 we find the remark, “ Although electricity has 
been in use for years, it is difficult to point to a single 
authentic instance of damage due to it.” We fear 
the fire at Mr. Sassoon’s will now render this untrue. 
Page 187, at foot, the author says, “‘As lamps are now 
made, 50 watts would give a light of 20-candle power.” 
This is hardly exact, as it is usual to reckon 60 watts for 
a 16-candle power lamp, and in exact calculations 
64 watts should be siowel for such a lamp on a 100-volt 
circuit. Again, on page 190, he says, “The ordinary 
100-volt lamps, of 20-candle power, take approximately 
half an ampére each.” This a little lower down he 
contradicts, and gives the Edison-Swan practice. 

Chapter VI. deals with incandescent lighting of ships, 
and some clear remarks are made on the subject of 
compass needle deflection when wires are run in the 
neighbourhood. 








Grand Junction, LONDON AND NorTHERN RalLway. — The 
railway which it has been proposed to make between London and 
Manchester, by cting up a ber of already existing lines, 
1s again before the public. Powers will be sought in the next 
Session for the construction of about 100 miles of railway, and 
then the Manchester, Sheffield, and Lincolnshire Railway, when 
connected up by a new line between Sheffield and Nottingham, 
and Buckingham, and the Metropolitan Railways, will become the 
Grand Junction Railway. Some of the pieces of line required for 
the project are already in construction. The work involved is 
enormous, and the outlay, including a new London main station, 
Will reach several millions, not including the expenditure upon the 
Improvement of the Metropolitan Railways for the traffic from 
North to South, 








THE PANAMA AND NICARAGUA CANALS. 


THE gigantic failure which has befallen M. de Lesseps’ 
inter-oceanic canal scheme has probably not surprised 
English engineers, who have remarked the light-hearted 
indifference to necessary details with which the work was 
entered into and pursued. This, together with considerable 
financial mismanagement, has brought the enterprise to a 
pass at which it seems impossible to hope for its successful 
achievement. The French capitalists have no intention to 
invest further money on the faith of their now discredited idol, 
the Suez Canal, and the maritime nations show a similar dis- 
inclination to accept the proposal to guarantee the necessary 
funds. Meanwhile the very raison d’étre of the scheme 
threatens to be destroyed by the rapid progress of the Ameri- 
can’s counter enterprise in Nicaragua. It is stated that all 
the necessary capital has now been subscribed in the United 
States; that one rather important part of the work—the 
construction of the jetty at the mouth of the canal in the 
Gulf of Greytown—has been nearly completed; and that, 
with the machinery lately purch from Panama, the ex- 
cavation of the canal is being rapidly pushed forward. This 
is probably an exaggerated estimate of the progress, but it is 
to be hoped that in about three years at the outside the 
whole of the work will be finished. Nevertheless, French 
engineers and capitalists cannot consent to leave sg snc 
tive the millions which they have thrown into M. de ps’ 
project, and they are still casting about for some means of 
utilising the works already constructed upon new lines. The 
first difficulty in this way is the exorbitance of the Columbian 
Government’s demands. It was stated in Paris last week, 
but is now denied, that the negotiations which have so long 
been pending between the liquidators of the old Panama 
Canal Company and the Government had been broken off for 
this reason. 

It seems hopeless to attempt any resumption of M. de 
Lesseps’ scheme, and though M. Sautereau’s proposal for 
turning the river Chagre into a lake has received abundant 
technical approval, there is small hope of obtaining the 
£20,000,000 which are required for its execution. The long- 
debated “ ro of the Panama Canal,” it seems, is only 
to be accomplished by abandoning the idea of a complete canal 
atall. Itis simply pro , in fact, to borrow a hint from 
Canadian enterprise, and to finish the work of establishing 
communication across the Isthmus of Panama by construct- 
ing a ship-railway upon the lines of the Chignecto undertaking. 
The author of this proposal is M. Amédée Schillot, a Frenc 
Government engineer, and his proposal has been practically 
worked out by the Société Cail, one of the best known of 
French constructive and mechanical engineering concerns. 

The proposal is in itself interesting as one more example of 
the impulse to a new transport expedient which has been 
given by the experiment at Chignecto,and, though it involves 
a serious declension from the magnitude of the original project, 
it furnishes on the figures of its promoters the most promising 
means yet propounded for bringing the Panama Canal works to 
any definite conclusion atall. It would cost, as is estimated, 
£10,400,000, and would take three years to complete, or one- 
third the money and the time required, according to the report 
of the Commission, for carrying out M. de Lesseps’ scheme. 
The project contemplates the construction of a ship railway 
across the Culebra from the twenty-sixth mile on the line, 
and the canal from the Atlantic to the thirty-eighth on the 
other side of the mountain. The railway will be sixteen 
miles long. The ten and a-half millions referred to would 
be apportioned:—For completing the excavation of the 
twenty-six miles of canal from Colon and finishing it from 
the termination of the ship railway to Panama, and for the 
purchase of land, £4,320,000; for the making of the railway, 
£1,852,000; rolling stock, £1,150,000; for the transport and 
shipment of materials, &c., £2,500,000; and for the costs of 
administration, £600,000. In accordance with French ideas 
of commercial propriety, interest will be paid out of capital, 
so it is proposed to create a company with a total capital of 
sixteen millions sterling. 

The rolling-stock of the railway is to consist of two 
“ docks ” weighing 7000 tons, for the transport of the vessels, 
which will receive their burden by means of hydraulic power, 
two locomotives of 2400 tons, and two trucks for receiving the 
docks. As to the nature of the permanent way which is to 
be used, the estimates prepared by the Société Cail put the 
weight of rails to be used at 600,000 tons, and their price at 
£12 per ton. The scheme is interesting enough from a tech- 
nical point of view; and, if it can be carried out, it must 
produce consequences of great importance to the maritime 
trade of the world. Its promoters urge that it will adequately 
serve the needs of the case for the next twenty years at least. 
By that time it is hoped the traffic will have so far developed 
as to render it possible to carry out the original plan, and to 
substitute water-carriage for railway over the intervening 
portion of the route. They base this hope upon the belief 
that the traffic will have a value of £50,000 in the first twelve- 
month’s operations, and that this will progress to £2,370,000 
within the succeeding twelve years. It does not appear, how- 
ever, that any account is taken in these calculations of the 
competition of the Nicaragua Canal, though nothing is clearer 
than that the Americans are taking advantage of the suspen- 
sion of the French enterprise to push on their own works. 
The new company, if it is formed, will labour under the dis- 
advantage of seat hs to pay interest upon a large amount of 
nominal capital, represented by the shares to be allotted to 
the holders of scrip in the old Panama Company. After 
the disastrous results which have lately befallen French 
financial control in more than one big enterprise, it will, 
perhaps, be regarded as the most favourable element in the 
nee of this new company, that the French promoters 

ave allied themselves with the American railway magnates 
and others who are concerned in the Canadian ship railway. 
Though a considerable portion of the capital is to be allotted 
in the United States, it is distinctly laid down that none 
of the machinery or ironwork shall be of other than 
French origin. This condition is probably explained by the 
close association of the Société Cail with the proposal, but 
its publication shows that it is intended as a bait to the 
French investor. 








HONEYSETT’S HYDRAULIC SLIDE RULE. 


A SLIDE rule made specially for calculating the most usual 
daily problems which occur to an engineer engaged in water 
supply, irrigation work, or in sewerage work, has been de- 
signed by Mr. A. Honeysett, and made by Mr. W. F. Stanley, 
of Great Turnstile. By its means any calculations necessary 
for finding sizes of mains and pipes, circular and oval drains, 
and open channels, may be rapidly worked, and these ques- 
tions also include velocities, inclinations and discharges. 





The rule is made of boxwood, and is about 16in. in length. 
Eight scales are marked on the rule, four of which are made 
to correspond to four classes of co-efficients, according to the 
nature of the channels when of four different materials; the 
first being for cement or smooth pipes, the second for brick or 
ashlar, the third for rubble masonry, and the fourth for 
earth, river courses. By a sliding scale the figure is placed 
opposite the value of the hydraulic mean depth on one of the 
lower scales corresponding to the nature of channel, then on 
another scale will be found the velocities in feet per second 
due to the inclinations given on the slide, which comprise 
falls from 1 in 6 to 1 in 2000, though inclinations flatter than 
the last can be obtained. To aid in adjusting the sliding 
index over the lower scales, and reading from the upper to 
the lower scales, a cursor made of a thin piece of horn, with one 
fine transverse line upon it, slides over the rule. Another 
scale gives the square root of the fifth powers of values, by 
means of which the diameter of a pipe to discharge a given 
quantity can be found. To those constantly or frequently 
engaged on the hydraulic work referred to, the rule will be 
valuable. Such special rules afford the means of saving a 
great deal of time when the user requires them sufficiently 
often to make their employment easy, but they are not of so 
much use to anyone who wants them so occasionally that he 
loses facility and certainty in working it. The rule is well 
made, and the divisions may be easily read. It may be sug- 
gested, however, that the horn cursor might be somewhat 
thinner, and the line across it somewhat finer. 








NEW INDUSTRIAL LAMP, “ THE EXCELLO.” 


Tus lamp has been specially designed to overcome some 
defects in air lamps. It has, it is stated, complete com- 
bustion, and does not throw out any unconsumed oil. 
Even if the oil contains water, it will not extinguish 
the light. It will burn with any pressure of air, and when 
burning will regulate its own supply of oil to suit the varia- 
tion of pressure which may take place through the unsteady 
working of the air compressor. The Excello lamp is very 
simple in construction, and not liable to get out of order, 
The lamp consists of an oil tank, which forms the box. The 








stand pipe is fitted on the centre of the tank. At the top of 


the stand pipe a cock is placed, to supply oil to the com- 
bustion chamber. This chamber is constructed so that the 
oil is thoroughly heated. The air is conducted to the com- 
bustion chamber, where it is dried before passing through 
the burner, thereby giving, it is claimed, a much better 
flame than can be had from ordinary air lamps. No coils 
are used inthis lamp. It gives a light equal to 3000 nominal 
candles power, and can be regulated down to 500. It will 
burn the common blast furnace oils. The patentee of this 
lamp is Mr. George Rose, Glasgow; and the makers are 
Messrs. Archibald Baird and Son, Glasgow. 








Krne’s COLLEGE ENGINEERING SociEty.—The first meeting of the 
Michaelmas term was held on October 21st, 1890, when Mr. Stan- 
ford read his presidential address. The first part of the address 
dealt with recent progress in (1) Canals, (2) smokeless powder, and 
(83) cable tramways, and was followed by a brief description of the 
railway bridge recently erected across the river Hawkesbury in 
New South Wales. With regard to the canal system, Mr. Stanford 
pointed out the necessity for the amalgamation of the different 
companies along main routes, the increase in size and uniformity of 
locks, and for additional facilities for handling goods. The advisa- 
bility of hydraulic lifts and cable traction where the traffic is con- 
siderable was also discussed. The chief point mentioned with regard 
to smokeless powder was the difficulty of preventing its deterioration 
when stored, owing to the absorption of moisture by nitro-com- 
pounds. The y of cable traction for trams, as compared 
with horse or steam, was shown, The Hawkesbury Bridge, opened 
for traffic in May, 1889, was described as consisting of seven spans 
of 416ft. each. e girders, which are 28ft. apart and rest on stone 
piers, are 410ft. long, and 58ft. deep at the centre. The founda- 
tions for the piers were obtained by sinking steel caissons through 








the mud to the underlying sand, in one case to a depth of 162ft. 
The caissons were afterwards filled with concrete, 
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THE BROKEN HILL PROPRIETARY COMPANY’S 
SILVER LEAD MINE. 


In our last article on this mine we gave a description 
of the water-jacket smelters used, and mentioned that a 
large proportion of the ore mined there, being carbonate 


and galena of varying richness in silver and lead, was | 
suitable for smelting direct; but as some of the kaolin | 
found there is low grade, carrying 100z. to 14 oz. silver | 
per ton, in the form of very fine chlorides embedded in | 


the kaolin with but from 1 to 3 per cent. of lead, this can 
be more efficiently treated by leaching or lixiviation. On 
being raised to the surface, and previous to being put 
through the leaching process, this ore is reduced to a 
maximum size of 3in. by a Blake ore breaker, and is then 
passed through shelf-drying kilns heated to a moderate 
temperature to evaporate any moisture it may contain ; 
after which it is dealt with by a Gates’ crusher. 
reduces its size to about jin. maximum, when it is passed 
through screens with four holes to the inch; and the 
coarser pieces ground to the same size in a dry Chilian 


mill, which delivers through screens into a bin, whence | 


it is ready to be transported to the leaching works proper. 
This process is based upon the fact that chloride of silver 
may be readily dissolved in a solution of hyposulphite of 
sodium, and precipitated with sulphide of lime or soda as 
sulphide of silver. 

On coming from the crushing mill, the ore is dumped 
in charges of about fifty tons into leaching vats, which 
are round tubs 16ft. diameter by 7ft. deep. The bottom 





This | 


| 


| from the mortar-box into separators. The overflow from 


| the separators passes into settling tanks, while the tailings | ¢vaporating fifteen tons per twenty-four hours. The 5 
| discharge into collum jigs—see illustration. There are | 8° generated is utilised in the feed heater to heat 


four jigs to each separator, two below the others. Each 
| jig has two compartments, in which plungers are alter- 
| nately pushed down and are raised by springs as shown; 
each compartment takes different sized material. The 
lower jigs stand Sin. below the upper. The tailings from 
the upper jigs are discharged into the lower, which have 
a size smaller screen. The concentrates from the second 
row of jigs are taken to the grinder and reground, and 
the product passes through separators of two compart- 
ments each. The overflow from these goes into settling 
tanks, and the tailings are put through another set of jigs. 
From the settling tanks the clean water is drawn off on 
the top, while the slimes are taken from the bottom and 
carried through launders to double slime tables. The 
produce from the upper is discharged on the lower, and 
| from the lower it is carried to the slime pump, which 
| elevates it to the settling tank again. 
Should the tailings from this mill show by assay as 


| 


ver twenty-four hours. When crushed, the ore is washed | and feed heater has also been supplied to the engines, 


ee 
ee 


evaporator is of the maker's number $8 size, - 
the f 
s rt 
| water on its passage from the hot well to the feed path 


| much as 12 oz. of silver per ton, with but a small quantity | 


| of lead, they are profitably put through the leaching pro- | 


| cess, whence they emerge so poor as to be no longer worth 
further treatment. When the whole of the afore-mentioned 
works are in full working order, the management estimate 
that they will be capable of treating no less than 7000 tons 
of ore per week. Even with the present output of about 
3000 tons, yielding about 600 tons of lead and 150,000 oz. 





‘-— JIGS AT THE BROKEN HILL COMPANY'S WORKS. 


of these vats is in the shape of a very flat funnel having 
a central discharge around which a filter bottom is 
arranged. The filter cloth is kept in place over the dis- 
charge by ropes driven into grooves around the aperture. 
A stream of diluted sodium hyposulphite is then allowed to 
enter on top of the ore, and in sinking down through dissolves 
the silver chloride, and passes in solution with it through 
the filter cloth before mentioned into the opening at the 
bottom of the vat, and thence by means of pipes into 
precipitatiug tanks 10ft. diameter by 9ft. deep, where the 
dissolved chlorides are precipitated as silver sulphide by 
the addition of sodium polysulphide. To facilitate and 
hasten the settling of the precipitates, the solution is 
constantly stirred. After precipitation the sodium hypo- 


sulphite is in its original condition—the sodium poly- | 


sulphide having combined with the silver to form the 
sulphide of that metal—and is therefore decanted from 


the latter into tanks on a lower level, whence it is pumped | 


up into storage tanks, and is ready to be used again, the 
ore from which the chlorides were dissolved having mean- 
time been removed from the leaching vats. When enough 
silver precipitates have accumulated on the bottom of the 
precipitating tanks, they are drawn off and strained 
through a filter press. They are then pressed into cakes, 
melted with lead in a cupelling furnace, and refined. 

The sodium polysulphide, which is used to precipitate 
the silver, is manufactured at the works by boiling two 
parts caustic soda with three parts sulphur in water three 
or four hours. The boiling is done in deep iron boiler 
tanks, into which steam is directly introduced. These 
are the only chemicals consumed in this process, as the 
hyposulphite solution can be used over and over again, 
with the addition of the amount of water lost by evapo- 
ration. There are in these works twelve leaching vats, 
twelve precipitating tanks, four storage tanks, and boil- 
ing tanks, together with the necessary pumps for working 
solution, filter presses and furnaces, the whole having a 
total capacity of from 150 tons to 400 tons per week, 
according to the nature of the ore and consequent time 
necessary to complete the dissolving and precipitating 
processes. As the ore found in the northern end of the 
property is rather low grade in both silver and lead, and 
as there are occasional intrusions of sulphide ore all along 
the lode in the lower levels, the concentrating mill pre- 
viously alluded to has been erected to concentrate the low 
grade ore, and get rid of silicious matter and other trouble- 
some impurities in order to reduce the cost of smelting and 
increase the capacity of plant. The ore passes direct from 
the bins into a box beneath a steam stamp, which has a 


cylinder 15in. diameter by 30in. stroke running ninety | 


drops per minute, with a maximum capacity of 230 tons 


of silver, the company have been for many months past 
| paying dividends at the rate of £80,000 per month. But, 
| with the increased output, the profits will not be increased 
| in like proportion, as it is intended to treat by leaching a 
| large quantity of low grade ore, which cannot be so well 
| dealt with now, although it will then yield a fair profit— 
| if not quite so rich as the carbonate and galena. The 
| magnitude of this mine may be gauged by its present 
| value, estimated at the market price of shares, which was 
| £13 at the time of writing, giving for the 960,000 shares 
|a value of nearly 12} milions. In fact, competent 
| American and German experts affirm that it is the richest 

silver-lead mine now being worked in the world. 








HAMBURG-CALCUTTA COMPANY’S 
STEAMER BARIA. 


THESE engines are of the triple expansion type, having 
three cylinders 24}in., 38in., 64in. by 42in. stroke, the working 


| ENGINES OF 


design throughout, and have unusually large bearing surfaces 
on every part. The sole plate is a box casting in one piece, 
having the six main bearings lined with Stone’s patent white 
metal. The crank shaft is of the built type in three pieces, 
the shaft and pins being of Siemens-Martin ingot steel, and 
the crank cheeks of selected scrap iron. The cylinders are 


high-pressure cylinderis fitted with an improved form of piston- 
valve, while the intermediate-pressure and low-pressure valves 
are of theordinary double-ported type, working on hard castiron 
faces. The valve gear is of the double bar link motion type, 


all the valves being placed directly over the crank shaft. The 
reversing gear is Brown’s patent steam and hydraulic. The 
valve gear throughout is fitted with adjustable phosphor 


bronze bushes. The excentric straps and rods are of selected 
scrap iron, and the excentric pulleys of hard cast iron with a 
phosphor bronze bush. There is a slot and screw for adjust- 
ing the cut-off for each cylinder, arranged so that the astern 
gear is always at the maximum cut-off, independent of the 
grade of cut-off in ahead gear. This insures easy handling 
of the engines should it be necessary at any time to reverse 
suddenly. The piston-rods are of steel, with tail rods which 
work in polished caps on the cylinder covers. The connect- 
ing rods are also of steel, and have double phosphor bronze 
bearings at top, and brass bushes at bottom, lined with 
Parson’s white metal. The intermediate-pressure and low- 
pressure slide valves are fitted with balance cylinders, to 
take the weight of the valves, rods, &c., off the gear. All 
the handles have been brought to a convenient position on 
the mid column. The propeller is a four-bladed one of the 
Griffith type, the backs of the blades being tinned over 
one-third of their surface. Morison’s patent evaporator 





By this arrangement the evaporation of the necessary 
quantity of feed make up is obtained at very little expense 
the only expenditure of heat being that lost’ by brining and 
by radiation. Weir's auxiliary feed pumps have also been 
fitted to these engines. The boilers are two in number 
13ft. mean diameter by 16ft. long, and are fitted with eight 
of Fox’s corrugated furnaces. They are of the ordinary 
marine return-tube type, with combustion chambers common 
to two furnaces. The nests of tubes at each side are ip. 
clined, to prevent the combustion chamber tops from bein 
uncovered when the ship rolls. The fittings throughout a 
of the most substantial character, and nothing has been 
omitted which would add to the efficiency of engines or 
boilers. The machinery has been superintended durin 
erection by Mr. Pohl, of Hamburg, assisted by Mr. Romer 
and Mr. H. Buhl. (See douple-page supplement.) 








A NEW AUTOMATIC WEDGE FOR DRIVER 
BOXES. 


THE self-adjusting or automatic wedge for axle-boxes of loco- 
motives, which we illustrate herewith, is being put upon all the 
engines of the Gulf, Colorado, and Santa Fe Railway as fast as 
they are being overhauled. The device may be readily understood 
from the engraving, but we present a few notes of description in 
addition. In place of the ordinary wedge a shoe and wedge are 
used. The shoe fits between the engine frame and the pedestal 
brace, so that when the engine moves vertically on her boxes it bas 
no effect on the wedge. The wedge fits between the pedestal jaw 
and the shoe. The wedge bolt is connected to the wedge as shown 
and through a hole in the pedestal brace and the yoke 
attached to it. A tension nut screws on the wedge bolt, and 
notches in it receive the top end of the spring. The arrangement 
is such that while the nut cannot work up it can be screwed down 
thus P tee aes the desired tension on the spring. The operation of 
this device may be described as follows :— 

The parts having been placed in position the desired tension is 








RA 

















placed on the spring by means of the tension nut as described. As 
the driving boxes or shoes wear, causing lost motion, the wedge, 
by reason of the tension of the spring, is can to adjust itself. 
It will be noticed that there is a nut on the wedge bolt beneath 
the yoke. This is to be used for readily withdrawing the wedge in 
case it should be jammed from any cause; or if the boxes should 
run hot the wedge can be pulled down to overcome the expansivn 
of the box. The bottom end of the coiled spring is so arranged 
that it locks the nut so that there is no possibility of its working 
loose, and allowing the wedge to move out before desired. 

This device is the invention of Mr. F. A. Carlson, division 


| master mechanic of the Gulf, Colorado and Santa Fe Railroad at 
Galveston, Tex.—T7he Railway Master Mechanic. 


pressure being 1601b. The engines are of a very substantial | 
| That an ‘‘ intelligent forei, 


separate castings bolted together; the high-pressure and inter- | 


mediate pressure being fitted with hard cast ironliners. The | parts during the process of manufacture. The result is that from 











TRADE SECRETS IN SHIPBUILDING.—A correspondent writing to 
the Liverpool Journal of Commerce, draws attention to the possible 
injury done to British shipbuilding through allowing foreign engi- 
neers and others to have free access to our shipbuilding yards. 
er” engaged in seeing the specification 
of a vessel properly carried out does make use of his opportunities 
in the manner indicated is only too well known, but it is diffi- 
cult to see how it can be prevented. Foreign vessels of the 
best class built in England are subjected to close scrutiny 
during construction, and a clause is invariably contained in the 
specification specifying that the representatives of the owner 
shall be allowed free access to the vessel, and shall inspect all 


the time a steel ingot is put under the tip hammer till it is coupled 
up in the ship as a finished shaft it is continually under the eyes of 
the aforesaid intelligent foreigner. That vessels built in England 
serve as models for foreign shipbuilders is unquestionable. Another 
clause usually found in ifications is to the effect that a set, 
— two complete detailed sets of working drawings, are to be 
furnished by the builders. Thus we impart instruction. The 
British shipbuilder to the ubiquitous foreigner as a rule stands much 
in the same position as does the intelligent artisan as pourtrayed 
in “Sandford and Merton,” that is, he is to his clients a 
living cyclopedia, and explains each step. On the other 
hand, let but a journalist ask the British shipbuilder or manu- 
facturer some questions as to speed and horse-power, or let 
him venture to criticise some ‘‘ magnificent steamship,” as news- 
papers invariably term everything from a Mersey flat to an 
Atlantic liner, and he wil] find that the sphinx is not in it for 
silence. Anyone may hunt up some foreign superintending engineer 
whose lips are not sealed. The truth is that there are no such 
things as trade secrets, and, guard their factories as jealously as 
they will, the journalist or engineer who wants to find out can 
easilydoso. Asregards the most minute details in the construction 
of ships and engines for war or commerce, there is nothing hid 
which is not or cannot be revealed provided proper means are 
taken to obtain the information. We do not think, on the whole, 
that the presence of foreign engineers in shipyards and such pla2es 
is productive of much, if any, evil. Knowledge cannot be wrapped 
up in a napkin and buried in the earth, 
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THE “ SERVE” INTERNALLY-RIBBED BOILER | provide induced draught on Mr. W. A. Martin's system. 
TUBES. he two boilers could be worked at the same time and 

Ir was formerly laid down as something very near | under the same conditions. The object of this was to 
akin to a law, that with regard to heating surfaces, there | obtain comparative results from the two boilers con- 
could be little advantage resulting from an increase in | temporaneously. The boilers could be also worked 
he heat-absorbing surfaces, unless the emissive surfaces under natural draught. Complete arrangements were 
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BOILERS USED IN THE SERVE TUBE 


were similarly increased. M. Serve has disregarded this, | made for measuring the water by means of four specially 
or wnat is better for him, he perhaps never knew it. | constructed tanks, and evaporation took place with the 
Hence he has become the patentee of the internally- | safety-valves removed or without any other than atmo- 





No. 1 Boiler.—Serve tubes. | 


No. 2 Boiler.—Ordinary tubes. 

















burned. |eveper'd.| "Th of onde caSesd| armed. ‘erapor.| Th ot sal” lor toed | 
Ib. ib | s | Ib. Ib. fey te ee 
October 2ist | 3,808 32,500] 85 — | 4144 31,000 7°5 — With 1-5in, draught. 
» 2lst | 1,808 1520 10°2 _ | 2,240 20,100 8°97 — | With natural draught. 
» 22nd | 11,872 114,600) 9-65" 60 | 11,872 108,000 8-672 go {MEO ntieyeonal fa both boilers. 
, 2rd) 6496 61,500/ 9-473, «= o2| 6,496 53,200 B28 62  Thours. With 0-75 induced draught. 





1 Taken as = 11°19]b. from and at 212 deg. 
2 Taken as = 10°05 1b. from and at 212deg. 


3 Taken as = 11°03]b. from and at 212 deg. 
4 Taken as = 9°501b. from and at 212 deg. 


Minus pressure at base of chimney—about 1°125 in No. 2 boiler an'l 1°25 in No. 1. 


ribbed tube, which we illustrated in Tue ENGINEER, 
vol. Ixvii., p. 885—an illustration which we reproduce 
here, Fig. 1. The invention was matured in France, 
tested by the French Admi- : 
ralty, with good results as 
regards evaporative capacity 
of the boiler in which they 
were tried; and since that 
time Messrs. John Brown and 
Co., Sheffield, have, as we 
have already announced, 
taken up the invention. This 
firm has been for some time 
experimenting with a view to 
the manufacture of the tube, 
which it will be readily un- 
derstood could not be manu- 
factured by ordinary means. 
The methods of production 
being fully perfected, the 
evaporative efficiency of the 
tubes has now formed the 
subject of a number of trials 
conducted by means of boilers 
and apparatus erected for 
experimental purposes in 
the Atlas Works, Sheffield. 
The arrangements being com- 
plete, a series of trials was 
conducted last week in pre- 
sence of a large number of 
engineers and shipowners 
who from day to day visited 
the works. The trials com- 
mnenced on the 21st inst. 

The experimental plant 
consists of two single-ended 
marine boilers of the form 
we now illustrate and of the 
dimensions given above. 
The boilers are precisely 
alike, with the exception 
that one is fitted with the 
Serve tubes and the other 
with ordinary tubes, both sets 
being of the same exterior 
diameter — namely, 8°25in. 
The difference in the tubes 
introduced a difference of 








spheric resistances except that which the quantity of 
steam escaping imposed. This, according to the pres- 
sure gauges mounted on the boilers, caused the pressure 
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4-4ft. of heating surface per 
tube, or a total difference, 
according to the measure- 
ments given by the firm, of 
56 per cent. The boilers 
were connected by their up- 

es, as shown by the accom. 
panying sketch diagram, the 
chimney being divided by a vertical diaphragm. The 
arrangements include an exhaust fan to each boiler, 
worked by a separate engine and friction gear, so as to 
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AND FANS. 


to rise to about 4]b. in the boiler with ordinary tubes 
and about 8lb. in the boiler with the Serve tubes. 
The sketch diagram — Fig. 2— herewith shows the 





arrangement of the boilers, that marked No. 1 being 
the boiler with the Serve tubes, and No. 2 with the 
ordinary tubes. Fig. 3 gives a plan of the arrangement 
of the Martin’s induced draught fans and engines, with 
friction driving gear. The following are the 


Details of Seta. 





o. 1. No. 2. 

Diameter of boilers 10ft. 6in. 10ft. 6in. 
Length of boilers ... ... ... ... 10ft. 6in. 10ft. 6in. 
Inside diameter of furnaces, two 

ineach boiler... ... .. 2ft. 104in. 2ft. 104in. 
Total number of tubes... ... 126 126 
Outside diameter of all tubes ... 3}in. . din. 
Thickness of ordinary steam tubes in. . in. 
Number of stay tubes... ... ... 34 34 
Thickness of stay tubes ... ... din. in. 
Length of furnaces and of all 

tubes, inside of boiler .. 7ft. 6hin. 7ft. 64in. 
Heating surface of each ordinary 

ne re es Le See 
Heating surface of each stay tube 10°42 sq. ft. ... 5°45 sq. ft. 
Total heating surface of tubes ... 1312 9sq.ft. ... 732°7 sq. ft. 
Area of grate surface ... .., 31 sq. ft. ... 31 sq. ft. 
Heating surface of furnaces ... 135°5sq. ft. ... 135°5 sq. ft. 
Heating surface of combustion 

Sak. baa “ase ier | sare SO RO ... 88 sq. ft. 
Total heating surface of boilers. 1536'4sq. ft. ... 956°2 sq. ft. 
Proportion of grate to heating 

I ad sas GAM naw! cae | nee 1 in 30°84 
Total tube area for passage of 

BABES woe cee ee eee 680236 8g. in. ... 85218 5q. in. 
Section of fire-bars... ... ... lin. sq. lin. sq. 
Distance between fire-bars ... 3in. $in. 
Funnel, rectangular section... 4ft.—2ft. 4ft.—2ft, 
Height of funnel from top of com- 

bustion chamber.. 43ft. 7in. 43ft. Jin. 


Coal used, Nixon’s Navigation. 

The Serve tubes are }in. in thickness, and are used as 
stay tubes, but the area of the passage for the gases is 
given as about 50 square inches less than in the boiler 
No. 2. The results of the trials, as given by Messrs. 
Brown and Co., are as given in the table. 

On Friday, 24th inst., a trial of 7°25 hours was made 
with O-din. draught in boiler No. 2, and with a draught 
which was for some hours somewhat greater than this in 
boiler No. 1. It was 
taken by those who 
conducted the experi- 
ment as 0°625. The 
result of the run was 
that in boiler No. 1 
5712 lb. of coal were 
burned, and 5600 Ib. 
water evaporated; in 
boiler No. 2, 5404 lb. 
coal burned, and 
48,400 water evapo- 
rated. The average 
temperature of the 
water was 64 deg. The 
coal used in all the 
trials was Nixon’s 
navigation. We have not given the whole of the 
figures obtained during the several days, because although 
they provide a guide as to the relative value of the ordinary 
and new tubes, the stoking which was done under 
M. Serve was not suited to the coal used. It is quite 
possible that in other experiments that will probably be 
made the conditions of trial may be modified, so that the 
trials may be tests of the tubes, and also of the induced- 
draught system. The arrangements which Messrs. Brown 
and Co. have made for the purpose are excellent. It will 
be observed that, as far as the trials have gone, the Serve 
tubes show the greater superiority with the higher draught ; 
but some of the higher draught will be used to cause the 
gases to pass through the smaller area of the tubes. The 
temperatures of the gases at the base of the up-take 
were taken, but we did not think the pyrometers seemed 
to be quite in working order. The two open safety valves, 
through which the steam escaped from each boiler, were 
3-5in. diameter. We shall probably publish the further 
results of trials in another issue. 











THE EXCAVATION OF THE 
CROTON AQUEDUCT.! 

By J. P. Carson, New York City, 
(Continued from page 342.) 
VENTILATION AND LIGHTING, 


The lighting.—For the first two years gasoline torches, mines’ 
lamps, a few candles, and electric lights to some extent were used. 
The two former predominated. The air finally became so foul that 
an order was issued forbidding the use of torches or lamps, and 
after a time the torches were abandoned. In the construction of 
the masonry only candles and the electric light were employed. 

The means of ventilation.—On the northern portion of the work 
the arrangement for improving the ventilation was by means of 
what the men termed very properly “‘ smoke-boxes.” These con- 
sisted of wooden flues, varying in section from 10in. by 24in. to 
18in. by 36in., placed continuously along the side on the floor of the 
tunnel. They were too small. They should have been air-tight, 
but they were continuously being broken or damaged by falling 
stones and other accidents. Air jets were inserted at intervals, 
which had a cooling and consequently detrimental effect. The 
automatic action of the flue depends upon the difference cf 
density between the interior and external air of the tunnel. As 
the average temperature inside was about 60 deg., the desircd 
action could only occur during a few months of winter, when 
the outside temperature was low. Had a sufficiently large fiue 
been placed along the roof and connected with a fire-place, the 
arrangement, though clumsy and expensive, would have been 
rational, whereas the system as employed was a miserable farce. 
For the ventilation of the southern portion Baker blowers, No. 44, 
were used. They were run by independent 10-horse power engires 
at from 70 to 150 revolutions per minute, 80 revolutions being a 
fair average. According to the manufacturers’ circular, the 
capacity was 16} cubic feet per revolution. The air was conveyed 
by spirally-rivetted 12in. iron pipe with ends fitting into eah 
other, and suspended on the side of the tunnel about the spring- 
line. It was carried to within 1(0:t. or 200ft. of the blasting 
operation. The air was usually forsed. The reasons given for 
this procedure were that the men liked it better, and because the 
excentric of the engine was set to work that way. At Shaft 24, 
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2 ‘Transactions of the American Instituté of Mining Engineers. New 
York Meeting, September, 1890. 
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however, a Sturtevant fan was arranged for both forcing and 
suction. Shaft 16 was provided with two blowers, but they were 
seldom used, because it was considered too much trouble to keep 
the pipes in repair. At Shaft 15 the volume of air delivered in 
each heading, and the loss by leakage, was as follows, the velocity 
being determined by a standard Casella anemometer :— 
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To the above must be added the air from each drill 65 cubic feet a 
minute; but as the drilling occupies but seven hours, the average 
quantity delivered during the ten-hour shift is 45 cubic feet per 
minute. 





In a mine in England, the worst specimen of air examined gave : 
Volume per cent. 
In one case minimum oxygen er 


In another case maximum C 0... a ak eee 2°50 
The average of 339 analyses of air in mines in England gave:— 
Volume 
per cen 
Oxygen Oe ee ee ae 20°260 
Re ae ere wel ak eee $6. kK en es. Se 
In the worst parts of theatres in Londea CO, .. 0°32 
PR WIND SPGDD... ne on a0) 50 sc 0s ce OUD 
Smoking cars in United States C 0, 0-98 to 0°369 


In Germany,? in a school-room of 252 cubic metres capacity and 
containing sixty-four children, a series of fourteen experiments was 
made in one day. The carbonic acid contained in the air of the 
room varied from 0221 per cent. to 0°936 per cent. A man 
inhales at least 22 cubic inches at each breath, which, at twenty 
respirations a minute, gives 15 cubic feet as the quantity passed 
through the lungs inan hour. The air exhaled contains from 4 to 
5 per cent. of carbonic acid ; so that 0°6 or 0°7 of a cubic foot of 
this gas is given off in this time, supposing him to be awake and at 
rest. The amount of carbon eliminated in twenty-four hours is 
represen‘ed by a piece of charcoal weighing 8 oz. hen at work, 
the irations will be at least four times faster and the air 
requi will be 60 cubic feet an hour, and the carbonic acid 





expelled 2°40 cubic feet. As to the quantity of cutaneous excre- 
tions few authorities give available figures, and those who do, 
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The standurd of purity of air.—Pure mountain air in all parts of 


the world has been found to contain three to four parts of carbonic 
acid in 10,000. When people speak of good ventilation, they mean 
air which contains less than 0°07 per cent. of carbonic acid. i- 
tarians declare that the limit should not exceed 0°06 per cent. In 
tunnels, 0°35 per cent. is allowed. Experience shows that an 
atmosphere containing 0°10 per cent. of this gas is not only 
offensive but unwholesome ; 10 per cent. is deadly. Pure carbonic 
acid, in small proportions, is not necessarily injurious. Men fre- 
quently work without ill effects in mineral-water factories, certain 
rooms in breweries and champagne-bottling vaults, where it may be 
present in the air in the proportion of 1°5 per cent. But in ques- 
tions of ventilation great importance is given to the results of 
chemical tests of air in reference to this gas, because it is usually 
accompanied by vapours and suspended organic particles that are 
both offensive and us. Variations in the amount of the 
gas to the extent of three or four parts in 10,000, indicate a corre- 
sponding variation in the extent of the vitiation. The quantity of 
carbonic acid can be determined with comparative ease by several 
methods, while there are no such tests for the impurities. For 
convenience the gas is measured, and thus is obtained a T 


tive measure of the extent to which the ventilation is being 
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affected. The following table chows the composition by volume of | 
inspired and expired air:— 





~~ — ) Air < ny 
= . ‘uxley.) 
Nitrogen .. -- 79°000 .. - 70-000 
Oxygen .. .. 20°965 16°300 
Carbonic acid .. 0°035 4°700 
100-000 1007000 


It is seen that air which has been once breathed contains a 
hundred times more carbonic acid than pure air; or, speaking 
roughly, it may be said to contain 5 per cent. while the oxygen is 
» per cent. less and the nitrogen remains eer omer From 
experiments conducted in a closed lead chamber, the follo 
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wing 
effects were observed by Professor A. Smith:— 
Volume 
per cent. 
Instant headach rred * Sei 
ns occu: ow 20°19 “84 
Decidedly close  * 19°61 . 1-26 
Candles wentout.. .. .. .. .. .. 1830 . 2°28 
Spirit lamps went out in 150 minutes .. 18°40 2°45 
Difficult to remain in many moments .. 17-20 - 





Aqueduct. 


differ widely. Huxiey states that a man exhales from the lungs 
12,000 grains of carbonic acid in twenty-four hours, and in the 
same time, he throws off from the skin 400 grains, also 300 grains 
of solid o ic matter. Dalton states that in twenty-four hours 
the aw of carbonic acid amounts to 0°5 per cent. of that 
expelled from the lungs ; and from figures given, it is deduced that 
the solid organic matter is 590 — The average per hour may 
be assumed to be: carbonic acid, 17 grains or 3°5 per cent. of that 
expelled by breathing ; solid organic matter, 15 grains or 3°0 per 
cent. of that expelled by breathing. 


Per hour. 
Carbonic acid expelled from lungs while working .. 2°40 cubic ft. 
Carbonic acid expelled from skin while working, 
3°5 per cent. > eh: We Lee ee eer lee Se as » 
Total carbonic acid expelled from lungs and skin pated 
while working .. .. . > 


iene ee 
It is assumed that the proportion of carbonic acid 


60 grains. 
in the air of 





First Stage of Work in Bad Ground. Shaft 13, South. 


the tunnel should not exceed 0°35 per cent. 
this standard a man will require :— 


700 cubic feet of air an hour. 


In order to keep it at 


ee ee ee ee ” +» per minute. 

For 1 grain of organic matter 1°5 ” ” ” 
Total required 131 ” ” ” 

For lamps .. 71 ” ” ” 
Total .. 20°2 


Or, the air required for a man and lamp is, in round numbers, 20 
cubic feet a minute. A mule is —— to require six times as 
much as a man, or 786 cubic feet. Since each mule carried a lamp 
the total air required for a mule was 92 cubic feet. 

The gasoline torch.—On the northern portion of the work, three 
or four of these torches were used in each heading, and sometimes 
as many as six or eight by the bricklayers; on an average, one 
torch served for five men. On the southern portion of the aque- 
duct, they were not so extensively used. The torch held about 
3 _ of gasoline or naphtha—25 lb.—and was refilled every half 
s 





t; so it consumed about 5b. of gasoline per hour. In the 
bustion of line the following reaction ro ove place :— 

C; Hy, + 160 =5C 0. + 6 HO. 

72” + 256 = 220 + 108. Then, 


72 : 256 :: 1 Ib. gasoline burned : 3°56 lb. O required | 
72: :: 1 Ib. gasoline burned : 3°05 Ib. C O, produced. 
:: 1 Ib. gasoline burned : 1°5 lb. H,O (aqueous vapour). 


———..., 
ed 


One cubic foot of air at 60 deg. weighs 0:0763 1b. Th. 
in it = 0°0763 x 23 per cent. = 0°0176lb. Hence the quantiien 


air required to furnish 1 lb, of oxygen = 





1 a 
“~ roi76 57 cubic feet, 

One cubic foot of carbon dioxide at 60deg. = 0°1167 lb.; there. 
fore, 1lb. carbon dioxide = 8°57 cubic feet. Hence for the 
combustion of 11b. of gasoline, there is required, 3°57 1b. 0 x 57 
= 203°5 cubic feet of air. As 5lb. are burned per hour, 17 cubic 
teet of air are required each minute. The carbonic acid produced 
would be: 3°05 Ib, CO. x 8°57 = 26-1 cubic feet, or, per minute 
2°20 cubic feet. To dilute this to the standard would require 630 
cubic feet of air per minute, or sufficient for thirty-two men with 
lamps. One torch served for five men, therefore its effective ]j ht 
or work was one-sixth that furnished by the miners’ lamps. e 
gasoline torch may be most excellent for street peddlers, but is q 
fiendish device for use in a tunnel, 

The smoke and carbonic acid produced by a miner's lamp.—The 
attempt was made to estimate approximately the amount of smoke 
produced. As this depends upon the many variable conditions 
under which the lamps may be burned, the results of a rough 
average determination will answer the = as well as a more 
complete analysis, The lamp was weig’ and placed in a large 
china plate, and enclosed by a cylinder of stiff paper, 24in. high 
80 as to admit variable quantities of air. Another large 
plate was suspended from above. Of course, much of the smoke 
escaped, but that deposited on the paper and plate was collected 
and weighed. The test was made with the ordinary 150 deg. kero 
sene oil used in the tunnel. The average of six trials gave :— 


Grains. Per cent} 
Soot collected perhour.. .. .. :. aa ae 
Oil completely burned per hour .. 800°1 97-19 
Oil used perhour .. .. 2 6 823°2 0000 


In other words, a miner’s lamp used about 2 oz. of oil an hour, of 
which 3 per cent. went off as smoke. The following is the reaction 


occurring when kerosene oil is completely burned: C,H), + 190 
= 6CO, + 7 H,0; 86 + 304 = 264 + 126. Then, 86: 304: : 11h, 
of oil burned : 3°53 oxygen required; 86: 264::11]b. of gil 


burned: 3°07 CO, produced; 86:126::11)b. of oil burned; 
1:46 H,O produced. Hence the air required for the combustion 
of 1 Ib. of kerosene is 3°53 x 57 = 201°2 cubic feet ; but the lamp 
uses per hour, 823 grains less 3 per cent. in smoke = 0°114 1b.; the 
requirement of air per hour is therefore 201‘2 + 0°114 = 23 cubic 
feet. The carbonic acid produced per hour is 3°07 lb. x 8°57 x 
0:114 = 3°00 cubic feet. To dilute this to the standard will require 
854 cubic feet of fresh air, or 14 cubic feet a minute. The smoke 
amounts to 23 grains an hour, or about 0°4 grain a-minute. It is 
assumed that the deleterious effects of organic impurities are one- 
third greater than those of the inorganic. Then the air required 
to counteract the presence of each grain of solid inorganic matter 
should be 0°5 a cubic foot a minute. Therefore the total air 
required for each lamp will be 14-2 cubic feet. A candle requires 
12 cubic feet per minute. When the electric lights were used one 
lamp or candle served for two men. 

Gasand dust formed by the explosion of dynamite.—Nitro-glycerine 
has a specific gravity of 1°6, and burns at 360 deg. On combustion 
it does not yield free oxygen, but a large quantity of protoxide of 


nitrogen. The following equation will give some idea of the mode 
of explosion :— 
2(C3H;N,0,) = 6CO, + 5H,0 + N,O + 4N 
44°" - 2647+ 96 4 44 + 56 


Analysis after explosion :— 


Per cent. 
CO2 45°72 
NO 23°36 
as 33°92 
100°00 


The volume of gas formed by explosion of one kilogramme = 
0-71 cubic metres, which in English measure corresponds to 1 |b, 
and 11°37 cubic feet. Hence, per pound of nitro-glycerine 
exploded, there would be produced 0°4572 x 8°57 = 4 cubic 
feet CO, The quantity of dynamite used during a shift was 
32 1b. of 60 per cent. in the heading and 38 1b. of 40 per cent. on 
the bench, or in round numbers 71lb. of 50 per cent. per hour. 
Therefore, the air required to dilute to the standard proportion the 
2 cubic feet of carbonic acid formed from the explosion of 1 ]b. 
of 50 per cent. dynamite is 570 cubic feet per hour, or 9°5 cubic 
feet per minute. The absorbent was composed of wood-pulp, 32°5 
a cent.; sulphur, 5 per cent.; nitrate of soda, 62°5 per cent. 

is of itself forms a gunpowder, and produces about as much 
carbonic acid as the glycerine. The smoke and gases produced 
vary with the absorbents used. When infusorial earth was used, it 
formed about 80 per cent. of the mass, and upon explosion was 
diffused as an impalpable powder. The dust formed from this 
source was 0°41b., or 2800 grains, or 50 grains a-minute. Accord- 
ing to the absorbent used, we have then the following air require- 
ments per minute :— 

Infusorial earth. Wood-pulp, &c. 

Tae Te ee ee ee ee oo. as 950 , 

For 50 grains of absorbent dust 25°00 9°50 
Total cubic feet of air per minute .. 34°50 or 19°00 

The local conditions affecting an explosion we wil! not discuss, 
but an allowance must be made for the dust derived from the rock 
after an explosion. This will vary with the character of the rock, 
and whether it is wet or dry. It cannot be even approximated. So 
for ordinary rock it would seem proper to multiply the above 
figures by hee or five, and in cases where the material is very dry 
to multiply by six or ten. Assuming the gases to be uniformly 
distributed during ten hours for each pound of 50 per cent. 
our burned per shift, there should be allowed of fresh air 
100 cubic feet per minute, and when the rock is very dry 200 cubic 
feet per minute. . 

Dust formed during drilling.—Usually, in driving a heading, 
there are at least four holes driven, inclining upward, so that 
water cannot be poured in. From these dry holes the dust is 
derived. The holes are 8ft. by lfin. diameter, the contents 
231 cubic inches, or 0°13 cubic feet = 22lb. Assuming that one 
— of this amount is pounded to an impalpable powder, then 

uring the seven hours that the drilling lasts 100 grains of dust 
are derived from each hole per minute. Allowing 0°5 cubic foot 
of air for each in of dust, the air required per minute will be 
50 cubic feet. e probable quantity of dust a man inbales during 
a shift, working in an ordinary heading, may be stated as follows :— 
There is produced— 


For CO. 





Lage f miners’ lamps, soot 8 grains per minute. 
71d. of dynamite os ba a9 350 ” 
Four dry holes 400 ” 
Tete per miimate ow 10 0c ce ce ce FB 
The working space may be calculated as follows :— 
Heading area.. .. 105 square feet x 50 = 2,550 cubic feet. 
Enlarged section .. 283 square feet x 50 = 14,150 cubic feet. 


or, in round numbers, 16,000 cubic feet. Hence each cubic foot of 
air space contained about °05 or one-twentieth grain of dust. Sup- 
posing a man at each breath to receive only half of a full dose} 
after ten hours he would have inhaled into his lungs fifteen grain | 
of solid matter. Physiologists do not state how much a man can 
stand, but say that “the suspended particles are drawn into the 
air- es at each inhalation, and there find lodgment upon the 
delicate mucous surface with which they come in contact. The 
irritation there set 4 disturbs the working of the Jungs, and, if 
maintained, eventually ends in organic disease.” i 

Mr. C. L. Kalmbach made the following experiments in the 
tunnel: Into a beer bottle, the bottom of which was broken off, 
he placed a piece of sponge moistened with glycerine, about the 
size of a man’s fist. Into the neck of the bottle he inserted the 
nozzle of an ordinary house bellows, each stroke of which delivered 








* America® Chemist, vel. i. p. 158. 





8 Drinker, ‘‘ On Tunnelling,’ page 67. 
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rter of a cubic foot of air. After twenty-six strokes of 


about a que ubic feet of air, had been delivered, the sponge 
on belo kened and imp ated with smoke and dust. 
wi 


; ing computation we have the quantity of fresh air 
From the fortninute t0 dilute the carbonic acid tothe required 

‘Assuming a heading and bench to be worked together, 
anit neglecting the explosions, we have the following air-require- 
ments per minutet:— 


In heading. On Bench. 
Cubic feet. Cubic feet. Total. 
° 20 cubic feet of air .. 840 18 men, 860 700 
erg 4 2 cubic feet of air . 924 92 92 
432: 452 792 
Deduct 3 drills at 45 cubic feet of air 185 = drill, 45 180 
Total 297 407 612 


be very convenient to assume that the gases produced 

Is wou suns ae distributed throughout the shift, and deter- 
by the air required, but, unfortunately, the smoke and dust 
ot are tuo variableJto permit any estimate of practical value, 


‘1500 per minute, then the capacity of the fan should be 2300ft. per 
minute. The blowers employed, when working at 145 revolutions 
per minute, and with all the connections in good order, were capable 
of doing the above work, or sufficient for one heading. But, as 
only one blower was usually provided for each shaft, the ventilating 
capacity was just half what was required. According to the Miners 
Act of Pennslyvania and the order of the Board of Health of the 
State of New York, 60 cubic feet of fresh air are required for each 
man. For miners thisis barely sufficient; for a tunnel after the 
smoke is removed it is one-half too much. 

Analysis of the air of the tunnel.—The first apparatus used was 
Owen’s carbonator. The principle of this apparatus is to use a 
variable quantity of air with a standard solution of hydrate of 
barium in connection with an indicator. The = is fully 
described in the Sanitary Engineer, vol. ix., p. 479. On account 


of the poor and variable lights, it was difficult to determine the 
change of colour in the tunnel; each experiment consumed more 
than an hour, and the apparatus was too complicated to handle, so 
after a time it was given up. Pettenkofer’s process was then used. 
The principle is that a known volume of air is made to act upon a 








8 Fig. 9. 


definite quantity of standard baryta-water—standardised by oxalic 


3 
¥ 





AND THROUGH CENTER OF OniIFTS 2.266 SS 


The blasting was generally done at the end of each shift, so that 
an hour intervened before the work was resumed. During this 
time the smoke filled the entire tunnel. Occasionally the com- 
pressed air-valve was opened, and the heading thus cleared for a 
short time. The duration of the smoke in the tunnel depended 


Drifts*and Timbering In Bad Ground. Shaft 13, South. 


acid solution—in such a manner that the carbonic acid is com- 
| pletely fixed by the baryta. The baryta-water is then poured out 
into a cylinder and allowed to deposit with exclusion of air; a part 
of the clear fluid is then removed, and the baryta remaining in 


arr} 





on 
the atmospheric conditions. It often happened that on a rainy 
day, or after a rain, the tunnel was comparatively free, while on 
clear warm days it was so smoky that a lamp could scarcely be 
distinguished at a distance of 50ft. Doubtless the moisture of 
the air was precipitated as fog, and much of the trouble attributed 
to the smoke was due to this cause, Ordinarily, a tunnel 3000ft. 


TABLE Il.—Analyses of Air of 


is determined. The difference between the oxalic acid 
required for a certain quantity of baryta-water before and after 
the action of the air gives a basis for the calculation of the amount 
| of carbonic acid present.> The apparatus consisted of a Mohr’s 
burette with float, a measuring glass, some small flasks, and a gas 
jar with a tight cover. An anatomical jar was used, the convexity 
of the cover was filled with cement, and to protect it from breakage 


the Tunnel taken in the Headings. 
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long by 300ft. in section would by natural ventilation become prac- 
tically clear, that is, so that a light could be plainly distinguished 
at a distance of 150ft., about ten hours after a blast. The smoke 
may, therefore, be said to move at the rate of 5ft. a minute. 

_In artificial ventilation of mines the air current is necessarily con- 
tinuous, and the allowed velocity is from 2ft. to 6ft. per second ; but 
as active ventilation of a tunnel is only required immediately after 
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| and give facility of transportation, it was packed in an open 
oondan box with rope handles. The analysis was conducted as 
follows:—The jar filled with clean water was taken to the place in 
the tunnel where the air was to be examined, the water was emptied, 
the jar wiped out, 45 cubic centimetres of previously standardised 
baryta-water poured in, and the cap secured. The operation occu- 
but a few minutes. The jar was then brought to the office 
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and the solution tested. 
Referring to the above 
analyses taken in the heading 


of Shaft 15, which may be 
considered as _ representing 
a fair average of the southern 
portion of the work, it is 
seen that often, when the 
ventilation was apparently 
very bad, the amount of car- 

















Plan of Fig. 9 


a blast, it would obviously be unnecessary to establish a plant of 
the power, Itis believed that a fan capable of removing half of 
= smoke, and consequently the dust of the tunnel two hours 
after blast, is all that is necessary. Under these conditions, with 
4 tunnel of the above dimensions, the volume of air required to be 
Temoved per minute is 8800ft., and, as the natural ventilation is 


* For fuller information on this subject the reader is referred to Andre 
ou“ Coal Mining f and A. Sunith om Air ned Reve . 
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bonic acid was very low, and 
vice versa. With the admission 
of 450ft. of air per minute, or 
nearly twice the quantity 
required for the number of 
men present, the proportion 
of carbonic acid was diluted to 
0°141 per cent., which is about 
two and one-half times better 
than the assumed standard. 
6 At Shaft 16, with partial 
ventilation, the carbonic acid present was 0394 per cent., 
or greater than the worst recorded condition of a smoking car. 
At this shaft, when the blower was not running, and on the 
northern portion of the work, where natural ventilation was prac- 
tically depended upon, the carbonic acid was 0°578, much worse 
than any smoking car, but nearly a quarter less than the average 



























































5 For details see Fresenius’ “ Quantitative Analyses.” 








composition of the air of mines in England. It is to be regretted 
that there was no opportunity to make more tests. sS 

General conclusions.—From the foregoing it is seen that the vitia- 
tion of the air due to the respiration of the men and the combus- 
tion of the lights could be reasonably estimated and provided for. 
The same applies to the gases from the dynamite, but these were 
accompanied by the smoke, which varied according to the quantity 
of wood pulp or other carbonaceous matter used with the absor- 
bent, pat even according to the loading and firing of the charge. 
The dust, of course, was a variable quantity, depending on the 
character of the rock. It is believed that a ventilating power 
sufficient to remove half the volume of air contained in the tunnel 
within two hours after an explosion would have satisfied practical 
conditions. After the smoke was removed, 30 cubic feet per 
minute for each man employed was sufficient. Chemically con- 
sidered, the air in the tunnel, though it could easily have been 
kept purer, was no worse than in some public schools, and was not 
80 poisonous as some persons asserted. The real trouble was from 
the smoke and dust. When artificial ventilation was used, the 
shafts, with the exception of No. 16, were provided with only one 
blower each, or half the necessary means; and of this, through 
carelessness and indifference, only about 50 per cent. of the useful 
effect was utilised. The additional expenditure at each of these 
shafts of the comparatively insignificant sum of 1500 dols., and the 
exercise of a little care and humanity, would have insured decent 
ventilation. (To be continued.) 








LETTERS TO THE EDITOR. 
(Continued from page 355.) 
SMALL RAMS TO DESTROY PROPELLERS OF IRONCLADS. 


Sir,—You charge me with overlooking “‘ that captain and crew of 
a sword ram would be destroyed by its collision with an ironclad.” 
I have, however, considered this question. Firstly, I think that 
those who go to war must be prepared for danger, and history 
furnishes proofs ample enough to show how little man cares for 
danger in defending a good cause ; secondly, the danger is not so 
excessive, because if the sword ram rushes against an unyielding 
obstacle the arms A and A, supporting the sword S—see THE 
ENGINEER of October 17th, 1890—would yield and bend. Now, 
the arms and sword of a 200-ton ram are each about 16ft. long, so 
the shock would be mitigated greatly in bending such a frame. 

To bend the outside part of a shaft, say of 12in. diameter, per- 
manently, so as to disable and destroy it utterly, requires 35 foot- 
tons when struck at the middle, between two supports 30ft. apart; 
if struck 7ft. from one of the supports or bearings, 45 foot-tons is 
sufficient ; if struck nearer one of the supports, these would yield ; 
45 foot-tons would therefore be sufficient to destroy the propelling 
apparatus in this case, a bigger shaft would require more. But the 
energy stored in a sword ram of 200 tons displacement, only at a 
speed of 6 knots, is 313 foot-tons; its sword, with arms, &c., would 
weigh about 8 tons when forged of the best steel, and it is certainly 
a matter of easy calculation to determine its dimensions thus, that 
propeller and shaft of an ironclad would yield before the said 
sword ; therefore, because all obstacles met with yield until the 
energy stored in the sword ram is exhausted, the danger connected 
with a collision is not so great. It must be kept in mind that the 
bottom of an ironclad is excessively weak, so when a floating sword, 
preety constructed, is furnished with an energy of 5000 foot-tons 
it would probably pierce both skins of an ironclad and force its 
point right into the middle part of the ship. 

ms should be small to secure sufficient manceuvring power, and 
there must be no complications about them, such as with ironclads 
to exhaust and divert the intellectual energy of the commander 
from where it is most essential. When I patented the balancing 
propeller nobody knew that anything of that kind had been known 
reviously. I found that when every bit of the area of the blades 
is to one side of the produced blade axis, the efficiency of the two- 
bladed propeller is vonsiderably higher when free to turn in the 
boss—see THE ENGINEER, October 17th, 1890—than when fastened 
in the same, when the strain on engine and shaft is also smaller ; 
but if even a small part of the area of the blades comes to both 
sides of the produced blade axle, the efficiency becomes smaller than 
than when the propeller is fastened in the boss. Perhaps an 
eventual former inventor has not noticed this. Any kind of pro- 
peller can, however, be used in this case, but it should not be for- 
gotten that the two-bladed propeller is the most efficient, and im- 
roves the manceuvring power very much when permitted to 
lance. H. P. Voer. 
Holsteinsgate, 31, Copenhagen, October 21st. 


EXPORTS AND IMPORTS. 

Sir,—In your last impression I recognise the initials of a corre- 
spondent with whom I had the pleasure of crossing foils—I will 
not say swords—some years ago in your columns. Pardon my 
mixed metaphor. ‘‘ Mr, Baylis” I do not recognise ; but I thank 
him for the trouble he has taken. 

I wish the question I asked could be solved as easily as either 
gentlemen seems to think. I have consulted more than one 
authority on political economy, with the result that they have 
given the matter up as an insoluble problem. Ifit could be shown, 
to take Mr. Baylis’s case, that the difference between the value 
of exports and imports was represented by interest on loans, the 
puzzle would still remain, how it is that every country is indebted 
to a other country, and yet imports more than it exports. All 
civilised nations ostensibly import an enormous quantity more than 
pos | export. Thus, apparently we import from France a great 
deal more than we export to her; but if we cross the water and 
look at the French returns, we find that France has imported from 
usmuch more than she has exported to us. Howcan this possibly be? 

““W. A. 8. B.’s” figures refer to a verysmall period, I fancy; they 
certainly do not represent a year’s trading. He, it will be seen, 
entirely neglects Mr. Baylis’s theory, and believes that the whole 
thing turns on valuation. This is much my own view ; but I go so 
far as to say that the returns of exports and imports are entirely 
misleading, and do not tell us what the balance of trade really is. 
There are many weak spots in the armour of the political 
economist ; this is one of the weakest. 

While I am writing about exports and imports, I wduld like to 
ask ‘‘ W. A. S. B.” fora solid definition of the words “‘ raw mate- 
rial” and ‘‘ finished product.” What is the difference? Is, for 
example, white lead, which is certainly a raw material to the house 
painter, really a finished product? It is to the manufacturer. Is 
coal a raw material? Cotton wool is a finished product to a 
medical man ; to a spinner it is raw material. Is wheat a raw 
material? To the farmer it is a finished product. Is flour a raw 
material? It is to the miller, beyond question, a finished product. 
What is the broad distinction between finished products and raw 
materials, or is there any broad distinction ? 


October 29th. A TRADER. 





A FRICTION PROBLEM. 
3 Sir,—Perhaps some reader can solve the following question 
‘or me :— 

If I make a bearing for which I have first the regular journal, say 
3in. in diameter ; on this is a brass sleeve 4in. in diameter ; out- 
side this an iron sleeve 5in. in diameter, and then, finally, a brass 
bearing. The shaft revolves 99 times in a minute, by a special 
arrangement which I need not describe. The first sleeve revolves 
in the same direction 66 times in a minute, the second sleeve 
revolves in the same direction 33 times in a minute, and the last 
sleeve, which is the ordinary brass, does not revolve at all. 

Will such a bearing have a greater, or a smaller, or the same 
frictional resistance, as a single shaft 6in. in diameter, revolving 
99 times in a minute ? 

I can get no clue to an answer in any text-books of mechanics 
that I have. 

London, October 28th 
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CAUSES OF BROKEN PISTON-RODS. 





WE commend the following article from the Railroad Gazette to 
our readers. It gives a very graphic idea of what our friends at 
the other side of the Atlantic regard as first-class workmanship. 


‘“* This subject is an old one, but fractures are ever occurring, and 
particularly at present, under circumstances which seem to put the 
matter in a new light and — to a new set of causes. However 
numerous may be the newly-discovered reasons why a piston-rod 
should break, there are the old fundamental causes which are 
always liable to exist, and which will act with the same forces as 
they have in the past. Of course, new designs change the condi- 
tions somewkat, but after all the general features of construction 
remain as before. 


“The elementary function of the crosshead is to guide the end of 
the piston-rod as it emerges from the stuffing-box. The piston-rod 
itself is necessarily an unmechanical device for the work it has to 
perform. It is a long, slender strut of uniform section, carrying 
a varying pressure. A correct mechanical shape would be larger 
at the centre than at the ends, and would also have a large fixed 
base with a considerable fillet, whereas the rod is straight and of 
uniform section to fit the stuffing-box at all points of the stroke, 
and generally reduced in section where it fits into the crosshead, 
and sometimes where it “fits into the piston-head. The true 
office of a crosshead is to guide the necessarily weakly formed 
piston-rod in that direction which will bring the least strain upon 
it, rather than to guide it in any arbitrary line. The piston-rod 
has to fit the stuffing-box at all points of the stroke, and one end is 
fixed in position by the piston, and two fixed points determine the 
position of the piston-rod. Hence, if a stuffing-box is to be as 
immovable as the ordinary metallic packing makes it, and the 
piston head is to fit the cylinder as nearly as in common practice, 
the crosshead must move in the line determined by these points. 
If it does not so move, the continual bending of the rod caused by 
a conflict of the paths of motion will always, after a considerable 
number of strokes, result in fracture at or near the crosshead end 
if the rod be homogeneous and free from flaws. So also if the rod 
be a little crooked, then the natural path of the end of the rod will 
be a curved line which will necessarily conflict with the straight 
path of the crosshead. If, on the other hayd, the stuffing-box be 
made with reasonable play, the line of travel of the crosshead may 
be made a straight path which in absolute direction may vary 
somewhat without causing a bending of the rod. 

“*The end of the piston-rod is intended to push directly on the 
end of the main rod, and all that intervenes in practice is the 
crosshead connection. If the connection at the crosshead end of 
the main rod were made with a ball joint, there need be no 
bending, and therefore no fracture of the piston-rod due to 
bending, provided always that sufficient clearance is allowed in 
the stuffing-box, or that the path of travel of the crosshead corre- 
sponded with the natural travel of the end of the piston-rod. 


**The conditions of actual service are very different from the ideal. 
The crosshead has an arbitrary line of travel which varies mate- 
rially as the engine passes over a rough road-bed. It is beyond 
dispute that guides which are well lined up on one piece of track 
may be out of line on another a few hundred feet away. Also a 
most important fact is the difference in alignment before and after 
a locomotive goes into service. If the alignment is perfect before 
the coal and water are put on the engine, it will be different after- 
ward. If it is perfect before the engine is lowered down on the 
springs, it will be out when in a running position. Really, there 
seems to be no way of keeping the guides always in line 
with the centre of the cylinder or in any fixed position ; hence, 
either the crosshead must be made so loose upon the guides 
that the piston-rod can take its natural line of travel, or the stuffin 
boxes must be so free laterally that the piston-rod has no defin 
natural path. Only in this way can bending be avoided, and like- 
wise fracture, because fracture will eventually follow bending, even 
if the bending be extremely small, particularly with steel rods. 

‘** These statements are well borne out by long experience in loco- 
motive building. Frequently we have seen the “‘crack” engine, 
built at a large cost to beat all previous efforts, returned with bent 
piston-rods because of the ambition of the constructors to make 
the best possible fits between all working parts. The guides were 
found to be out of line when the engines were loaded, and the 
close fits between the crosshead, guides, and stuffing-boxes caused 
the piston-rods to either bend or crack. These are not all of 
the old-fashioned reasons for breakages. A prolific cause is the fit 
of the wrist pin boxes to the crosshead pin, and a lack of lateral play 
between the stub end and the sides of the crosshead. No matter 
how well the details of an engine are made with ordinary tools, if 
the main rod, crosshead and piston be coupled together upon the 
floor, and the keys all be driven well home, then the piston will 
almost always be found to be out of line with the main rod, and 
when bent into line the entire bending necessary to alignment when 
on the engine will be found to take place in the piston-rod, and 
principally at the crosshead end. Whatever moves the back end 
of a main rod, whether it be a curvature of the track or lateral 
motion of the drivers in the boxes, the necessary bending to allow 
movement will take place at the joint between the crosshead and 
piston-rod when the wrist-pin boxes are well fitted to the pin. 

“‘ From this thereare several important conclusions to be reached ; 
not new ones. in fact, but perhaps presented in a new light. To 
prevent breaking of piston-rods due to bending, the main rod at 
the back end, when the crosshead wrist-pin boxes are in running 
position, should be free to move laterally an amount equal to that 
e ompelled by service without twisting the crosshead in the least 
degree. This motion can be provided for by a bearing well and 
loosely fitted on the crosshead wrist without the use of a spherical 
bearing or other complicated device. The stuffing-box should be 
loosely fitted, and arranged in every way practicable to allow 
literal movement of the piston-rod. The crosshead should have 
s2 much freedom laterally and vertically as to enable it to take 
the natural path determined for it by the end of the piston-rod. 
This freedom will be small if the guides are lined up properly. 
The guides ought to be aligned always after the engine has been 
loaded and is down upon the springs, and then again put in align- 
ment after a few days’ service. It must in truth be stated that 
some engines are so rigid that the change after a few days’ service 
is immaterial, but such designs are exceptions, and all locomotives 
will change enough after service to take up the clearance in closely 
fitted rods and crossheads, 

“* We may expect broken piston-rods always, no matter how much 
ere is taken to prevent. Nevertheless, the majority of breakages 
can be traced to the causes here pointed out, and it is needless to 
look for the causes in extraneous condition or peculiar design of 
crosshead or guide until the fundamental and principal origin of 
breaks is proved not to exist. This last statement is induced by a 
variety of opinions and experiences of able men regarding the 
same or identical designs of piston-rod guiding arrangements and 
crosshead connections.” 








THE ARCHITECTURAL ASSOCIATION.—The annual meeting and 
prize distribution of the Architectural Association took place on the 
17th inst., at 9, Conduit-street. The room was crowded with 
students and practising architects. After the prize distribution a 
very long list of nominations was read, and the president, Mr. 
Leonard Stokes, who was recently re-elected, delivered a well- 
received address. Reviewing the work of the past session, Mr. 
Stokes asked for the co-operation of the members in carrying out 
the new curriculum for technical instruction, as recommended by 
the committee, and further proposed that the Association should 
ask the Royal Institute of British Architects to establish a course 
of architectural training, or to help the Asscciation in strengthening 
and amending its present methods so as to meet the case, 





LAUNCHES AND TRIAL TRIPS. 


Messrs. Str Raytton Dixon anp Co. launched, a few days 
ago, a steam trawler, named the Seal, which has been built to the 
order of Mr, G. Alderson-Smith, of Scarborough. This vessel is of 
the following dimensions :—Length over all, 106ft. 6in.; breadth, 
20ft. 48in.; depth moulded, 11ft. llin. She is fitted with cabin 
aft, also accommodation forward. Hold fitted for fish and ice, and 
is provided throughout with all modern appliances for trawling, 
including powerful steam winch. Her machinery will be fitted by 
the Vulcan Ironworks Company, Hull, having cylinders 174in. and 
34in. by 24in. 

On Tuesday last the steel screw steamer Mayumba proceeded 
from the Tees on her trial trip. This vessel has been built by Messrs. 
Sir Raylton Dixon and Co., Middlesbrough, for Messrs. Elder, 
Dempster, and Co., Liverpool, and is of the following dimensions : 
—Length over all, 307ft.; breadth, 40ft.; depth, moulded, 21ft. din. ; 
with a cai ns an ag | of about 3600 tons. Her machinery has 
been fitted essrs. T. Richardson and Sons, Hartlepool, having 
cylinders 22hin.. 37in., and 6lin., by 39in. stroke. This is the 
nineteenth vesse! delivered by Messrs. Sir Raylton Dixop and Co, 
this year, only one of which has been under 3000 tons. 

On Tuesday, the 28th inst., the Tyne Iron Shipbuilding Company, 
Willington Sutera Tenn, launched a steel screw steamer, the 
Bawtry, built to the order of Messrs. Sivewright, Bacon, and Co., 
of West Hartlepool, and of the following dimensions, viz., length, 
290ft.; breadth, 38ft.; depth, 22ft. 6in., and to class 100 Al at 
Lloyd’s, on the well-decked rule. This vessel has water ballast 
fitted right fore and aft on the cellular system, and is also fitted 
with all modern improvements for the rapid loading and discharg- 
ing of cargo, including four double-cylindered steam winches, 
direct-acting steam windlass, large donkey boiler, steam steering 
gear, and screw gear aft. The engines, which will be supplied by 
the Wallsend Slipway and Engineering Company, are of their 
usual excellent design, with all modern improvements. 

On the 28th inst. Messrs. Ropner and Son, Stockton-on-Tees, 
launched a steel screw steamer named Uplands, built to the order 
of Messrs. Hardy, Wilson, and Co., of West Hartlepool. Her 
dimensions are as follows :—Length over all, 282ft. 6in.; breadth, 
38ft. 10in.; depth moulded, 21ft. llin. She has been built to the 
highest class at Lloyd’s, and is designed to carry 3300 tens d.w. 
She bas a break poop in which is fitted a handsome saloon, with 
accommodation for captains and officers, raised quarter-deck, long 
bridges extending to foremast, shoot well, and T.G.F., cellular 
bottoms for water ballast, four steam winches, two donkey boilers, 
and steam steering gear. Being built on the web frame principle, 
her holds will give large stowage for cargo, and her outfit includes 
all the latest appliances for rapid loading and discharging. She 
will be fitted with triple-expansion engines by Messrs. Blair and 
Co., of 800 indicated horse-power, and two large steel boilers 
working at 160 lb. 

On Wednesday, October 22nd, the s.s. Monmouth, a steel screw 
steamer built by the Tyne Iron Shipbuilding Company, Willington 
Quay-on-Tyne, and engined by Messrs. Wigham, Richardson, and 
Co., left the Tyne on her trial trip. The vessel has been 
built to the order of Messrs. Mark Whitwill and Son for the Great 
Western Steamship Company, of Bristol :—Length, 300ft.; breadth, 
395ft.; depth, 22ft. 2in.; with engines 22}in., 364in., and 60in. by 
39in. streke, with | boilers working at 1601b. pressure. This 
steamer, together with two other steamers built on the Tyne for 
the same company during the past twelve months, has been fitted 
with distilling apparatus manufactured by Messrs. John Kirkaldy, 
of London, and have all been under superintendence of Mr. R. J. 
Cross, M.I.M.E., who has been in the employ of Messrs. Mark 
Whitwill and Son for the last seventeen years, These boats being 
— cargo steamers are a departure from the older fleet of 

ransatlantic passenger steamers owned by the firm. The trial 
trip was, we are informed, most satisfactory, and those on board 
expressed themselves highly pleased with the results obtained. 

On Wednesday, October 29th, Messrs. Edward Withy and Co. 
launched from their yard at Hartlepool a steel screw 
steamer, built to the order of Mr. F. Woods, London, and named 
the Zanzibar. She is a fine type of a modern cargo boat, 
measuring over 320ft. in length, by built throughout of Siemens- 
Martin steel, with a large measurement and deadweight capacity, 
and built to the highest class at Lloyd’s. The vessel has a long 
raised quarter-deck, short poop, long bridge-house, and a top- 
gallant forecastle. The holds are fitted with iron grain divisions 
and iron cargo battens. All decks, deck erections, skylights, 
bulwarks, bulkheads, &c., are constructed of steel and iron. 
Cellular bottom fitted all fore and aft for water ballast. The 
greater portion of the plates are in 24ft. lengths, making the 
structure of the ship very strong. Four steam winches, two 
donkey boilers, patent steam steering gear amidships, screw gear 
aft, direct steam patent windlass, stockless anchors hauling up 
into hawse pipes, and other modern appliances are fitted for the 
handy working of the vessel. The saloon and cabin, providing 
accommodation for the captain, &c., is handsomely finished in 
polished hardwood, with painted panels, executed in an effective 





style by the staff of ladies employed by the firm. The steamer £61 


will be rigged as a two-masted fore-and-aft schooner. She will be 
fitted with triple-expansion engines by Messrs. W. Gray and Co., 
Central Marine Engine Works, West Hartlepool. 

The large steel screw steamer Herman Wedel Jarlsberg, 


built by 
Messrs. Wm. Gray and Co., to the order of Messrs. J. Christ 








speed abead to full speed astern in about five seconds, All the 
appliances for working the engines are brought together on th 
centre column within a space of 2ft., thus enabling one man to ee 
absolute control over the whole of the machinery without changing 
his position, All the joints about the valve and other work. 
ing parts of the engines are made adjustable, the importance of 
which is at once app t, and in with all the engi es 
turned out by the Central Marine Works, the whole tm 
main ong and connecting-rod bottom end bearings are lined 

rass. An hour's steaming at full speed showed her 





with white 
to have accomplished 12) knots, which was considered to be yer 
satisfactory. y 
On Maco narsee 3 afternoon, the 29th inst. there was launched 
from the shipbuilding yard of Messrs, Robert Stephenson and (‘o 
at Hebburn, a large cargo and — steamer, which has been 
built to the order of Messrs. Thos, Wilson, Sons, and Co., of Hull 
and is intended for their Atlantic trade. She is named the Fran. 
cisco, and is the third vessel built and engined by Messrs. Stephen. 
son for the extensive fleet of Messrs. Thos. Wilson, Sons, and (Co. 
who are the largest private firm of shipowners in the world, The 
dimensions of the vessel are: Length, 382ft.; breadth, 46\ft,- 
depth, 30}ft. She has been built to the highest class at Lloyd's 
for both hull and machinery, and will have py ee of Trade pas. 
senger certificate. She is of the three-decked type, with a lo 
poop, bridge and forecastle. The bull is built of steel, the rudder 
and sternpost are both of cast steel, and the sternpost is scarfed 
in three p! to facilitate repairs in case of damage. The arrange. 
ments for rapid despatch in loading and unloading are of an exce: 
tionally complete description, there being no less than twelve 
derricks and nine steam winches. A complete installation of 
the electric light will be fitted throughout the ship, and there 
are two systems for extinguishing fire in any t of the 
vessel, by steam or by a chemical and emiedl a paratus, 
Stalls are fitted on the decks and in the ‘tween decks for 
about 1000 head of cattle, and very special arrangements have 
been made for the perfect ventilation of the ship in all compart. 
ments. There is a refrigerating machine, and an insulated chamber 
for carrying fruit. The propelling machinery has been constructed 
7 Messrs. Robert Stephenson and Co., at their engine works, 
ewcastle, and consists of a set of triple-expansion engines of over 
3000 indicated horse-power, having three cylinders 3] hin., 49in., 
and 82in. diameter respectively, with a piston stroke of 54in, 
Steam is supplied from three double-ended boilers, having a work- 
ing pressure of 1801b. The vessel is of graceful model, with fine 
lines suitable for the intended speed of 13 knots per hour. The 
machinery has been constructed under the snpervision of Mr. John 
Spear, Messrs. Wilson's superintending engineer; and the hull has 
been surveyed during construction by Mr. J. F. Wilkins 
superintending shipbuilder for the Wilson Line of steamers, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
A Qui&T business is being done in the iron and steel trades this 
week, the situation remaining practically unchanged on date of 
last report. Business is coming to hand from day to day in small 
lots for the satisfaction of immediate requirements, which is suffi- 
cient to keep the works going fairly well. 

Engineering sections of iron are the descriptions which 
appear to be in best request, there being a considerable quantity 
of oe work going forward just row, both at home and 
abroad. 

With regard to the Scotch strike, it is anticipated that, should 
it last much longer, it will lead to a considerable depletion from 
the stocks. This, it is felt, would be a benefit to the trade. 

On ‘Change in Birmingham on Thursday, and in Wolver- 
hampton on the previous day, pigs were quoted slightly weaker 
by some holders, though others endeavoured to maintain a firm 
ground. It is generally where new business is required that the 
concessions are made. by 

Cinder pige are quoted 42s, 6d. to 45s.; part-mines, about 

6d.; Northamptons and Derbyshires, 47s. 6d. to 50s. ; all- 
mine hot blast, 70s. to 75s.; and all-mine cold blast, £5. ‘ 

In the manufactured iron department a fair amount of activity 
is observable at the mills and forges, shipbuilding and engineering 
requirements affording a good deal of the work which is coming to 
hand. Marked bars are in good request at £8 10s., and an 
irregular business is being done in common sorts at £6 5s. upwards ; 
for merchant bars the call is not great, but it is yet sufficient to 
keep this department pretty well employed, quotations being about 
£6 15s. to £ 

Black sheet makers are anxious to sell at £7 10s., or a shade 
under, for singles; £8 for doubles, and £9 for lattens. Galvanised 
corrugated sheets have lately changed hands at about £12 17s. 6d. 
for 24 gauge, though not without protest from the manufacturers, 
owing to the fact that the spelter market is again rising. a 

Hoops are quoted nominally £7 10s., and gas tube strip remains 
-6 15s. 


Machinery of various kinds has been inquired for in large quan- 
tities just lately from Midland merchants by foreign customers, 
and the orders have been given to machinery firms both in this 
district and also in various parts of the kingdom. _ In this work is 





and.Co., of Bergen, Norway, went on her trial trip on Saturday 
morning last. The vessel takes Lloyd’s highest class, and is of the 
following dimensions :—Length over all, 336ft.; breadth, 41ft. 6in.; 
depth, 24ft.; and her dead weight capacity is over 4500 tons. The 
engines, which developed on the trial 1500-horse power, are of the 
triple-expansion type, working on three cranks, and are supplied 
by the Central Marine Engine Works, West Hartlepool. The 
cylinders are 24in., 38in., rm | 64in. diameter, and the stroke of all 
the pistons is 42in. Steam is supplied by two large steel boilers, 
working at a pressure of 160]b. per square inch. With the bunker 
coals and ballast, the vessel had on board on the morning of the 
trial 1300 tons dead weight. After adjusting compasses, the engines 
were opened out full speed ahead, when it was found on an hour’s 
run that the vessel had made a speed of over 12 knots per hour, 
the engines running with perfectly satisfactory smoothness and 
regularity at a pre | of eighty-three to eighty-five revolutions per 
minute. There was no water applied to any bearing whatever 
throughout the trial, neither was any part found to be 
heated at all, and the absence of all knock or unpleasant sound, 
the stiffness of the framework of the engine and the freedom of 
motion of the working parts formed matter of general comment 
amongst the numerous visitors who were on board. The owners 
were represented by Captain Klans Reimers, who has superintended 
the building of the ship, and Mr. B. Coucheron, the superintending 
engineer, the builders and engineers being represented by Mr. 
G. H. Baines and Mr. T. Mudd. 

On the 8th inst. the hand 1 screw steamer 
Umhloti, built by Messrs. Gray and Co., to the order of Messrs. 
Bullard and King, of London, for their line of steamers between 
that port and Natal, proceeded on her trial trip from West Hartle- 
pool. The vessel, which is of 3500 tons dead weight carrying 
capacity, takes Lloyd’s highest class, is built of Siemens-Martin 
mild steel, and is of the spar deck type, the following being her 
chief dimensions :—Length over all, 310ft.; breadth, 40ft.; and 
depth, 24ft. The engines were supplied by the Central Marine 
Works, and are of 1100 indicated horse-power. They are on the 
triple-expansion principle, and are of the special type manufactured 
at the before-mentioned works. One of the principal features in 
connection with these engines is that the high-pressure cylinder is 
situated between those of the medium and low pressures. A special 
type of steam reversing gear working on a direct worm shaft is 
also supplied, by which the main engine may be reversed from full 
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luded heavy lots of ploughs, together with installations of sugar 
machinery, also steam pumpe, and boilers, and engines. Refri- 
gerating machinery and hydraulic — has likewise been in 
good demand. Both in heavy and light wares there has been a 
rush to get goods to Brazil before the new tariff came into force 
on the 15th of next month, and most of these goods have now been 
got away. 

The various South American markets have | netege: good customers 
to this district just lately. The shipment ve included various 
descriptions of tubes for Bahia, together with files and other engi- 
neering tools, Sections of iron suitable for constructive engineer- 
ing have been going away to Rio, and there have also been 
shipments of ploughs for Rio, and heavy consignments of cutlery 
alike for Rio, Bahia, and Pernambuco, including butchers’ knives 
table knives, spear point knives, &c. . 

Agricultural machinery is in good request just now for Australia. 

The Stourbridge steam and hot-water heating apparatus firm 
are well engaged at date in executing numerous orders, presenting 
in the aggregate a goodly volume, for hot-water apparatus from 
home customers for the heating of churches, offices, conservatories, 
factories, and other buildings. They are also well engaged on 
heating appliances of various descriptions for the Continent, 
particularly France and Portugal. : 

Weldless steel tubing for use by cycle manufacturers continues 
in good demand. These latter report that, although the home 
season is over, they are still kept busy on the execution of large 
orders for America. 

The Electric Construction Corporation, of Wolverhampton 
Bushbury, and London—late Messrs. Elwell and Parker—have had 
some difficulty in obtaining favourable conditions in ——— 
for their undoubtedly excellent electric tramway system. There 
has been some little unpunctuality in the service of the cars lately, 
and there have not been wanting unfavourable comments on the 
subject. An investigation, it is said, shows that the blame does 
not lie with the electrical engineers, but with the conditions under 
which they have had to work. The cars were constructed to carry 
batteries of sufficient power to work each car for a certain 
number of journeys, with what was regarded as a sufficient margin 
for contingencies, and the company have now obtained enough 





experience to satisfy them that with an ordinary construction of 
roadway, 
trustworthy, as well as the pleasantes 
company say that unfortunately the 


electric traction would be one of the most economical and 
form of traction. But the 
ristol-road line, as at pre- 
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nstru is not an ordinary roadway. It has been paved 
ovat poe ‘and wood of & Ghanadeer which must speedily require 
is ial attention from the Corporation. With every change 
. ther there is expansion and contraction, with the result 
of ie laced gauge. e displaced gauge has exactly the same 
“° ne n wheels which a brake would have, and the natural con- 
ofee beng upon the Bristol-road has been about double as much 
cee tance as would have been witha true line. Double expenditure 
-'s wer naturally means a reduction by one half of the 
of Pt for which the same power would drive the car. The 
pe of the line were quite aware of the increased a 
otemof power, but this did not lead to the logical conclusion 
thet the number of journeys to be performed with each 
t of batteries must be roportionately reduced. This is the 
ya Moe of the stoppage of the cars upon the few occasions when 
pa have really stopped. Some idea of the strain to which 
ones have been subjected by reason of the expansion and con- 
traction of the wood paving of the line, may be obtained from the 
fact that strips of steel have cara | been torn by the wheels from 
the new steel rails. Arrangements have, however, been made such 
as to insure re; larity of work in future, even in face cf the diffi- 
culties to which I have referred. J 
The first annual report of the directors of J. H, Hopkiss and 
Sons states that the general business of the Comaeeny for the year 
ended 30th June, 1890, has been satisfactory. he accounts show 
a profit on the year’s transactions of £788 19s, Of this amount 
the directors have paid the vendors, as interest on purchase money, 
£3681 14s. 11d., to the managing director for one year £800, to 
the directors for one quarter's fees £75, proportion of interest due 
upon debentures, 30th June, 1890, £156 18s. 9d., leaving a balance 
of £3168 5s. 4d., which the directors recommend to be appropriated 
as follows:—To write off the whole of the preliminary expenses 
£589 8s, 2d., redemption of debentures £500, to pay a dividend of 
6 per cent, upon preference shares £97 18s. 1d., to pay a dividend 
of 7 per cent. upon ordinary shares £66 6s. 10d., leaving to be 
carried forward £1915 12s. 3d. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchester.—There is still very little change to report with 
regard to the condition of the iron trade of this district ; but, if any- 
thing, there has been rather a better tone during the past week 
and more steadiness in prices. There is, however, still generally a 
very unsettled feeling, which operates against business of any 
movement being done ; whilst so far as the finished iron trade is 
concerned, which is, of course, a very large userof the raw material, 
there is a continued absence of improvement which altogether 
checks buying in forge qualities of pig iron. The whole outlook of 
trade can still be regarded as only dubious and unsatisfactory, and 
there is still so much uncertainty with regard to the future that 
business only moves on in a restricted, hand-to-mouth fashion. 

The Manchester Iron Exchange on Tuesday brought together a 
full average attendance, and there was rather a better tone 
throughout the market as compared with last week; but the 
business doing was again only of a very restricted character, 
buyers still holding back from purchasing beyond hand-to-mouth 
requirements. Upon some brands of pig iron there was a slight 
hardening in prices, but not sufficient te bring forward any weight 
of buying, and business is still almost entirely confined to foundry 
qualities, forge numbers meeting with little or no inquiry, owin 
to the continued absence of any improvement in the manufactu’ 
iron trade. For Lancashire pig iron quotations remain at 
about 50s. 6d. for —_ to 5ls, 6d. for foundry, less 25, 
delivered equal to Manchester; but on the basis of these figures 
very little business is being done, except where local makers 
have some special advantage in the rate of carriage. Lincolnshire 
iron is, if anything, rather easier, forge qualities, which meet with 
practically no demand whatever, being readily obtainable at about 
49s., less 24, whilst foundry qualities have been offered at about 
51s. 6d., less 24, delivered equal to Manchester, although in one or 
two instances makers are holding out for quite a couple of shillings 

r ton above these figures. In Derbyshire there is a moderate 
a doing, as consumers in many cases are taking this iron in 
pecial Scotch and Middlesbrough brands, 





the place of some of the 5 
which just now are difficult to obtain from makers, and prices 
are firm at the full rates quoted last week; but there is still 
a considerable margin between various brands, the inferior 
forge and foundry qualities being obtainable at 50s. to 52s., whilst 
the best foundry qualities remain firm at about 56s, to 56s, 6d., 
less 24, delivered here. Outside brands offering in this market 
are maintaining fully late rates, but where business is done it is 
chiefly in iron p Pe A through second hands, which is still being 
offered at prices under those quoted by makers, although there is, 
verhaps, less underselling than was the case a week or two back. 
Kghnton can be bought through merchants at about 59s. to 
59s, 6d., whilst good ordinary brands of Middlesbrough are readily 
obtainable at about 56s, 4d. net cash, delivered equal to Manches- 
ter, although some of the makers are not quoting anything under 
57s. 4d. per ton. 

For hematites there have been some fair inquiries on the market, 
but so far these have nct resulted in actual buying of any great 
weight, but they have helped to give a steadier tone to prices, and 
for good foundry qualities delivered in the Manchester district 
quotations range from about 65s. to 67s. per ton, less 24. 

In the manufactured iron trade business still drags on slowl 
from hand to mouth, forges generally are being kept well employed, 
but they have very little work ahead, and what may be termed 
low prices are in some instances being taken to secure business, 
For delivery in the Manchester district bars do not average more 
than £6 7s. 6d. to £6 10s.; hoops can be bought at £6 12s. 6d. to 
£6 15s., whilst local-made sheets might in some instances be bought 
at £7 10s., although for the better qualities quotations do not range 
under £7 15s, to £8 per ton. 

There is still an absence of inquiries of any weight coming 
forward for steel plates suitable fur boilermaking pu , con- 
sumers in this district, although full of work, being evidently well 
covered for present requirements, and preferring to work on with 
their contracts, in the expectation that when these run out they 
may be able to renew on more favcurable terms than at present. 
Local makers of steel plates, who are very short of work, are 
quoting £8 5s, for delivery to consumers in the neighbourhood of 
Menchester; but for anything like good specifications they would 
be disposed to give way, probably 2s. 6d. per ton on this figure. 
Steel plates coming in from other districts are quoted at about 
£8 10s. to £8 12s, 6d. per ton delivered here; but these figures are 
practically only nominal, as there is no business being done. Steel 
plates suitable for a and shipbuilding work are quoted at 
about £7 7s, 6d. to £7 10s, per ton delivered in this district, and 
for these there are moderate inquiries in the market. 

The various branches of engineering continue well employed, and 
new work in most departments is coming forward steadily in suffi- 
cient quantity to insure a fair amount of activity for some time to 
come. So far, however, as marine engineering is concerned, 
although the outlook is rhaps not quite so unsatisfactory as it 
Was a short time back, there is still no very appreciable improve- 
ment so far as this district is concerned, with the exception that 
Messrs, Laird Brothers, of Birkenhead, are full of work for a con- 
siderable time ahead, and have recent y booked a couple of new 
steamers, There is still an absence of any new work coming into 
the hands of shipbuilders on the Liverpool side of the Mersey. 
Where new work is offered it is only at excessively low prices, 
which shipbuilders in this district do not care to entertain, 
especially in view of the continued unreasonable attitude taken up 
by the men with regard to wages and other labour questions, 

The ope’ paper of the present winter session of the Man- 
chester Association of Engineers was read at their meeting on 





Saturday by Mr. H. Guthrie, C.E., who selected as his subject 
‘*Graphic Tabulation, and some Relations of Art to ineering.” 
The object of the paper was to show how ineers could make use 


of the beautiful in their every-day life and practice, not only on 
the inducement of its beauty and the pleasure they might experi- 
ence in its contemplation, but because of the regularity and the 
mathematical properties of which beauty essentially consisted. 
The movement erg the miners for securing the eight hours’ 
0 


Bill is being pushed forward very proms aug 4 a their trade 
unionist leaders, and no little exasperation is felt that Mr. Roby, 


the recently-elected member for Eccles, has not acknowledged that 
he secured his return by the support accorded to him by the miners 
in the division in consequence of his promise to a an eight 
hours’ Bill. The Miners’ Federation is determined to leave nostone 
unturned to secure the passing of an eight hours’ Bill, and at the 
ensuing Miners’ Conference at Bristol the subject will be fully 
discussed, The programme contains two resolutions upon the 
question—one by Lancashire, to the effect that before any national 
or international strike is entered upon for an eight hours’ Bill for 
miners, there be a general ballot taken by all the men ; and the 
second by Leicester, to the effect that every district, county, or 
federation in connection with the Federation of Great Britain be 
ballotted to see if the men are willing to go out on strike to enforce 
the —_ hours’ working day. 

In the coal trade more activity has been shown in the demand 
both for house fire qualities and steam and forge coals, with the 
result that the —— is now generally moving away without much 
difficulty, very little coal of any kind at present going down into 
stock. Engine classes of fuel, especially the better sorts, are also 
moving away more freely, but common descriptions continue 

lentiful in the market, and are still pushed for sale at extremely 
ow prices. In isolated cases there is some hardening-up in price 
with the close of the month, but generally quotations remain 
without material change, although firm at full list rates. At the 
a mouth best coals average 12s, to 12s. 6d., second qualities 
0s. 6d. to 11s., common round coals 9s. to 9s. 6d., burgy 7s. 6d. to 
8s., and slack from 5s, and 5s. 6d. for common up to 6s, 6d. and 7s. 
for the better qualities. 

For poe re there is a steady demand, with good qualities of 
steam coal fetching about 10s, 6d. to 10s. 9d. per ton, delivered at 
the ports on the Mersey. 

Barrow.—The market in hematite pig iron remains very steady, 
and the business done during the week has been comparatively 
large, the home demand having been supplemented to a great 
extent by a considerable increase on shipping account. Makers 
are quoting 58s. 6d. per ton for mixed numbers of Bessemer iron 
and hematite warrants, which have been as low as 56s. 74d., have 
advanced to 58s. 3d. cash. It is believed that the inquiries for 
autumn deliveries, as well as the trade offering for the winter and 
spring months, will maintain considerable activity well into next 
year. 

Stocks of hematite warrants have been decreased during the 
week to the extent of 1205 tons, making a decrease of 144,920 tons 
since January Ist, and leaving 255,937 tons still held. This time 
last year fifty-one furnaces were in blast, against forty-eight blow- 
ing at present, and the great majority of these are engaged in the 
production of pig iron of Bessemer quality. It is probable that some 
additional furnaces will be put into blast before the end of the 
year on pig iron. There is a better trade in forge and foundry 
classes of iron, and business in spiegeleisen is also very satisfactory. 
The make of the district at present is not large, as stocks of 
spiegeleisen have accumulated of late. 

There is a steady trade doing in the various classes of steel 
made in the district. Steel shipbuilding material continues a 
good trade at £6 15s. for plates and £6 for angles. Rails are a 
“we: trade, and large contracts are in the hands of makers. Prices 

ve improved to £5 5s. for heavy sections, £6 2s. 6d. for light 
sections, and £7 for colliery rails, “Tin-plate bars are at £5 7s. 6d.; 
blooms, £5; slabs and billets, £5 2s. 6d. per ton; boiler-plates, 
£8; and spiegeleisen, £5 per ton for 20 per cent. qualities. 

There is nothing new to report in the shipbuilding and engineer- 
ing trades. No new orders have been bovked, but it is believed 
that before the close of the present year some large contracts 
will be secured, 

Iron ore is steady at 11s, per ton net, at mines, for ordinary 
qualities. Coal and coke are steady at late quotations. 

The shipments of metal have somewhat increased during the 
week, being 1022 tons advance on last year. There is still a 
decrease on the year of 9498 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


MEssrs, JOHN BROWN AND Co., Atlas Steel and Ironworks, have 
received an order from the Dutch Government for the armour- 
plates for two new cruisers—the Prinses Wilhelmina der Neder- 
landen and the Reinier Claeszen. The weight is about one thousand 
tons, and delivery is to commence in six months, This order is the re- 
sult of competitive trials made last November.at the Helder, in North 
Holland. The French plates were practically wrecked at the first 
round, only the Sheffield plates being left to undergo the full ordeal. 
The trials were distinctly in favour of compound armour. 

Railway material continues in heavy demand, the principal rail- 
way companies at present placing orders being the Midland, North 
British, and Glasgow and South-Western Companies. Heavy 
forgings for marine work are alsoin request. Nochange has taken 

lace in prices of raw or finished materials during the week. 
Frmatite pig is still at 65s. to 67s. 6d. per ton ; common forge, 
45s, to 46s. 6d.; locomotive and tender tires, £12 to £14; carriage 
and wagon tires, £10 12s. 6d.; springs, £11; locomotive axles, 
£16 ; carriage and wagon axles, £10 12s. 6d.; special Siemens 
billets, £6 15s.; special Bessemer billets, £6 10s. per ton. In raw 
materials there is a distinct disinclination to buy; but the slightest 
movement would at once send prices up, 

You will no doubt be giving full details of an interesting series 
of experiments just concluded at the Atlas Works with the Serve 
patent ribbed tubes, of which Messrs. John Brown and Co. have 
undertaken the manufacture in this and other countries. The 
trials have been watched by Mr. Ellis on behalf of the British 
Admiralty, and by engineers from the Atlantic and other lines. 
wn ation economies are anticipated from this invention, and the 
makers themselves are adopting the tubes in their own works. 

There is an improvement to note in the file trade, the busy 
season being again at hand. A large number of grinders have been 
taken on, and the file cutters are fully employed. The demand is 
both on home and foreign account. 

The report from the cutlery establishments vary very much. 
Several firms state that they have been much surprised to find 
some good orders for cutlery and other wares for the American 
market. As the Act came into operation earlier than was 
expected, a considerable value in goods had to be stopped at 
Liverpool, there being no prospect of their getting into the country 
under the old rates, These goods are now to be sent on at once. 
It is said that the wares are invoiced at the same rates, and that 
the Americans will have to pay the increased duty. This would 
be a solution of the tariff difficulty eminently acceptable at Shef- 
field ; but it is too to be true. No doubt the higher grades 
of goods will still supplied from this town; but the bulk of 
the business is in the secondary qualities, and it is here where 
the Sheffield cutlery trade is most severely hit by the McKinley 
Act. Manufacturers of these “lines” are complaining that they 
are receiving no orders from the United States, and in some direc- 
tions the number of workmen is being reduced. If prices advance in 
the States the Sheffield and German makers will be benefitted to some 
extent. Inthe local papers there is an advertisement inquiring for 
twent; ket-knife cutlers, three pocket-blade grinders, and 
pen-blade grinders, to go to the United States, where good, 





steady employment is promised them. There has been some talk 
here of a firm establishing themselves in the States. This is one 
of the objects the McKinleyites aimed at. Meanwhile, with the 
exceptions mentioned, the orders from the States are seriously 
attenuated, and in some instances business is completely closed 
for the moment. At the same time, other markets are very per- 
ceptibly improving, and the home demand, both in season and 
ordinary goods, has not been so gratifying for years. 

Important extensions are being made at the establishment of 
Messrs. Walker and Hall, Electro Works, Howard-street. This 
well-known standard firm have now about one-half of the upper 
portion of Howard-street, their progress of recent years in the 
silver, electro-plate, and cutlery trades having been very marked. 

Additions are also being eww A to the premises of Messrs. Mappin 
and Webb, Royal Cutlery Works, Norfolk-street. This firm are 
taking in the adjoining buildings, which will give them a very 
extensive frontage to that thoroughfare. On every side, both in 
the heavy and light departments, the productive powers of our 
manufactories are being materially added to. 

The Sheffield and South Yorkshire Canal scheme has advanced 
another stage. The Manchester, Sheffield, and Lincolnshire 
Railway and the navigation company failed to come to terms, 
and application was made to the Railway Commissioners to decide 
upon them. The railway company applied that the navigation 
company should give notice as to what property they wanted to 
take, contending that the hasers were the onl ms who 
could say what they really did want. Mr. Justice Wills, without 
calling upon the counsel for the navigation company, decided that 
it was the business of the railway company to say what they had 
to sell, and their application was therefore refused, with costs. 

The London ivory sales, proceeding while I write, disclosed 
direct effect of the McKinley tariff. Cut billiard ball pieces fell in 
price very seriously, the drop being £10 to £15 per cwt. By the 
operation of the new Tariff Bill in the United States, all ivory 
which has been touched by the saw is practically prohibited 
Zanzibar and Indian large tusks of soft grain sold at prices fully 
up to those ruling in July last ; hard grain tusks, £4 to £5 per cwt. 
cheaper. WestCoast African, which is largely used in the Sheffield 
trades, is about as before, the tendency so far being towards easier 
rates. The Egyptian included a considerable portion of inferior 
quality and defective, and much of it was withdrawn. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron trade has shown more satisfactory features this week 
than it has exhibited since the Scotch strike commenced, at the 
beginning of October. There is a distinct improvement in the 
demand for and the prices of No. 3 Cleveland g.m.b., and while 
forge iron is somewhat cheaper, the finished iron and steel trades, 
as well as the engineering and ironfounding industries, are stronger, 
though this is not the time of the year to expect much briskness. 
The better prices of No. 3 are induced by the rise in warrants, 
these being now pretty nearly the sole lator, and for the 
present legitimate trade does not count; in fact, it is almost 
suspended. Towards the close of last week No. 3 was sold by 
merchants at as low a figure as 47s., this being 3s. 6d. below the 
figure ruling when the Scotch strike commenced, but on Monday 
and Tuesday 48s. was the lowest that would be taken, and on 
Wednesday 48s. 3d. to 48s. 44d. could be obtained, and this 
advance brought in a fair number of buyers. The makers 
themselves have not been selling, aud few of them would 
quote; while where they did name a price it was at least 
ls. above the figures that merchants were taking. They 
are not very ready to sell, particularly as the cost of produc- 
tion is advancing, and in the next half-year they will not be 
able to make iron as cheaply as they are at present. Blast furnace 
coke they could in June purchase at 13s. 6d. per ton delivered, 
equal to Middlesbrough, and the average price of the contracts now 
running will be between 14s. and 15s., whereas any one wishing to 
buy for next half-year’s delivery will have to pay at least 17s. 6d., 
a rise of 6d. having been made this week, and this has been paid ; 
but generally, coke makers are not disposed to commit themselves 
even at thisfigure. They hold off in order to see what effect the 
ten hours’ drawing at the pits will have on the cost of produc- 
tion ; it is certain this will be increased. Coke is very scarce, 
and there is considerable difficulty in getting full supplies, while 
makers have still to put up with inferior qualities, which detri- 
mentally affects the working of the furnaces, and is the cause of 
the restricted make of No. 3 Middlesbrough ; No. 3 warrants have 
improved from 46s, 104d. last Friday to 48s. 3d. on Wednesday, 
a now holders are not inclined to sell. It is rather surprising to 
see the value of forge iron decline, while that of No. 3 is rising, 
the movement has recently been the other way—No. 3 falling and 
forge iron improving, so that the difference between the two, which 
was 5s, at the beginning of the month, dwindled to 2s. at one time 
last week, but has this week increased to 4s.; grey forge having 
been sold at 44s, early in the week, and 44s. 6d. on Wednesday. 
The production of forge iron is increasing, and some of it has been 
sent into the public stores. The stock in Connal’s stores in 
the Middlesbrough district on Wednesday night was 93,872 tons, 
an increase of 2660 tons since the month opened. Nevertheless it 
is generally estimated that the total stocks in the district will show 
a decrease of 12, te 15,000 tons for October. No doubt this 
would have been larger if the storms at sea during the last fort- 
night had not considerably delayed shipments, which from Middles- 
brough up to the 28th inst. reached 73,344 tons, against 69,314 tons 
in September to 28th. The Cleveland ironstone miners, whose 
wages agreement terminates with the end of this month, asked the 
employers for a 10 per cent. rise for November and December; but 
the masters have refused, affirming that the conditions of trade 
rather point to a reduction than an increase. The employers did 
not desire, however, to make any change till the end of the year. 

In the engineering industries there is considerable activity, and 
especially in marine engineering; but few new orders are being 
secured. About 900 men employed in the engineering department 
of Messrs, Boleckow, Vaughan, and Co.’s Eston and Middlesbrough 
works are out on strike. They asked in the first instance for the 
twelve o’clock Saturday ; this was granted to them. Then the 
put ina claim to be paid by the hour instead of by the day, this 
also was granted; next they demanded to be paid time and 
a-quarter for all overtime up to7 p.m., and time and a-half for 
overtime after that. The firm was prepared to pay time and 
a-quarter for all overtime, but the men will not consent to that 
compromise, as they say some of the marine engineering works are 
getting time and a-half, and so there isa strike. Verily, the life 
of a manager of an industrial establishment is not a happy one, for 
the men do not seem to know when to be satisfied, the granting of 
one concession is simply the prelude to the application for others, 
and the demands of some of the trades’ unions are getting quite 
unreasonable. 

Among the launches this week in this district was the Sirius, a 
second-class cruiser built for the British Navy by Sir W. G. Arm- 
strong, Mitchell and Co., at Elswick. She is 300ft. long, 43in. 8in. 
broad, 17ft. Gin. deep ; displacement, 3000 tons ; indicated horse- 

wer, 9000; and speed, 20 knots. Her armament will be two 

in. rapid-firing guns, six 4}in. ditto, eight 6-pounder ditto, one 
3-pounder ditto, one 9-pounder field and boat gun, and four 
torpedo gnns. She is partly armour-plated, having a glacis 
armour-plate 5in. thick protecting the engine cylinders, also a 
protected deck. 

On Monday, in celebration of his having completed twenty-one 
ad service as manager of the Great Consett Iron Company, Mr. 

illiam Jenkins, who was trained at Dowlais under Mr. Menelaus, 
and was there thirty-four years, was presented with a handsome 
illuminated address, the direct and workmen alike showing 
their appreciation of his worth. They intend to present him with 
his portrait, painted at a cost of £500. The Consett is undoubtedly 
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one of the most successful iron and steel ing concerns in 
the world, and their £7 10s. shares cannot be under £30. 
During the last financial year the ey? made a profit 
of £1200 per day, and could have paid a dividend of over 
50 per cent., but part of their profits they devoted to buy- 
ing a new colliery property, enlarging their steel works, erect- 
ing new coke ovens, Xc., still they Pome the shareholders 
334 per cent. Their production when Mr. Jenkins took office was 
45,000 tons per annum, now it is over 130,000 tons, and their 
capital has increased from £352,000 to £736,000. The works have 
been transformed from iron into steel works, and the company is 
the st maker of plates in the world. It also owns collieries 
from which 1,000,000 tons of coal per annum are being 
raised. 
The d d for fi iron is rather quiet ; but prices are 
maintained at last week’s figures, common bars being £6, less 24 per 
cent.; best bars, £6 10s., less 24 per cent.; ship plates, £6 5s., a 
24 per cent.; ship angles, £6, iess 24 per cent.; and heavy sheets— 
singles—£7 12s. 6d, less per cent. A considerable business is 
being done in galvanised sheets. Shipbuilders are not booking any 
important orders, and no one is likely to order while the present 
disquiet caused by labour troubles characterises the shipping trade. 
Freights are so low, too, that many of the older and more expensive 
steamers will not be able to pay dividends. essels which 


ee | 








ose V 
have been built at a cost of, say, £7 per ton, and have engines 
calculated to work with gteat economy, may do fairly well, but 
the present is not a time to attract capital into new shipping 
ventures. The prices of steel are steady at £5 2s. 6d. for heavy 
rails ; £6 for steel sleepers ; £6 10s. to £6 15s. for steel ship plates. 
Steel girders are being largely used locally for building purposes. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THe G pig iron market opened very quietly, but prices 
were firm. amount of business inc iter in the week, 
the market becoming stronger on reports to the effect that makers’ 
private stocks are being rapidly reduced. The d in Connal’s 
public stores has been comparatively small, and it is thought that 
this is accounted for by makers getting rid of as much of their 
private holdings as possible. 

The shipments of pig iron in the past week have amounted to 
6354 tons, as com with in the corresponding week of 
1889, Canada took 750 tons; Germany, 625; Holland, 545; 
Belgium, 520; India, 252; China and Japan, 230; United States, 
200; France, 110; Australia, 87 ; Italy, 60 ; other countries, 105, 
the quantity sent coastwise being 2870, against 2508 tons in the 
corresponding week. 

A number of the special brands are out of the market, and the 

quotations of the others are as follow:—Govan, f.o.b. at Glasgow, 
No. 1, 52s.; No. 3, 51s. 6d.; Monkland, 52s. 3d. and 51s. 6d.; 
Carnbroe, 55s. and 54s.; Gartsherrie, Summerlee, and Calder, 
Nos. 3, 59s. each; Langloan, No. 3, 60s. 6d.; Eglinton, at 
Ardrossan, No. 1, 52s. 6d.; No. 3, 51s. 6d. 
_ Shipments of iron and steel manufactured goods from a oy 
in the past week embraced locomotives to the value of £14,100; 
sewing machines, £3828; machinery, £43,852; steel goods, £9615; 
and general iron manufactures, £18,271. 

There is a brisk demand for English forge iron, and as merchants 
are now laying in their stocks for the winter, the trade and foundry 
iron has also increased. Large quantities of pigs will be shipped 
from Middlesbrough to Grangemouth during the next month er two, 
and —- — Be Ak. ae — in addition to those 
regularly employed were being c in Glasgow for this purpose. 
It is usual at this time of the year to bring in extra nutes of 
Cleveland pigs to be put in stock, so as to be available in case of 
the Forth and Clyde Canal being blocked with ice. But on the 
present occasion, the requirements of the trade are greater than 
—_ owing to the stoppage of the production of forge iron in 


Messrs. John Wilson and Son, of Glasgow, have received an 
order for about 3000 tons of plates, rivets, &c., for Sydney. The 
iron will be rolled and made into malleable pipes in the 
Colony. These pipes, which will be 4ft. in diameter, are intended 
to be used in conjunction with 20,000 tons cast iron pipes of equal 
size, the contract for which has been placed with anton mer- 
chants, and is now being sub-let to fi ers. The malleable pi 
are to be placed in situations where the strain will be so great that 
cast iron pipes would probably give way. 

Locomotive and general engineers are very busy, and a consider- 

placed with firms 


able amount of shipbuilding work has just 
on the Clyde. 

The malleable iron trade is well my and it is still difficult 
to obtain prompt delivery of ere is, however, consider- 
ably less fresh inquiry, which is ascribed to the recent backward 
turn in the value of pigiron. Prices are firm, the rete cre of 
common bars being quoted at £6 12s. 6d. per ton ; grade, 
£6 15s.; highest e, £6 17s. 6d.; best bars being 10s. per ton 
higher ; nail rods, £7 5s.; hoops, £7 10s.; and sheets, £8 5s., all 
less the usual 5 per cent. di t. 

Business is brisk in the steel trade; but the employers have a 
good deal of trouble just now with their workmen, who are press- 
ing for an advance of a. The new work coming. to hand is 
principally for shipbuilding purposes. Angles are quoted at 
£6 7s. 6d.; ship plates, £7 2s. 6d.; boiler plates, £8 2s. 6d.; and 
nea £8 15s., all less 5 per cent. discount for delivery in Glasgow 

ric 





they get no payment. It was this contention which has led the 
ees to give notice of a discontinuance of the sliding scale, to 
end with the year, forthey maintain that, though small was not paid 
for separately, a larger price was paid to colliers for cutting coal in 
consideration of this. I find this shownconclusively at Dowlais, and 
doubt not it is the same all over the district. Small coal havi 
risen in value has led to this; it is now 7s. 3d., having advan 
from 3s. 

There is a deal more briskness in the steam coal trade 

in at Cardiff, and it would seem as if the lull was past. Prices 
ter drooping are getting firm, and from 14s. 6d. to 15s. best 
steam, quotations are now from lds. to 15s. 3d.; seconds are from 
13s. to 14s. 9d., of various qualities; small, 7s. to 7s. 3d. As 
anticipated, house coal is going up, and is fully 3d. higher than 
last week. Present prices are for best 14s. 6d, and seconds 12s. 9d., 
and a good through coal at 10s. 9d. per ton. At these figures a 
good deal is being done at Cardiff, , and Penarth, and at 
each there is considerable activity—generally the case the 
week before the monthly holiday. Last week the average was 
again exceeded at Cardiff and adjoining ports, and over 260,000 tons 
despatched forei; Bute Docks cleared 151,000, Barry 78,000, 
and Pe 32,000 tons. Barry Seprtted last week twenty- 
eight steamers and twelve sailing vessels, 

At Swansea the coal trade this week was not quite so brisk, and 

ices were easier. There was also some talk of laying up vessels 
in consequence. 

In patent fuel prices remained the same. Business not very 
active. Swansea sent off small quantities to Naples and Paranqua, 
and Cardiff one large cargo in particular, of 2150 tons to Vera Cruz. 
Coke quotations remain, and at most of the ovens a good deal of 
activity is shown. This is particularly noticeable in the vicinity of 
the large steel works, showing the great pressure in getting the 
supplies needed. At Cyf ‘a coke ovens this week the collec- 
tion of small coal in and out of wagens is unusually t. 

The steel trade continues very animated. Pig shows a better 
figure, and steel bar is hardening. For rails there is not much 


it Cyfarthfa the dispatch this week of tin bar, west by Gwlly 
and by the Midland to other quarters, was above the average. 
Quotati at § this week were as follows:—Pig, 5ls.; 
Welsh hematite, 65s.; Welsh bars, £6 5s. to £6 10s.; steel rails, 
heavy, £5 5s. to £5 10s.; light, £6 10s. to £6 15s.; steel sheets, 
£8 Ibs. to £9 15s.; Bessemer tin bars, £6 to £6 2s. 6d.; Siemens, 
£6 5s. to £6 7s. 6d. 

Swansea produce of a og and export were within a few 
boxes of each other. Sales have been unusually large of late for 
delivery in the first quarter of the new year. confident impres- 
sion prevails in the district that the tariff will be withdrawn. If 
not, one of the largest tin-plate makers in the Swansea district, 
who is now with the Iron Institute in the United States, asserts 
that it will still be possible to make plates in Wales at a profit, and 
e them to America. 

vewport sent away a large quantity of sleepers this week, also 
rails to Buenos Ayres and tin-plates to gio 2g 

Good progress is going on at the new Dowlais Colliery, and sub- 
stantial masonry being put down. In the immediate neighbour- 
hood, on the western side of the Taff, another colliery has been 
decided upon and a township of houses. This will on the 
Nicholl Carne estate. 

Several floatings are announced, amongst them the Danderi, and 
the Bwilfa and Merthyr Dare Company. I note also the Park 
Iron Mines and Collieries Company, near Sydney, principally by 
Newport capitalists. 

The laying up of ships in order to oppose the Seamen’s Union 
is debated freely at the ports. On Tuesday the members of the 
Bristol Channel Committee of the Shipowners’ Federation met at 
Cardiff. Mr. Laws, the eral secretary of the Federation, was 
present, and after a meeting of three hours it was fully decided to 





“lay up” when the London executive gave the signal. It was 
— to this as an extreme course, and only to be 


as a last resort, if officers, engineers, seamen, or labourers 
interfered with working ents. 
“out” on Wednesday 





The Plymouth colliers were , the 
being a police case with reference to Billy Fairplay. 
_There is a good deal of friction there and at other parts of the 


district, and at the Cape Copper Works, near Neath, over 1000 
hands were paid off Saturday. 

The colliers’ dispute at Llanelly has been settled amicably. This 
involved 1000 men. 

There is a — on at the Swansea and Cardiff Wagon Works, 
and a threatened strike at one of Glasbrook’s collieries, Swansea. 
I hear, too, that on some of the railways the difficulty of managing 
men is becoming serious. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

Ir the general state of the iron trade in these parts still remains 
clouded, it is easily accounted for at a time when the agitator is 
busy, in public and in private, to raise the cry for ‘‘ more pay and 
less work.” 

A depressed tone generally prevails on the Silesian iron market. 
The demand on home and foreign account is small, and the 
ar of new business is not oe The business in all 

escriptions of finished iron even shows less life than during the 
Pp ing weeks. The steel trade also is very quiet. 

The Austro-Hungarian iron market, which for a long time 

d untouched by foreign influences, has at last been forced 





_ There is a considerable slackening off in the coal trade, especially 
in the shipping department. Tonnage for the export of coals is 
very limited, partly because steamers are not now arriving in the 
Clyde with ore from Spain. It is a curious fact that the colliers 
are now doing more work than when the demand was very active 
several weeks ago. As the market slackens off and prices droop, 
the colliers are i ing the of working days per “m4 
and so adding to the amount of coals available for sale. Prices of 
main and splint coals are somewhat lower than they were a 
week ago. 

The miners of Fife, having been refused an advance of w: % 
have resolved to give their employers a fortnignt’s warning. e 
men appear to ‘be taking this step at a very inopportune time, 
—, that the end of the Baltic shipping season has almost 
arrived, 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

ONE of the most important of ama] tions is being attempted. 
This is to link the Taff Vale, Bute ks, Penarth, and ; wed 
Docks and Railway, and possibly the Rhymney Railway also. 
The Cardiff world has been astounded by the news, which had 
been carefully kept until some ‘preliminaries had been completed, 
and, so far as appearances now go, the scheme is being formulated, 
and will be brought before a Parliamentary Committee at an early 
part of the session. There isa good deal of discussion going on 
about the movement, and some strong doubts are exp 
whether any Committee will authorise so great a monopoly. 
Freighters are divided in opinion, and so, too, are shareholders. 
In the present early stage I reserve details. No decided step, it 
is stated, will be taken until the return of Sir W. T. Lewis from 
America, November 10th, though he had, previous to his starting 
bee the Iron Institute, duly considered and approved of the 
matter. 

Another great subject is coming to the front, the question of 


to give way to the ever-increasing German competition, and has 
lost its former firmness. Pig iron is, as yet, rather steady; but in 
the finished iron branch a dulness has set in, in consequence of 
German dealers pushing the Austro-Hungarian market by cheap 
offers. These offers, it must be remarked, are made by the dealers 
only, not by the works. In order to prevent foreign competition 
from getting too powerful, a reduction on some articles has been 
_—_* » as was to be e . Bars are quoted at present 
132 fl.; plates now stand at 162 fi. to 165 fi. p.t., having lately been 
redui 12 fi. 3 Tin-plates were reduced 17 fl. p.t. Girders 
cost 130 fl. to 135 fl. p.t. Otherwise, satisfactory employment is 
reported to be going on at all the works. 

A steady business appears to be proceeding on the Belgian iron 
market. In the pig trade a quiet tone prevails, it is true, but in 
the steel and manufactured iron branch fresh orders are coming in 
in number, and prices have been maintained of late. 

ing the condition of the French iron trade, a slight im- 
provement has set in lately. On the pig iron market especially the 
firmness has increased. The tendency of the malleable iron trade 
also may, on the whole, be termed steady, the works being satis- 
factorily yo ay a while prices remain firm. The rolling mills of 
the Nord have booked large orders from the North Railway. In 
the Department Ardennes the finished iron trade is steadily and 
briskly employed, and the orders booked will help to maintain the 

resent activity till the end of the year. The foundries are reported 
in satisfactory employment, those of the Loire et Centre being 
best off. The export business done in wire is good, while that for 
inland is but wea 

No change can be reported to have taken place in the Rhenish- 
Westphalian iron industry. Prices are rather weakly maintained, 
and general confidence in trade has not yet been restored. With 
regard to the iron ore trade in. particular, nothing has altered since 
last week. Demand and sale are very limited, prices, accordingly, 
pone ones downward. In some cases a restriction of output 
has taken place. Nassau iron ore has b much cheaper of 
late. Last week’s for spathose ore was M. 8 to 8°50; 
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payment for small coal. In the district trending upon Cardiff there 
is an output of 12 million tons per annum, 7 the estimate is 
that 30 per cent, of this is small, for which the colliers now contend 





ted ditto, M. 11°50 to 12-50 p.t. net at mines. Nassau red iron 
ore—50 p.c. M.—costs M. 9°60, free Dillenburg. Luxemburg 
minette is noted M. 2°40 to 3°60—40 p.c. contents—p.t. at mines, 
having maintained former quotations, Pig iron also has remained in 














































































































an inanimate condition throughout the week, while i ‘ 
the demand seems to have slightly decreased of late, At bievelcioen 
M. 1 p.t. is to be noted since last week, present quotation bei 
M, 65 for the 10 to 12 per ot ns. Forge pig is in weal 
request at M. 58 for No. 1, M. 56°50 for No, 2, and i 55 for No, 3 
Foundry No, 1 stands M. 75; No. 3, M. 63; basic, M. 50; Bes. 
semer, M. 65 to M. 70 p.t. There ‘is little life to note in th 
malleable iron branch. rs are in weak request at M. 130 P “ad 
having lately been reduced M. 10 p.t, Girders are in about the 
same depressed state, M. 125 p.t. having been fixed as basis price, 
The improved tone reported in the hoop trade has been further 
maintained ; still, no stiffening in prices can be noted, Generally 
speaking, the plate and sheet trade has remained unaltered re 
being but little inquiry coming forward, with a want of firmness in 
rices. There is likewise no change to note in the condition of 
oundries, machine and wagon factories. The lowest prices offered 
at a tendering for steel rails show a further decrease in that article, 
M. 143 p.t. being the price quoted by a Silesian works. ‘ 

Present list prices p.t. at works are as follows :—Good merchant 
bars, M. 130 to 140; angles, M. 150; girders, M. 125 to 130: hoo 
M. 140 to 145; heavy boiler plates, M. 226; tank ditto, M. 180 
steel plates, M. 190; tank ditto, M. 160 to 165; sheets, M. 150 t¢ 
160; iron wire rods, common qrality, M. 130; drawn wire in iron 
or steel, M. 145; wire nails, M. 160; rivets, M. 190 to 200: steel 
rails, M. 140 to 150; steel sleepers, M. 137 to 140; complete sets of 
wheels and axles, M. 320; axles, M. 240 to 250; steel tires, M, 230 
to 250; light steel rails, M. 125 to 130. . 

The total production of pig iron in Germany, including Luxem. 
burg, is reported to have been for September, 1890, 363,324 t.. of 
which 151,186 t. were forge pig and spiegeleisen, 36,807 t. Besse- 
mer, 128,497 t. basic, and 46,834 t. foundry pig. In September 
1889, production was 373,185 t.; in August, 1 00, 871,102 t. From 
January Ist to September 30th, 1890, 3,465,991 t. were produced 
against 3,215,528 t. for the same period the year before. F 

The McKinley Law still forms the subject of animated discussion 
with exporters not only, but with commercial and even with politi. 
cal parties. However widely opinions may differ on the subject 
it is universally agreed that the measure is one of great import. 
ance and may possibly lead to results which were esther calculated 
nor desired by the shrewd citizens of the United States. If the 
tariff has been introduced and carried in a hurry, as is sometimes 
maintained, this would appear to be still more inexplicable, and 
still less worthy of so thorough a business nation as the Americans 
are. In France, where, generally speaking, much sympathy is 
entertained towards the States, the feeling in this instance appears 
to be very keen indeed. One of the deputies, in speaking on the 
subject, went so far as to say that the commercial war thus opened 
by America ought to be reciprocated, and that France, in buying 
petroleum from Russia and corn from Austria-Hungary, might 
soon be in a position to effect considerable savings, and this to 
the loss of America. 

It has been reported that some German first rate textile firms 
being anxious to secure their American market, had decided to 

ransplant their busi by building extensive factories over there. 
Large sums had been got ready for the project, and one of the 
members commissioned to proceed to New York for the necessary 
preliminary steps. The report this gentleman has now sent home 
throws a cvrious and unexpected light on the subject. It is out of 
the question, he says, to put up textile establishments there which 
could at all bear competition with German articles of the kind. 
Wages are in the most favourable cases 25 per cent. higher; the 
yarn, &c., required is not to be had at less than 110 per cent. 
dearer. Under these circumstances he is confident there never can 
arise any competition worth notice in the better and middling sorts 
of textile peers 9 and in spite of the tariff he is sure of not loosing a 
single American customer. 
lectric lighting is gaining ground, not merely in large towns 
like Copenhagen—where Siemens and Halske, of Berlin, have been 
accepted—and Cologne—where the work is, at last, proceeding 
satisfactorily—but some smaller towns, down to 2500 inhabitants, 
have, after duly calculating costs on both sides, preferred electric 
lighting to petroleum. 

The eet of the foundation stone of the bridge to cross the 
Danube near Czernawoda took place in the presence of the King of 
Roumania and the Ministers, when the former observed that this 
bridge would establish the shortest communication between the 
German Ocean and the Black Sea, and would give new impulse to 
international commerce. The bridge would be the largest of the 
kind in Europe, and an honour t the economical ability of their 
country. 








NAVAL ENGINEER APPOINTMENTS.—-The following apgeitnante 
have been made at the Admiralty :—Staff Engineers—Edward R. 
Vine to the Royal Sovereign, and George N. H. Michell to the 
Monarch, both to date October 24th. Engineers—James Lane to 
the Satellite, Frederick G. Harding to the Chasseur, and Richard 8, 
Hornby to the Icarus, all to date October 24th. 


ASSOCIATION OF MUNICIPAL AND SaNITARY ENGINEERS ‘AND 
Surveyors, — The following gentlemen, having satisfied the 
examiners at the examination held in London on the 3rd and 4th 
inst., have been granted certificates of competency by the Council 
of the Association, viz.:—C. F. Ball yoo W. Dyack 
(Aberdeen), F. J. Edge (Neath), W. Hall (Ealing), J. Manley 
(Chacewater), and F. Sumner (Kilburn), The next examination 
will be held in London, in April, 1891. 


Hopsarrow Iron MiNEs.—A new sea wall or embankment was 
completed by the laying of the final block or memorial stone at the 
barrow mines last week. This wall will embrace an area of 
thirty-three acres of land reclaimed from the sea. In this land is 
known to exist a deposit of large hematite ore 90ft. thick, and 
taking a cubic foot of ore as representing four tons of metal, this 
deposit will be proved to be worth eleven and a-half millions of 
pounds. The object of erecting the sea wall was to keep the sea 
water out of the workings of the mines; and as foundations have 
been taken down to a water-resisting strata, this new area is now 
open for mining operations so far as the sea is concerned. The 
odbarrow mine is the most wealthy mine in this country, and the 
development which will result from the building of this wall will 
have a ay | important effect upon the future of the iron and steel 
trades in the north-west of England. 


Russtan Raiiways IN 1889.—The whole length of Russian rail- 
ways, exclusive of those of the Grand Duchy of Finland—1135 
miles—and of the Trans-Caspian—661 miles—extends over 17,693 
English miles, While the extension of the Russian railway system 
was proceeded with but slowly during the past year, the Govern- 
ment acquired 1507 miles of private lines—viz., the Riajsk-Mor- 
shansk, Morshansk-Syzran, and the Trans-Caucasus railways. At 

resent the Government owns in all about 4333 miles of railway 
ines, or about a quarter of the whole network of Russian railways. 
The deficient harvest of 1889 affected the working results of the 
Russian railways. According to official returns, the gross 
revenue derived in the above year from all railway Ilnes in 
Russia, exclusive of those of the Grand ping of Finland and of 
the Trans-Caspian line, amounted to £29,812,052, as compared 
with £30,109,417 derived from the same source in 1888, The yield 

r verst during the past year was 10,657 r., as compared with 

1,080r. received during the year immediately preceding, the deficit 
amounting therefore to 3°8 per cent. per verst. More than half the 
gross revenue of the railways was earned in 1889 b _ of the 
existing Russian lines—viz., the Grande Société, the South- 
Western, Moscow-Kursk, Moscow-Brest, Kursk-Kharkoff, Libau- 
Romna, Trans-Caucasian, and Warsaw-Vienna Railways, | the 
length of which extended over 9385 versts, or 6527 English miles— 
i.e, more than 36 per cent. of the whole length of Russian rail- 
ways. The working expenses of the above eight lines amounted, 
the Railway News says, to only 52 per cent., a net revenue of 
48 per cent. of the gross receipts having been thus realised. 
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NEW COMPANIES, 


Tax following companies have just been regis- 
ere Asia, Limited, 
+. company was registered on the 17th inst. 
Ry :" ential’ of £200,090, divided into 1950 
I shares of £100 each and 5 B shares of £1 
ch, the former to be entitled to 5 per cent. 
cumulative preference dividend, the remaining 
profits to be divided as follows, viz., 50 thereof 
c further dividend on shares other than B shares, 
and the other 50 per cent, for dividend on the 
B shares. The company proposes to acquire 
concessions, rights, and privileges from the 
Sultan of Turkey, the Sublime Porte, or other 
authority, and to construct public and private 
works of all kinds, and also to carry on all kinds 
of exploration business, and in particular in rela- 
tion to mines, and generally to seek for upenings 
for the profitable employment of capital ; to carry 
on financial, promotion, and banking business, to 
negotiateloans, and to dealin securities of allkinds. 
The subscribers are :— 


A Share 
*Lieutenant-General Sir Andrew Clarke, 42, Port- 
oy ‘Dott, 1, East India-avenue, shipowner 
T. Cory, Swansea, colliery owner .. .. .. « 
sir Douglas Fox, 28, Victoria-street, Westminster 
*W, Ernest Whitworth, Manchester, merchant .. 
*Joseph Simpson, Dashwood House, merchant .. 
*The Hon. Howard Spensley, 4, Bolton-gardens, 
Westminster, barrister .. .. «1 ss oe ee 1 
The number of directors is not to be less than 
three, nor more than ten ; qualification, £500 in 
shares or stock; the first are the subscribers 
denoted by an asterisk, and H. Hargreaves Bolton, 
of Newchurch, in R dale, near M ter, 
and J. R. Pilling, of Stackstead, near Manchester, 
the latter being appointed life director; remu- 
neration, £750 per annum to the chairman, £500 
per annum to the vice-chairman, and £250 per 
annum to each other director, and also a commis- 
sion equal to 5 per cent. on the surplus profits of 
each year Pp veeige Bon —— of the pre- 
ference dividend. Solicitors, Messrs. Dawes and 
Son, 9, Angel-court, E.C. 


tt tet et 





British Insulated Wire Company, Limited. 


This company was registered on the 20th inst., 
with a capital of £60,000, in £5 shares, to manu- 
facture wire, wire ropes, and cables of all kinds, 
and also to carry on business as engineers and 
electricians. The subscribers are :— 

Shares. 
J. B. Atherton, Hayton, Lancashire .. .. .. 
J, Atherton, Hayton, Lancashire, shipbroker .. 1 
J. Beckett, Hayton, Lancashire, broker... 1 
7. P. Hewitt, Prescot, Lancashire, watch manu- 

facturer.. . 1 
8. H. Hartley, 

a ee ey eee ney ae 1 
J. H. Dodd, 53, North John-street, Liverpool, 

eT SSP ee ee ee ee ee 1 
H. M. Brigg, Keighley, Yorkshire, merchant 1 

The number of rectors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; remuneration, £200 per 
annum, and in addition 10 per cent. of the net 
profits remaining after payment of 10 per cent. 
yer annum on the ordinary shares, Solicitors, 
Messrs. J. and H. Gregory, Leslie, and Hartley, 
Liverpool. 


Bullfa and Merthyr Dare Steam Collieries, 
* —_. . 
is company was registered on the 21st inst., 

with a capleal et £120,000, in £10 shares, 8000 
of which are 10 per cent, cumulative preference 
shares, to acquire and work the Bwilfa and 
Merthyr Dare Collieries, upon terms of an un- 
registered agreement with G. W. Hargreaves 
Brogden and 8. Budgett. The subscribers are :— 

, — 
cler! 


Prescot, Lancashire, superinten- 


8. 
T. E. Malyon, Underhill-road, Forest Hill, 1 
A. Spurdle, 12, Gordon-rvad, N., clerk .. ‘ 1 

. W. H. Brogden, 218, Gresham House, engineer 1 
A. Bruno, 215, Gresham House, merchant .. .. 1 
J. Gaudet, 215, Gresham House, agent .. .. .. 1 
F. Tugliaferro, 16, St. Helen’s-place, merchant .. 1 
M. Amoroso, 8, Idoi-lane, merchant .. .. .. 

The number of directors is not to be less than 
three, nor more than five; the subscribers are 
to appoint the first; qualification, fifty shares; 
remuneration, £200 per annum each, with an 
additional £100 for the chairman. Solicitor, 
Mr, Slater Pilditch, 32, Gracechurch-street. 





Continuous Filter Company, Limited. 


‘This company was registered on the 21st inst., 
with a capital of £20,000, in £1 shares, to acquire 
patents relating to the filtration of water, and 
also in connection with washing, wringing, drying, 
and mangling machines, ‘The subscribers are:— 

Shares. 


*G. Fyfe, M.D., Castletown, Isleof Man .. .. 
*Lieutenant-General A. K. Comber, 142, Crom- 

SO I die once Nate <Rlin sien: pcp. | 38008 
*F. J. Tingle, C.A., 110, Cannon-street .. 
B. E. C. mber, 110, Cannon-street, 

DN i an ah a5 - Whe! We. an’ 
H. Tingle, C.A., 110, Cannon-street .. .. 
J. Pollard, C.E., 7, Great Queen-street, West- 

minster ., be e6 pinta t be oee~'(lee tiie lem 0 
H. J. Tingle, C.E., 7, Great Queen-street, West- > 


public 


minster... 50 


The number of directors is not to be less than 
two, nor more than seven; qualification, £100 in 
shares or stock, The company in general meet- 
ing will determine remuneration. Solicitors, 


Messrs, Emmet, Son, Stubbs, and Melhuish, 14, 
Bloomsbury-square, 


Ormonde Slate Quarries, Limited. 


This company was istered on the 22nd inst., 
with a capital of £20,000, in £1 shares, to 
acquire and work the Ormonde Slate and Slab 


Quarries, Kilkenny, Ireland. The subscribers 
ei— 


D, Read, 8, Heyford-terrace, Lambeth, clerk 


1 

G, Kidner, 78, Falkland-road, N.W., clerk .. .. 1 
‘ 2), Fators, 11, Glencoe-terrace, Leytunstone, 

. Stonier, 104, Elmore-street, N., clerk .. .. 1 
A Wotton, 122, Tanner-street, Dockhead, 

A. Croydon, 23, Bawtree-road. 8.E., clerk 1 


G. C, 
clerk 


The number of directors is not to be less than 


Ee 
C. Saddington, 49, High-street, Notting Hill, 





three, nor more than five; the subscribers are to 
appoint the first; qualification, 100 shares; remu- 
neration, £300 per annum, with an additional 
£100 for every additional director over three in 
number, divisible. Each director will also be 
entitled to £50 in each year in which 15 per cent. 
dividend is Be Solicitors, Messrs. Andrew, 
Mellor, and Smith, 27, Clement’s-lane. 


Petroleum Shipping Company, Limited. 

This company was registered on the 17th inst., 
with a capital of £100,000, in £5 shares, to acquire 
steam and other ships, boats, and vessels of all 
kinds, and any shares therein, and the shares and 
securities of any shipowning companies, and to 
undertake any liabilities and give any indemnities 
in respect thereof; to carry on the business of 
shipowners, merchants, warehousemen, whar- 
fingers, &c.; to construct roads, railways, tram- 
ways, and reservoirs, &c.; and to sink oil wells, 
The first subscribers are :— 


8 
Alfred Suart, 32, Great St. Helen's, EC., ship- 
OE ia fas. 198) ba, xk, aay ge oblate 
W. C. Boniface, Claremont House, Clapton, coal 
ORR SY Sree 
E. A. White, $4, Jarningham-road, Hatcham . 
J. A. Salton, 82, Great St. Helens, E.C., 
a, ee ae ae ee oe © ena ees 1 
Howard Fowler, 32, Great St. Helen's, E.C., 
I en Sued ike? Ce ode Fae We én’ oe 1 
H. Gibson, 4, 8t. Mary Axe, E.C., solicitor... .. 1 
T. H. Fidger, Sefton Cottage, Enfield .. .. .. 1 
Mr. Alfred Suart, of 32, Great St. Helen’s, 
E.C,, is appointed manager, with a remuneration 
of 5 per cent. on the gross earnings of the com- 
pany’s ships; this remuneration to include office 
and clerical expenses. Solicitors, Messrs. Deacon, 
Gibson, and Medcalf, Leadenhall-chambers, 4, 
St. Mary Axe. 


i 





Taylors, Limited. 


‘This company was registered on the 17th inst., 
with a capital of £100,000, divided into 19,000 
7 per cent. preference shares and 1000 ordinary 
shares of £5 each, to acquire the rights of George 
Taylor, of 65, Newsham-drive, Liverpool, in 
certain improvements in apparatus for automatic- 
ally applying disinfecting liquids to water-closets, 
urinals, and the like, known as the “ Rolyat Dis- 
infector.” The subscribers are:— 


Shares. 

R. Bushell, 5, Castle-street, Liverpool, merchant 1 
W. H. Davison, 40, Canning-place, Liverpool, 

RN ie net Hh beak Selcpl ee 6s 1 
T. R. Hughes, 95, Ullet-road, Liverpool, bank 

manager et ee eee ae ee 1 

W. Boughton, 11, Rumford-street, Liverpool, 


MS de> ae dds da? - ee -te < ae eerie 1 
J. Kellett Smith, L.R.C.P., 23, Russell-street, 
ce, MR errr ae ee ee 1 
G. Atkin, J.P., 40, Seel-street, Liverpool, asphalte 
manufacturer .. .. . be) aa 1 


Registered without special articles, Solicitors, 
Messrs. H. C. and A. 8, Reynolds, Liverpool. 








THE PATENT JOURNAL. 


Condensed from ‘* The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 
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16,628. Vatve Gear for Steam Encrnes, G. Wirth, 
Manchester. 

16,629. Extraction of Iron from Mryerars, G. L. 
Schultz, London. 

16,630. SUPPLEMENTARY and AvTomaTic Brake, J. 
Pogson, Huddersfield. 

16,631. Switcn for IntercHancinc Dynamos, G. S. 
Hooker, Bath. 

16,632. CourLinc Braces and their Fasrentnos, J. D. 
Macdonald, London. - 

16,633. Manuracture of Bricks, E. Cammiss, Stockton- 
on-Tees. 

16,634. Macninery for MANUFACTURING SURGICAL Lint, 
G. F. Eyre, Manchester. 

16,635. CLasps, &c., H. Harmston, Lincoln. 

16,636. Stake for Surprortinc Pianta, J. Penketh, 
Manchester. 

16,637. Securinc Swine Lookinc-Gias:zes, M. M. Pope, 
Bristol. 

16,638. AUTOMATICALLY Rotatinc Toots, H. D. Fitz- 
patrick.—(£. von Biihler, Germany.) 

16,639. Tir. for Recisrerinc Coin, A Gough, jun, 

ndon. 

16,640. Steerme Cycies, B. W. Spittle, T. Millington, 
and C, Hampton, Wednesbury. 

16,641. Hexts of Boors and Suogs, 8. J. Cluff, 
London. 

16,642. Looms, A. Sowden, Halifax. 

16,643. Lowertnec Carriace Winpows, C. Groombridg, 
and W. A. South, London. 

16,644, Furnace Bars and Frames, H. M. Ashley‘ 
Ferrybridge. 

16,645. MetaLiic Bepsteaps, J. and H. J. Brookes, 
and G. Higgs, Smethwick. 

16,646. DistRiputinc O11 on Waters, F. Frank, 

ndon. 

16,647. ANCHORING VesseLs in Heavy Seaways, F, 
Frank, ndon, 

16,648. Pavine Stones, H. J. Allison.—(4. Manara and 
A. Guglielmina, Italy.) 

16,649. Cigarettes, G. A. Gosnold, Bristol. 

16,650. Preventing Smoky Caimyeys, B. Nicklin, 
Smethwick. 

16,651. Sitenr SicNatiinc for Cans, E. G. Smith, 
Harlesden. 

16,652. SELF-aDJUSTING ARRANGEMENT for CARRIAGES, 
F. A. E. Harpur, Ballinasloe. 

16,653. Merasurinc the Srrenota of ELecrricaL 
Currents, 8. C. C. Currie, London. 

— Composition for MAKING O:LciorTs, 8. Banner, 

ve . 
16,655. Foot-Rests for VeLocipepes, &c., J. M. Gillies, 


verpool. 
7. a for Drain Pires, T. Robertson and 


. E. , Glasgow. 

16,657, Drivinc Cuains for Macuines, T. Butler, 
Birmingham, 

16,658. GALLEY Recerver, T. Reeves, London. 

16,659. Preventinc Dercecrion of Fiame in Gas 

1RES, J. Wells, London. 

16,660. TREATING TexTILE Faxrics, J. Menzies and G. 
Mitchell, London. 

16,661. PorTaBLe and CoLLapsIBLe Matt Carts, F. E. 
Wilson, London. 

16,662. AUTOMATICALLY ReGuULATING FuEL, J. and 
G. C. Hilton and E. Jackson, London. 

16,663. Frep Gare, G. Barker.—(H. M. 
United States.) 

16,664. Bacs, G, Barker.—(C. C. Brayley, Canada.) 

16,665. Frrtmya Pepats to VeLocirepe Cranks, G. P. 

omson and W. G. James, London. 

16,666. YELLOW CoLouRING Marrer, J. R. Geigy, 
London. 

16,667. DupLex Pumps, F, W. 8. Stokes and R. H. 
Thorpe, London. 


Whitney, 





16,668. CLamPpinc Screw and PLumB-Bos Lever, D. 
Cameron, Inverness. 

16,669. Borers, T. Read, London. 

16,670. Nats, W. L, Wise.—(La Société Chavan Freres, 
France. 

16,671. Recutatixe Device for Spirit Cookers, L. H. 


on. 
bs me PROPELLING Boats by Man-power, F. Biitjer, 
di 


on. 

16,678. SuHoxs, R. Haddan.—(P. Cotinaud, France.) 

ag oe for WarExs of Ve .ocipeves, W. B. Turner, 
London. 


16,675. WATER Motors, W. C. Fischer, London. 
16,673. TREATMENT of Sopa Waste, F. Ellershausen, 


n. 

16,677. Fotpine Cuarrs, J. T. Bower, London. 

16,678. hig nse a of Sewer Suarts, W. H. Mans- 
b on. 

ne REFRIGERATING Air, &c., W. H. le Mesurier, 


mdon. 
16,680. Macnetic CurRENT to Trusses, W. C. Long- 
mate, Stratford. 
16,681, Sare Carryino of a Watcu for BicycLe Riwers, 
R. A. H. Allen, Brondesbury. 
16,682. SappLes for VeLocipepes, N. B. Heffernan, 


ndon. 
16,688. Savery Pyeumatic ANKLE Pap, H. Manfield, 


ndon. 

16,684. Pats, H. H. Lake.-(H. W. Watson, United 
States. 

16,685. TreEaTING Cupreous MaTeR1ALs, P. G. Biron, 
London. 

16,686. Preparinc Feep Warer for Boriers, F. G. 
Fowler, London. 

16,687. Bakers’ Ovens, J. Hastie, Glasgow. 

16,688. REFRIGERATING Apparatus, R. A. Messervey, 


ndon. 
16,689. Ixk for Printinc, H. H. Lake.—(W. G. Fuerth, 
United States.) 
16,690. Encravine Macuines, A. Sartirana, London. 
16,691. ExTinGuisHER for Lamps, J. W. Price, London. 
16,692. Heatinc Apparatus, J. Serrot, London. 
16,698. Stream Boivers, E. Edwards.—(C. M. Schmidt, 
Germany.) 
16,694. Macuives used in Exrractinc Gop from One, 
J. Harris, London. 
— ConveRtTING Grates into Rances, W. H. Wilson, 
mdon. 
eo Puorocrapnic Sautrers, G. H. P. Burne, 
ndon. 
16,697. Protectors for Sreers used in Stays, J. T. 
Skinner, E. Izod, and W. Milles, London. 
16,698. BotrLe Stoprers, G. H. Jones, London 
16,699. Mecuanism of THEATRICAL Staces, W. P. Dando, 
London. 


21st October, 1890. 


16,700. Ring TravetteR Apparatus of Spinninc 
Macurivery, A. F. Whitin, London. 


16,701. ImparTiING MecHANICAL MovemENtTs to Toys, 
A. V. Coster, Hull. 

16,702. ConTROLLING Arr about Movixe Betts, &c., 
A. J. Robertson, London. 


16,703. Fiusninc Cisrerns, G. C. Caswell and G. 
lark, London. 

16,704. AuromaTic Apparatus for Countinc Casks, 
&c., T. Forsyth, Dublin. 

16,705. Deck Supports for Saips’ Boats, C. J. van 
Sluys and C. Steffelaar, Manchester. 

16,706. Braces or Suspenpers, T. and W. Evans, 
Birmingham. 

16,707. PRopeLiinc Cyciists by Winn, A. J. Burn and 
J. Slater, Leeds. 

16,708. Grars Scourers, G. Wathen.—(4. Moore, 
Canada.) 

16,709. Spring Roiver Fittixes for Wrxpows, I. 
Pedley, jun., Birmingham. 

— Opreninc Meta Cans, T. W. and J. H. Newey, 


16,711. Curtpren’s Mart Carts, R. Tomlin and J. 
Hope, Bi gham. 
16,712. Trousers Borrom Protectors, J. Baier, A. 
i and C. Singer, London. 
— , TREATING and PrepaRinc Hops, 8. J. P. Pellatt, 
mn. 


01 

16,714. Lockinc and Untockinc Rartway CARRIAGE 
Doors, F. Biddiscombe and J. Haworth, Man- 
chester. 

16,715. AXLE-BoxeEs, J. U. Burt, London. 

16,716. Insurnance for Season Ticket Howpers, L. 
Metcalfe and F. Stretch, Manchester. 

16,717. ELECTRICALLY SIGNALLING in Mives, W. Cairns 
and A. F. Mabon, Glasgow. 

16,718. Scurties for Saips, A. Robertson, G ow. 

16,719. Securtne OversHoes to Boots, J. L. Heffernan, 


mdon. 
16,720. TypE-writinc Macurnes, P. Jensen.—(D. W. 


n,——. 

16,721. Borris Stopper Fasteners, The Bottle Seal 
Company.—(W. Painter, United States.) 

16,722. Borriinc Macurngs, The Bottle Seal Company. 
—(W. Painter, United States.) 

16,728. BortLe Stopper Extractors, The Bottle Seal 
Company.—{ W. Painter, United States.) 

16, eee of Cast Iron, J. B. Renshaw, 

mdon. 

16,725. Winpow Pocket, W. Broadley and M. W. 
Gabbert, Leeds. 

16,726. Grip for Carpet Rives, &c., J. Smith, 
Altrincham. 

16,727. Rivertinc Presses, Toots, &c., D. Smith, jun., 
Wolverhampton. 

16,728. TREATMENT of Sewace, G. E. and A. R. Davis, 

anchester, 
16,729. Bicyctinc Drivinc Gear, R. Price, Bir- 
gham. 

16,780. Bucket Pump Cuack-Bows, C. Lewis, St. 
Helen's. 

16,731. Smoke Consumer, A. Standing, London. 

16,7382. Dryixse TextiLe Fasrics, A. Whowell and 
A. A. Whitley, London. 

16,733. Horsessors, 8. Skerritt and J. Wilcockson, 
Sheffield. 

16,734. Metauuic Packtne, H. E. Bedford, London. 

16,785. Rock Borers, W. and J. N. Tremble and W. 


Ivison, London. 
16,736. Avromatic VENTILATING, J. Gratton, Not- 
tingham. 
bis MarTertAt for Covertna Roors, J. A. Archer, 
mdon. 
16,7388. Manuracture of Coxe and Gas, F. J. Jones, 
London. 


16,789. Cicaretres, A. R. Carter, London. 
16,740. RaiLRoap Crossinc Pornts or Frocs, J. Baird, 


ndon. 

16,741. Foor Barus, M. L. W. Martinot, London. 

16,742. Propuctnc Lirnocraraic Stippiinc, C. H 

rdon, London. 

16,748. Construction of Bicycies, &c., A. Ellissen, 
on. 

16,744. WasHERs and Lock-nuts for RaiL-sornts, J. Y. 

Johnson.—(G. H. Price, United States.) 
— Case for Nrepues, J. Darling and R. Starke, 


lasgow. 
16,746. Moss Beer for Invauips, &c., E. D. Alexander, 


mdon. 

16,747. Maxine ELEcrricaL INSULATING MATERIALS, 
5 , London. 

— Se.r-cLeansinc Luspricator, W. W. Beath, 


ndee. 

16,749. RounpaBovut, W. Reynolds, jun., London. 

16,750. RounpaBout, W. Reynolds, jun., London. 

16,751. Dyemne Yarns, &c., W. Laidlaw, Bradford. 

16,752. ELectricat Switcues, T. R. Andrews and T. 
Preece, Bradford. 

16,753. TreEs for SappLEs, A. Brasseur and A. Mallet, 


mdon. 
16,754. PorTABLE HorsesHor Rovauer, H. J. Bottricl, 


Ww. 

16,755. Removine, &c., SEDIMENT from Rivers, F. M. 
Halo, London. 

16,756. HousEKEEPERS’ REMEMBRANCER, C. S. and J. 
H. Jones, Essex. 





16,757. Ink, T. W. Just, R. Weiler, and O. Heidepriem, 
London. 


16,758. Comprveo Piate and Nut for Raitway Por- 
poses, T. Barrett and E. A. Copp, London. 

16,759. Fire-escares, 8. Simmons, London. 

16,760. Burwinc Coat, &c., W. P. Thompson.—(A. 
Meson, United States.) 

16,761. Mamtarsinc ComBustion in SECONDARY 
CuamBers of Borter, &c., Fornaces, W. P. Thomp- 
son.—( A, Mason and J. Wilson, United States.) 

16,762. Burninec Petroteum, &c., W. P. Thompson.— 
(A. Mason and J Wilson, United States.) 

16,768. Fasteners for Groves, &c., W. P. Thompson. 
—(F. 8. McKinney, United States.) 

16,764. Fastenines for Gioves, &c., W. P. Thompson. 
—-(F. 8. McKinney, United States.) 

16,765. Woop Screws, C. D. Rogers, London. 

ne Securine in Position GLasses of SPECTACLES, 

. C. q on. 

16,767. Coin-operatinc Macuines, A. Hollinshed, 
London. 

16,768, Expansion Steam Encore, L. Berdon, London. 

16,769. WHeexs for Venicies, B. Woodfield, London. 

16,770. Domestic Fire-escare, G. Cornioley. —(/. 
Degray, Australia.) 

16,771. Merauuic Mats, A. M. Clark.—(W. C. Spelman, 
United States.) 

16,772. CORRUGATED Strips for MeTaLiic Mats, A. M. 
Clark.—( W. C. Spelman, United States.) 

16,773. ConrucateD Metaiic Mats, A. M. Clark.— 

W. C. Spelman, United States.) 
— Brake for Roap Veuicies, R. Makepiece, 


mdon. 
a oo aera for Stream Borters, F. G. Bates, 
01 


16,776. Furnaces for Heatinc Stream Borzers, H. C. 
Paterson, London. 

16,777. Propucinc Rerractory Materiats, P. G. 
Biron and C. Roswag, Lundon. 

16,778. Topacco Pires, &c., J. P. W. Glaser, London. 

16,779. Propvcinc Fixep Recorps of the Human 
Voice, L. Larranaga, London. 

16,780. Insectors, 8. 8. Dixon.—(V. Mubille, Belgium.) 

16,781. Percusstve Tooxs, E. Freund, London. 

16,782. Toys, H. A. Manfield, London. 

16,783. Tires and Rims for Cycies, W. E. Bartlett, 
London. 

es Brixprnos of Books, &c., F. A. Oetzmann, 

mdon. 

16,785. Servinc Mustarp, J. M. Napier, London. 

16,786. Parsts, W. A. Hall, London. 

16,787. PREVENTING Sea-sickNess, E. E. Pohi.—(H. 
Pohl, Germany.) 

16,788. Proputsion on Lanp and Warer, R. Stone, 


on. 

16,789. FrrE-pRoor Marteriat for Cement, R. Stone, 
London. 

16,790. Vices, A. A. Allcard, Sheffield. 

16,791. Unirorm Suppiy of Liquips, I. Williamson, 
Sheffield. 

16,792. RecuLator for Exvectric Arc Lamps, A. de 
Puyat, London. 

16,793. FEeRTILIseRS, J. Patterson, London. 

16,794. Acruatinc Devices for Ramway Sienats, H. 
H. Lake.—(The Fontaine Safety Signa! Company, 
United States.) 

16,795. Givinc Paper a MARBLE-LIKE APPEARANCE, C. 
H. Bellamy, London. 

16,796. Acirators for Sturr CHests used in making 
Paper, H. H. Lake.—(M. D. Currier, United States.) 

16,797. Maxine TvuBEs m Paper, . Beac 
(Thom and Norris, United States.) 

16,798. Suction Boxes for PAPER-MAKING MACHINES, 
I. Bratton, London. 

16,799. AppLiance for Borries, &c., T. E. Halford, 
Chiswick. 

16,800. Exciupinc Dravucut from Rartway CARRIAGE 
Doors, H. 8. Wainwright, London. 

16,801. Corpep Cement Sack, P. B. Hollick, London. 
16,802. Cupoia and other Furnaces, E. Herz, London. 
22nd October, 1890. 

16,803. Hanp Cameras, 8. D. and E. A. McKellen, 

Manchester. 

16,804. Preventixc CoLiisions on Rartways, R. 
Sorley, Perth. 

16,805. Tires of Bicycies, &c., R. Scott, Newcastle- 
on-Tyne. 

16,806. Drarxinc Lanp, J. E. Brown, Hants. 

16,807. Topacco Pipes, O. Y. Rhodes, Halifax 

—, Fire-ctay Retorts, &c., T. C. 


Faweett, 


‘ax. 
—, Ex.ecrric Heatinc Apparatus, G. D. Burton, 
ondon. 

16,810. WrEeNcH, A. Morton and S. Taylor, Manchester. 

16,811. Swircu-Boarps for ConrROLLING ELECTRICAL 
Currents, P. G. Pochin, Sheffield. 

16,812. VentiLator, P. G. Ambler, Liverpool. 

16,813. DRawinc CompassEs, W. Bridge, Stockport. 

16,814. Watcu Case, R. A. Green, London. 

16,815. FLanciunc Meta Tuses for Borers, E. Heaton, 
Manchester. 

16,816. Om Lamps, W. Noad and A. Heald, London. 

16,817. Isk Borrues, F. Albon, London. 

16,818. Mounts for Meratiic Bepsreabs, J. and P. H. 
Middleton, Birmingham. 

16,819. Propuctinc Fiat Hoes in Woop Lacs, T. W. 


a > 
16,820. Rarn-waTeR and other Pires, J. R. Cros- 
thwaite, Stockton-on-Tees. 
16,821. Propucinc Licut by Incanpescence, T. 
Heskin, Ashton-on-Kibble, Preston. 
16,822. JacquaRps for Looms, J. Watson, Belfast. 
16,823. DovcH-weicHinc Macuing, G. Lewis, Shrop- 


16,824. Supportinc Sirpinc Wrixpows, G. L. Eyles, 
London. 

16,825 Hurpies, W. M. Hornby, Herts. 

16,826. LAGER BrER Giass with MousTacae GUARD, 
H. Cannon, London. 

16,827. Fasteners for Boots, &c., J. Millward, Bristol. 

16,828. PREseRviING Uncookep Meats, T. Elcoate, 
Stockton-on-Tees. 

= Cycies, 8. Duffield, jun., and H. J. Duffield, 


lasgow. 
16,830. Wine Seasoninc Casks, W. P. Lowrie, R. 
Barr, and G. Scott, Glasgow. 
16,831. Removine GREEN FLy from Pants, W. Ryland, 
Birkenh 


16,832. Saucepans, &c., C. Groombridge and W. A. 
uth, London. 

16,833. Gravity Motor, F. W. Rawstron, Halifax. 

16,834. CrutcHEs for Lame Propue, J. Walker and 
G. J. Simmonite, Hull. 

16,885. ELecrricaL Conpuctor, W. Cairns and A. F. 
Mabon, Glasgow. 

16,836. Precipiratinc, &c., Sewace, J. Lowe, Man- 
chester. 

16,887. Seconpary Battery Evements, &c., J. E. 
Douglass, London. 

16,838. MeTaLLic Bepsteaps, I. Chorlton and G. L. 
Scott, Manchester. 

16,839. Van Boxes for Carryina Borties, J. Nall, 


ley. 

16,840. Teacutnc Sotip Geometry, J. B. Baylis, 
Barnsley. 

16,841. Oprxinc Brinces, F. Hudleston, London. 

16,842. SuLpHURIC Acip, C. Hope, London. 

16,843. Sarery Bicycies, A. G. Fry, London. 

16,844. AccuMULATORS, H. Weymersch, London. 

16,845. Braces, R. Schremer, London. 

16,846. Propuctnc Gases from Fvuet, F. E. Ross, 


mdon. 

16,847. Exvecrric Switcn, W. Lounds, E. Emanuel, 
and J. Wood, London. 

16,848. Fue Economiser, W. Wood and H. Green- 
wood, London. 

16,849. Fixep Knirz PLtantna Macuryss, B. Sutcliffe, 
London. 

16,850. Stove, R. Haddan.—(M. Brey, France.) 

16,851. Lire-suoy Detacuinc Apparatus, 8. Hellon, 
London. 

16,852. TrEAps for Srarrs, J. and J. Mason and W. §_ 
Codner, London. 
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16,853. VeLocirepes, G. H. ll, London. 

16,854. Stack-pipss, &c., W. E. Williamson and R. 0. 
Styles, London. 

16,855. Lrrnocrapnic TransFER Surraces, J. F. 
Roberts, London. 

16,856. Micrometer Gavogs, J. C. Smith, London. 

16,857. TREATMENT of Fruit, M. A. E. Schneider and 
R. H. Coall, London. 

16,858. WorkKING, &c., Switca Ports, J. P. O'Donnell, 

. Smith, and I. A. Timmis, London. 

16,859. Mecnanism for Coanainc Speen, G. H. Chappell, 
London. 

16,860. Bracket Lamps, B. Hallatt, London. 

16,861. Krrcnen Ranoes, J. Maxwell, Glasgow. 

16,862. Gor Batts, W. Park, jun., Glasgow. 

16,863. GLove Purses, W. G. ion, London. 

16,864. Frtiinc Casxs, &c., J. W. and A. F. Flower 
and Cousins, on. 

16,865. Let-orr Mecuantsm for Looms, H. H. Lake.— 
(J. Morton, United States.) 

16,866. ADVERTISING, A. J., H. C. and W. C. Needham, 
London. 

16,867. Pumprnc Apparatus, L. Soulerin, London. 
16,868. Bive Basic Dye Srurr, J. Y. Johnson. 
—( The Badische Anilin and Soda Fabrik, Germany.) 
16,869. Rotary Harr-BrusHinc Macuines, I. M. 

Tintoré, London. 
16,870. Ficurep Pitz Fasrics, E. Saupe, London. 
16,871. Bets, G. Sheldon, London. 
16,872. Castors, H. B. Harding, London. 
16,873. Fice-currinc Macuryery, J. and T. Fischer, 


on. 
16,874. Drawine Apparatus, A. J. Boult.—(J. Schieri, 


16,875. Uriiisine the Rist and Fax. of Tiprs, W. P. 
Thompson.—(C. Collignon, Belgium.) 

16,876. Two-speep Gear, J. G. Burgess, London. 

16,877. Bixpine Prriopicats, &c., O. F. Westrup, 
Liverpoo! 

16,878. Boots and Sxogs, T. Dimitrescu, London. 

16,879. Propuctinc Intaip Desiens on Tites, R. 
Grimaldi, London. 

16,880. Mountinc Sprnpies of Continvous Sprmenxinc 
Macures, J. D., A. M. and H. Ryo, London. 

16,881. Furnaces, J. F. Pease, London. 

16,882. Appinc Macuuygs, D. I. Craig, London. 

16,883. CLamprnc and Lirtinc Apparatus, R. Allen 
and J. Evans, London. 


23rd October, 1890. 
16,884. SuspenpeR or CARRIER for Ivrants, 8S. Tucker, 


oseley. 
16,885. Orcan, J. Robinson and T. H. Dunstan, 
‘enryn. 

16,886. Game, H. O. Roberts, Gloucester. 

16,887. Prerpartsc ALUMINIUM FLvoripes, T. 8. 
Lindsay, London. 

16,888. Trre for VELociPEDE WHEELS, J. and G. N. 
Howes, Cambridge. 

16,889. ELecrromotors, R. Kennedy, Kilmarnock 

16,890. VeLocipepes, E. B. Gittins, S. Snell and J. 
Parker, Birmingham. 

16,891. SHowine the Market Weicut of Cory, J. J. 
Arnold, London. 

16,892. Pires, R. Spencer, Birmingham. 

16,893. Ixpra Rvupper Tires, J. Moseley and B. 
Blundstone, Manchester. 

16,894. SeLr-actinc Ecc-BorLer, E. H. Mayhew, West 
Croydon. 

16,895. Ciosmnc Bune Howes of Casks, J. W. and 
A. F. Flower and J. R. Cousins, London. 

16,896. Jomst for Mera.iic Pipes, &c., J. Aird, 
London. 


16,898. Auromatic SasH Fastener, H. J. Lever, 


wbury. 

16,399. Securtrye Ramuway Raizs to SLeeprers, M. J. 
Rowland, Clapton. 

16,900. TuBEs and Vesse.ts, N. Browne.—({7. Remus, 
Germany. 

—— ELEctTRo-coaTEeD SuRFacEs for DisHes, &c., W. 


oodall, Birm 

16,902. Governors for Motive Power Encrxes, J. 
Baker, Barnsley. 

16,903. Perrormixc ILLusions, C. Hertz, London. 

16,904. Arracuinc and Detacuine Gear, J. Linkleter, 
Tynemouth. 

16,905. Tires for BicycLe Wueets, G. B. Batten, 
London. 

16,906. Parntour Game, T. D. Dales, Lintz Green. 

16,907. Fastentnes for CasemEnts, Winpows, &c., W. 
Holbrook, Penge. 

16,908. SaurrLe Toncues or Pzos, 8. Whitworth, 
Manchester. 

16,909. Gas Motor Enorxes, J. Shaw, Manchester. 

16,910. Maxine Paper, C. R. F. Schloesser and J. M. 
Campbell, Manchester. 

= Waterprroor Fasrics, H. and T. Birnbaum, 


ion. 

16,912. Cocks for Mrxinc Gas and Arr, R. Goehde, 
London. 

16,913. CLeansinc of WooLLEN Crorus, M. Mestraud, 


16,914. Bicycigs, &c., A. Whiteley, London. 

16,915. Frxinc Nap on Beaver Hats, J. Oldham and 
J. Higginson, jun., Birmi b» 

16,916. New TURPENTINE, T. ke, Huddersfield. 

16,917. Pen-wiper, P. F. Allen, London. 

16,918. Strrcninc, E. McBride, London. 

16,919. Motive Power Enouves, J. Kirkwood, London. 

16,920. Mou.prxe and Pressine Bricks, &c., H. Tuke, 
London. 

— Serinc Tires for Bicycte WHEELS, C. Nichols, 

mdon. 
16,922. Inrants’ Cuarrs, J. Walker, W. 8S. McLennan, 


and J. B. Lindsay, 7 4 

16,923. Tramway Cars, W. Hunter, Glasgow. 

——. Furnaces, M. Edgar and W. J. Warnock, 
I iw. 

16,925. Steam Traps, J. Murrie, G . 


lasgow 
16,926. Caaus WaHEexs of VeLocirepgs, &., R. F. Hall, 
mdon. 
16,927. Isprcator for Lerrer-Bpoxes, R. Deissler, 
Berlin. 


r 

16,928. Srrarver for Paper Pur, H. B. and J. 8. 
Watson, London. 

16,929. Impressep Box or Enve.ore, W. R. Comings, 
London. 

— Disues for Hotpinc Jams, &c., F. R. Baker, 


irming! . 
—, Curtinc Woop into Saavines, L. Weitz, 


on. 
16,932. Fire-escare, W. H. Crawcour, London. 
16,933. Bispinc TexTiLe Piants, &c., E. Z. d’Alnoy, 


ion. 
16,934. Batrery, M. Azapis, London. 
16,935. ‘en E. wards.—(J. Langheck, Ger- 
many. 
16,936. Frvisuinc Cartripce Cases, G. Greenwood, 
mdon. 
16,937. TraveLtinc CHains for Carryine, A. L. Rad- 
ford, London. 
16,938. Macaztve Riries, R. Morris, London. 
16,939. Quick-FrrInc Guns, A. Odkolek, London. 
16,940. REFRIGERATING APPARATUS, Cc. Riggs, 
London. 
16,941. Smaty Arms, A. Hans, London. 
16,942. Fermentep Wines, &c., F. T. Simson and J. 
xX, n. 
16,943. Garment Supports, L. M. Cam: London. 
16,944. Porato Diccer, J. . on. 
16,945. Fotpixc Boxes, O. Lauckner, London. 
16,946. Rotter Bearinos, C. J. P. Gravier, London. 
16,947. Burrons, H. H. " Hinner, Austria.) 
16,948. Screw Botts, A. J. Boult.—(G. Spilker, Ger- 
many. 
16,949. Paintin with MovaBLe Types, A. G. Jeans 
and J. Gregson, Liverpool. 
16,950. Ti:TING BarRe.s, W. Lancaster, Manchester. 
16,951.. Conn Propuct for Brewers’ Use, H. Bates, 
jun., London. 
oo Forcinc or HAMMERING METALS, L. A. Parrock, 
on. 





16,953. ImpLemENTs for PLayine Goxr, W. E. Bussey 
and J. 8. Pinder, London. 
16,954. Apparatus for Roastine Corres, W. Nedwied, 
ndaon. 
16,955. Mouvtupiece for Cicarerres, E. W. Boulding, 
Londo. 


m. 

16,956. Rakes, J. A. Greffe and A. Barnabé, London. 

16,957. OpeninG GLOBE-STOPPERED Bort es, W. Watson, 
d 


land. 
16,958. SicnaLtinc by Exvecrricity, J. A. Bryce, 


London. 
24th October, 1890. 


16,959. Sarery Trx-orener, H. Williams, London. 
16,960, Pressinc Trousers, A. Cooper and H. Hillman, 


ah. 
16,961. Line or Corp for Buinp Roiiers, J. Morgan, 
Bristol. 


ris' 

16,962. PREVENTING VipraTion of Winpows, &c., H. 
Shepherdson, Driffield. 

16,963. UnperGrounD Conpuctors for ELecrricrty, 
W. Hartnell, 

16,964. Pweumatic and CusHionep Tirgs, J. B. von der 
Heyde, Manchester. 

16,965. Lusricatinc Sprnpies, L. H. Marsden, W. A. 
En ie, and W. Bourne, Manchester. 

— Jorstinc Pires or Tuses, D. R. Gardner, 


iw. 
16,967. THRowrnc Sitk, A. Nicholson and J. Hall, 
Manchester. 


968. Automatic Snap for Courting RarLway 
acons, I. Goldinger, Manchester. 
16,969. SrrercHinc Woven Farrics, J. Welch, Man- 
chester. 


16,970. Steam and other Enorves, J. T. Ewen, London. 
16,971. Sappies for Cycies, E. Crowe, Banbury. 
16,972. TreaTMENT of Srwace, &c., F. P. Candy, Man- 
chester. 
16,973. Breap Currer, C. H. Burstow, Horsham. 
16,974. Cuest Protectors, E. C. Groom, London. 
16,975. Liquip Cranes or Taps, G. Barry, Glasgow. 
= Sprrat-BoRE Pipe for Smoxinc, J. Muir, 


iw. 
16,977. Meratyic Bertus, Martrresses, &c., G. A. 
i ‘on, Liverpool. 

16,978. Sanpj Movutps, 8. Alley and J. A. MacLellan, 
“ao 

16,979. CLEANSING and Po.tsHisc Compositions, E. 
Bielski, Cardiff. 

16,980. Boot-sewinc Macuinery, W. H. Dorman, 
Stafford. 

16,981. Comprvep CoLLaR-stup and Tre-cuip, J. G. 
Brown, London. 

16,982. SELF - aTTacHMeNT for Ties, M. M. Pope, 
Bristol. 


16,983. WATER-METER, L. Hill, Glasgow. 

16,984. Ruvers, J. A. Rudd, Glasgow. 

16,985. Treatinc TexTILe VecreTasLe Svusstances, D, 
Barnett, Glasgow. 

16,986. UMBRELLA, E. Chatham, Ruabon. 

, Fastenine Catcoues for Doc Carts, R. Storey, 

ndon. 

16,988. ADVERTISING PostaL Wrapper, C. J. Oberst, 
London. 

16,989. Frre-aALaRM TeLeGcrapus, G. A. Zoebel and 
C. Stewart, Edinburgh. 

16,990. Rotitmsc Seamiess Metat Tubes, W. P. 
Thompson.—(C. Kellogg, United States.) 

——— KATING Track, J. D. Lownsborough, Liver- 


poo 
16,992. Corkscrews, H. Baumgarten, Liverpool. 
16,993. Draveut, &c , Exctupers, T. Dawson, Liver- 


pool. 
16,994. CoLtapsipBLeE Frames for Cuairs, &c., F. 
kermann, Liverpool. 

16,995. Rotary Excives, W. P. Thompson.—(J. M. 
Farmer and M. H. Case, United States.) 

16,996. OverRHEaD Raivways, E. W. Ives and G. 
Barker, Liverpool. 

16,997. Saurtinc-orr Steam in Bor_ers, W. H. Taylor. 
J. W. Haigh.) 

16,998. WEAR-REstsTING BuTTON-HOLE, H. Powell, 
Taunton. 

16,999. Merat Jort for Boxes, N. 
Remus, Germany.) 

7,000. CoaL-cas GENERATING APPARATUS, J. J. Thomas, 


Browne.—{ 7. 


mdon. 

17,001. Sapp.es, J. G. Petrie, London. 

17,002. VeLocirepes, R. Waddington, London. 

17,003. Brake Apparatus, A. Biederman, London. 

17,004. Utitisinc the Work of a Team of Horses, A. 
F. Henrard, London. 

17,005. Trusses, J. Hickisson, London. 

17,006. CiGarerTes, R. Harmer, jun., London. 

17,007. Sprines for Raitway Burrers, A. Slater, 
London. 

17,008. AUTOMATICALLY OPENING Wixpows, &c., L. J. 

, London. 
. Creaninc, &c., Kaurt Gum, J. C. Firth, 


on. 
17,010. Time-Prece Compass, J. A. Lund, London. 
—. Packixe for Sturrinc-poxes, &c., W. Reid, 


on. 

17,012. Appiication of Xyuonite, &c., G. L. Anders 
and C. H. Elliott, London. 

17,018. Comprnation Topacco Pipe and Cicar HoLper, 
G. Pickhardt, London. 

17,014. Kyrtrep Hosiery, W. J. Billings and T. Star- 
buck, London. 

17,015. Horsesnogs, H. Harris, London. 

17,016. Fivurp Motor, W. Cole, London. 

17,017. Sprinc Sromps, C. F. Staéhlecker.(H. Munna, 

ustralia. 
17,018. Jouvts for Unrrinc Wires or CaBues, W. Bishop, 


on. 

17,019. Purrinc a Permanent Setr Cor in Wire 
Sprravt, J. Thompson, London. 

17,020. Suspension of Curtains to Doors, C. Torking- 
ton, London. 

17,021. StanpaRps for GLapstone Bas, G. H. Gregory, 
London. 

17,022. Damp-proor Socks, &c., C. and J. Morris, 
Lond 


ion. 
17,023. Inkstanps, A. J. Evans, London. 
17,024. Tartors’ Suears, E. Edwards.—(R. Scheeve, 


Germany.) 
17,025. Trusses for Umpriicat Hernia, T. 8. Dean, 
ion. 
17,026. Actions of Upricut Pianorortes, T. Legg, 
London. 


17,027. Brarpinc AttracuMent for Sewinc Macuines, 
R. A. Edwards and the Wheeler and Wilson Manu- 
facturing Company, London. 

17,028. Raitway Rais and Ram Jornts, A. L, 
Shepard, London. 

ee. Gas Burners, &c., W. Tully and J. Corbett, 


on. 

17,030. Nicut-Licuts, J. Lyon-Field, London. 

17,031. LuncHEon Baskets, G. tt, London. 

17,082. Convertinc Reciprocatinc into Rotary 
Morton, J. A. Wade and J. Cherry, London. 

17,033. PRoPeLLinc Vessets, J. A. y Gibert, London. 


25th October, 1890. 


17,034. MuntaturRE Ammunition for Riries, M: Mulli- 
neux, London. 
17,085. Evecrriciry Meters, J. Lea, Northam 5 
17,036. Extrractinc Metats from Ores, J.C. Mitchell, 
ion. 
17,037. Fixinc Purses to Groves, G. R. Adams, 
ec. 


17,038. Manoers, J. B. Millar, Glasgow. 

17,039. Pix Cases, G. Lewis, Birmingham. 

17,040. Can for Liquips, C. R. it and W. G. 
Richardson, Bradford. 

17,041. Insecrors, W. McShane, London. 

17,042. Cur Naixs, J. Grimshaw, Leeds. 

oe io for Maxine Nots, J. and T. H. Ford, 


and G. I. , Manchester. 
17,044. Dravcut Exciupers for Wrixpows, W. §. 
Laycock, 


ffi 
17,045. Fans, A. D. Ellis, Bradford. 
17,046. ScaLes and Weicuinc Macuines, J, H. King, 
Birmingham. 





17,047. Warer Cioset Bastnys, J. Barclay, Glasgow. 

17,048. VeLocirepes, J. H. King, B: ‘ham. 

17,049. Constructinc MetaLuic Bepsteaps, R. Cart- 
wright, Birmingham. 

17,050. OnnamenTaL Stircues, E. A. Aurich and E, T. 
Liissig, Manchester. 

17,051. OrpEer Book, J. Peters, London. 

17,052. Comprmvep CapsuLe and Cork Drawer, A. 
Mayhew, London. 

17,053. Cootine, &c., Siac, W. Truran, Stockton-on- 


‘ees. 

17,054. Securtne Sarery of MARKERS on Rir_e RaNGceEs, 

F. L. Stephenson and B. Hardcastle, Woolwich. 

17,055. Stranpinc Wires, &., E. Hodder and H. W. 
Roe, London. 

17,056. Corp Macuine for Trimmincs, W. J. Adams, 
Manchester. 

17,057. Water CLosers and WasHstanps CoMBINED, 
J. C. Richmond, Rotherham. 

17,058. Movas_e Seats for Venicies, A. Taylor, jun., 


on. 
“a Fioor Jack, J. P. Bayly.—(H. Britton, United 
tates. 

17,060. Pappte Waee, J. P. Bayly.—(M. Richter, 
United States.) 

17,061. Roti Gavoz, J. P. Bayly.—{S. Arnold, United 
States.) 

17,062. E.ecrric Swiren, J. P. Bayly.—(C. Herrick, 
United States.) 

17,0638. Lamr-notperR and Swircs, J. P. Bayly.—(C. 
Herrick, United States.) 

17,064. Poucn Fastener, J. P. Bayly.—(W. Horrall 
and W. Martin, United States.) 

17,065. TrotiwwG Spoon, J. P. Bayly.—(B&. Pflueger, 
United States.) 

17,066. OysteR Opener, G. Graham and C. E. White, 
London. 

17,067. Measurtne Liquips, F. G. Griffith and J. E. 
Gunn, London.) 

17,068. Pressinc EARTHENWARE ARTICLES, J. P. Guy, 

ndon. 

17,069. Pepats, W. D. Bohm, London. 

17,070. “Docrors” used in Macaines, G. Oldham, 
Manchester. 

17,071. Gas Enorne, &c., P. Burt, Glasgow. 

17,072. Cuppoarp Tuxns, J. Smith and W. Foster, 
Keighley. 

— PictoriAL REPRESENTATIONS, J. Taylor, Bir- 


ming’ " 

17,074. Propuction of Waxt Paper, W. H. Clegg and 
G. Kirby, London. 

17,075. Treatment of a Naturat Propvct, V. I. 
Gadesden, London. 

17,076. Wasninc CLorues, &c., Herminghausen-Sievers, 


ndon. 
17,077. Compinep Drencu Borris, &c., T. Day, 
London. 
17,078. Travettinc Cuarns Carryina Loans, A. L. 
Radford, London. 
7. Srererinc Torrepors, &c., W. M. Huskisson, 
mdon. 
17,080. Corn-rreep Cases for Opera Grasses, L. B. 
Gresser, London. 
17,081. AnNeacinc Furnaces, J. Harper and Co. and 
H. Devonport, London. 
17,082. Breap, L. J. Souvant, London. 
17,083. Suction Vatves of Compressors, J. Francois, 
London. 
17,084. Tozsacco Pires, T. D. Boulton, London. 
17,085. Guipe-Eyes for Trap Boarps of SPInninc 
Frames, J. Wood, London. 
17,086. Furnace Frre-crates, A. C. Auden, London. 
17,087. Distrisution of Forcep Dravucat in Fur- 
waces, A. C. Auden, London. 
17,088. Journat Bearino Lusricators, W. W. Smith, 
on. 
17,089. Drivinc Gear of Bicycies, &c., W. Knowles, 


17,090. Winp-proor HurRIcANE LANTERN, T. B. Burns, 
London. 
17,091. Stream Generators, E. C. Urry and G. A. 
Farini, London. 
17,092. Drittinc or Bortno Apparatus, J. Melling, 
London. 
17,093. Sarety Stranp for Bicycies, H. J. Curtis, 
mdon. 
17,004. Sanrrary Paper Hanornos, J. Walker and H. 
rver, Manchester. 
17,095. Commoners, G. Bartlett, London. 
17,096. Ketries, R. D. Hewetson, London. 
17,097. Currs, R. D. Hewetson, London. 
17,098. Cigarette and Cicar Tuses, R. D. Hewetson, 
London. 
17,099. Wixpow Fasteners, F. Day, London. 
17,100. Raitway and other Sprines, W. Marriott, 


17,101. DistrscuisHinc Omnteuses, J. A. Kingdon, 
London. 

17,102. Fire Escarz, R. Grose, London. 

ate Pencit Cases, Johnson, Sons, and Edmonds, 


mdon. 
17,104. Evectrica._y Destroyinc Insects, L. Brémond, 


mn. 

17,105. Makinc-up Books, H. 8. Dean, London. 

17,106. Gas Comr , G. Vell London. 

17,107. CecestiaL and Terrestriat Giope, A. M. 
Gregory, London. 

17,108. YNAMO-ELECTRIC Macuines, G. Pitt.—(2. 
Thury, Switzerland.) 

17,109. Grab Cranes, W. D. and 8. Priestman, London. 

a Cycie Sapp.es, W. T. Garner, jun., Stafford- 
shire. 











SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


431,610. Reamer AtracumMent ror Die Stocks, 
BE. T. Mueller, La Crosse, Wis. —Filed January 28th, 


1890. 

Claim.—{1) The body 5, formed with flange a', and 
neck with stud c, combined with the reamer havin 
longitudinal groove e, and the thumb screw d, 
through the neck and engaging the shank of the 
reamer. (2) The body }, having cylindrical chamber 
portion and flange al, and neck with stud c, combined 
with the reamer having longitudinal groove e¢, the 
body being formed with opening / near its base, the 


[431,610] 
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thumb screw passed through the neck and engagin 
the shank of the reamer, substantially as speci ode 
(3) The body }, formed with cylindrical body ion, 
flange a}, and itely a. hooks, wit n- 
ings f through the body near the flange al, combined 
with the reamer having longitudinal groove ¢, the stud 
c in the neck of the body engaging said groove, and 
the thumb screw rough the neck and 
e the shank of the reamer, substantially as 


431,612. TurasHinc Macutne, B. McKillen, Bad 
i iled Novem th 


Axe, Mich.— Filed pber 25th, > 
Claim.—{1) In a machine, the combination 
of a concave having a transverse slot for the reception 
of the tooth, with the tooth pivotted in the 


yielding 
slot, the brackets for hol the frangible pin, and 
the frangible pin to su the tooth in its normal 
position, substantially as described and shown. 





ee 


(2) As theeshing ws hi e, the bination of & con, 
cave hav transverse slot for the receptio: A 
tooth, with the yielding tooth pivotted in theett® 
the brackets for hol the frangible pin, th 
frangible pin to support the tooth in i normal i. 
tion, and the spring to return the tooth to its posltion 
after the breaking of the pin, substantially as showy 
and described, (3) Ina thrashing machine, the : 


Ccom- 
[431,618] 
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bination of the section B’ of a concave witl 

forated bracket L to interlock with the hed 3 
the section B’ of the concave, the perforated bracket 
L’ to interlock with the bracket on the wooden 
os M, inserted in the perforations through the 
nrackets, substantially as shown and described, 
(4) In a thrashing machine, the combination of the 
sectional concave held together by frangible pins, with 
the frangible pins in the side of the machine to 
support the sectional concave, the sides of the 
machine, and the cylinder journalled in the sides of 
machine and above the concave, substantially as 
shown and described. 


431,912, Process or Makino ALuMinium, C. Netto 
Dresden, Germany.—Filed July 21st, 1887. : 
Claim.—The herein-described process for the manu. 
facture of aluminium from cryolite by the use of the 
alkaline metals, such as potassium or sodium, which 


[431,912) 





consists in first melting the cryolite with its flux 
and then suddenly introducing the alkaline metal or 
—- into the molten mass, substantially as de- 
scribed. 


432,070. Warer-richt BuLtkneap Door, W. Pater. 
son, Glasgow, County of Lanark, Scotland, and W, 
B. Cumming, Bootle, County of Lancaster, England, 
—Filed March 26th, 1890. 
Claim.—(1) The water-tight bulkhead door herein 
described—that is to say, a door consisting of two 
" bined with thanism to operate the same 
‘or the purpose set forth. (2) A water-tight bulkhead 
door constructed of two parts, said parts being adapted 
to slide in opposite directions and simultaneously, 
bined with hani itable to operate the 
same, for the purposes set forth. (3) A water-tight 
bulkhead door constructed of two parts, said 
being connected together by means of chains, rods, or 
ropes, and so arranged that the two parts are actuated 
by a single mechanism and moved simultaneously 
towards each other when closing and receding from 
each other in opening, as set forth. (4) The combina- 
tion, with a water-tight bulkhead door, of a system 
of hydraulics comprising two or more cylinders and 
pistons, one of said cylinders g and pi-tons ¢ being con- 
nected to the door a, and the other (the actuating 


432,070] 














cylinder m) with the said door cylinder g, through the 
pipe u’, whereby by operation of the actuating cylinder 
mand piston n the door cylinder g and piston ¢ and 
its door a (or a plurality of same) are operated, for the 
~ set forth. (5) In combination, with a bulk- 
door connected with the piston ¢, of a hydraulic 
cylinder g, a hydraulic cylinder m and piston n, and 
with a hand wheel o or equivalent device for operating 
the piston n, and a pipe connecting the cylinders y 
and m, substantially as set forth. (6) The combination 
of cylinder g with the double bulkhead door a a’, one 
of the doors a being connected with said cylinder g 
and the other a’ with the door a, substantially as set 
—, 2 hie pe age of a slidin, Mage 
oor ) eac pogo aw ’ 
the stationary wedging device <’, having the laterally- 
adjustable counter wedges 2, that are adapted to bear 
on the wedges 1, substantially as described. 








Epps’s Cocoa.—GRATEFUL AND Comrontixa.—' By 
a thorough knowledge of the natural laws whic 
ern the operations of digestion and nutrition, and 
ce careful application of the fine ae pray 4 of well- 
selected Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judi- 
cious use of such articles of diet that a constitution 
may be gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle mala- 
dies are floating around us ready to attack wherever 
there is a weak point. We may escape many 
fatal shaft by k ourselves well fortified wi ; 
properly nourished frame.’—Civi 
Service bs mg gd aaety — boiling watts 
milk. 9 9 
“James Epps & Go., Wamnosope! Y Ghemists, London. 
—Also makers of Epps’s Afternoon Chocolate Essence. 
—[{ADvT.] 
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PNGLISH AND AMERICAN LOCOMOTIVES. 


Ir would be easy to fill a couple of pages of Tux Enet- 
neER with more or less elegant extracts from recent im- 
pressions of our American contemporaries concerning 
what we have said on the subject of American and 
English locomotives. For this we have not space. We 
regret this because some things written by our contem- 

oraries are very amusing. They by no means confine 
themselves to criticisiug us; they do not spare each other. 
It will no doubt be remembered that months ago the 
Engineering News promised a full statement of the 

oints in which the American is superior to the English 
locomotive, but that statement has never been made. 
On vital points our contemporary’s information was 
deficient. As to the cost of repairs, for example, he 
knew nothing, and did not believe that any one 
knew anything. It is but waste of time, however, 
to go over old ground of the controversial order. 
We want facts, and we cannot get them from our con- 
temporaries, and now, finally, the Hngineering News, 
like the school-boy who gets the worst of a game, says 
‘he will not play any more.” Here are his words, pub- 
lished on September 27th: “ After quoting at some length 
some remarks which pleased it as to the notable difference 
between the soft exhausts of English locomotives and 
tha ‘sharp tearing cough * of the usual American exhaust 
—stopping just short of the explanation why the 
difference exists—our contemporary remarks: ‘It is 
really an enjoyable thing to discuss locomotive perfor- 
mances with our contemporary, because he so frankly 
concedes point after point.’ We can well believe it. 
There was never yet a tricky man dealing with an honest 
one, who did not find the latter’s ‘frankness’ uproariously 
funny. There is but one drawback to such hilarity, it 
does not last long, only till the roguery of the second 
party is found out. Then, the honest man simply drops 
him in disgust, as we are compelled to drop THE Enet- 
NEER as a technical antagonist. It remarks, apropos of 
a statement which would otherwise invite some comment, 
that in England they run trains ‘ of 200 to 250 tons’ 
at over fifty miles per hour with one locomotive. 
‘Our contemporary must not think us troublesome 
if we ask for data concerning an American railway 
which works a heavier passenger traffic than any that 
may be met with any day in England.’ We do not think 
you troublesome, contemporary, we think you unfair, and 
your question therefore will go unanswered. What can 
bs more thoroughly unfair than to publish this passage 
as a summary of the conclusions reached in our article 
of August 2nd:—‘ The results, according to our contem- 
porary, may be summed up so far thus: (1) American 
locomotive coal is inferior to English coal; (2) the 
American fireman is inferior to the English fireman; 
(3) the haulage of heavy trains at slow speeds renders 
necessary the use of contracted exhaust nozzles, which 
cause much waste by creating back pressure, and tear 
the fire to pieces; (4) the haulage of heavy trains at slow 
speeds costs 20 per cent. more in fuel than would the 
haulage of lighter trains at higher speeds; (5) the defects 


of the American locomotive are the result of the conditions | 


under which it is worked, not of defects in design or 
construction, or in want of adaptability to the work it has 
to perform. This seems to be our contemporary’s thesis, 
and we commend it to the consideration of our readers. 
It seems to us a curious admission that American en- 
gineers are unable or unwilling to make locomotives 
which shall be up to their work. That is what our con 
temporary’s positions come to after all.” It is quite 
possible that our contemporary did not intend to admit 
the proposition put in italics ; but that is the only meaning 
that can be attached to the statements made by our con- 
temporary. Indeed, anyone who has read what he has 
written with care will see that in order to save the reputa- 
tion of the American locomotive he has admitted that 
American coal is bad, that firemen are inefficient, and, 
although he does not know it, that permanent way in the 
United States is so inferior that it requires much more 
power to haul a ton than is needed in this country. 

_Our contemporaries have demanded from us the same 
kind of information that we have in vain asked them to 
supply, and with some temerity asserted that we did not 
possess it. Tired of waiting for official figures from the 
other side of the Atlantic, we now publish, on page 870, 
a body of information which we commend to the careful 
consideration of not only our critics, but all engineers 
who have to do with railways in the United States. It 
will be understood that these figures have all been com- 
piled from official returns. They have not been put 
together for us, and they are available to all railway men 
in this country. We make this statement in order that 
our contemporaries may be satisfied that we have not 
“cooked the accounts.” We believe that they will find 
in this pose matter for a considerable amount of cogitation 
and subjects for several articles. It may be worth while 
to call to their notice one or two special points. It will 
be seen that the consumption of fuel varies between a 
maximum of 46°22 1b. per mile and minimum of 26:9 Ib. 
per mile. The figures give not the running consumption 
but the total consumption. It is got by dividing the total 
number of miles run by the engines into the total tons of 
coal burned. Thus, for example, the Midland engines 
ran in the half-year 21,270,252 miles, and burned 375,223 
tons of coal, The tons of 22401b. each being reduced to 
pounds and divided by the mileage, we have 89°51 Ib. 
per mile, and this includes all coal used in lighting up 
and shunting. The unproductive miles run—shunting, 
running light, &c.—are 23 per cent. of the whole; and if 
we deduct this, we have left, including coal used for 
lighting up, standing at stations with steam up, a 
Tanning consumption of about 30 lb. per mile. This 
lacludes all kinds of work, goods and passenger, 
much of the traffic being probably the fastest in the 
world, over an exceptionally heavy road. The cost of 
repairs, concerning which our contemporaries have been 
80 anxious for information, is fully set forth. It will be 
seen that it varies considerably on different lines, from 


causes which will, no doubt, readily suggest themselves 
to our contemporaries. 

The United‘ States constitute a very large country, 
with an enormous length of railway open, and we do not 
expect the Engineering News to supply us with anything 
so complete as the tables we gordon sa but we think it is, 
perhaps, not too much to ask them for information as 
detailed and minute, concerning, say, two representative 
lines—one conducting a first-class passenger service 
to and from New York, and the other what we venture 
to term a second-class line, dealing with wilder country. 
We suppose that such information exists, and, if so, any 
of our contemporaries claiming to represent railways and 
railway men ought to be able to obtain the figures 
for which we ask. If they do not exist, then how is it 
possible to substantiate the claims advanced for the 
American locomotive? If our contemporaries cannot 
obtain them, on what grounds do they claim to represent 
American railways? 

Our critics maintain that English locomotive boilers 
are not as efficient as we believe them to be. We have 
claimed for them an evaporation of 7lb. to 10lb. per 
pound of coal. The latter has been considerably shield 
on the Brighton line, and it has accordingly been asserted 
that the late Mr. Stroudley deceived himself. But Mr. 
Stroudley was an exceedingly careful man, and his critics | 
have forgotten that the feed-water went into the boiler | 
at 212 deg., and that the system of firing was very pecu- 
liar ; — trains being run to Brighton, a distance of 
fifty miles, on one fire, not a shovelful being added after 
the train started, and almost all the air sam By for com- 
bustion being admitted through the fire door. The fire- 
box holds about 14 ewt. of coal, and this is slowly heated 
through for three hours or so before starting. A dart 
is then driven through it to open it a little. 
ashpit damper is set. to admit a very little air. The 
current sent in on the top under a sheet iron scoop 
deflector does the rest. Under these conditions a very 
high efficiency was certain to result from the use of the 
enormous boilers which Mr. Stroudley loved. But we 
have never dreamt of asserting that an evaporation of 
10lb. was common in this country, any more than an 
evaporation of 7 lb. is common in the United States. In 
order once more to satisfy our contemporaries that 








weight of the train, exclusive of engine and tender, was 


The back | 






259 tons 3 cwt. 3 qr., and the mean weight of the engine 
and tender 62 tons 13 cwt., or a total of 821 tons 16 cwt. 
8 qr. for the whole train. This is equivalent to 4°13 tons 
of train hauled to one ton of engine and tender hauling 
it, and 1°26 oz. of coal per ton per mile. The engine also 
ran asimilar train between the same points on the Ist of 
January, 1888, but at a speed of forty-four miles per hour, 
with one stoppage only at Rugby, the results being as fol- 
lows :—89 cwt. of coal were put into the fire-box during the 
trip, which gives a consumption of 41°3 lb. of coal per mile, 
3608 gallons of water were evaporated, which equals 
8:26 1b. of water per pound of coal consumed. The 
weight of the train, exclusive of engine and tender, was 
256 tons 18 cwt., and the mean weight of the engine and 
tender 62 tons 13 cwt., or a total of 319 tons 11 cwt. for 
the whole train; this is equivalent to 4:1 tons hauled to 
one ton of engine and tender hauling it, and 2°06 oz. of 
coal per ton per mile. When the first trip was made the 
weather was warm and dry, but during the latter a hard 
frost prevailed. With this exception the conditions 
under which the trips were made were practically alike. 
The engine and tender being the same and the same 
quality of coal used in each case, the difference in fuel 
consumption between the two trips may be taken as that 
due to the difference in speed. 

Here, then, it will be seen that an engine using injectors 
evaporated very nearly the 10lb. per pound of coal of 
which we have spoken. If the temperature of the feed 
had been 212 deg., as in the case of Mr. Stroudley’s 


| engine, then the evaporation would have been at the rate 
| of about 11°78 lb. We cannot give the precise figures, for 


we do not know the precise temperature of the water in 
the tender; we only know that it was “cold.” Witha 
far higher horse-power, and colder feed, the evaporation 
fell to 8°26 lb. per pound of coal. We are curious to see 
what our contemporaries will have to say to the figures 
we have now placed at their disposal. If they refuse to 
accept them as trustworthy, and representative of 
ordinary English practice, our readers will know what to 
think. It now devolves on our contemporaries to 
produce data similarly complete and accurate, so 


| that the facts may be fairly compared by railway 


men all over the world. In conclusion, we give one 


NortH British RalILway. 
Performance of New Goods Engines on Different Gradients, between Glasgow and Carlisle, Winter of 1876-77. 


. 305 engine, pumps, exhaust cocks under cylinders, o 
. 292 engine, injectors, ption of coal speciall d 


a] 


= cylinder power, 140°4 ; adhesive weight, 39} tons. 





. 281 engine, pumps, exhaust cocks under foot-plate, feed-water supplied to boiler at aver temp. of 127°. 


Consump. of coal from monthly skeets. 


Py 1077. 9 Py specially measured. 


” ” 
All three engines are of the same class, 18in. x 26in. cylinders x 5ft. wheel 
No. 281 evaporates 8°95 lb. water per Ib. of coal ; No. 305, 8-241b.; and No. 292, 8°21 1b. 























Gradients. | Average | Average weight. | Coal. 
aa ‘ Average | = — - ea 
No. 0! 8] | tween : P er mile 
een! Train, van : : Per mile 
engine. | whilst in stops, traffic . Engine | Per train per ton of 
Average. | Maximum. | motion. | water, and — and train.! mile. Po ton of gine and 
|  < tance in. 
er Milesperhr.| Miles. Tons. Tons. | Lbs. Lbs. | Lbs. 
lin 85 | lin 70 a | “wa 12°44 200 356 95 397 «=| °267t 
lin 84 lin 75 Up ruling gradients of 305 16°2 8°34 229 295 98°51 "43000 | *334f 
lin 70 1 in 70 805 11*4 10°0 211°5 279 131°0 “619 | * 4708 
lin 92 lin 7 292 13°1 13°6 233 300 106-04 “454 *354} 
| 
1 in 260 1 in 100 +, 281 17°2 10°04 268 334 68 °254 | *204 
1in 333 | 1in109 | Up ruling gradients of 305 20°95 8-2 194°3 260 70°58 “363 “271 
lin 851 | 1in 100 1 in 100 292 194 10°97 220°8 287 68°53 310 | +239 
| | 
Level. 1 in 900 Up and down ruling 21 =| = 18°96 10°1 247°5 314 4671 186 | *147 
2” 1 in 900 gradients of 1 in 900, or 305 21°8 | 70 247°4 314 52°62 213 168 
” 1 in 900 practically level. 292 24°12 =| 74 222°0 288 50°16 226 | “178 
1 in 220 lin 75 281 21°0 74 302°0 368 30 5 *100 | “083 
1 in 205 lin 75 Down 305 24°38 31°0 275°5 341°8 31°18 Tis ea 
1 in 528 lin 75 292 28°8 B14 211°9 278 25°60 121 | “092 
| 
Averages of about 1000 miles, with each engine 281 18°4 8°78 267 333 49°5 185 149 
running similar goods trains between Glasgow 305* 19°8 8°23 244°6 311 56°39 | 230 +182 
and Carlisle, ri Waverley route. 292+ 20°5 8°88 230°6 297 53°36 231 | *180 











* No, of Wagons—loaded 30 95, empty 54, total 36°35; equivalent number of loaded wagons 34°55. + Loaded 26-66, empty 9°53, total 36-2 ; 


equivalent number of loaded wagons 33 02. 3 


we do not make statements without ground to go 
upon, we give here another table, which contains some 
interesting information. The trial was made thirteen 
years ago, but nothing has occurred since to make loco- 
motive boilers less economical. It was carried out by 
Mr. Drummond, then the locomotive superintendent of 
the North British Railway, in order to test the relative 
merits of the injector and the feed pump. We may 
direct attention to the performance of No. 3805, taking 
without assistance a gross load of 279 tons up 1 in 70. 
The consumption of fuel reached 131 lb. per mile. The 
grate surface is about 18 square feet, so the coal was 
burned at the rate of 831b. per square foot per hour. As 
the boiler converted 8°24 lb. of water into steam per 
pound of coal, it follows that each foot of grate repre- 
sented an evaporation of 684]b. of water. The gradient 
represented a resistance of 8928]b., and the engine and 
train resistance at least 2000 lb. more, making a total, 


omitting fractions, of 11,0001]b., or about one-eighth of | 


the weight available for adhesion. 

Further, to elucidate this point without multiplying 
examples unnecessarily, we give the results of very care- 
ful experiments carried out with the compound engine 
Dreadnought, by Mr. F. W. Webb. This engine has two 
high-pressure cylinders 14in. in diameter, and one low- 
pressure 30in. in diameter; the stroke in all three being 
24in. The engine is very similar to the Marchioness of Staf- 
ford, illustrated in our impression for December 21st, 1888. 

The Dreadnought worked a special train of twenty- 


three carriages and dynamometer car from Crewe to | 


Assisted by pilot. § Without pilot. 

more elegant extraci to show the way in which the - 
American technical press handles an important and 
interesting question. The following paragraph is taken 
from a recent issue of the Railway Master Mechanic:— 
“ An amusing, if not instructive, triangular contest is now 
on between THE ENGINEER, of London, and the Railroad 
Gazette and the Engineering News, of this country. An 
effort is being made by those distinguished journals to 
determine whether or no an American locomotive is 
better than an English locomotive. The argument, as far 
as yet carried on, appears to merit the dubious compli- 
ment which was paid to Aunt Sally’s vinegar pie, ‘ Very 
good, what there is of it; and plenty of it, such as it is.’ 
In the last issue of the Railroad and Engineering 
Journal, Brother Forney dishes up the whole discussion 
to date in the form of a delicious literary salad which, as 
the back of a dining menu would say, fairly tempts the 
palate with its piquant variety, and _ satisfies the 
robust appetite with its wholesome abundance. Forney 
predicts that, when the Engineering News buckles 
right down to the contest, and opens its guns 
in good earnest, THE ENGINEER will wish 
never born, and then, too, ‘the American locomotive will 
distend its nostrils, and declare itself victorious with a 
shriek which will be heard from Alaska to Patagonia, 
and which will penetrate either diametrically through the 
earth or be wafted circumferentially around it to our 
antipodes, who, standing on their heads, may be able to 
comprehend the significance of the arguments.’ The 
inimitable Forney! None but he could have treated this 


it was - 


Wolverton—a distance of 105} miles—on April 17th, | international episode in so graceful and clever a manner. 
1887, at a speed of twenty-four miles per hour, including | Here is another glint from his polished blade :—‘ Tux 
stoppages, which were made every fifteen miles on the | ENGINEER shouts vehemently, “Our locomotives burn 
journey; 24 cwt. of coal were put into the fire-box less coal than yours do.” The Gazette answers, ‘‘ What if 
during the trip, which gives a consumption of 25°41b. per | they do, we pull more than you can.” From across the 
mile, 2629 gallons of water were evaporated, which equals | Atlantic comes the interrogation to us, “‘ What do your 
$*78 lb. of water per pound of coal consumed. The | locomotives cost for repairs, anyway?” and the Gazette 
answers ruefuly, ‘We don’t know, but we intend to 

1 Several years ago, when coal was substituted for coke as a locomotive | know ;” and with real Yankee interrogative retaliation 
fuel, an elaborate series of experiments was carried out on the South- | asks, ‘‘ What do yours cost?” and their adversary 
Eastern Railway, which gave an evaporative efficiency of the long replies, “ We don’t know either ;” and they then procecd 











y 
double grate system then in use on that line of from 10°15 Ib. to 11 91 Ib. A r 
of wales per pound of coal. . to write loug arguments based on what they don't know.'" 
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» ALSO LOCOMOTIVE, CARRIAGE, AND WAGON DEPARTMENT EXPENDITURE OF THE UNDERNOTED RAILWAYS, 
HALF-YEAR ENDING 80rn JUNE AND 8ist JULY, 1888. 





































































































































































































: Trarric RecEIPTs. Locomotive DePartMent. : imi a 
Pn Per train mile. | ho Pas _ Train miles. a | Unproductive 1 mile, 
Total. Per engine. | No. of Pp’ Tots 
. i . ‘cen Total 
| Passenger. | Goods. | Aggregate. | “6 | 2 ig | Goods. Total. | ont. Total. of ae” engine miles, 
- - eee ee er | | | | miles. 
Lond dN: rth Wetorn oe | ms - S | ] Weis 
ondon and North-Western 4,913, ou | 2 “Se : 752 | 983 37 | ‘ 5 | 
ogee | ees | yee | gra | gee | mm | sama | saunas | weusees | ree | susan | se | sous 
Midland =. + - | 97810 4 3/ 2°37 | 5/2793 | 4) 4-58 | 1807 6,637,625 | 00054033 16,333,548 9030 | 49se708 «| agen | ie ea 
} = 905 7 . 2 | ° > ors od - ~ 9 g. hel Sod 2 
Tamers and Yorkshire | | masse | See | aise | gaese. | mer) comers | crag | wens | ime | ame | me | Hime 
Great Northern... | 201715 2 3/013 | 4/632 | 3/917 | 798 4901525 | 4,253,181 81554,706 10,720 | 1'778)580 or772 | 11,611,396 
Great Eastern . da | gw712 0 | 3/509 | syo-s2 | 4/0-74 | 733 | a7azieco =| 3,031,045 7,823,505 | 10,673 | 1,706,500 Tr-oL | 10888286 
kanden ont ng weer ' | 2515 11 0 4) 4°52 5/74. | 4/ 8°69 54s | 4200,508 =| ~—=«1,635,192 5,885,720 10,649 2'187,996 ae He 
atom, Butgh ton, and South Coast 2353 2° T/ 4°28 19° . 707,598 3 75 26 811. 4 3,716 
south at ; oyeae cee ee es ee ee ee Se 
London, Chatham, and Dover _. | 9347 8 4 4/942 | 8/053 | 5/ 4°59 180 | 1,626,489 | 27,925 1,904,414 10,580 "485,566 pas | | sblesdoe 
North Staffordshire ‘ a 2214.1 8 | 30°17 | F/ 7°78 | 5/ 1-98 131 808,276 =| 520,65 1,123,97 8,580 251's77 | isas | | 788880 
Furness 1854 11 11 2/10°81 | -11/ 2-01 7/ 4°57 119 273,919 $24,078 "507,997 5,025 204,941 33°03 | — 'sor'ans 
Bas Wate Cin, -- x 220610 6 | 5/ 5:97 7/11°59 7/633 | 169 158,340 827,000 |, 985,840 5,830 | 1,952,742 | 55°97 | 2 pty 
sas : 7 2 3 : } a j or . f | id iy vom 
par pone ag District -. oe 4 1 qni-30 _ qn HY | 3 ioe 104 | —_ mrrety 13/967 } oa0o4 708 | TXT 
North 1 ndo gee 2300 8 s ES uy e~ 4) 5:30 80 | 882,761 129,796 2,012,557 12,657 | 224,214 1813 | 1,9 236.771 
u se he A o.508 ee 1 ay y 5°74 | 51 302,535 233,641 | 536,176 10,518 131,122 19°65 | 667/208 
aryy 07 ‘ 2/10-00 6/ 2°60 4/ 8°59 26 96,122 | 120,508 | 216,625 8,332 | 41,006 15°92 257,631 
Total .. 25,650,804 2157 141 some | sfinor | 4/971 | 11,888 | 57,408,907 49,271,551 | 106,680,458 | 8,974 87,759,588 | 26-14 | 144,440,088 
iii InisH. | | | | 
rea uthern and Western 515 x 3 ss 5/10°0 _ | we «(| esa | 05 47 | re — : | , 
Midland Great Western malo | ¢ | ess | eres | arses | ioe | eocas |  ssorors | aoosest | secs | iiseer | toes | }aeeels 
Dublin, Wicklow, and Wexford 110,487 | 3 8/10°48 8/018 | 4/114 |» 51 434,456 | 105,170 "689,626 | 10,581 77,266 12°53 Lreeaee 
Reliant and Northern Counties.. 87,241 | 3 5/618 | 8/5°68 | 52 340,958 | 161,997 | 502,950 | 9,672 94,681 15°84 torans 
reat Northern “. 306,263 ll 33 6/ 4°84 4/3°34 | 187 983,492 448,211 1,431,703 | 10,450 359,330 20°06 | — 1,791033 
Total .. 1,071,916 | 2061 7.6 | 3/481 | 6/ 1°25 4/3°46 | 520 3,357,397 | 1,641,524 4,998,921 9,613 1,000,156 16°67 5,099,077 
ScorrisH. | | 
Caledonian 7% 1,870,702 198610 6 | 3/502 | 5/ 9°79 4/7755 | 690 2,931,604 | 2,990,526 5,922,130 8,583 2,712,013 81-41 8,034,143 
nnemcttne now — 1,335,638 218911 5 | 3/ 3-09 4/ 9°82 4/0°58 | 610 362,911 | 3,435,123 6,598,084 | 10,816 2,855,091 30°20 9.453.125 
_— ‘and Sow estern 552,671 1899 43 | 3/839 | 5/ 4:07 4/567 | 21 1,806,275 1,165,250 | 2,471,525 8,493 956,677 27°91 3)428'209 
ay> ee, oe — = ~ eam — — — 
Great North of Scotland 162,509 | 2196 1 4 21°33 | 5/ 2°68 3/ 9°25 | 74 549,488 $12,525 $62,013 11,649 354,782 29°15 1,216,745 
Total .. 3,421,520 | 205419 4 3/441 | 5/ 3°25 4/ 3°80 1665 7,950,278 | 7,908,424 15,853,702 | 9,522 6,878,513 80°26 | 22,732,215 
7 Sessneame Tora... 30,144,240 | 2141 19 10 3/ 9°30 5/10°08 4/ 8°73 M4 sda 68,716,582 | 58,816,499 127,533,081 | 9,062 45,688,257 26°35 173,171,338 
LocomonivE DEPanruEnr. CarRiaGe DEPARTMENT. 
heen Coal consumed. Cost of working. i Cost of repairs. } Receipts. 
: SE at Sores ee a cia aT ee tae tye Shin NA + hf A 
; Rate per | Quantity | _Cost per Per train Per train| vehicles. | 
Total tons. “y per a 100 — Total. | Per engine. | mile. | Total. Per engine. mile. Total. Per vehicle, 
Escutsu. £ Ibs. £ £ 2a @ £ £8. d. d. £ £s8.d 
London and North-Western et | §/10°25 40°04 | 10/ 5°56 420,801 181 211 | 5°46 204,775 0 2°66 5602 1,892,717 837 17 8 
Great Western Ss : 2 | 6/ 9°58 32°51 291,684 1s2.6 1 | 4:59 191,353 119 11 11 3°01 4740 1,603,614 338 6 4 
Midland in ee: 6/ 0°75 39°5 350,376 19318 0 | 5°15 161,301 89 5 8 2°37 774 1,061,203 1 3 9 
orth-Eastern 3 | 6/ 6-04 36°52 M2741 | 18k 2 1 5°61 218,278 144.18 9 4:49 | (2898 785,653 wl 2 0 
Lancashire and Yorkshire . ‘ | 5/600 | 39-62 | 171,387 18015 9 5°69 91,797 9 16 8 3°05 | = 2665 727,684 273 0 8 
Great Northern .. te ; | 3/ 1°66 40°65 186,599 233 16 8 5-24 384,086 105 7 5 2°36 | | 2456 647,593 263.13 7 
Great Eastern.. __ : | 9/ 7-00 35°21 176,046 20 35 | 5:40 70,513 % 311 2°16 3141 811,979 258.10 2 
London and South-Western : | 12/ 0-92 26°90 147,188 268 11 10 6°05 49,597 9010 1 04 2052 919,233 31L 710 
London, Brighton, and South Coast; | 15/ 6°50 29°42 105,364 25619 8 6°27 35,878 8710 2 2°14 2817 704,537 200 2 0 
South-Eastern 3 : | 10/11°25 32°75 84154 «| 24819 6 | 6°07 25,130 7” 70 181 | 2038 645,041 316.10 2 
London, Chatham, and Dover _. : | 14/ 4°50 30°95 50,523 230 13 8 6°37 20,677 114.17 5 2°61 | 1040 389,167 374 4 0 
North § Staffordshire a 2 | 5/ 4°50 33°66 17,438 133 2 3 3°72 15,405 117 11 11 3°29 359 90,924 3 5 5 
Furn : | 8/650 | 46°22 18,919 | 1819 8 7°59 6,028 | 5013 1 2-42 | 309 39,734 12311 9 
Taff Vale (Wales) : | 6/8725 | 38-49 42/985 254 7 0 | 10°47 24,085 | 14210 4 587 | 204 43,521 213 6 9 
ee ara ES 5 | 15/ 3°00 37°20 29,141 | 43418 10 695 | 9,962 | 14813 9 238 | 327 302,529 925 3 4 
etroplitan District es | 15/10-00 30°50 | 18300 | 38 11 5° 5,858 108 9 8 1°86 350 186,635 583 4:10 
—— London. . 16/ 2°65 30°73 | 29,353 366.18 3 6°95 11,694 146 3 6 2°77 ae 149,659 23410 5 
—— -. 7/ 7°16 35°87 10,103 198 2 0 4°52 4,227 | 8217 8 189 | 159 44,606 280 10 10 
aryport and Carlisle - | 8/820 45°00 | 5115 | 1614 7 | 567 2,631 | 101 310 2°91 | 45 13,618 283 14 2 
| | | 
Total .. | 7/ 4°80 36°61 | | 2,428,296 | 204 5 2 5°46 1,233,275 | 103 1410 2°77 36,405 | 11,059,597 303 15 10 
IRISH. | | 
Great Southern and Western 12/ 9°00 e724 «| «15/604 =| 81,831 18017 2 5°03 19,558 | Ml 2 6 8-09 525 174,488 | 332 5 3 
Mi dGreat Western. 12/ 0-00 15/661 | 18,773 | 18010 2 4°48 10,548 101 8 6 2°52 313 106,995 341 16 9 
ublin, Wicklow, and Wexford 12/ 5°00 ; 15/ 0-30 9,622 | 18813 4 | 4:28 | 4,038 79 3 6 1-80 236 84,136 856 10 2 
Belfast and Northern Counties.. | 12/ 1-00 “Ol | (14/ 6°81 922 | 17 831] 440 | 3,611 69 8 10 1°72 217 42,602 196 6 5 
Great Northern .. | 12/ 7°16 ‘76 | 15/058 | 2,007 | = 18T 15 9 4°54 | 11,587 8411 6 1°94 498 | 162,767 326 16 10 
Total .. 12/ 5-48 | 27-39 15/280 | 96,585 | 1851211 | 4°63 | 49,842 9417 9 2°37 1789 570,938 319 2 9 
Semen. } } | | | | 
Caledonian 191,393 3/1100 49°65 8) 8-18 105,421 15215 8 4:27 «| ~~ (55,082 7916 7 2°23 1668 501,004 300 8 4 
North British . 181,623 4/ 6°50 43°06 | «8/871 | «(118,884 «=| «194 17 10 | 4°32 41,965 68.15 11 1°53 1988 515,204 259 3 2 
Hichiond and South-Western 74,035 4] 8°50 48°37 | 10/ 2-02 | 45,000 | 15412 9 4°37 | 23,253 79:18 2 2°26 942 241,596 26 9 5 
° _ _ _ | pee | — —_ | aa om mae is 
Great North of Scotland 20,189 9/ 0-00 7°37 14/11-20 15,707 125 2 | 437 5,005 81 0 3 1°67 80,894 13713 9 
Total .. 467,240 4/ 6°06 46°04 9/ 3°11 | 285,012 73 7 | 4°31) «| (126,295 7317 1 | 1-91 5111 1,338,788 261 18 10 
Acorecate Torat.. 2,901,483 7/074 | 37°53) 9°99 | -2,809,773 1913 2 | 520 1,408,912 | 1002 3 | 2°65 | 43,905 | 12,909,323 29 9 9 
Canniace Derarruest. | Wacon DEPARTMENT. Workino EXPENses. 
Cost « of repairs and renewals. | Receipts. Cost of repairs and renewals. | Locomotive DEPARTMENT. 
atiteaten: —j| 2 APRON ha BP 2 St Zs dea saat —_——}—______ ea 
ilways. E | a | N Xo. of | “ | Percentage - — ne 
: er | vehicles. , Per | | er | Per goods | o er £ rain mile. 
Total. vehicle. ie oe. | Total. vehicle. Total. vehicle. | train mile.| Tl. | _ traffic earned, = 
‘| receipts. 1888. 1887. 
ENGLI-H. £ ead a. £ £ 6. d. £ £8. 4. a. ; £ d. 
London and North-Western | 134,811 4 1 4 3°45 3,020,327 57 ‘s 10 66,790 15 5 1°76 | 3/ 4°41 10°71 
Great Western... | 80,609 17 01 2-61 2,080,289 55 1 5 83,400 242 2°56 | 8/ 615 10°41 
Midland .. 77,699 211 9 2°81 2,513,976 2815 7 234,952 213 10 5°82 | 4/ 7°34 177 
North-Eastern... ‘ 62,905 2114 2 3°07 2,083,617 2 0 2 200,008 213 9 | 7710 | 5/ 8°06 15°63 
Lancashire and Yorkshire . ; 66,172 2416 7 | 3°77 1,186,834 58 11 39,683 1 18 10 "1s | 3/10°26 12°41 
Great Northern ‘| 51,141 2016 5 2°85 962,577 4419 3 39,527 11611 | 2°23 4/ 5°86 fds 
Great Eastern . : -.| 37,444 1118 5 1°89 776,873 5317 8 28,204 119 1 | 220 8/11°16 9°57 
London and South-Western --| 31,827 1012 3 1°7' 459,288 55 18 0 23,214 216 6 3-41 8/ 7°76 10°88 
London, Brighton, and South Coast 24,612 814 9 1°78 260,2 3613 4 | 13,806 11811 | 4-68 ‘ 3/ 8°69 | 10°65 
South-Eastern... Bovis ie 31,719 1511 8 2°94 253,838 53 3 5 1,48 | 270 3°71 : 8/ 4°7 Ill 
London, Chatham, and Dover .. ‘ 14,212 13 13 4 2°10 123,368 60 6 6 6,581 344 5°68 4 3/ 7°08 11°62 
North Staffordshire .. as ; 4,018 i310 | 1°60 199,121 3911 9 1,593 064 0°73 88,454 2/ 7°82 | 9°83 
Furness 3,104 10 O11 | 2-72 180,963 23 9 0 13,611 118 3 10-08 41,662 8/ 9°31 15°91 
Taff Vale (Wales) 6,130 | 3010 | 9-29 329,382 137 6 0 10,123 445 2°94 83,323 4/ 5°63 19°43 
Metropolitan . 12,855 | 39 6 3 | 3-07 i ~ in aa Le ae 51,958 8/ 5°22 13°10 
Metropolitan District - 6701 | 19 211 2°13 _ ae = Pee e. ea 368 8/ 3°69 9°74 
North London ; 10,626 | 20 40 | 2-89 41 SC 74,374 18 2 1 1,453 458 2°69 53,126 4/ 8°91 12°52 
Comieien - 3,048 | 19 3 5 | 2742 1,462 | 48,640 335 4 3,861 | 21210 3°97 21,239 4] 6°67 10°06 
Maryport and Carlisle . sul | «102211 «| ~—s1-28 1,708 | 37,456 2118 7 1991 | 18 4 3°96 10,248 4/ 0°16 10°61 
Total .. --| 659,644 18 2 5 2°76 848,555 14,591,207 4117 3 780,285 | 24 9 3°80 5,101,380 19°89 3/1173 11°50 
InisH. | j | 
Great Southern and Western 9,686 1s 9 0 2°46 8,369 170,077 0 9 8 9,693 | 217 7 4°04 70,768 20°54 4/ 1°30 11°18 11°21 
Midland Great Western ri 4,987 1518 8 1°83 1,923 116,415 6010 9 4,633 28-2 3°17 38,941 17°43 8/ 5°88 9°30 9°43 
Dublin, Wicklow, and Wexford) |. ||| 2,931 2 8 56 1°62 609 26,351 43 5 5 1,468 | 2 8 8 3°35 18,059 16°34 8/ 8°23 8°03 8°43 
Belfast and Northern Counties. . a 2,081 9 11 10 1°46 1,440 44,639 31 0 0 2,851 | 119 7 | 4°22 17,755 20°85 4/ 0°84 8°47 8°55 
Great Northern... ; 7,784 1512 7 1°90 3,331 143,496 4817 $188 | 292 | 4:38 54,606 | 17°85 8/ 6°83 9°16 9°05 
Total .. 27 469 6 7 1 1°96 10672 | 500,978 46 18 10 26,8833 | 210 8 3°92 200,179 | 18°67 8/ 8°82 9°61 9°65 
Scortiss. | | P 
Caledonian. 27,051 16 4 4 2°21 44,200 | 869,608 19138 6 59,221 1 610 4°75 246,775 | 18°00 8/ 7°21 10°00 10°58 
North British . 5,286 12214 5 | 1°92 35,864 $20,434 2217 6 43,977 146 3°07 230,112 | = 17°28 8/ 5°85 837 | = 861 
Glasgow ond 5 South-Western 11.758 2 9 8 | 216 | 311,075 2610 8 23,012 119.3 | 4°74 103,023 | 18°64 3/ 8°74 10°00 yee 
Great North of Scotland 2,437 415 0 lor | 2824 | 81,615 8 2 4 3852 | 1810 | 257 27,401 | 16°92 8/ 4°60 ep + | ae 
—_—_—_—_ , ! ——— 
Total .. | 66,532 130 4 2-01 | 94,111 | 2,082,732 | 22 2 7 129,562 | 17.6 | 98°98 607,401 | 17°75 | 8/ 6°61 9°20 |. 9°00 
AcorecaTe TotaL.. .. .. ..| 753,645 78 1 2°63 «| 453,338 17,174,917 | 3717 9 | 9360390 | 21 4 | 8°82 5,008,960 | 19°60 | 3/11°05 112 | M8 
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PADDLE STEAMERS FOR THE BOSPHORUS. 


Wz illustrate on pages 372 and 378 the profile and deck plans 
and general arrangement of machinery of one of two steel 
paddle-wheel passenger steamers recently built by Messrs. 
R. and H. Green, Blackwall, for the Bosphorus Steam Navi- 


gation Company, or, more correctly, the Chirket-Hairieh of | 


Constantinople. These vessels have proved most successful, 
and have given eminent satisfaction both to the directors 
and the travelling public in Constantinople, and it would be 
a hard matter to improve on them in point of comfort, speed, 
and general fitness for the requirements of the service. 

Their dimensions are :—Length between perpendiculars, 
165ft.; moulded breadth, 21ft.; depth, 10ft.; load draught, 


5ft.; and with an average of 580 indicated horse-power on the | 


trial they each attained a speed of 13-6 knots, the highest 
speed on any run being as high as 16 knots. 

Before proceeding further with the description, it will not 
be out of place here to refer briefly to the company for whom 
these steamers have been built. The Chirket-Hairieh, or 
Bosphorus Steam Navigation Company, was started in the 
year 1851 under the immediate patronage of the Sultan 
Abd-ul-Medjid, the father of the present Sultan. Its traffic 
was largely extended a few years later by the Crimean war, 
and shortly after peace was proclaimed, the consequent 
extension of commerce and influx of foreign capital increased 
the importance of the villages on the shores of the Bos- 
Phorus. These became the favourite summer resorts of the 
well-to-do classes in Constantinople, and those in the imme- 
diate Vicinity of the metropolis became populous suburbs. 

 Chirket-Hairieh rapidly added to the numbers of their 
fleet, to keep pace with the ever-increasing demand for means 
of passenger transport between Constantinople and the Bos- 
phorus shores, 

The early steamers were built by Messrs. J. and R. White 
at Cowes ; since 1865 the Thames yards have built as many 
as twenty-two steamers, Messrs. R. and H. Green, Messrs. 


OSCILLATING ENGINES, BOSPHORUS STEAMERS. 


MESSRS, JOHN PENN AND SONS, GREENWICH, ENGINEERS 
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and the Thames Ironworks and Shipbuilding Company, all 
| contributing to make up this number. The engines have all 
been constructed by Messrs. John Penn and Sons and Messrs. 
Maudslay, Sons, and Field. The names of the builders and 
engineers vouch for the high standard of the fleet belonging 





to the Chirket-Hairieh, which may be truly said to be the best | 


managed and most valuable business concern under the 
Turkish flag. The company’s steamers might well be given 
as models for the steam service on our rivers in England. 


The Chirket-Hairieh carry throughout the year the enor- | 


mous number of ten millions of passengers to and from the 
| thirty villages scattered along the shores of the Bosphorus. 
| There has not been a single case of serious accident on the 
records of the company, and this speaks most highly of their 
wise management and the excellence of the personnel of the 
company. A very considerable amount of their success is due 
to the exertions of Mr. H. H. Iskender, the company’s able 
| secretary, who, besides organising the admirable system under 
| which the steamers run, has personally superintended the 
| construction of all those built since 1868, including those that 
| have just been completed. 
| The steamers now under consideration are duplicates, 
| therefore a description of one will suffice. The material used 
| in construction is Siemens-Martin steel, the bulwarks are of 
| teak, and both main and bridge decks are of yellow pine. 
The crew are berthed in a forecastle under the main deck 
forward, next to which is a spacious saloon for the second- 
class passengers 42ft. by 20ft., comfortably upholstered in 
| horsehair. The first-class saloon is situated aft, communi- 
| cating with the main deck by a teak companion house. This 
| saloon measures 47ft. by 20ft., and at the fore-end are spare 
sleeping cabins for the accommodation of passengers. This 
| saloon, which will seat about 120 persons, is luxuriously 
| upholstered and provided with every requisite in the way of 
| seats and tables. Both in the fore and main saloons the 











store-rooms, and usual conveniences, and aft are two large 
cabins for ladies, upholstered in white and pale green, and 
tastefully decorated. Both on the main and bridge decks as 
many fixed and movable deck seats have been provided as 
there is room for; the number of passengers that can be 
carried amounting to nearly fourteen hundred. 

The vessel is steered by steam steering gear, which is 
situated abaft the boiler hatch, and is worked by the quarter- 
master from the captain’s bridge. 

The engines are of the simple expansive oscillating type, 
with cylinders 37in. diameter and stroke 3ft. The framing 
and principal moving parts are of an unusually massive 
description, being made to meet the requirements of the pas- 
senger traffic on the Bosphorus, which is exceptionally heavy. 
The paddles are fitted with feathering floats, and the crank 
shafts, paddle shafts, piston-rods, working gear, levers, &c., 
are constructed of steel. The engines are fitted with a steam 
starting engine connected with the link motion, and this 
arrangement offers great facility in executing the frequent 
orders from the deck. 

A surface condenser fitted with a centrifugal pump con- 
denses the exhaust steam, and the air pump, which is worked 
off the main engine, is fitted with brass valves for the purpose 
of enabling the feed to be used at an economical temperature. 
The feed and bilge pumps are situated at the wings of the 
engine, and receive their motion from excentrics on the 
paddle shafts. A Worthington feed engine is arranged in the 
engine-room for the purpose of supplying the boiler with 
water in case of need, and is also to be used as a bilge pump. 

The boiler is 13ft. 3in. diameter by 9ft. 8in. long, and has 
a steam dome; it is of the circular return-tube type, con- 
structed of steel for a working pressure of 501b. per square 
inch, with iron tubes 3}in. diameter. There are four fur- 
naces 8ft. 2in. diameter, and the back flues are separate 
There are ample water spaces and convenient manholes for 


sides are pierced with large square ports with sliding frames. | cleaning purposes. There are also two ventilating tubes tc 
these being necessary in the Bosphorus service for ample | the stokehold, and a very ample supply of steam was gene: 


Money Wigram and Sons, Messrs. Maudslay, Sons, and Field, | light and ventilation. In the sponson houses are the galley, ' rated on the trial. 
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RAILWAY MATTERS, 
reopis 18 romise of plenty of parliamentary work 
ey watters this next are The Grand Petes Rail- 
0 


‘d the proposed new line of about 100 miles from north-west 
Sood to the East Coast will alone provide a good deal. 


. Great Eastern Railway is about to spend over 
yd a ae enlargement of Live l-street Station. This will 


£100 ory company to run in about 50 per cent. more trains than 
gore to relieve the present pressure, and provide for the 
a 


ever-increasing traftic of the line, 


A scueme for protecting railways from flying sand is 
‘gested by Prof. Schubler, a German botanist. The co semeety 
—_ says:—He proposes to use roots of the —_ triticum repens L. 
The roots are cut in a machine into lengths of 20 centimetres, mixed 
‘ith a little earth, clay, and water sufficient to form a dough-like 
= <s, This is spread with a spade over the sand, and in a couple 
My weeks it begins to spread and bind the sand. 


Tux railway between Lethbridge, in the Canadian 
North-West, and Great Falls, in Montana, a distance of 198 miles, 
has been inspected by Mr. Shanly, a well-known Canadian engineer, 

nd taken over from the contractors. The opening of this line is 

event of more than ordinary importance, as it connects the 
Lethbridge coalfields with the American market, and, in con- 
‘unction with the existing line from the mines to Dunmore, 
= the Canadian Pacific Railway, forms the only connection 
between the Canadian and United States rai]way systems west of 
Winnipeg. 

Tue Great Northern and Great Eastern Railway 
Companies have been reported as arranging to deposit a Bill for 
the construction of a railway from King’s Lynn, on the east coast, 
to Liverpool, on the west. The route, it was said, would pass 
through Lincolnshire, Derbyshire, Cheshire, and Lancashire. At 
Lincoln will be one of the chief stations. The line will pass 
through Chesterfield, Baslow—near Chatsworth Park—cross the 
Midland east of Millers Dale, and thence to Buxton, Macclesfield, 
Warrington, and Liverpool. This report has since been denied by 
the secretary of the Great Northern Company. 


Tne traffic returns of the Madras Railway for the first 
half of the current year show the best result that has been attained 
since the 1877-78 famine epoch, when the returns were swollen by 
the carriage of vast quantities of grain. The South Indian Rail- 
way has earned sufficient not only to provide for the guarantee at 
the rate of 5 per cent. per annum to its shareholders, but some 
£500 in addition, so that unless unforeseen disasters, such as floods, 
arise, the Secretary of State will find that he acquired a more 
profitable concern than he imagined when he determined to pur- 
chase the line from the present company. 


WnrittNG on the lighting of railway carriages, the Rail- 
wad Gazette says:—The system of lighting railway carriages by 
Pintsch gas has ‘‘ been in use in this country for seven or eight 
years, and with — satisfactory results. It is in use in Europe 
on over thirty-six thousand coaches, and is used here on the fol- 
lowing railroads, besides the cars of the Pullman and Wagner 
Sleeping Car Companies:—New York, Providence and Boston, 
Baltimore and Ohio, Canadian Pacific, Central of New Jersey, 
Rome, Watertown and Ogdensburg, Old Colony, Richmend and 
Danville, Boston and Altany, Louisville, New Albany and Chicago, 
Delaware, Lackawanna and Western, Chicago and Atlantic, Phila- 
delphia and Reading, New York Central and Hudson River, East 
Tennessee, Virginia and Georgia, New York and New England, 
Rio Grande Western, Denver and Rio Grande, Wabash, Cincinnati, 
Hamilton and Dayton, Central of Georgia, West Shore, New York, 
Lake Erie and Western.” 


On the 4th inst. the new terminus of the European 
Turkish Railway was opened for traffic with great ceremony in the 
presence of the Ministers of the Interior and Public Works at 
Constantinople. The Sultan sent his Aide-de-Camp—Mahmud 
Pusha—to represent the Palace. The Austrian Ambassador was 
also present, the company being en Austrian one. One hundred 
and twenty guests, comprising officials of the Ministry and leading 
members of general society of various nationalities, sat down to a 
sumptuous luncheon in the great hall of the terminus, which was 
tastefully decorated with evergreens, flowers, end Turkish flags. 
The new terminus is an elegant and spacious building, which does 
credit to the architect, who has succeeded in giving light and space 
ample for the wants of the service in lieu of the wretched, dingy 
station hitherto used, and which was unworthy of the capital of 
the — The usual prayers were recited and a sheep 
slaughtered, this being esacrifice customary at all such Turkish cere- 
monies. Loyal and other toasts were proposed, among them being 
the health of his Majesty and prosperity to the railway company, 
¥ — Pasha and the Ministers of the Interior and Public 

Vor! 


OnE subject to be discussed when the French Chamber 
of Deputies meets, will be the extent to which the proposed new 
lines are to be carried out. On December 31st, brs the total 
length of the lines of general interest worked was 21,886 kiloms. 
The adoption of the Freycinet plan, and subsequent laws which 
completed it, brought the total authorised length of the system of 
French railways of general interest to 42,664kiloms. To complete 
the Freycinet programme therefore there remained 20,778 kiloms, 
to be constructed. Of these there have been built from Decem- 
ber 31st, 1878, to January Ist last, 11,820kiloms., which are in 
work ; 2347 kiloms. are in process of construction, and 7111 kiloms. 
have not been begun, On January Ist, 1890, 54°5 per cent. of the 
programme had thus been executed, and this proportion will rise 
to 66 per cent. when the 2347 kiloms. in construction are finished. 
It is as regards the completion of the 7111 kiloms. remaining that 
the Chamber will have to decide. The ‘‘ Commission du Budget,” 
in accord with the Government, bas fixed at 160 millions for 1891, 
or the same figure as in 1890, the sum for works to be executed by 
the companies to the account of the State, and, the Railay News 
says, it has stipulated that the limit is not to be reached by the 
continuation of works in process of construction. 


Tae Baldwin Locomotive Works, of Philadelphia, have 
recently completed, or are now building, locomotives weighing 
150,000 Ib. each for the Northern Pacific, Philadelphia and Read- 
ing, Conwall and Lebanon, Pennsylvania and North-Western, 
Central of New Jersey, Chicago, St. Paul, Minneapolis and Omaha, 
and Wilmington and Northern. The Railroad Gazette says the use 
of these locomotives is rapidly extending, and the only obstacle to 


NOTES AND MEMORANDA. 


TuE annual death rate per 1000 in London last week 
from all causes, which had been 20°5 and 19°5 in the preceding two 
weeks, rose again last week to 21:4, 


In Greater London last week 3052 births and 2289 
deaths were registered, corresponding to annual rates of 27°6 and 
20°3 per 1000 of the estimated population. 


Tue births and deaths in London and in twenty-seven 
other great towns of England and Wales last week corresponded to 
an annual rate of 22°1 per 1000 of their aggregate population. 


Tue number of miles of streets in greater London con- 
taining water pipes constantly charged in each water company’s 
district within the metropolis is as follows:—Chelsea 764; East 
London, 185; Grand Junction, rie Kent, 154%; Lambeth, 1564 ; 
New River, 297; Southwark and Vauxhall, 160; West Middlesex, 
117; total, 1231} miles. Throughout this extent of streets, 
hydrants for fire purposes can be fixed. 


An American paper says that at Scranton’s rail mill, 
Scranton, Pa., beginning with cold pig iron, 1800 men turn out 
one finished steel rail every sixteen seconds. Each rail is 30ft. 
long, and weighs 601b. to 70]b. per yard. The pig iron is melted, 
converted into steel, sent shevngh tt various rolls, is sawed into 
proper lengths, punched and delivered, all in one continuous 
operation. 350,000 tons of steel rails is the annual product of the 
establishment, 


THE average daily supply of water to London delivered 
from the Thames during September Jast was 96,184,730 gallons ; 
from the Lee, 60,404,461 gallons; from springs and wells, 
27,458,304 gallons; from ponds at Hampstead and Highgate, 
364,682 gallons, The last is used for non-domestic purposes only. 
The daily total was, therefore, 184,412,177 gallons for a population 
aggregating 5,678,840, representing a daily consumption per head 
of 32°47 gallons for all purposes. 


A maTeRtAL for cleaning the iron parts of machinery 
and tools may, according to an American contemporary, be made 
with two to three cents’ worth of paraffin, chipped fine, added to 
one litre of petroleum in a stoppered bottle, which for two or three 
days should from time to time be shaken up until the paraffin is 
dissolved. To apply it, the mixture is well shaken, spread upon 
the metal to be cleaned by means of a woollen rag or brush, and 
on the following day rubbed off with a dry woollen rag. 


Tue French Society for the Encouragement of National 
Industry recently gave the prize allotted for the utilisation of 
works’ residues to M. Martinon, for his process of recovering the 
tin contained in the wash waters from silks which have been treated 
with bichloride of tin, for the purpose of giving weight. Byadding 
milk of lime to the water, and by properly agitating, the tin settles 
down in a few hours in the state of oxide, which can be readily 
collected and disposed of. This economy is said, for Lyons alone, 
to effect an annual saving of £12,000, 


Ar a recent meeting of the Paris Academy of Sciences, 
a paper was read on the balls of fire or electric globes of the St. 
Claude tornado, according to the report of M. Cadenat, by M. H. 
Faye. Professor Cadenat, of the St. Claude College, has brought 
forward a number of testimonies as to the appearance of many 
balls of fire during the storm of August 19th. It is a remarkable 
fact that the United States tornadoes are rarely accompanied by 
globular lightning discharges like those observed during the 
recent storms of Dreux or St. Claude. The cause ee be that 
American tornadoes have been most frequently observed in broad 
daylight, whilst in France those of August 18th and 19th appeared 
towards the evening. 


A soMEWHAT singular circumstance recently occurred 
at Chatham Dockyard in connection with the large clock at that 
establishment, by the time of which the duties are carried on 
throughout the whole of the departments. For some time past 
the clock had been going in an irregular and erratic manner, 
occasioned, it is now ascertained, by the proximity of the iron 
vessels which are under construction, the perpetual hammering and 
consequent vibration so interfering with the works of the clock 
that it has been decided to remove the clock-tower to another part 
of the dockyard. On the occasion of the recent visit of the Lords 
of the Admiralty to the dockyard, the site proposed on which to 
erect the new clock-tower was approved. The new tower will be a 
handsome structure. 


A PAPER on vibrations of a platinum wire rendered 
incandescent by an electric current, under the influence of 
successive interruptions of this current, was read at a recent 
meeting of the Paris Academy of Sciences by M. T. Argyropoulos. 
The author has stretched horizontally a platinum wire, 0°70 m. 
long and less than 1 mm. in diameter, and has raised it almost to 
white heat by means of an electric current. By inserting a com- 
mutator in the circuit, the wire immediately vibrated, and became 
subdivided into a series of waves having well-marked ventral 
segments and nodes, The numberof segments was augmented by 
very slowly decreasing the tension of the wire. On increasing the 
tension the number was diminished until the incandescent wire 
vibrated transversely with a single ventral segment at the middle, 


Writtne on the dangers of hot-water geysers, the 
British Medical Journal makes some remarks which have other 
applications:—Another death has recently occurred from the 
ignorant use of one of these bath-heaters. As a rule the apparatus 
is sent out without a flue, nearly all the manufacturers appearing to 
think that gas products, being invisible and colourless, may safely 
be left to diffuse in the air of a bath-room. From numerous 
experiments we have conducted, it will be readiiy seen that such is 
not the case. ‘To heat thirty gallons of water from 50 deg. Fah. 
to 100 deg. Fah. requires on an average the consumption of 30 cubic 
feet of gas, the time taken to heat the water varying from fifteen 
to forty minutes, according to the size of the geyser and the 
number of gas jets. Now, 30ft. of gas produce on combustion 60ft. 
of carbonic oak: a good-sized bath-room is one 10ft. by 10ft. by 
5ft., containing 500 cubic feet of s , so that if no flue to the 
outer air is provided, and the window and door are kept closed, 
60 cubic feet of CO, diffusing in 500 cubic feet of air causes the 
CO, in the air to reach the enormous amount of 12 per cent. From 
5 to 10 per cent. of CO, in the air is the amount usually stated to 
be productive of fatal results, by rendering such air irrespirable. 


FERROID, a new artificial stone, is described by Mr. 
Herman Poole in the Journal of the Association of Engineering 





their immediate introduction on many roads is the insuffi 

strength of bridges. Among other orders on which the firm is 
engaged at present are thirty locomotives for the Manhattan, 
thirty-two for the Union Pacific, twenty-seven for the Northern 
Pacific, forty-eight for the Denver and Rio Grande, twelve for the 
Chicago, Rock Island and Pacific, and twenty for the Baltimore 
and Ohio. Of the latter, three will be high-speed passenger loco- 
motives, with cylinders 20 by 24, and driving wheels 78in. diameter. 
A large proportion of the work in hand is for export. The three 
locomotives for the railroad from Jaffa to Jerusalem, in Palestine, 
were shipped on July 16th. Three compound express passenger 
locomotives are building for a broad-gauge veilron. in Brazil, and 
one narrow-gauge ten-wheeled compound freight locomotive for 
the Mexican National. The orders which the firm has will keep 
the works fully occupied from five to six months, The great range 
of work upon which it is employed is indicated by the fact that 
recently there were being erected at the same time a locomotive 
with cylinders 3 by 6, weighing in working order about 50001b., 
ar agg with cylinders 22 by 28, weighing about 75 tons, without 

er, 





ties as a compound, partly chemical and partly mechanical, of 
iron, sulphur, and silicon, with more or lessforeign matter. ‘‘It is 
mainly a super-saturated solution of iron in the sulphur with the 
silica acting as a binder and hardener, Its normal colour is a dark 
slate, varying somewhat with the manner in which it is dressed, 
but the colour can be somewhat modified by the introduction of 
pigments. Successful imitations of various coloured brick and 
sandstone have been made. It is about the hardness of ordinary 
bluestone, and can be worked by the usual stone-cutting tools, 
turned in the lathe, or planed. The tensile strength is from 650 to 
1200 lb. per square inch, and under compression it endures from 
9000 to 12,000 lb. Its specific gravity is about 2°6. It melts at 
about 300 deg. Fab. very slowly. It does not deteriorate 
under exposure to the weather. Asit can be melted and moulded 
it is applicable to a great variety of uses to which stone cannot be 
ut, and particularly so for large castings, such as pipes for sewage, 
ce. Architectural forms can be very conveniently made from it in 
position if needed. For culverts and bridge foundations the 
rfect smoothness of which the surface is susceptible is advan- 
Goscas in lessening water friction.” 





MISCELLANEA. 


Water has been very scarce in and around Bucking- 
ham. In some of the villages the inhabitants have had to travel a 
mile or two to procure water. This is not the only small town 
wanting a water supply. 


INCLUDING approaches, the new Tower Bridge will be 
more than half a mile long, and 80,000 tons of stone, 20,000 tons of 
cement, 15,000 tons of steel and iron, and 31 million bricks will 
enter into its composition. 


A TRUNK sewer at Saratoga Springs, N.Y., of 24in. 
round vitrified pipe, has a length of 23,119ft. and a fall of but 
lft. in 1000. It was comple in 1887, and has never become 
clogged or required any repairs, 


Tue Indian Mirror thinks “it is a pleasing fact to 
record that the importation of printing paper to India has entirely 
ceased, and that of writing paper has materially declined, owing 
to the substitution of paper made in India by modern mills and 
machinery.” 


A PROJECT has been presented to the Italian Minister 
of Public Works for a navigable canal between Rome and Civita 
Vecchia. The Minister has decided to submit the project to a 
mixed commission, which shall pronounce upon it from nautical, 
strategical, and commercial points of view. 


On Wednesday afternoon the first stone of the St. 
Pancras Vestry electric lighting station in Stanhope-street, Euston, 
was laid by the churchwardens, assisted by Mr. Henry Robinson, 
M. Inst. C.E., the consulting engineer to the vestry. We regret 
that want of space compels us to postpone an account of the pro- 
posed works, 


Ir is claimed that there is now a central lighting and 
2ower station in operation in every town of any importance in the 
nited States. A recent estimate shows 1376 electric stations in 
that country, and that £23,752,000 has been invested in this form 
of enterprise. For illuminating purposes there are 127,441 arc 
lights and 1,590,967 incandescent lamps; while to work this vast 
system engines have an aggregate capacity of 356,755 horse-power 
are employed, 


Tue Hydraulic Engineering Department in Dublin, 
established by the Government with a view to a thorough prepara- 
tion of the necessary information for the proposed arterial Role 
works, has now been closed. Very complete and valuable geodetic 
and hydraulic surveys of the three chief rivers and their water- 
shed have been made by a first-class engineering staff ; but as the 


matter has not through Parliament, further work is for the 
present stopped. 
An American paper says the new 300ft. suspension 


bridge at Victor, California, t. above the Mojave River, gave 
way on September 27th, under a test of 120 tons. The natural rock 
foundation under one of the corners gave way, letting the bridge, 
with the load, into the river. The bridge itself was not injured, and 
can be raised into position at slight expense. The engineer em- 
ployed by the board of supervisors had just previously stated that 
the bridge itself would sustain a load four times as heavy as that 
which caused the disaster. 


Tue works of sewerage and of sewage disposal for the 
town of Maldon, Essex, were opened by the Mayor and Corpora- 
tion on Tuesday, the 4th inst. The works have been successfully 
carried out from the designs and under the superintendence of 
Messrs. R. B. Grantham and Son, of Northumberland-avenue, 
by Mr. G. Osenton, the contractor, Mr. John Wood acting as clerk 
of works. The Town Council has determined to form a promenade 
along the frontage of the river Blackwater, and to lay out a 
recreation ground in connection therewith. 


AN entirely new system of drainage and sewerage is 
about to be undertaken at the Institute for the Deaf and Dumb, 
Cabra, near Dublin. The plans and specifications have been pre- 
pared by Mr. W. Kaye Parry, civil engineer, Dublin. The 
estimated total outlay is about £1300, exclusive of the main 
outfall sewer. Serious defects have also been discovered in the 
sanitary system of the King’s Hospital Bluecoat School, Dublin. 
The Governors have decided to completely reconstruct the sanitary 
ce ameanen from plans and specifications prepared by Mr. 

‘arry. 


A pispatcH has been received from her Majesty's 
Ambassador at Madrid, enclosing copies of a Royal decree, 
authorising fresh tenders to be invited for the construction of the 
telegraph cables between the Peninsula and the Spanish Possessions 
on the North Coast of Africa. The new conditions are slightly 
different from those referred to in the notice sent to the news- 
papers on the 23rd of August last from the Foreign-office. None 
of the tenders received in answer to the first application have been 
accepted. The conditions—in Spanish—may be seen at the Com- 
mercial Department of the Foreign-office, London, between the 
hours of eleven and five. 


WE were much interested recently, says the Railway 
Mester Mechanic, in a system used in a large engine and boiler 
establishment for promoting detail work around the shop, a 
system which seems worthy of adoption in our larger railway shops. 

his was called by the shop in question the ‘‘shop post-office.” At 
the desk of each foreman was a tin-box of the ordinary mailing 
pattern in which all communications for other departments were 
put. A messenger was detailed whose special duty it was to keep 
moving in regular order from shop to shop, picking up and leaving 
mail in each of these boxes as he went through the various shops, 
thus completing the rounds generally within an hour. The result 
was that many questions were answered inside of that time, thus 
saving a great deal of moving around on the part of the foremen or 
of special messengers whom they might send, and obviating entirely 
the necessity of their leaving their own particular shop. The 
results are said to be most gratifying. 


On Tuesday, November 4th, Mr. J. T. Harrison, 
M. Inst. C.E., held a Local Government inquiry at the Board-room, 
Earlsheaton, near Dewsbury, relative to an application by the 
Soothill-Nether Local Board for sanction to borrow £12,000 for the 
purpose of carrying out a complete scheme of main drainage and 
sewage treatment. Mr. W. C. Handley, Clerk to the rd, 
stated that the population of the district was about 5750; the 
effective rateable value, £13,113 ; and the amount of the present 
debt, £1530. Mr. Malcolm Paterson, M. Inst. C.E., Bradford, the 
Board’s engineer, produced plans and sections of the scheme, and 
explained the details. The scheme is entirely by gravitation, there 
being two main outfall sewers meeting at one point, and the method 
of treatment. proposed is chemical precipitation in three tanks 
working separately, combined with filtration on land specially 

repared to a depth of 5ft. or 6ft., the total area being four acres. 

e principal features of the scheme are (1) separation of storm- 
water from the sewage ; (2) utilisation of the fall of sewage for 
mixing chemicals ; and (3) the taking of the manufacturing refuse 
into the sewers, thus striking at the root of river’s pollution, a step 
which, in view of the terrible state of the river Calder, will doubt- 
less be watched with interest by the West Riding County Council. 
The Inspector advised the acquisition of the land at once by con- 
ditional agreement, and sta that in no case would the Local 
Government Board sanction the discharge of sewage clarified by 
precipitation without its passing over land, not even the supernatant 
water periodically disc before cleansing the tanks, and 
further stated that, with this proviso, he would recommend the 
granting of the application. 
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ELECTRIC LIGHTING IN LONDON.—No. IV. 70 ampéres at 420 revolutions, and the Elwell-Parker | are fitted with the Cardew pate ” P 
| machine an electro-motive force of 575 volts at 460 revo- | tension current, so that if “hag emt Govice for high. 


THE CHELSEA ELECTRICITY SUPPLY COMPANY. 
(Concluded from page 329.) 


| lutions. One dynamo is used for each storage station, | or lightning should strike the mai 
and all the armatures are connected in series, while the Rar It > he notice by ringing, “ eer Rela 


es 
—— 


-tension current 


Engine-house.—A general view is given in our full- | field magnets are coupled in parallel and separately | danger signal. The main switch-board, Fig dropping 9 


page plate, and the plan is shown in Figs. 9 and 10. | excited from a small Victoria dynamo driven by a Brush 
All the engines which drive the dynamos are by engine, shown in Fig. 11, the engine shaft having a fly- 


Fig. 10 
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Messrs. Willans and Robinson, and are of their well- | wheel which drives a small pulley on the armature | voltmeter which reads the total electro-motive force of 
known type of vertical twin tandem engines of the spindle by friction; its position is shown on the plan in | the dynamos, and one voltmeter to take the electro. 
G G size, developing 60 indicated horse-power, with the top right-hand corner. Each dynamo is supplied | motive force of the batteries being charged. Below is 


| with a regulator, by means of which a graduated resist- 





a long break switch by the Brush Company, fitted 








wuts | ance can be inserted in the 
cbore%s Figls field-magnet circuit, and a 90 7 “ag gees 
y ' Pa double switch is provided | | 
© @ )bore% which cuts the dynamo out | 
5, \ _ by short-circuiting the arma. *8°- 
bores Oo | 8 ture and breaking the field 







Solder hol circuit. The arrangement | 
s prevents any possibility of  20%— aa 
bores the armature being short- » | 
circuited before the exciting + | 
Oo = current has been broken or as ee | 
, ® bores the exciting current being < 
_7 | switched on before the arma- | 
ture hac beenthrownintothe = '-———>——_} 
= charging circuit. The full 
” asl complement of engines and 
we ae dynamos for which the build- 50 
A. bored for Feeder } . ing is designed is twelve 25 
BBB bored for Distributors} For smaller similar plants, that marked 










































Distributors bushes are fitted in as below ~ 6 is Will in position 0 2 z rs 
with _ its ans engine 
Thimble or bush ere and Elwell-Parker Ps eng Z 
and the exciter with Brush ae ein 
steam pressure of 1001b. per square inch, and are coupled engine is also on the ground and is calculated to 
direct to the dynamos on the same beds. There are five | excite the field magnets of the seven other plants. The 
of these plants working at the present time, numbered in foundation for engine and dynamo in the sixth and all 
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CLABON MEWS STATION — Jan. ist, 1890. 
with Cunynghame’s cut-out, and so arranged that if the 


current on the charging circuit exceeds 80 ampéres the 
fuse wire is melted and the heavy copper switch bar falls 
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Fig. 5.— DRAYCOTT PLACE STATION — Mar. !9th, 1890. Fig. 16.—CLABON MEWS STATION — Dec. 14th, 1889. 


the plan from No. 1 to No.5. Four of the dynamos are | future cases is a bed of concrete 6ft. thick, with air space 
of the Victoria type, by the Brush Electrical Engineering | all round, and quite free of the walls of the pit, thus 
Co., and one by the Electric Construction Corporation ; | doing away with the vibration. A Blackman air propeller 
each Victoria dynamo is capable of developing an_ is driven off the armature spindle of the exciting dynamo 


electro-motive force of 500 volts, with a current of which ventilates the engine and boiler-house. The mains | 


| and breaks both the exciting and charging circuits. A 
| resistance for placing in the battery circuit on starting in 
| series when first switched on to the dynamo is provided, 
consisting of lead wire wrapped round cores dipping In 
water. By means of a regulator the number of coils in 
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t can be changed, and the water keeps the coils | of different types, of boxes as follows :—(1) Electro-motive | double-pole main switch. This main double-pole switch 
always cool. MK shes 64 force boxes at the pressure points, constructed of brick- | is of a —— approved by the company, on § it is of a 
jt The mains are divided into: (1) “ Feeders,” which carry | work in cement, or laid in bitumen, and with floors and | form which allows the consumer to turn off the whole 
he current direct to pressure points duly selected over | covers of best York stone. (2) Draw boxes which are | supply at once by breaking circuit on both poles of the 
the area of supply, and conveniently situated with respect | provided at all points where the line changes in direction, | mains at the same time. The meter portion of the switch 
to the storage stations from which they radiate ; these | at an angle of 90 deg. or thereabouts, or where changes | is under lock and key, in the consumer’s possession; but 
cables are not tapped anywhere throughout their entire | in direction prevent the use of curves, at all points of the_handle can be operated from the outside of the cover, 
length, and are for the purpose of maintaining constant | junction between one main and another, where sudden and is always available for use. All installations are 
ressure. (2) “ Distributors,” which carry the current | alterations of levol take place, and on all straight lengths | carefully examined and the wires tested, to ascertain 
along the routes, and which are tapped for the house con- | —in which boxes do not occur for other reasons—at | whether the insulation resistance comes up to the 
nections ; these are connected up in a network to the | intervals of 100 yards. (3) Service boxes are provided | standard required before current is supplied. 

«feeders ” at the E.M.F. or pressure points. (8) ‘ Service and fixed so that there is at least one for every two | It is also worthy of note that this company made ex- 
mains” which carry the current on to the premises of the | houses. Wherever possible only one line of distributing | periments with bare copper stranded cable so long ago as 
consumer from the distributors. | cable is interrupted within these service boxes, They are | 1884; the cable was supported upon insulators laid in 
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Fig. 1N—VICTORIA EXCITER DRIVEN BY A BRUSH ENGINE. Fig. 12—-MAIN SWITCH BOARD. 





They are all of tinned stranded copper wire in- | constructed of brick laid in cement, asthe forms required | cast iron troughs, but such poor results were obtained 
sulated with Callender’s bitumen. The largest feedersare | vary so much that the expense of! keeping in stock | that they gave up all idea of using this system, and have 
of 91/12, the ordinary size 61/12, and the distributors vary | different sizes of cast iron boxes would be considerable. | throughout used insulated cable in bitumen-concrete 
from 87/13 to 19/12. They are all laid on the Callender- | The tops of the boxes are of cast iron, with a watertight | ways. These results obtained with bare copper would 


Webber system, which consists in using short lengths of | cover level with the surface of the ground.,, ?*«» appear very different from those obtained by others, as 
bitumen concrete joined by junction pieces cf the same The ease with which the casing can be cut into facili-! such bare copper leads are used by the St. James’s, the 
material into which melted bitumen is Kensington and Knightsbridge, the 


poured. Holes run the entire length of the 
sections, and thus form continuous tubes, 
into which the mains can be drawn in 
the same way as telegraph wires. The 
junctions of the cable itself are formed in 
the usual way, but the joints in the 
electro-motive force boxes between the 
feeders and the distributing system are 
made by soldering the cables to a copper 
jointing piece, shown in Fig. 18. When 
the cables are smaller than the holes 
provided in the jointing piece ferrules are 
soldered on to suit, so as to increase the 
diameter to the proper size. 

All cables after being drawn into the 
ways, and before being jointed, are 
required to show an infinite resistance 
before being passed. The test is made 
at a pressure of 100 volts, and it is stated 
that in many instances, after joining up 
sections of the distributing network, 
including joints of house services, that 
the same result has been obtained. The 
cables are drawn in and each occupies a 
separate way. The company found that 
if & common tube were used, and several 
mains drawn in, the friction of one main 
upon the others greatly interfered with 
the ease of drawing in. In laying the 
mains everything is done to avoid dis- 


Westminster, and other companies, with 
very good results. 

The company could light a total of 
36,000 lamps of 8-candle power each, 
from all the stations together, and this 
total is reckoned for on the assumption 
that not more than two-fifths of the 
lamps wired would be lighted at the same 
time, making a total of 90,000 lamps 
which could be wired. The proportion 
two-fifths has been found by experience 
to be the actual fraction for this particular 
district, and it is instructive to observe 
how this ratio varies with different com- 
panies and different localities. At present, 
as stated previously, an equivalent of 
17,800 lamps of 8-candle power each are 
on the company’s mains. The company 
itself does not undertake any house 
wiring, but has compiled a specification 
for the use of its customers, which can 
be filled in to suit varying circumstances 
by a competent engineer. The meters 
in use are the Aron, Chamberlain and 
Hookham, and the Brush. The great 
majority are Aron meters; these will 
run for six weeks without re-winding, but 
in order to avoid any chance of running 
down, and so causing a stoppage of the 
2 record, the clocks are wound up once a 
turbing the roadway, and wherever month; and from the tone of the numerous 
possible the cases are laid under the side- letters which have been received by the 
= above the arches of the house etre t company we should judge that they give 

ars, ie. 17— satisfaction. Before being sent out the 5 

The conduits were from the first ae ee clocks of all meters are carefully syn- 
designed and laid for the three wire system | tates the insertion of house service boxes where the  chronised, and afterwards tested upon a bank of incan- 





both in Chelsea and Kensington; but the two | mains are already laid. descent lamps, in order to ascertain the correctness of 
Wire system has been in use from the commence- The house connections to the street mains are made in | the constant for each instrument. ‘ 
ment until quite recently, when in Kensington it was | the service boxes, and the cables are led into the base- In Figs. 14, 15, and 16, we give the current diagrams, 


decided to provide the third wire. The work was | ment of the house, where they are securely sealed to a | which are of interest as showing the hours of maximum 

begun and completed in three days, including drawing | double-pole main fuse, or cut out as near to the entrance | demand. That for January 1st, 1890, shows clearly the 

in the third wire and transferring the service mains | of the mains into the consumer’s premises as the local | occurrence of a thick fog. The current supplied at mid- 

on to the three-wire system without stopping the supply | conditions will allow, having regard to dampness. These | day was the same in amount as that supplied at seven 

of current to the houses. This clearly shows the advan- | ends are known as the consumer’s terminals, and the | o'clock in the evening. 

tage of the drawing-in method. house wires are brought to this point by the wiring con- | In the electrician’s office is fixed a recording voltmeter, 
Access to the underground mains is obtained by means | tractors; beyond the cut-out is fixed the meter and | by Richard Fréres, of Paris, which enables all the fluctua- 








376 


THE ENGINEER. 





Nov. 7, 1890, 








ations of pressure to be seen at a glance, and a comparison 
of a long series of these records shows clearly the slight 
amount of variation which takes place. 

The price charged per unit to the customers is 84d., 
although the company is allowed to charge a maximum 
of 10d. per unit. An interesting addition 1s about to be 
made to the storage stations in the shape of a continuous 
current transformer-motor, Fig. 17, and experiments 
have lately been made at Draycott-place on one of these 
machines, built by the Electric Construction Corpora- 
tion. It commenced work in March last, and is simi- 
lar in appearance to an ordinary Elwell-Parker dynamo, 
but has a commutator at each end and two windings upon 
the same armature, which is of the Gramme Ring type. 
The working has so far been satisfactory. The output 
is 33,500 watts, with a speed of 1000 revolutions 
per minute, and great care has been exercised in insula- 
ting the two windings upon the armature from one 
another. We are informed that the commercial efficiency 
has been found to be 82 per cent. These machines will 
be used in parallel with the batteries during the time of 
the greatest output of current. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves resp ‘ees 
correspondents. 


SCREW PROPELLERS. 

Srr,—I am obliged to “ Superintending Engineer” for putting 
some definite points. First, as to the fact of rotation of the 
wake, I may perhaps refer him to the recent discussion on Mr. 
Barnaby's paper at the Institution of Civil Engineers, reported 
in vol. cii. of the “ ar in for my own observations, 
p. 130. Mr. Froude, p. 98, an Mr. Thornycroft, p. 105, both 
of whom have certainly had ample opportunity for observation, 
take the existence of rotary motion to be an accepted fact. 
Mr. Normand, p. 147, mentions as a fact a natural consequence 
of it in the case of overlapping twin screws, the after one making 
more revolutions than the forward one when they revolve in 
opposite, and less when in the same direction. See also Note A 
and note to the same note in Mr. Barnaby’s treatise on ‘‘ Marine 
Propellers.” 

As to the statement on p. 145 of your number for 
August 22nd, one way of putting it amounts to the truism that a 
frictionless nut without mass would require no force and produce 
no reaction on the screw, whatever velocity it acquired; but, 
taking “‘ Superintending Engineer's” figure, in which, if I under- 
stand him aright, AB represents part of a screw blade, C a 
molecule of water, and a vertical line would represent the direction 
of the ship’s motion, it is evident that, if C is a free body, the 
motion of the wedge in the direction of the arrow will cause 
C to move, not vertically, but at right angles to AB; and 
if the thrust be given by the momentum acquired vertically, then, 
by parity of reasoning, the horizontal force will be given by the 
momentum acquired horizontally; and if it be necessary for the 
existence of thrust that there shall be vertical momentum, it is 
equally necessary for the existence of the horizontal force that 
there shal] be horizontal momentum. The vertical force has no 
resultant in the horizontal direction, and the horizontal force, which 
is across the axis, directly opposes the turning moment. These two 
forces are the vertical and horizontal ee of the pressure 
acting between the plane A B and the y C; and if the second 


“ED 


of our 








law of motion be true for the one, I cannot see why it is not true 
for the other; but I do not think it would be correct to call either 
of them the sole cause of the other. I do not imagine Rankine ever 
did so any more than myself, but still, if the horizontal force due 
to horizontal momentum did not exist, there would be no resist- 
ance to turning round experienced by the engine, which would 
then be doing no work. I have frequently seen water go down a 
sink-hole with a combined circular and longitudinal motion, so that 
I do not see why such motion must be an inherent impossibility in 
a different case; but supposing it were, motion ina vena contracta 
form in straight lines could take place by the water fiowing along 
the generating lines of a system of concentric hyperboloids of revo- 
lution of one sheet. 

I do not wish to enter into a discussion of the discussion at the 
Institute of Civil Engineers in your paper; but Mr. Barnaby there 
seemed to differ from me only ina very subsidiary matter as to 
the effect of rounded backs of screw blades. 

As to Professor Greenhill safeguarding himself, I meant that he 
had so expressed himself as to make it plain what was, and what 
was not, part of his theory properly so called. In one part of his 
paper he takes omikron—if you will excuse the correct spelling— 
a constant, elsewhere as not necessarily so, showing that its con- 
stancy is not part of the theory proper. 

Are we to spell are, are, or are we not ? 

As to “‘ Tin Tack’s” letter, if he refers to p. 145 of your number 
of August 22nd, in the passage under Fig. 2, and to the middle of 
p- 127 of vol. cii., Proc. Inst. C.E., he wil] see that, as I was bound 
to do, I clearly recognised the fact that an infinite number of 
systems of flow fulfilling the theoretical conditions are possible ; I 
have only assigned two of them—foot of first and beginning of 
second column of THE ENGINEER, p. 225—so that defect of ee 
ticity is scarcely to be charged on me. Similarly, on p. 225, the 
reasoning from and in equations (I.), (II.), and (III.), does not 
depend on K being a constant, and is not vitiated by difference of 
thrust arising from different rate of supply flow to the upper and 
lower blades. In calculating the numerical values in the tables, I 
took K to be a constant, and on comparing results, p. 226, found 
that a mean value, equal to the speed of the ship, gives fairly 
satisfactory accuracy. Theoretically, we should know the history 
of every molecule of water from its cradle to its grave, but this is 
a very theoretical objection. It is very little matter what becomes 
of the tail race water once it gets a yard away from the wheel. I 
do not see why the propeller wake, any more than the water dis- 
placed by the ship, must of necessity rise up and flow over the rest 
of the ocean. As to the “fallacy” of the rope idea, I must refer 
“Tin Tack” to the earlier part of this letter, some of which is, 
indeed, directed rather to his contention than to ‘‘ Superintending 
Engineer’s.” Maurice F. FirzGerap, 

Belfast, November 4th. 


ARMOUR PLATES, 


Sim,—The results of the recent armour plate trials in America 
are pregnant with suggestiveness, and may well make the cham- 
pions of all-steel plates stand to attention. As one with large 
experience in steel manufacture, and a considerable acquaintance 
with the subject of armour-plate constitution, I venture to submit 
that, though the nickel-steel plate has admirably sustained the 
test of experiment, yet that one trial is purely a slender pivot on 
which to balance so large and far-reaching an issue. Undoubtedly 
if, after several experiments, the nickel-steel plate met with no 
worse fate at the hands of the projectile than it has in this trial, 


there would scarcely be necessity to seek further for the deside- 
ratum in protective armour. But until the test of repeated 


petitive all-steel plate should be patiently investigated and duly 
weighed. 


American trial has proved to be not by any means a bad second, I 
do not now speak ; but a dual alloy of iron and carbon, graduated 
nickel alloy very hard, That this, by the agency of the Darby 
recarburisation process, is perfectly practicable scarcely needs to be 
insisted on. I have myself been engaged in developing a theory of 
constitution characterised essentially by the absence of the 
impurities phosphorus and sulphur, and thus approximating as 
nearly as possible to the condition of a nor dual alloy, in which 
manganese is reduced to a minimum, 
that a perfect medium of resistance is not practically attainable, 
ejecting the shell at the shoulder; combined, of course, with 
rfect localisation of blow. These requirements seem to be 
fairly met by the nickel-steel plate; but the success of this does not 


stitutions, and it is beyond doubt that an all-steel graduated 
armour plate would perfectly bine all the Hy of the 
nickel all \ 
small one in the eye of Governments and manufacturers—that it 
can be produced at a much less cost. It seems a strange fatuity 
that, while—since 1875, when Landore pioneered the manufacture 
of soft steel—steel has been advancingly applied to other and sub- 
ordinate uses of a vessel’s equipment, in this much more important 
section its merits should have been unapplied and comparatively 
unrecognised. In armour plate constitution, as in all else, it only 
asks a “‘ fair field and no favour.” CHARLES WESTON SMITH, 
Mumbles, Swansea, Oct. 30th. 








RECORDER FOR INDICATING THE VELOCITY AND QUANTITY 
OF WATER PUMPED INTO ALEXANDRA DOCK, HULL, FOR 
MAINTAINING ITS LEVEL, 


experiment has thus settled the question, the claims of the com- | be imagined. During the concluding 


| 


Of the constitution of the Creusot all-steel plate, which the late | regulations—which ‘‘ Manchester” ought to h 


| 


from a hard, tough face to a soft back, would, I maintain, run the | degree of master of civil engineerin, 


| employment, as consulting engineers, architects, contract, 


ring in mind the fact | 


| chief. Twenty years hence I ho 
necessarily involve the failure and abandonment of all other con- | 


joy, with the important additional qualification—surely no | 


Sir,—Attention having been drawn to an instrument for measur- | 


ing the flow of currents in mains and channels, described and 
illustrated in THE ENGINEER of the 3rd inst. under the above head- 
ing, I have pleasure in forwarding you a tracing—half size—of an 
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apparatus which was designed and mad2 by Mr. A. Patterson at 
the Nunhead Works of this company, and has’ been in use in a 
30in. main at that pumping station since October, 1886. The 
i = of this recorder appears to be identical with the one you 
escribe. J. W. RestLer. 
Sotthwark and Vauxhall Water Company, 
October 25th. 


THE EDUCATION OF ENGINEERS. 


Smr,—My attention has been directed to a most extraordinary 
letter in your issue of August 8th under the above heading, 
signed ‘* Manchester,” and dated from Australia. The statements 
made therein regarding our Melbourne University Engineering School 
and myself—the Professor of Engineering—are so inaccurate as to be 
simply ridiculous to any person acquainted with the facts of the 
case. As, however, those not so informed might be misled and 
prejudiced by ‘‘ Manchester's” allegations, I crave space in which 
to set forth the truth of the matter. He first condemns me—the 
professor—as a “‘ book engineer,” “self taught,” and ‘ without 
practical experience.” The fact is that I was carefully instructed 
in mathematics, physics, chemistry, geology, surveying, and engi- 
neering by the most competent professors and lecturers that a 
liberally-endowed University could attract to its precincts. I was 
repeatedly and vigorously examined in these subjects and passed 
with honours. Then for more than eight years I served as assistant 
to some of our most eminent and experienced practising engineers. 
I had large experience in designing, specifying, and inspecting 
works in masonry, brick, concrete, timber, and iron, and was 
intimately conversant with the details of about £2,000,000 
worth of railway and water supply works which were carried 
out during this period of eight years. If this is not practical 
experience, I should like ‘‘ Manchester” to say what is. Since 
leaving the office I have had fifteen years of the most varied and 
iy so practice as consulting, civil, and mechanical engineer. 

our leading Colonial Governments, numerous public bodies, and 
many private persons have remitted to me questions of special 
difficulty and interest which they considered to be beyond the 
power of their regular professional advisers to decide ; while at 
present I am acting as consulting engineer to some of the largest 
and most difficult works in Australia, 





** Manchester” next accuses us of giving our engineering degree 


| and has doubled in the last two years. 








oce i i 
| positions and doing splendid work on the waterworte, pet rae 


| branch they a 
the second best element of efficiency would be the capacity of | 


| than the privates or non-commissioned offi 


a 
practical know] 
sehood could aa 


ear of the Universi 
the students pay weekly visits to mike in progress, anna 
practical insight; and then, when the University course is py 4 
‘ave consulted before 
years of practical experience of 
of Engineering, before the full 
. , is granted. Next, « 
chester” charges the University uates with the responsibility 
of the inaccurate estimates of the construction branch of the y 
way department. Now, while our men are ral 


to mere ‘‘ schoolboys, entirely innocent of an 
of material and work.” A more gigantic fal 


rushing into print—demand three 
a kind satisfactory to the Faculty 


orks, in municipal 
Ors, con- 


tractors’ engineers, and in the maintenance or existing lines’ branch 


of the railway department, it so happens that in the constructio 
comparativel, very humble positions indeed, 

held responsible for the inaccurate estimates 
cers of a y , 

held responsible for the strategical errors of the ‘commande 
our men will occupy the leadin 
confidently anticipate that the 


and can no more 


positions, and when they do 
estimates will be satisfactory. 
Lastly, ‘‘ Manchester” says our ‘engineering class” 


“ , ; “ec U . , is a 
farce,” while our ‘doctors’ or surgeons’ department” js well 
conducted. Now, the very words he uses prove his ignorance of 


University matters. You never hear of the ‘“e 


ineering class” 
or the ‘doctors’ department.” © class 


Every University man speaks 


of the ‘“‘engineering school” or the “medical school,” 
Each of these schools comprises many classes taught by many 
teachers, and a good deal of the preliminary work in natural 


philosophy and chemistry is common to the two schools, ‘The 
system adopted in the engineering school is just the same as in 
the medical school, or in the best engineering schools in Europe 
and America. We have a fine engineering laboratory, with 
splendid appliances, on the lines of that at University College 
London, where tests and experiments of various kinds are con. 
stantly in progress, for the information of the students and for the 
Colonial Governments and public. Reports of these investigations 
a r from time to time in the local professional and scientific 
publications. Our present number of students is about seventy 


“Manchester's” letter, you will therefore see, without my 
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troubling you as to minor inaccuracies, is a misrepresentation from 
beginning to end. Next time he takes he tay himself to attack a 
great public institution, I trust he will take the trouble to peruse 
the ey Mean of the institution he attacks; and should he ever 
again be tempted to injure the reputation of a man who has the 
confidence of the Governments and public of Australia, I would 
suggest that it would be only manly and honourable to sign his 
real name, and not shelter himself behind a xom de plume. 
W. C. Kernot, M.A., C.E., 
Professor of Engineering, University of Melbourne; 
President, Victorian Institute of Engineers ; Chair- 
man of Victorian Government Board of Examiners 
of Municipal Surveyors, &c. &c, 
Melbourne University, September 29th. 





THE BURNING OF TOWN REFUSE. 

Sir,—Having given some years’ very careful attention to the 
above subject, I was naturally interested in your leader of last 
Friday, and it may be somewhat surprising that the fume cremator 
which has been in use in Ealing for the past five years should have 
escaped your notice. In 1883 the first refuse destructor erected in 
the south of England was built at Ealing, the object being not only 
to destroy the house refuse, but also the sewage sludge, which we 
found it impossible to get rid of in the ordinary way; but before 
two years had it became evident to me that something more 
was required, the weak point being the ‘escape of the empyreu- 
matic vapours furnished by the incipient burning of the refuse, 
together with the very fine dust, or rather powder, which, passing 
from the shaft, became a source of inconvenience all | round, 
After many experiments, more or less successful, I decided to 
construct an independent muffle furnace between the furnaces 
of the destructor and the main shaft. Very simple and very inex- 
pensive, nothing could have been more successful. Everything 
coming from the cells, burnt or unburnt, has to through the 
intermediate furnace, the result being absolute combustion. Some 
six months after the construction of my ‘‘ fume cremator, Dr. 
William Odling, of Oxford University, was consulted by the Corpo- 
ration of Bradford with respect to the difficulties connected with 
their large destructor, and in a most exhaustive report, and whilst 
pointing out the importance of some mode being devised by which 
these vapours may be consumed, he went on to state that ‘‘at the 


present time—September, 1885—no attempt at anything of a prac- 
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= 
é is made to prevent the vapours escaping uncon- 
tical canto the atmosphere, tod also by the circumstance that the 
sum rs are in their nature essentially combustible and —— of 
vapou completely destroyed by fire.” Unknown to Dr, Odling, 1 
_— vactrcally demonstra’ this months previously. Some 
ye oe months since, after the visit to Ealing of a deputation of 
ee Rradford Sanitary Authority, it was decided to construct a 
ry f e cremator ” in connection with their destructor, and having 

“yh work some twelve months, the trial may be considered a 
nt ene in connection with this very large establishment. Three 
S ks ago an important deptitation from the Edinburgh Council 
vited Bradford to inspect the destructor works, and Dr, McClin- 
pe the medical officer for the bossa made the following state- 
oF {.—* This destructor was erected by the Bradford Corporation 
e4 cost of about £25,000. Various appliances for a ly con- 
ming the refuse, and rendering innocuous the vapoursarising there- 
P= m, have been tried by the Bradford Sanitary ommittee, and the 
ces now followed in the Bradford destructor is regarded as the 
cot effective which modern sanitary science has discovered. The 

aterial is subjected in the ‘cremators’ to a temperature of 
ee 900 deg., and so completely are all the obnoxious elements 
it the refuse destroyed, that there is an entire absence of the 
emission of noxious vapours from the chimneys of the works.” 
This last important statement is the result of absolute test; if 
space allowed I could, Mr, Editor, give you much detail bea: 
upon the question from the evidence of experts so highly skillec 
as Dr. Tidy, Dr. Thos, Stevenson—Lecturer on Chemistry at Guy's 
Hospital, and one of the members of the Royal Commission on 
Metropolitan Sewage harge—Professor Wanklin, and many 
others, Deputations from all parts of the country have 
visited and examined the “fume cremator” at Ealing, and 
scientific men at the head of their profession have borne 
the most direct and unequivocal testimony to its success, 
and it has formed a ge of nearly every new destructor 
for some few years both at home and abroad, Liverpool having 
also decided to adopt it, I may add that we have now seven cells 
working through the cremator, that the size of fire-bar space is 
oft, 6in. by 4ft., and it is 3ft. 6in. from fire-bar to fire-arch. The 
daily cost is 1s. per ceil per day, or about £125 per annum, and as 
I have a tubular boiler in connection with it, I get all the steam I 
want for machinery at the works, and save in coke £200 per 
annum. Nothing but coke breeze is used in the cremator. 2 

I may add that 1 am always pleased to see any gentlemen wish- 
ing to see over the Ealing works—only asking that I may have 
a line the day before, so that I may be in the way to meet them. 

CHARLES JonEs, A.M. Inst. C.E., 
Hon, Sec, and Past President of the Association 
of Municipal and Sanitary Engineers. 
Local Board Office, Ealing, 
November 3rd. 


Sin,—I see that it has been proposed, as a means of foe 
the vapours escaping from the destructors, to them thro 
a brick chamber which is constantly maintained at a red heat. In 
your article on this subject last week you mention two cases in which 
this bas been tried. I presume the brick chamber is heated by some 
means other than the combustion of the rubbish in the destructor, 
aud this must entail considerable expense for fuel. May I 
that if the destructor furnace were inverted in its action—so that 
the air for combustion is admitted at the top, and the products of 
combustion are drawn off from the bottom—the advantage of. the 
“ cremator” chamber would be gained without the expense of fuel 
to heat it. The foetid vapour driven off from the rubbish when 
it is first put on the fire, instead of escaping at once to the chimney, 
would be drawn down by the draught, through the red-hot cinders 
beneath, and their offensive qualities would be removed. The top 
of the furnace would be quite open, and the lower part would com- 
municate with the flue to the chimney, and would be provided with 
a door for the removal of ashes. The construction would not be 
expensive, and | believe that destructors made to work in the 
manner described would be entirely free from the nuisance com- 
plained of by so many. F. E. Ross. 
November 3rd, 





THE PROPORTIONS OF STEAM ENGINES. 


Sir,—Your leader in your issue of the 24th ult., on ‘‘ The Propor- 
tions of Steam Engines,” raises a question affecting so important 
an industry that a further discussion may be of interest to your 
readers, 

With the general aim of your article I have much sym- 
pathy, but, speaking with the experience of some fourteen years’ 
responsibility for the design and performance of such machines, I 
feel that your criticisms must concern what is the exception 
among land engine makers of even fair reputation. 

Taking into account the continued increase both in pressure and 
speed, and the constant introduction of variations in the t; 
constructed, it is only to be expected that designs must be modified 
from time to time, as this’ or that may? seem to require; but a 
review of marine engines construc during a corresponding 
period will show similar progress, and if the number of obsolete 
types in land and marine work be pared, incl g marine 
engines brought out by the best builders, the land engines, we 
venture to think, will not show to disadvantage. 

Of the latter it is quite true that when once out of the shop it 
may be said of by far the greater proportion, ‘‘Their place 
knoweth them no more.” But, presuming that your article is 
directed not so much at the large and special machines, but to the 
more ordinary run of work constructed in this country, of which, 
perhaps, two-thirds are exported over the globe, this is no more 
than might be expected when distances are considered, and the 
fact that the name even of the user is oftener than not unknown 
tothe maker, But the maker is, notwithstanding, much concerned 
that the user shall be satisfied. The interm jary, as a rule, is 
hot a practical man, and, looking at the transaction purely from 
the merchant's side, promptly passes on any complaint the buyer 
may make, with perhaps a debit note to emphasise it. Besides, 
maker A knows that agents of makers B and C in the same district 
are always on the alert to advertise in one way or another any 
shortcoming. He is therefore most anxious that all shall go well. 

When standard patterns are taken, the user must also benefit by 
the collective experience of previous users of the same pattern, and 
in this respect the larger makers offer the greater advantage. 
The real difficulty is not seldom with the buyers or their advisers ; 
they are ignorant, or, what is worse, have the little dangerous 
knowledge ; and I know what Mes Ps hours’ work with- 
out cessation” means through a foundation, for which the 
maker was not responsible, and appreciate the uliarly lively 
time the same cause can produce in a beari reilly 4 to get as hot 
as—well, those of your readers who have had like excitement will 
understand best. 
It may be more than hinted, also, that ‘the consummate skill 
of those in charge,” spoken of in your leader, is not always 
present; indeed, they know enough sometimes to ruin a good 
plece of work, Here are some extracts from a report, placed a 
few days ago in my hands, from the engineer of an important 
agency, Speaking of the compound engine of a mill, in which part 
of the machinery was idle through want of power, and after 
describing how he found in the main bearing ‘‘an iron plate jin. 
thick bent to the shape of the journal,” he says, “ Next 1 came to 
the low- oressure valve ; the one next the cylinder had gin. lead one 
mi and ;in. the other, and the cut-off valve was nowhere. I 
ae that the attendant in charge had been experimenting, and 
Pe shifted the excentric,” &c. After doing what he could: with 

© bearings, and putting the valve gear to its original marks, the 
ee drove all easily. In another and larger compound engine 
elsewhere, he says, ‘The cylinders and pistons were in splendid 
condition, but the engineer had cut lhin. off each end of the low- 











ressure slide, instead of a little lead }in. lap at each end; the 
Ea-osomens valve had gin. lead at each end, and I found the bolt 
hole of the excentric slotted,” &c. Rather encouraging this to the 
designer, who has schemed and worried to get an ideal steam 
distribution ! 

The fact is, first-class makers of land engines would be glad to 
be under the same conditions as the marine engine maker, and 
they would willingly guarantee design, material, and workman- 
ship for six or for twelve months, could they only be certain that 
skilled attention would be given. The marine engine must be in 
charge of a competent man, who from his training can present a 
trustworthy report, and, as your article observes, “‘ The maker puts 
his engineer in charge.” 

How can the land engine builder do the same, except in a very 
small proportion of the 500 or 1000 engines he may construct per 
annum? Each engineer he sends out costs him far more than the 
buyer will reimburse, or can be covered in the contract price. 
However well the engine may be kept, it is not always the buyer 
would consent to have the maker’s man. It often happens, in a 
newly started factory, that the — only receives a portion of 
its load during the first year. Is the settlement to be suspended 
until a given period can elapse of full load ? 

Il remember an engine which was started successfully, but 
without condenser, as the buyer had not finished the well. 
The floors above were loaded during the stoppage of the mill for 
a few weeks, and the outer bearing sank. On restarting, of course, 
all went , and the makers were put to a very heavy expense, 
which should have rested upon the millowner. 

Finally, it must be a very poor machine which, with fair treat- 
ment and a suitable load, shows defects in even twelve months’ 
work, A marine engine is periodically overhauled, when in port, at 
either end of the ne ; there is opportunity to effect adjustments 
and repairs; but a land engine has to take its chance very often 
for long periods. 

Your leader has somewhat the air of the man who talks of the 
good old times. Possibly some of the beam engines gave as much 
trouble as those you criticise to-day. Pressures were easy, speeds 
were slow, whilst, like the early railway bridges, material was dis- 
tributed very much on the right side. ith the present competition 
the limit must be more precise and material economised ; but com- 
petition and the necessity for each builder not only to make but 
to increase his reputation, wlll, in my opinion, do more practically 
to cause a general adoption of the system you advocate. 

There are other points to which I would like to allude; but this 
letter is already too long. Speaking, however, of connecting-rods, 
I have seen a horizontal engine with both large and small ends 
taking the same brass. F. HL 

Lincoln, October 29th. 


INITIAL STRESSES IN STEEL. 


Sir,—In answer to the letter of your correspondent ‘‘ Marine,” 
in your issue of 17th inst., I beg to suggest that the behaviour 
described was due to the inherent elasticity of the metal worked 
upon, which quality it would retain to some extent throughout the 
operation of forging. Whatever form the metal had assumed, or 
been caused to assume, before being reheated or rolled, the ten- 
dency would be for it to permanently retain that form, 




















\ ! 
| H 
AgTER_nawneg 
Circumstances point to the parts K and d being primarily in 
some measure more contiguous than latterly, and to their being 
hammered or wedged apart by the pocket metal ABCD. Upon 
this intruding matter being displaced—sawn out—latent energy 
then shows itself in the motion of the aforesaid parts towards X. 
If good fibrous wrought iron be used in the same manner, the 
distance traversed by the parts K and d is increased by cutting 
small slits at R and Q. W. Naytor. 
Wolverhampton, October 29th. 








INDICATOR DIAGRAMS, 


Sm,—In your issue of last week, I notice a letter from a gentle- 
man signing himself ‘‘I.H.P.,” describing what is to me, at all 
events, a novel method of calculating the indicator diagrams of a 
triple-compound engine. Why anyone should neglect “negative” 
loops in working out the diagram for the high-pressure engine, 
simply because the steam does work in the other two cylinders, I 
entirely fail to understand. The power for each cylinder must 
obviously be calculated from its own diagram, and the powers thus 
obtained added together to obtain the collective power of the 
— and the fact that the loops show themselves on the first 
cylinder’s diagram instead of on the last, as they would be doing 
in the case of a single-cylinder engine, cannot prevent them 
opposing the ‘‘ahead” motion of the engine. The only way to 
get at the actual pressure during a given stroke of an engine is to 
take the steam line of one card and the exhaust line of the other, 
as those are the pressures acting on the piston during that stroke. 
By doing this, it will be seen that in an engine working with any 
compression in the cylinder, there is—so far as the cards go— 
always ‘‘ negative” work done, this negative work commencing as 
soon as the steam line of, say, the top card crosses the exhaust 
line of the bottom card, if we consider the down-stroke only. 
This is, as a rule, so small an amount that the work stored up in 
the reciprocating parts more than balances that which has to be 
overcome, so that the actual result is not appreciable in the 
working of the engine. 

This, however, is not always so, as the following example, which 
has recently come under my notice, will prove. The engines in 
question were a set of triple compound marine engines of about 
3000 indicated horse-power. They were fitted with double-motion 
bars, the distance between the bars being about 24in. Owing to the 
expansion of thecylinder bottoms thisdistance was increased by about 
yin. in the case of the high-pressure, and by proportionally less in 
the case of the other two engines, on account of the lower tempera- 
ture of the cylinders. When running close “linked in” there was 
a most marked ‘“‘knock” just before the crosshead reached the top 
and bottom centres. Upon examination this ‘“‘knock” proved to be 
due to the crosshead flapping back upon the astern guide on 
account of the excessive compression, which evidently in this case 
caused a pressure which tended to send the engines astern. When 
the engines were thrown into full gear the “knock” entirely dis- 
appeared, showing that with the compression thus reduced the work 
given out at the end of the stroke by the recriprocating parts was 
sufficient to overcome the negative work caused the compression. 





It is perhaps unnecessary to say that, in considering cards in the 
manner above mentioned, i.¢., taking the steam line of one card 
and the exhaust line of the other, this negative pressure on one 
stroke appears as positive as the other, so that it does not at all 
affect the calculation of the mean pressure by the usual method. 
The work given out by the reciprocating at the end of the 
stroke has, of course, been stored up at the expense of the driving 
effort of the engine at the commencement of each stroke, so that 
it also does not affect the total work. The same, however, cannot 
be said of the loops referred to by “I.H.P.” in his letter, as the 

ressure they represent must mean negative effort, which cannot 
3 compensated for in the other cylinders, and thus must be 
deducted in calculating the total power. 

I hope this will clear up the difficulty named by your corre- 
spondent, and I apologise for so far encroaching upon your 
valuable space. Frank T. MARSHALL. 

St. Peter’s Works, Newcastle-on-Tyne, 

October 29th. 





SMITHY CHIMNEYS. 

S1r,—In reply to your correspondent ‘‘ V.,” I may tell him that 
Mr. Drummond, in reconstructing the locomotive works of the 
Caledonian Railway Company at ‘Bt. Rollox, arranged the flues 
from the smiths’ hearths to connect with one common flue placed 
over each row of hearths, as shown in sketch. 
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A has sixteen single smiths’ hearths; B, seventeen doublesmiths’ 
hearths ; C, eighteen single smiths’ hearths. The flues are made 
of wrought iron plate jin. thick. The fiues are suspended by 
hangers to the tie-rods of the roof couples. WILi1aM URIE. 

Glasgow, November 3rd. 


SPEED OF GERMAN TRAINS. 


Sir,—On June 15th last I travelled between Berlin—Spandau— 
and me ae one of those express trains of which our German 
railway friends are so proud, at the same time carefully timing the 
running between stations; the figures will prove that we shall soon 
have to look to our laurels if the British reputation of fastestspeed is 
to be maintained. The accommodation, however, was insufficient, 
yet the train wasa very heavy one; an extra fine performance is 
perhaps accounted for by the fact that although half-an-hour late 
at Spandau, we hed Hamburg to the minute, thus covering 
the 173 miles in 3 hours 37 min. including stops, or 3} hours 
without, average forty-nine and a-half miles per hour running 
speed, which would carry us from London to Liverpool in four 
hours, or half-an-hour less than at present by the best London and 
North-Western trains, 


Details of Running.—Spandau to Hamburg. 





Miles from Average ss 
Spandau Stations. P-™. niles per hour. 
—.. .. Spandau .. dep... .. 685... .. } 501 
nas, io ON ae Om... .. TB... sas 
74... .. Wittenberge fair... .. 7.58... f° 
; —_ on. TE gee F 
101... .. Ludwigslust dep... .. 840... bas 
144 ..° o¢ SMe a0 “ON ae oes BOO .. q 
178 .. ee fous 


Check of 3 mins. outside Hamburg. 

Thus you will see that our Teutonic brethren do not boast 
without reason. There are two of these expresses each way 
daily, and they are a credit to the Government. Cc, CALVERT. 

56, Bagot-street, Wavertree, Liverpool, October 31st, 

and London and North-Western Engineers’ Office, Wavertree. 





EXPORTS AND IMPORTS. 


Str,—In replying to “Trader” I intentionally neglected to take 
into account cost of carriage and importers’ profits, because it was 
only of secondary importance in accounting for the difference 
between imports and exports. I still adhere to my opinion that 
the main cause of the difference is payment for foreign invest- 
ments; if not, how are our enormous foreign investments paid for ? 
It is evident that they must be paid for either in money or 
commodities, and they are not paid for in bullion or specie, as we 
export about as much as we import. ‘ Trader” asks “how it is 
that every country is indebted to every other country, and yet 
imports more than it exports. ll civilised nations shemales 
import an enormous quantity more than they export.” This is an 
error, for, according to ‘* jitaker,” the following countries 
export more than they import:—The United States, Russia, China, 
India, Spain, Egypt, and nearly all the smaller, less civilised 
nations. I was not aware that the economists had given the 
question up as an insoluble problem, as I consider they have 
explained it with great lucidity. A Ho Biviss 

London, Newnes 3rd. SS ato eee 








TENDERS. 
NORTH END ROAD WOOD PAVING. 


THE following tenders have been received for wood-paving 
North End-road, Fulham :— 
Creosoted deal. Jarrah. 
J £ 


£ 
Noweil and Robson, Warwick-road, Kensington .. 4950 . No tender 
Improved Wood-paving Co., Queen Victoria-street 4450 .. 6650 
Tomes and Wimpey, Hammersmith,. .. .. .. 4350 .. No tender 
J. 5 ee 4200 .. No tender 
Turner and Son, Stamford Bridge Wharf 3990 2. 72 








COMPRESSED AIR FOR PoweR DistripuTion.—A pamphlet 
has been published by Dr. Proell on a scheme for com- 
pressed air for power distribution for Dresden. The erec- 
tion of steam boilers is prohibited within the city limits, 
and high-tension electric currents were objectionable. The 
—— gives in detail a project for supplying 7500 indicated 

orse-power. Ten triple-expansion condensing engines working 
under 150 1b. initial pressure, of 750-horse-power each, are provided 
for. The air compressors have 274in. cylinders and 49-2in. stroke, 
same as the engines, and are fi with Proell valve gear, Riedler 
double-beat valves, and external water jacket. The twenty com- 
pressor cylinders are to produce 2,200,000 cubic feet of air of 120 Ib. 
pressure per day. The motors are of novel design for utilising 
the compressed air, the leading points being the heating of the 
air during expansion and at the same time injecting a water spray. 
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TO OORRESPONDENTS, 
Registered Telegraphic ia a NEWSPAPER, 
oe intended for insertion in THE ENGINEER, or containing 
“aan Gheehl be exsetmenial by the nas ond eddreas af Ce writer: not 
necessarily for publication, but as See oe ae No notice what- 
* ope omnet sabes coven drawings or manuserigtt; we must there- 
»” We cannot wu po ; 


tg my contasten, ws find Mesmears to tafe 
that letters of inquiry addressed io the public, and intended 


for insertion in this column, must, in all cases, be ied by a large 
encon aily directed by the writer fo hima and bearing’ tage 
stamp, in order that answers by us may be to desti- 


nation. No notice can be taken of communications which do not comply 
with these instructions. 

Asax.—If the trains were of the same weight, the express would use most coal. 

W. P.—-0f North-Country coal, about 2lb.; of Welsh coal, about 1°75lb. May 
be less with care. 

A. 8.—You will obtain the number and dates by ling the catalogues in 
the Pree Library of the Patent-office, Chancery-lane; open until nine or ten 
each evening. 

E. L. (South Kensington).—Thanks. Our readers always draw straight 
lines with straight edges or T-squares or parallel rulers. The device you 
sketch has long been used for making a single piston impart rotary motion 
to two revolving shafts at the same time. 








ALUMINIUM. 
(To the Editor of The Engineer.) 
Sirn,—Can any reader tell me of a book on the manufacture of 
aluminium ? B. M. 
November 8rd. 
FOREIGN RAILWAYS USING CHAIRS AND KEYS. 
(To the Editor of The Engineer.) 
Sirn,—Can any reader tell me what publications or books should be con- 
sulted to ascertain what railways outside the United Kingdom use rails, 
P. Q. 





chairs, and keys similar to those in use on our lines? 
November Ist. 





PRICES AND WEIGHTS OF LOCOMOTIVES. 
(To the Bditor of The Engineer.) 

Sir,—I shall be very much obliged if any reader can furnish me with 
the following information, viz.:—Approximate prices and weights of 
ordinary passenger and goods locomotives used on British railways. 

London, October 28th. Maprip, 

(From £1800 to £2500.—Ep. E.] 
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MEETINGS NEXT WEEK. 


Tue Institution or Civit Encinecers.—Tuesday, November llth, at 
8 p.m.—Ordinary meeting. Paper to be read:—‘‘Steam on Common 
Roads,” by Mr. John McLaren, Assoc. M. Inst.C.E. Presentation of medals, 
premiums, and prizes awarded at the end of last session. 

InstiTuTION or ELectricaL Enoineers.—Thursday, November 13th, 
Council meeting at 7 p.m., ordinary general meeting at 8 p.m. Paper, 
“On the Chemistry of Secondary Cells,” by Professor W. E. Ayrton, 
F.R.8., vice-president, C. G. Lamb, B.8c., and E. W. Smith, Associates, 
This paper will be discussed together with that on “‘The Working 
Efficiency of Secondary Cells,” by the same authors, which was read at 
the Edinburgh meeting on July 16th. 

Lonpon CHAMBER OF CommERCcE.—Monday, 10th inst., at 4 p.m.: Elec- 
trical Trades Section Committee. Agenda: of Trade rules, corre- 
spondents’ duties, Mr. Crompton's scheme for the interchange of useful in- 
formation, the expiration of European commercial treaties, American tariff, 
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FORCED DRAUGHT PROBLEMS. 


Ir is certain that forced draught is excessively inju- 
rious to marine boilers. It is not certain why. The 
nature of the injury inflicted has been fully ascertained, 
and presents very little variety. When we have said that 
the ends of the tubes in the combustion chamber become 
too small for the holes in which they have been carefully 
fitted and rolled, we have said all that need be stated in 
the way of description. Engineers are, however, no 
nearer now than they were two or three years ago to 
knowing precisely why this want of fit should result from 
the use of forced draught. It is not even quite clear 
whether the tube plate expands, and so causes the holes 
in it to enlarge, or the tubes contract, or if both these 
things happen. Before any further progress can be made 
towards finding a way of making boilers to stand forced 
draught, it is essential that every scrap of information 
should be obtained concerning the whole subject. The 
moment we commence an investigation in this direction 
we encounter some remarkable and apparently inexplic- 
able anomalies. Most engineers who have written on the 
subject seem to pass these over as of no account. Yet 
it is quite possible that in these may be found the key to 
a solution of the whole difficulty, and we propose now to 
direct attention to them for that reason. 

It is generally assumed that the failure of the marine 
boiler under forced draught is due to the overheating of 
the back tube plate and tube ends, and various explana- 
tions of the cause of this overheating are put forward. 
One is that the formation of steam is so rapid that it 
drives the water away from the tube plate. Another is 
that the heat is so intense that the plate cannot, water or 
no water, help becoming overheated. The first point to 
be considered is, Is the temperature in the combustion 
chamber really very enormous? About this no one 
knows anything. ‘There is no reason to assume, how- 
ever, that it is very much higher than when ordi 
draught is used. It is higher, no doubt. Probably with- 
out forced draught the temperature may reach 2000 deg. 
If we assume that with forced draught it reaches 3000 deg., 
we shall probably strain a point. It may be taken for 
granted that if a tube plate were raised to anything like 
a low red heat, say 800 deg., it would be ruined. In the 
old sea-water feed days, the temperature in the combus- 
tion chambers of boilers was just as high as it is now 
without forced draught. In all such boilers there was 
invariably a deposit of lime and salt, especially between 
the tubes on the tube plate and in the hottest places. 
Now it may be contended that the presence of this scale, 
frequently as much as half-an-inch thick, ought to do as 
much towards making a tube plate red hot, as any aug- 
mentation of temperature due to forced draught can, 
when the water is clean and pure. To put this in another 
way, the result is the same, or fot to be the same, 
whether we interpose a non-conductor between the plate 
and the water when the gas temperature is 2000 deg., or 
raise the gas temperature by 50 per cent., and have 
no non-conducting a Indeed, the tube plate and 
tube ends ought to be better off with the higher tempera- 
ture and clean surfaces than they can be with the 
lower temperature and the dirty surface. But experience, 
extending over many years tells us that leaky tubes were 
rare enough. These tube plates lasted for years, and 
that such an event as that which occurred the other day 
at Devonport, when the whole staff of engineers and fire- 
men had to fly for their lives out of the stokehold of one 
of her Majesty’s ships making a contractor's trial, never 
was heard of. Surely this is a fact which leads to the 
belief that there is some other influence at work other 
than excessive heat. The explanation that the violent 
ebullition draws the water away from the plate is ex- 
tremely unsatisfactory. At the higher pressures used 
the bubbles are so small, that the action which goes on 
resembles simmering rather than boiling at 212 deg. A 
cubic inch of water produces roughly a cubic foot of 
steam. At a total pressure of 175 lb., a cubic inch of 
water becomes little more than one-eleventh of a cubic 
foot. 

In marine boilers the distance between the tubes is 
seldom less than an inch. In locomotive engines an 
interval of gin. is very common. The marine boiler 
ought in this respect to be better off than the locomotive 
boiler, the conditions being so much the more favourable 
for circulation. The temperature in a locomotive fire- 


wertise- | box cannot be less, and is probably much greater, 


than it is in the combustion chamber of a marine 
boiler working with 2in. of water pressure. But not- 
withstanding, the railway locomotive boiler gives 
no trouble. The tubes seldom leak. We never hear 
of all the tubes starting to leak at once, and putting the 
fire out. Furthermore, as locomotives are not worked 
with distilled water, there is invariably a deposit of lime 
scale on the box, varying in thickness from that of a six- 
nce to that of a penny piece, and this in the very best- 
ept boilers. This lime is a terribly bad conductor— 
why does not leakage occur? The marine boiler, on the 
other hand, uses pure distilled water, and on contractors’ 





trials the greatest pains are taken to get perfectly soft 
clean water. It will be seen at a glance that in all 
respects the marine boiler is the better off of the two; 
yet this does not save it. As to the temperature, the 
average rate of combustion with 2in. draught does not 
exceed about 451b. of coal per square foot of grate per 
hour. In the locomotive it ranges between 45 Ib. and 
80lb. in this country, and in the United States it 
exceeds 100lb. All this is evidence that the loco- 
motive boiler is more severely tried than the marine 
boiler. Why is it that the latter fails and the other 
does not? If, as has been stated, the presence 
of a small amount of deposit on the surfaces will suffice 
for the ruin of a marine boiler, how is it that a railway 
boiler with a thick deposit is not destroyed? Neither 
Mr. Williams, nor Mr. Howden, nor Mr. Martin, nor 
anyone else who has dealt with the question, has 
attempted to explain the anomaly. Next, let us turn 
our thoughts to the way in which a marine boiler breaks 
down. The failure almost always takes place about the 
end of the third hour. It is prefaced, we are told by a 
man of great experience, by a fall in the pressure. The 
water sinks at the same time in the gauge glasses. This 
seems to indicate that something has occurred within the 
boiler to reduce the rate of evaporation; that would be 
quite consistent with the theory that the water was lifted 
off the heating surface; but it does not in any way 
explain why the water should keep in contact with the 
surface for two or three hours, and then all at once lift. 
It must not be forgotten that there is no evidence of 
priming taking place in exceptional degree about this 
time. 

If we compare these facts and draw deductions from 
them, we can scarcely escape the conclusion that there is 
some other influence than mere augmented temperature 
working to destroy the marine boiler; and that while the 
conditions of temperature, wetting of plates, facilities for 
circulation, and the escape of steam from the surfaces 
are all in favour of the marine boiler, the locomotive 
boiler never manifests any special form of weakness as a 
result of being hard pushed. There are only two solu- 
tions, we think, left of this curious problem thus presented 
tous. One is that the action of the products of combus- 
tion on a tube plate must differ in some mysterious or 
even inenpiidedie way in a marine boiler from that of 
similar products of combustion in a railway locomotive 
boiler; or else that there is some difference in the 
way in which the water takes up heat transmitted 
through the plates. It is, no doubt, very much in 
favour of the railway engine boiler that the incessant 
shaking which takes place promotes the liberation of the 
steam. If we fill a bottle with boiling water, cork it 
tightly, and shake the bottle, steam will be set free with 
sufficient force to blow the cork out. If the pressure in 
a “syphon” of aérated water is too low to eject the 
contents, we have only to shake the syphon to generate a 
considerable pressure within it. But it must not be 
forgotten that a marine boiler is not at rest. The ship 
is in motion, often violent, and the heated contents of 
the boiler are correspondingly disturbed. May it not be 
possible that much of the worry is due to the fact that 
the water contains little or no air? For the first three 
hours, as we have seen, there is usually no trouble. By 
the end of that time it may be assumed that most of the 
air has been got out of the water by the air pumps. 
Under the old system the feed pumps always forced 
air into the boiler; but as this caused corrosion, most, 
if not all, the feed pumps in the Navy now draw 
from subsidiary s, special care being taken 
that no air shall get into the boiler. Confirmation 
of this theory is supplied by the circumstance that 
Mr. Howden and others have experienced much less 
difficulty with. forced draught in the mercantile marine 
than that which has afflicted the Navy. Torpedo boats, 
again, manage to get on with air pressures of 5in. or 6in. 
of water, but their feed-pumps, no doubt, inject air. It 
is a familiar fact that if we attempt to heat water which 
has been deprived of air by long boiling in a glass flask, 
the temperature will rise far above the normal boiling 
point, and ebullition takes place ultimately with explosive 
violence. It would he easy to settle the question by 
trying the effect of injecting a small quantity of air with 
the feed into a boiler working with forced draught. 
An open pet cock on the suction side of the feed pump is 
all the apparatus necessary. Railway engines always 
use water well aérated. 


BALLOONS IN WARFARE. 


GENERAL W. N. Hutcuinson has written and published 
letters, to which he has recently called our attention, on 
what many regard as the El Dorado of modern inventors, 
namely, the navigable balloon. General Hutchinson is 
no doubt an enthusiast; but it takes an enthusiast to 
draw attention to a subject regarded by most as hopeless. 
Without allowing ourselves to be drawn into side issues, 
the pro and con. of the question may be briefly put 
thus:—Con.: A balloon is necessarily so bulky in pro- 
portion to the weight that it is capable of supporting, 
that it must always expose an enormous surface to the 
air. It is impossible for any apparatus to generate and 
apply sufficient force to propel the balloon capable of 
supporting it at any sensible speed through the air, con- 
sequently such a balloon must be helplessly in the power of 
a high wind, whose enormous force is frequently demon- 
strated in the destruction effected by a balloon on any 
object with which it comes in contact. Further, the 
liability to waste of gas, and the elements which cause 
uncertainty and instability, make it hopeless to look for 
anything beyond very temporary and fitful work from a 
balloon. Pro: General Hutchinson urges that the 
buoyancy of a balloon being proportionate to its volume, 
t.e., to the cube of its diameter, while the surface on 
which the air acts is a function of the square of the 
diameter, it follows that the size has only to be increased 
sufficiently to obtain any desired power of buoyancy. 
Moreover, that with a rigid envelope and ccnnections, a 
balloon may be steered and made of such elongated form 
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that its resistance to propulsion may be greatly decreased ; 
that, although only small balloons have been tried, yet a 
sufficient measure of success has been achieved to 
promise complete triumph to those who are sufficiently 
enterprising to embark in this, to him, most promis- 
ing field for experiment. So far the General is on 
solid ground, with one limitation, namely, that the 
weight needed for ‘motive power and other useful 
appliances must entail only a reasonable increase of the 

ulk; the word reasonable, however, may fairly include 
dimensions which would appear at first startling. How 
this may be we cannot say. The calculation would 
be difficult, and necessarily based on elements which are 
hardly in anyone’s reach at the present time. We will 
suppose it answered in the affirmative, for the sake of 
argument, and pass on to the General’s further positions. 
Here, we fear, he will find himself pursuing a course 
in which he will be regarded as an enthusiast by 
readers, who will in succession be thrown out by the 
various difficulties like riders in a hunt. At the “death” 
the General will, we fear, find himself almost alone. 
We are very much mistaken if this will keep him back; 
nor does it materially affect the present aspect of the 
question how far we are able to go, so long as we are con- 
vineed that progress ought to be seriously attempted. If 
we concur in this, differences at future stages may stand 
over. General Hutchinson contemplates vast “ Navi- 
gables” made of cylindrical form with taper points to 
pass well through the air. He prefers a cylinder to the 
more perfect taper or cigar shape, because he considers 
it simplifies the question of strength of material. He 
would advocate the upper half of the cylinder being made 
of very thin steel and the lower of ordinary balloon 
material, both, however, being made so as to hold not 
mere coal gas but hydrogen for an indefinite time. He 
considers that it is essential to keep the balloon tight, 
whatever may be the tension of the gas inside. Two 
methods exist for effecting this, one by pumping air into 
an internal second balloon as far as necessary, and one by 
external pressure. The fuel for driving the balloon or 
** Navigable ” engine would be obtained from the country 
through which it passed. How much might be done in 
peace we hardly know, but in war the General considers 
that the ‘ Navigable” might destroy ships at anchor and 
forts, by dropping shells containing high explosives on 
them. Here we venture to think he will find himself nearly 
alone. A balloon with all its liabilities so far overcome, 
and provided with fuel and food sufficient to venture to 
take upon itself to attack forts and ships with highly 
explosive shells, whether by day or night, will have to be 
a very much developed or a very daring balloon indeed. 
General Hutchinson is an advocate of submarine vessels, 
which he thinks ought to be the means of abolishing armour- 
clads; but this subject we do not attempt to touch. The 
balloons are enough, and we may observe that it is not 
desirable to let the present aspect of the question be 
effaced from our mind by the consideration of a final 
goal which appears unpractical. A navigable balloon has 
a sufficient field before it on the lowest estimation to 
deserve the attention of our authorities, but the question 
is naturally asked—has success ever been achieved by one ? 
A moderate measure of success with a balloon of ordinary 
size is enough, because General Hutchinson rightly says 
power increases rapidly with the size. We are informed 
that Peter C. Brookly, of New York, sailed in the wind’s 
eye in an 18,000 cubic foot “‘ Navigable.” He moved in 
zigzag path, and eventually described a circle in the air. 
The Renard balloon is said to have also been successful. 
We are not told the force of wind or rate of the balloons, 
but these could easily be obtained if our authorities were 
in earnest, and in earnest we think they ought to be. 
Either a quantity of data on the subject exists at 
Chatham which decides the question negatively, or else, 
hike other branches of investigation, those who know 
most of the matter do not receive the attention which 
they deserve. 


THE QUALITY OF DURHAM BLAST FURNACE COKE. 


For some considerable time past the ironmasters in 
the Cleveland district, who are the greatest consumers 
of the celebrated Durham coke, using as they do 
over 3,000,000 tons of it per annum, have been com- 
plaining about the quality of much of what is sent 
to them for blast furnace purposes; and to this 
they attribute the fact that they have not for some 
months been able to produce as large a proportion of 
No. 3 as they usually have done, in consequence of which 
there has been a great scarcity of the better qualities of 
Cleveland pig, and the prices of these have relatively 
been substantially higher than those of the lower 
qualities, of which the furnaces have made more than 
the usual quantity. Thus, between No. 3 and grey forge 
the general difference in price is 1s. per ton, it costing 
about that much more to produce the former than the 
latter; but at times during the last two or three months 
sellers have had to take 4s. and even 5s. per ton less for 
forge than for No. 3, which is tantamount to saying 
that those who could supply the latter made a profit 
of 3s. to 4s. a ton more than those who had only forge 
to sell. Of course, under such circumstances it was 
more than ever to the interest of the maker to have 
his furnace produce the greatest possible quantity 
of No. 3; but chiefly, it is affirmed, owing to the 
inferior coke, he has not been able to carry out his 
intentions, and naturally he has felt aggrieved that when 
he has paid for best coke he has frequently had to take 
commoner qualities, which failed to bring him the results 
from his furnaces upon which he had calculated. With agood 
coke, the maker only uses, on the average, some 22 cwt. 
per ton of iron produced, but he has to consume more if 
the coke is inferior, and even then may not be able to 
get the quality he requires, because the badly-burnt 
coke contains elements which are injurious to the 
pig iron. One result of this bad coke is that the 
maker can no longer count upon getting the qualities 
he requires if he uses only the 22 ewt. generally 
reckoned per ton of pig; and he now, in many cases, has 


to put in an extra hundredweight for each ton of pig 
made, so that this adds nearly 1s. per ton to his cost of 
production. It is a matter of importance that the maker 
should have a good, well-burnt, hard coke, in order that 
it may be able to bear the burden of the other 
materials as they are passing down the inside of the 
furnace, and so allow of the blast getting fully at them; 
they can thus become thoroughly heated, and the deleteri- 
ous matters find their way into the cinder by the time the 
bottom is reached. Now, ifa badly-burnt, soft, and porous 
coke is put in, it is crushed into fragments before the mate- 
rials are very far down the furnace, and these get caked so 
that it is impossible to force the blast through them. 
The furnace thus works irregularly, and scaffolds are 
liable to form, which are the sources of an infinite 
amount of trouble to the blast furnace manager. It has 
been the hardness of the Durham coke which has made 
it so suitable for blast furnace purposes ; it is, in fact, the 
best blast furnace fuel in the world, and is sought after 
from abroad as well as at home. But the Cleveland iron- 
masters in many cases, and especially those who have 
suffered, maintain that the Durham coke, on the whole, 
is not so good as it was a few years ago, and that there is 
a greater proportion of inferior quality coke sent away 

m the ovens. There can be no doubt that it is a 
harder task than it has hitherto been to secure qualities 
of coke equal to what were generally supplied a few 
years back, because many of the seams of coal best 
suited for coking purposes are now worked out, and 
coke manufacturers have to utilise the thinner and 
inferior seams. 

Any district which has been worked so greatly as 
has Durham since the commencement of the Cleve- 
land iron trade, could not fail to have its most 
suitable coal pretty nearly exhausted, and the cost of 
production when using commoner coal must necessarily 
be enhanced, so much so that ovens using it can only 
be worked profitably when prices are high. If coke 
were now at the price which ruled when Cleveland No. 3 
pig iron was 29s. or 30s. per ton, a good many of the 
ovens now alight would have to be put out. Then 
Durham coke for blast furnaces could be had at 
8s. per ton; now 17s. 6d. delivered at Middlesbrough is 
the price quoted for next half-year’s contracts, and the 
tendency is towards still higher figures. It would 
seem that Durham coke is not likely again to be 
sold at as low a range of prices as has been 
taken, for manufacturers before that time would 
stop working their ovens and wait till better times, 
as they could not or would not afford to be losers of 
5s. or 6s. per ton. The ironmasters hold that their 
getting such a large proportion of inferior coke 
arises from the fact that the coke is not burnt long 
enough to get rid of all the deleterious materials and 
make it hard. It is held that some of the coke manu- 
facturers, in order to have a larger output from their 
ovens, have them drawn three times a week instead of 
twice, as has been and is the general custom. By this 
they get more than half as much more coke from the 
same plant as they would obtain were they only to draw 
twice a week. But in such a case quantity is secured at 
the expense of quality—a coke burnt only 56 hours 
instead of 72 hours, or 96 hours where the Sunday comes 
in. However, the bad coke is not altogether due to that, 
because, where ironmasters manufacture their own coke, 
and burn it the usual time, they are not exempt from 
annoyance, and they lay the blame on the colliers, 
who, they say, send up a considerable proportion of 
dirt among the coal, in consequence of which the coke 
is further removed from pure carbon, which the con- 
sumer wants, than it ought to be; and besides being 
more soft and porous, there is a greater quantity of ash 
to be dealt with, and the work of smelting cannot so 
efficiently be carried on. In order to utilise the thinner 
seams of coal for coke-making purposes, at many of the 
collieries travelling belts are employed, on to which the 
coal is tipped as it is raised, and there all the shale and 
other dirt is or should be picked out by boys, who get so 
much for every box they fill with the dirt. Now in brisk 
times, like those recently enjoyed, the boys are paid perhaps 
double the price per box that they obtained when trade 
was quiet; and they are less watchful, just when they 
should be most on the alert, for a greater quantity of 
coal has to pass over the belt. There is no doubt that 
when trade is good the colliers send up more dirt, 
so that the boys have not only to deal with more 
coal, but also with more dirt, and that at a time 
when they are disposed to be less attentive to 
their work. Other colliery owners, in order to be 
able to use the commoner kinds of coal, and also 
the small coal, have erected coal- washing machines, 
which appear to do their work fairly well, and which 
should more generally adopted. There is some 
ground for believing, as the coalowners affirm, that to 
the collier is due some of the blame for the large amount 
of poor coke that has been supplied, for if dirt be 
put with coal into the oven it must come out in 
the coke. Then, dirt causes the coke to have a 
greater proportion of ash, and the ironmaster using 
such coke cannot obtain the ordinary quantity and 
quality of pig iron by employing the usual tonnage 
of fuel—the output of iron is reduced, while the 
production of slag is increased, and the greater 
quantity of ash in the coke necessarily reduces the 
space inside the furnace for the introduction of more 
profitable materials. A proportion of the heat, which 
should be usefully employed in smelting the iron ore, 
has to be taken up in heating and converting the dirt to 
ash, so that there is a waste of fuel. Whatever the 
cause of the larger quantity of inferior coke being made, 
it is apparent that it is affecting the output of the better 
qualities of pig iron, and blast furnace proprietors have, 
therefore, reason to complain. 





THE STEEL MANUFACTURE IN THE NORTH. 
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Durham draws attention to the continuous enlargement of 
the production of steel in the North. It is not so long ting, 
the output of open-hearth steel in the North-east mes 
extremely limited. In 1879, the total production in the 
North-east of that class of steel was reported as only 1000 
tons for the year, and in the following year it was only 3200 
tons ; but in the year 1885 it rose to 75,000 tons. In 1897 it 
was 248,000 tons; last year it was as high as 437,000 tons: 
and there is very little doubt that for the present year it wil} 
be still higher. With the one exception of Scotland the 
North-east of England produced more than any other district 
in the United Kingdom, and its production was mainly 
centred in Durham county. Unquestionably the largest 
contributor to that output was the great establishment at 
Consett, which is to add to the extent of its production } 
the putting down of a large angle mill soon. Much of the 
increase in the production of steel plates has been at the 
expense of the older iron plate trade, which was largely 
centred in Durham for many years, and which has fallen 
off as the steel plate trade has risen in response to the 
demands of the shipbuilders both on the Durham coast and 
rivers and those who are supplied from the plate mills there, 
The continuing activity of the shipbuilding trade gives good 
hopes to the manufacturers of the North that for some time 
to come at least they will have the benefit of full work: 
and in the endeavour to open up new branches 
of the steel trade—as shown in the putting down of 
new angle mills — these are the best steps that could be 
taken to secure a continuance of the large share of 
the open- hearth steel trade that Durham now has, 
It has a vast local consumption of steel plates in the 
shipyards, which are close to its great plate mills. That 
proximity is such as to render it practically impossible for 
those of other districts to — with it in that market; 
and in the export to some of the continental centres which 
use, but do not yet manufacture, steel plates, there is great 
advantage from the nearness of the mills to navigable waters, 
Unquestionably, there will come a time of dulness for the 
steel plate trade, and the angle trade is in degree associated 
with it, so that it would be well for the steel manufacturers 
of the North if they could still further add to the variety of 
the work that they aim at producing at their mills, so as to 
render still less yma their manufacture on the one 
great industry of shipbuilding. At Jarrow-on-Tyne this is 
being attempted, and large works are now being erected, but 
at some of the other centres very little is being done; and 
thus there are parts of the North-east where there is still 
such a dependence on shipbuilding that the steel industry 
will fluctuate in extent of production with the condition of 
naval construction. 


THE ANDES OR ARGENTINE AND CHILI RAILWAY. 


THE new railway which is to connect the Argentine 
Republic with Chili will necessitate the boring of eight 
tunnels through the Andes Mountains of a total length of 
15,375 m., or nearly ten miles. These tunnels, in whose 
construction water power and electricity are to be largely 
employed in a novel form, are as follows :—The Las Leias 
tunnel, 690 m. in length; Navarro, 756 m.; Las Cuevas, 
850 m., which are situated on the Argentine side of the 
Andes; La Cumbre, the most elevated, with a total length of 
5065 m., of which 1921 m. are on the Argentine and 3144m., 
on the Chilian side; then follow, on the Western side, 
in Chili, the La Calavera tunnel, 3750 m.; Portillo Pass, 
1885 m.; Juncalillo, 1275 m.; and Juncal, 1104. m. The work 
on these eight tunnels has already been commenced at twenty- 
six points. Since August last a cataract of the Juncalillo 
River, which has a fall of nearly 600ft., has been made use of 
to supply the power in carrying out the boring operations in 
the tunnels of Portillo, La Calavera, and La Cumbre. The 
Portillo tunnel takes a serpentine course through the massive 
rock, and its upper end emerges at the mountain side, 450ft. 
above the entrance. The water of the Juncalillo cataract is 
conveyed through steel pipes of half a metre in diameter for 
the distance of about a mile to the Juncal station. The boring 
machines employed in these three tunnels required a force of 
1000-horse power to drive, and this is obtained by converting 
the water-power into electricity. The water which is carried 
through the steel pipes is made to set in motion ten turbines, 
each of 80-horse power, which areconnected with the electrical 
machines. The electricity thus produced is conducted through 
strong insulated copper cables to Juncalillo and Calavera. 
From Juncalillo air-pressure machines are also supplied in 
the serpentine tunnel leading up to Portillo. From Calavera 
four 80-horse power dynamo machines generate the electricity 
for the Cumbre tunnel, where six borers, all working at the same 
time, are driven by eight air-pressure engines. On the Argentine 
side of the mountains another cataract, near Navarro, has been 
similarly used for driving four turbines, each of 80-horse 
power. Owing to the distance of the Western smaller portion 
of the Cumbre tunnel, water power cannot there be employed, 
and the borings are being carried out byhand. Wherever water 
and electricity can be used, the boring operations are per- 
formed, it is estimated, fully four times as rapidly as they 
would be by hand. The cost and progress of the borings 
accomplished by this novel —— of water power and 
electricity cannot at present estimated, but the figures, 
which will be made known on the completion of the under- 
taking, can scarcely fail to prove of considerable interest to 
the engineering profession. 


AN OPENING FOR SANITARY ENGINEERS. 


SanrTaRy engineers should not lose sight of the new stage 
which has this week been reached in the Midlands with 
regard to the old question of the purifying of rivers. There 
will, probably, be required in Staffordshire sanitary engl- 
neering operations of an extensive character. The occasion 
referred to was a conference of representatives of the various 
sanitary authorities of North Staffordshire, held on Tuesday 
at the North Stafford Hotel, Stoke-on-Trent, for the purpose 
of considering the question of ar’ a ery of the pollu- 
tion of rivers and streams. e Earl of Harrowby, 
chairman of the County Council, presided, and there 
were present upwards of a hundred members of various 
local authorities. The conference on Bp a district with 
a population of about 260,000. Much has already been done 
by Newcastle-under-Lyne, Burslem, Hanley, Stoke, Fenton, 
and Longton. Some of the authorities concerned have spent 
as much as £70,000 each in plant and works for sewage 
disposal, but still further efforts are needed. From subse- 
quent proceedings on the same occasion, it appears that 
there is plenty of scope for the exercise of further engi- 
neering skill, since the total length of rivers ane 
streams within the county is no less than 768 miles. 
Resolutions were carried, having been supported by repre- 
sentatives of the various towns of Stoke, Burslem, Longton, 
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», pledging those present to use their influence to 
ne peg mt ead authorities of the county to under- 
= thorough investigations of the whole of their districts ; 
: ten systematic analysis of the effluents of the various 
wo e disposal works taken under varied conditions, so as 
ay fully the efficiency of such systems; to obtain 
° cial and full reports as to all directs sources of 
. lution, and to take prompt steps and apply the necessary 
remedies. The County Council have’ it in their power 

take legal action against local authorities to prevent 
nollution of streams and rivers, and the conference will, no 
voubt stimulate the local authorities to greater efforts 
a circumstance which cannot be without benefit to 
sanitary engineering interests. If the County Councils 
throughout the kingdom are going to deal with this sewage 
uestion in the same way, then there will undoubtedly be a 
larger call for en ineering advice and for sewage-treating 
plant and works than has been known for a considerable 
humber of years past. 
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Sham Fighting with the Rifle. By Cuaupr W. Kinper, C.E, 
Simpkin, Marshall and Co., London. 1890. 

Turs is a spirited pamphlet proposing and describing a 
system on which rifle practice may be converted into a 
competition in which the conditions of battle are attempted 
to be represented so far as means admit. The writer 
considers rifle practice under most circumstances a little 
dreary, and conceives that it admits of being made not 
only lively and interesting, but also more valuable by 
identifying each marksman with a target or plate. Thus 
two teams would have two sets of targets opposite them, 
each man in the team being numbered to correspond with 
his own plate. Each team would fire at the plates repre- 
senting their competitors; on any plate being struck, the 
corresponding man would come out of action. Thus the 
firing might be continued until all the men in one team were 
killed in the persons of their representative shields. So ob- 
viously other forms of trial might be adopted, such as the 
number of men put out of action in a given time. The 
writer endeavours to introduce elements of activity, 
steadiness, and calculation, by making the teams race up 
to their position to commence firing, and by counting the 
shields and numbers struck, on such a system as to 
encourage the systematic selection of numbers to be 
aimed at. It appears quite possible that much might be 
done in this way, but it is hard to say how to command 
success in getting such an idea taken up. The most 
formidable difficulty ay that men generally shoot 
either with a view to fulfil the regulations or to practice 
for prize shooting. This system might be tried and prove 
successful if prizes could be given for its “competition,” 
and if skill at it were recognised as a test of the general 
efliciency of corps. It may deserve a trial, but, we think, 
regulation may be necessary to insure reasonable safety. 
For example, if men are to race to their firing station 
under conditions when the author deprecates their 
loading as they run, we should suggest having the ammn- 
nition laid out for them at the firing station sc as to 
render such an act impossible. 
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THE IRON AND STEEL INSTITUTE IN AMERICA. 
No, IV, 


Ar 10 a.m. on Thursday morning, October 9th, the 
Pittsburg International Session — American, British, 
and German—was begun in the hall of the Carnegie 
Library in Alleghany city, a splendid building just com- 
pleted and presented to the inhabitants by Mr. Andrew 
Cainegie. The first day’s proceedings were conducted 
by the Iron and Steel Institute, and Sir James Kitson 
mesided. After an eloquent address of welcome by Mr. 
J. H. Ricketson, the chairman of the Pittsburg Committee, 
and the reading of a letter from Sir Henry Bessemer, 
describing the manner of the invention of the Bessemer 
process and the early stages of its development, Sir 
Lowthian Bell read his paper on ‘The Probable Future 
of the Manufacture of Iron,” in which he gave full expres- 
sion of his views on the subject of direct processes, which 





he considered could never be of much service as com- 
pared with the blast and open-hearth furnaces.- This 
provoked the most lively discussion of the meeting, 
the contrary position being energetically maintained 
by Professor G. W. Raymond, who brought forward 
the results obtained by the Carbon Iron Company, 
which is making malleable iron directly from the 
ore, with a loss of only 6} per cent. of iron. Dr. Howe, 
of Boston, agreed in the main with Sir Lowthian, but 
thought that the direct process had a future on account 
of the very low temperature at which reduction could be 
effected; and Mr. Snelus pointed out the applicability 
of the process to small ore, such as is obtained by the 
magnetic concentrator. Sir Lowthian Bell, in reply, con- 
sidered that the mere fact of the process being only 
applicable to pulverised ore rendered it unsuitable for 
general use, and that no economy of fuel was likely to 
be realised from adopting it. Sir Nathaniel Barnaby’s 
paper on ‘‘ The Protection of Iron Ships from Foundering,” 
as well as that by Mr. A. E. Seaton on “ The Develop- 
ment of the Marine Engine,” were read by title only. 
The former was the subject of some brief remarks b 

Captain Barber, U.S.N., after which the meeting ad- 
journed, having got through its appointed tale of business 
in about two hours. 

In the afternoon several different excursions were 
arranged, the most popular one being that to the Wild- 
wood oil fields, where oil and gas wells were seen in all 
stages of progress, among other operations, that of 
torpedoing a well with nitro-glycerine being successfully 
accomplished, and the rush of dark, foul-smelling! iqud 
following the explosion was witnessed with great in .e:est 
by a large number of visitors. Others, whose expe:1ence 
of oil wells did not lead them to regard them as objects of 
half-holiday outings, or who were more mechan cally 
minded, visited some of the numerous works in the city 
along the left bank of the Monongahela River. The Carbon 
Iron Company's works attracted considerable attention on 
account of the direct reduction process, which is now 
carried out on a considerable scale, 60 tons of malleable iron 
blooms being produced daily. The processis an exceedingly 
simple one. Rich ore containing 62 to 65 per cent. of 
iron is ground fine under edge rolls and mixed with 25 per 
cent. by weight of ‘ protected coke,” that is, coke which 
has been rendered difficultly combustible by washing it 
with fire-clay and lime. This mixture is exposed on the 
bed of a reverberatory furnace 19ft. long and 5ft. broad, 
lined with graphite or protected coke to a depth of 10in., 
which is heated with the flame of natural gas from a 
series of burners at either end, the waste gas passing out 
by a stack in the centre of the roof. The reduction takes 

ace regularly and at a low heat, and in about three 

ours the iron begins to agglomerate and is balled up 
under a glowing heat exactly as in the final stage of pud- 
dling. ‘The balls are passed through a Winslow squeezer, 
and the blooms are mostly used for conversion 
into steel by the open-hearth process. When a very 
pure material is required for crucible steel making, 
the reduction is sometimes effected with petroleum 
coke, or the carbonaceous deposit obtained in the last 
rectification of the heavy distillates in mineral oil 
refining, and which is practically pure carbon. As has 
already been stated, the loss is said to be only 6% per 
cent. on the iron in the ore; but Professor Howe con- 
sidered that these calculations were subject to correction, 
and that 17 per cent. was more sesaiile, However this 
may be, there can be no doubt that the process is a 
technical success, the material produced being of an 
excellent quaiity, and the manipulate of extreme sim- 
plicity. 

The Adams process, another method of direct reduc- 
tion, was seen in the Crescent Steel Works, which adjoin 
those of the Carbon Company. In this the ore, which is 
in small lumps, is pe ec: to the action of a natural gas 
flame in a chamber lined with fire bricks, and divided by 
partial partitions in such a way as to make the flame 
traverse the ore several times, with the result that the 
pieces of hematite are reduced to the metallic state 
without losing their shape, although they are necessarily 
considerably fissured, owing to the change in density due to 
reduction. The reduced metal is very similar to that pro- 
duced by Clay and Mushet by their direct processes in for- 
mer days, but in the new process the reducing chambers are 
placed immediately above tlie roof of an open hearth fur- 
nace, so that the metal can be dropped into the bath of cast 
iron, and dissolved without being cooled or otherwise 
exposed to oxidising influences. This method, which is 
stillin the experimental stage, was kindly explained to 
the visitors by Mr. Bland, who spoke hopefully of it. In 
either case, it is evident that the pure ores, and more 
especially the pure fuel, which is practically marsh gas 
free from sulphur and other noxious substances, are 
essential elements, and these, unfortunately, are not 
obtainable in less-highly-favoured localities. 

The works of the Pittsburg Reduction Company, 
which are close to those of the Carbon Company, pro- 
vided what was undoubtedly the most attractive and 
original element in the programme, namely, the reduction 
of aluminium from its oxide at a low temperature by 
electricity. This depends upon the circumstance that 
alumina, when it is brought into the fluid condition, at a 
low heat may be easily electrolysed and reduced without 
taking up other metals. This condition is realised by 
adding chemically pure alumina to a bath composed of 
the fluorides of the alkalies and alkaline earths, 
principally those of sodium and calcium, which is 
fusible at the heat developed by the current, and is 
then decomposed, while the fluorides are unchanged, so 
that the solvent bath may be used indefinitely. As 
the fused material is of less density than the reduced metal, 
the latter sinks to the bottom of the reducing vessel and 
is ladled out from time to time and cast into ingots, 
which are subsequently remelted in black-lead crucibles 
in an air furnace. Apart from the ore and the carbon 
electrodes there is no consumption of material. The 
latter are consumed at the rate of about 11b. per pound 
of aluminium produced. The electrical and mechanical 





requirements will be described more in detail in another 
issue. 

On Friday, October 10th, the German and American 
day of the meeting was held, the presidential chair being 
occupied first by Mr. A. Thieler and subsequently by Dr. 
Howe. Dr. Wedding presented an extremely valuable 
paper on the progress of iron manufacture in Germany, 
especially in regard to the basic process since 1876, which 
dealt with the more important improvements in coke 
ovens, blast furnaces, puddling, and the various forms of 
basic processes, and was most elaborately illustrated, but 
which, of course, could not be even enumerated in the 
few moments allotted to it. A final section dealing with 
the Mannesmann process of tube rolling was illustrated 
by a large series of specimens, which, however, could not 
be properly examined as they were used as trophies in 
the meeting-room. 

Mr. Thieler then brought forward his paper on the 
Darby process of recarburising steel, by adding finely- 
divided carbon to the molten metal in the ladle, which is 
now adopted on a large scale at the Phenix Works at 
Ruhrort. 

Professor J. W. Langley brought forward what may be 
regarded as an interim report of the Committee on 
International Standards for the Analysis of Iron and 
Steel, in which doubts were expressed as to the accuracy 
of the usual method of carbon determination by solution 
of the iron in double chloride of copper and sodium. 
This, although put at the end of the proceedings, pro- 
duced some discussion from the chemists present, notably 
Messrs. Riley, Stead, and Snelus, the general opinion 
being in the same direction as that expressed by Pro- 
fessor Langley on behalf of the American Committee. 

A paper by Mr. Shinn, on “Transportation as an 
Element of Iron and Steel Manufacture,” was not pre- 
sented, but will be printed and distributed at a later 
date. The author at the moment was engaged on the 
much more difficult task of organising the transport of 
some seven hundred excursionists on the long tour of 
nearly three weeks, forming the sequel to the meeting 
proper, and which was accomplished with the most 
— success, all the items in the programme having 

en accomplished in due order and with marvellous 
exactitude as regards time. 

The afternoon of the final day of the meeting was de- 
voted to an excursion up the Monongahela River in a large 
and roomy, but somewhat uncouth-looking stern-wheel 
steamer called the Mayflower, which gave the visitors a 
specimen of what Pittsburgh smoke was like before 
natural gas had come into use, the soot and cinders, dis- 
tributed over native and foreigner alike when the funnels 
were lowered to pass the numerous bridges, being some- 
thing to be remembered. The object of the trip, apart 
from the view of the river, was to visit the two large 
establishments of Messrs. Carnegie, namely, the Edgar 
Thomson Steel Works of Carnegie Brothers and Co., and 
the Homestead Works of Carnegie, Phipps, and Co. The 
former include nine blast furnaces, four Bessemer con- 
verter and a heavy rail mill producing at the rate of 
nearly 8000 tons of rails per week; while the latter is a 
Bessemer and open hearth works, devoted to the produc- 
tion of bars, joists, and plates, the machinery being espe- 
cially powerful, including a 32in. blooming and a 119in. 
plate mill, which turns out more than 9000 tons of finished 
work permonth. In both works the mills are arranged in 
straight lines, the ingot passing from the blooming mill toa 
2000 tons hydraulic shearing machine, and thence through 
the rolls, without any change of direction and practically 
automatically. The inspection of these works was made 
under somewhat unfavourable conditions, as the after- 
noon became rainy and much of the examination had to 
be made in a half-light, which made the process some- 
what dangerous for the large number of visitors present. 
That there are no accidents speaks well for the manage- 
ment and the care with which the uninitiated were 
piloted through the difficult places. On the return trip 
after dark the visitors were treated to a spectacle not 
visible anywhere else, namely, the ‘‘ burning of the river” 
by natural gas. At Hays station, a short distance above 
the city, on the left bank of the river, the gas was allowed 
to flow from a series of bell stand pipes, and ignited by 
a light ball from a Roman candle, giving a series of huge 
jets of flame, which were made to vary in colour by 
injecting pyrotechnic chemicals, such as strontia, baryta, 
and copper salts, with a steam jet. Next the surface of the 
water began to boil, gas at 7501b. pressure being turned 
on from a pipe along the river bed; and this, when 
fired by a hand rocket from a boat at some dis- 
tance, gave a fierce body of flame, spreading along 
the water, and rising in most fantastic and con- 
stantly changing forms, 30ft. or 40ft. in height, the whole 
being accompanied by salutes from steam whistles of all 
kinds of power and pitch, according to the manner of 
the country. After a good long display of this beautiful 
phenomenon, which must have been a source of consider- 
able expenditure to the proprietors of the wells, the May- 
flower resumed her way through the darkness of the 
night; which, however, was strongly tempered by electric 
lights in the works along the river, and landed her 
passengers without adventure other than some crowding 
on the stormy bank of the river. 

Saturday, October llth, the last working day of the 
stay in Pittsburg, was given up to excursions pure and 
simple. A small party went to the Connellsville coke 
region, a distance of about forty miles by train, while 
most of the remainder went up the Alleghany Valley, 
visiting various iron and glass works on both banks, going 
over some of the ground previously visited in the latter 
part of the day. Some of the points observed on this 
occasion will be noticed subsequently. On Sunday morn- 
ing a pouring rain-flood was the cause of some 
enforced and not unwelcome leisure, and at 6 p.m. the 
whole of the party started for Chicago, carrying with 
them many pleasant and endearing remembrances of 
kindnesses received and friendships formed, which will 
be among the most valued results obtained from this 
expedition. 
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THE CITY 





ISLAND PLATFORM, STOCKWELL STATION. 


THE CITY AND SOUTH LONDON RAILWAY. 





THE City and South London Railway was inaugurated, not 
opened, by the Prince of Wales on Tuesday last. As most of 
our readers have been already made aware, by the descrip- 
tions of the work which have appeared in our pages!, 
this is a light passenger railway connecting King William- 
street in the City with the South-west at Stockwell, the 
linefrunning under and having stations at Great Dover- 
street, where it is crossed by the Borough High-street 





INTERIOR OF CARRIAGE. 


and Newington-causeway; at the Elephant and Castle; 
at New-street; in the Kennington Park-road; and halfway 
between the Elephant and Castle and the Kennington- 
oval station; the next and last station at present built 
being the Stockwell station, which is in the Clapham- 
road, at the corner of Binfield-road, and opposite the 
Swan at Clapham. Here the line at present ends, but 
powers were obtained last session under which the line 
will be extended to Clapham-common. The s*eleton 
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AND SOUTH LONDON RAILWAY. 


MR. J. H. GREATHEAD, M. INST, C.E., ENGINEER, 





KENNINGTON OVAL STATION 


map which we -reproduce, ;Fig. 1, will show clearly the | These are side by side throughout the greater part of the 
situation of each of these stations. The line passes | whole length of the line, which is a little over three 
through some of the most thickly-populated areas of | miles. From a point near King William-street station, 
Greater London, and there can be no doubt that it will | however, it was necessary to make the horizontal space 
prove of very great convenience to as many thousands of | occupied as small as possible, and hence from that point 
passengers as it can carry. If any doubt can be said to | to a little over half the width of the river Thames, the 
exist at all concerning the line, it is as to the possibility | tunnels are so placed that the up line is above the 
of its accommodating anything like the number of | downline. This is shown in Fig. 2, which we repro- 
passengers who in a very few years will wish to make use | duce from a previous notice. From the accompanying 
of it, especially at some parts of the day. |map, Fig. 8, of the part of London immediately in 





The line has been con- 
| structed on the system of 
tunnelling devised by the 
engineer of the work, Mr. 
| J. H. Greathead, M. Inst. 
| C.E., which consists essen- 
tially in the use of cast iron 
segmental lining of the boring 
made by forcing a shield 
under hydraulic pressure 
through the strata pierced, 
the shield being provided 
with a cutting edge—see 
Figs. 4 and 5 — which 
determines the size of the 
excavation from which the 
materials are removed. In 
getting through the stiff 
London clay, which was the 
material cut through in 
nearly the whole length of the 
tunnels, hard wood wedges 
were placed by the miners as LOCOMOTIVE AND CARRIAGE SHED, STOCKWELL. 
shown in Fig. 5, and 

these broke up the material inwards; whence it 
was easily further broken and removed, the edge 





the vicinity of the City end of the line, the direction 
taken by the two tunnels is clearly shown. The tunnels 





the circular form of the lining. A further part of the 
system consists in the use of a system? of forcing cement 
grouting under air pressure into the space between the 
exterior of the cast iron lining and the clay or other 
material through which the tunnel passes. There are 
two tunnels, one for an up and one for a down line. 


1 THe ENGINEER, Vol. Ixiv., p. 297; 


vol. Ixvif., p. 477; vol. Ixvii., p. 478. 





of the shield subsequently cutting the bore hole to | 


are 10ft. 6in. in diameter, the cast iron lining being in 
segmental rings 20in. in length, a short central segment 
being placed at the top for convenience of bolting together, 
as shown in Fig. 3. The tunnels are everywhere below 
the gas, sewer, and other pipes, which have been in the 
way of other undertakings. Having so fully described 
the operations on other occasions, we may leave the 
| engravings we give to tell their own tale. The under- 
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Fig. 9—GENERAL PLAN OF GENERATING STATION AND DEPOT, STOCKWELL. 


ground stations have involved some difficult masonry work. | in this way, but it has not hitherto been applied on any | gear of improved type on both the high-pressure and 
The above-ground stations are simple but effective build. | large scale to the working of a railway of the usual gauge | low-pressure cylinders, and are controlled by a powerful 


ings, designed by Mr. T. Figgis, A.R.I.B.A. Some of | 
these are illustrated by the engravings now published. | 
They are each described by the lines below them. 

A special feature of the new line is its being worked by 
electricity. A scheme for this purpose was submitted to | 
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TRANSVERSE & LONGITUDINAL SECTIONS OF TUNNEL 
END AND SHIELD. 


Fig 4. 


the company by Messrs. Mather and Platt, of Manchester. 
This the company accepted. It is original in its main 
feature, though based upon the experience obtained by 
Dr. Edward Hopkinson, a partner of the above firm, in | 
the construction of the Bessbrook and Newry narrow- 
gauge electrical railway, in Ireland. The contract for 
carrying out the whole scheme was placed with that firm. 
Messrs. John Fowler and Co., of Leeds, have, for Messrs. 














Fig. 5 


Mather and Platt, made the boilers and engines to work 
the dynamos for generating the current of electricity; 
and Messrs. Beyer, Peacock, and Co. have constructed 
the framework of their electrical locomotives. The whole 
electrical plant has been carried out under the superin- 
tendence of Dr. Edward Hopkinson, of the firm of Messrs. 
Mather and Platt. Dr. John Hopkinson, F.R.S., has 
acted throughout as consulting engineer, and Mr. G. A. 
Grindle as resident electrical engineer. A number of 
small tramways, both on the Continent and in the United 





gdom, have been worked electrically, and in the 


United States many of the street tramways are worked ' 


for passengers. 


| governor having a capacity of 750 foot-pounds, which is 


The following are the particulars of the plan of Messrs. | driven direct from the crank-shaft by cotton ropes, the 
Mather and Platt, and details of various parts of the | automatic gear being so arranged as to cut off the’steam, 




















work. The whole of the _— for generating the elec- 
trical current is situated at Stockwell, the suburban 
terminus of the line. At this point a complete plant has 
been erected for the generation of the electrical current. 
There are three large generator dynamos, of the Edison- 
Hopkinson type, each worked independently by one of 
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Fig. N—ELECTRIC LOCOMOTIVE, CITY AND SOUTH LONDON RAILWAY.—LONGITUDINAL SECTION. 


THAMES 





“THe ENcincer 


if necessary, in both cylinders from dead cut-off to three- 
fourths stroke. ‘The engines will indicate up to 375-horse 
power each. The cylinders are steam-jacketted, the 
high-pressure is 17in. diameter, and the low-pressure 


27in., the stroke 27in. The pistons are fitted with 


Messrs. Mather and Platt’s rings: and springs; the 
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Fig. 2—CITY AND SOUTH LONDON RAILWAY, THAMES CROSSING. 


the vertical compound engines designed and constructed 
by Messrs. John Fowler and Co. The engines work at a 
steam a of 1401b. per square inch, and have been 
built of exceptionally massive proportions. They run at 
100 revolutions per minute, giving a piston speed of 450ft. 
per minute. They are fitted with automatic expansion 


valves are specially arranged with multiple parts, which 
reduces their movement considerably, and still gives a very 
prompt action. As the ports are as close as possible to the 
end of each cylinder, the loss of pressure by wire-draw- 
ing is verysmall. The fly-wheels are 14ft. diameter and 
28in. broad, and drive the dynamos at £00 revolutions 
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per minute by means of leather chain belting 26in. wide. 
The engines are supplied with steam from six Lancashire 
boilers, 7ft. diameter by 28ft. long, which are fitted with 
» Vicars’ mechanical stokers. Two large feed-water heaters 
are alse supplied with brass tubes of ample surface for 


| with bring-forward thrust and hold-off catch. The magnet 
limbs are exceedingly massive,’each limb with its pole 
piece weighing over four tons, and the yoke of these 
limbs weighs about three tons. The machine can be run 
either as shunt or compound only, as required. The total 
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Fig. 10— TRANSVERSE SECTION OF GENERATING STATION. 


receiving the whole of the exhaust steam from the engine | 


without back pressure. 


patent type, with bar armatures, fitted with all the latest 


patented improvements of Messrs. Mather and Platt; | 


| machine is nearly 14 tons. 
The generator dynamos are of the Edison-Hopkinson | 


4 | cellular electrostatic volt 
# | meters are used for mea- 
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Fig. 8—CITY AND RIVER END OF TUNNEL. 








seventeen tons. Each machine is capable of generating 
450 volts and 450 ampéres. The commutators are of 
hard copper insulated with mica. There are three 
brushes on each rocking arm, each separately adjustable, 





| station is given in Fig. 10. 


weight of copper wire cn the field magnets of each 
i The efficiency of the Edison- 
Hopkinson dynamo is well-known. That of the present 
machines is, we are informed, 95 per cent., or slightly 
over, and the measured efficiency of the engine and 
dynamo, i.e., ratio of the electric power available outside 


| the dynamo to the indicated horse-power of the engine 
q | is over 75 percent. Sir 


William Thomson’s multi- 


suring the electro-motive 
force. The current from 
the dynamos is conveyed 
to a general distributing 
and testing switchboard, 
fixed in a recess of the 
engine-house. From this 
board the main circuits 
are taken to various parts 
of the line, and the cur- 
rent passing through each 
circuit is measured, and 
suitable arrangements are 


~~. 
=. 


| 


provided for switching 
over from one circuit to 
another. In Fig. 9 we my 
give a plan of the depot Vir 
which includes engine 


and dynamo house, or 


generating station, boiler ] / 
house, this being below | he 
ground, fitting shop in- ] “ 


cluding hauling machi- 
nery, and part of carriage 
shed. A transverse sec- 
tion of the generating 


The main cables have 
been manufactured by the 
Fowler-Waring Company, 
of North Woolwich, and 
consist of a copper core 
of 61/14 B.W.G., insu- 
lated with Fowler- Waring 
patent insulating material 
and lead sheathed. The 
working conductor is of 
channel steel carried on 
glass insulators, the joints 
being fished and also con- 
nected with copper strips. 
The general arrangement 
of the working conductor 
is exactly the same as 
that employed by Dr. 
Edward Hopkinson on 
the Bessbrook and Newry 
line. The steel em- 
ployed is of high con- 
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ductivity, and has been 
the weight of the armature alone being about two tons, | rolled apemer 
The weight of the entire machine is something over | Iron and Stee 


Company, of Stoke-on-Trent. The 
working conductor is divided into sections for con- 
venience of testing and carrying out repairs on the 
permanent way. The insulation obtained is extra- 
ordinarily high, When the fvll pressure of 500 volts 
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is on the complete system of working an : 
conductors, the leakage current ps fa feeding 
informed, exceed one ampére, so that the total loos be 
leakage is less than l-horse power. This is a smal] 
fraction of 1 per cent. of the total power required for 
working the line to its full capacity. When one train is 
running, as on Tuesday, with an E.M.F. of 450 Volts 
the current only averaged about 50 ampéres, or about 
80 electrical horse-power. The current is collected from 
the working conductor by sliding shoes of iron or stee| 
arranged in a very similar way to that employed on the 
Bessbrook line. 

Fourteen electric locomotives have been supplied } 
Messrs. Mather and Platt for working the line, a 
intended to develope 100 effective horse-power, and to 
run up to twenty-five or twenty-six miles per hour. The 
armatures of the locomotive are constructed so that the 
shaft of the armature is the axle of the locomotive, In 
this way all intermediate gear and all reciprocating parts 
are entirely obviated. One geared locomotive was made 
but at present it has not been repeated. The method 
| was suggested by the late Sir William Siemens some 
| years ago, but has not as yet been employed elsewhere, 
| The lccomotives, have a fixed wheel base, and a motor ig 
| fitted on each axle, the axle not being coupled but work. 
| ing quite independently. The current is conveyed from 
| the collecting shoes through an ampére meter to a regu. 
| lating switch, then to a reversing switch, thence to the 
| magnets, and back through the framework of the locomo. 

tive to the rails, so completing the electrical circuit, 

| The locomotives, a longitudinal section of which is given 
‘in Fig. 11, are fitted with Westinghouse automatic 
air brake, and also a screw hand brake, and they are 
lighted from the working conductor. The train when 
loaded will weigh thirty tons, and it is intended that ten 
trains shall be worked on the line at one time. 

In the generating depot are also the hydraulic 
machinery, by means of which water at 1200]b. per 
square inch is supplied to work the lifts throughout 
the whole line. Some of the water is also used for 
pumping the slight tunnel drainage up to the sewers. 
For this purpose at each of the pumping places one of 
Mr. Greathead’s hydraulic ejectors of very small size is 
used, so that no machinery is employed in the tunnel. 

The Prince of Wales, who was accompanied by the 
Duke of Clarence and Avondale, and attended by Colonel 
Clark, arrived at the Monument station at noon, and was 
received by the chairman of the company, Mr. C. G. 
Mott; the directors, Messrs. C. 8. Grenfell, S. Hanbury, 
A. Hubbard, and W. Robinson; the engineer-in-chief, 
Mr. J. H. Greathead; the consulting engineers, Sir J. 
Fowler and Sir b. Baker; the consulting electrician, Mr. 
C. E. Spagnoletti; the resident engineer, Mr. Mott; the 
secretary, Mr. H. H. Smith; and the general manager, 
Mr. T. C. Jenkin. Their Royal Highnesses descended 
from the street level by the lift to that of the rail. 
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Fig. 1—CITY AND SOUTH LONDON RAILWAY.—ROUTE MAP. 


Chancellor, the Duke of Westminster, the Larl of 
Cork; General Hutchinson and Mr. Courtenay Boyle, 
of the Board of Trade; the Lord Mayor, Sheriffs 
Harris and Farmer, and a few others, the number 


‘being necessarily limited by the accommodation 


afforded by the two carriages that were to be used on the 
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:. The chairman presented to the Prince, as a 
7. nir of the event, an elaborately chased gold key, 
oT wisioh he turned on the electric current, which 
- lied the waiting train with motive power and 
psd Y esed the light in the carriages, hitherto supplied by 
= The party then took their seats in the 


; 8. 
palo and the train in eight minutes reached the 
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that the electro-motors are by Mr. Greathead’s advice 
placed at an angle, so that the greater part of the weight 
of the field magnets are carried by the locomotive frame 
and springs. The cylinders for carrying the compressed 
air for working the brakes, one of which is seen in 
Fig. 11, contain sufficient air to work the brakes four 
times as often as they are likely to be wanted. 
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Oval, where the Prince alighted and inspected the 
station. Then a short run took the party to Stockwell. 
The Prince inspected the electrical machinery and 
appliances, while the guests, to the number of 250, took 
their places in a spacious marquee, which had been 
erected for the occasion by Messrs. Hill and Sons, of 
Lishopsgate-street. 

Referring to the locomotive, Fig. 11, it will be observed 
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In the annexed Fig. 7 the relative sectional areas of 
the carriages of the new line, and of a compartment of 
the Metropolitan Railway are shown, so that the differ- 


' ence in the comfort in this respect may be easily under- 


stood. The apparatus employed for forcing grouting in 
between the cast iron tunnel and the surrounding strata, 


' as mentioned on p. 382, is shown in the annexed engray- 


ing, Fig. 6, which we reproduce from a previous notice. 





NOTES ON THE EXCAVATION OF THE NEW 
CROTON AQUEDUCT.! 
By J. P. Carson, New York City. 
(Continued from page 363.) 
An EXAMPLE OF SLOW WorRK—THE EXCAVATION OF THE TUNNEL 
THROUGH THE Sort GROUND OF SHAFT 13 (SouTH), Station 7734+ 52. 
First or development stage.—On June 1st, 1885, the tunnel at the 
foot of the shaft was commenced, and advanced at the rate of 80ft. 
a-month for 392ft., through hard dolomitic limestone, which then 
became softer. Fifteen feet further, at station 777 + 59, on the 
east side of the heading, a fissure was cut cn December 9th, and 
the trouble began. There poured out a mixture of decomposed 


- pos: 
limestune, clay; sand, and dirty water, which soon partially filled 
the tunnel for 125ft., and amounted to about 100 cubic yards. 





After three days the water became clear, the fissure was plugged 
with straw, and the heading advanced 20ft. further. Then on 
December 22nd, without warning, another outpour three times | 
greater than the first occurred. The men were driven out, and | 
everything in the heading for 50ft. was covered out of sight. | 


| 





No 3, 25 ft. long 
Nov. 27, 1886 to Jan. 29, 1887 


Station 
771+% 


Section Showing Drift No. 3. 
Timberin 

20in, brick 
of two months the heading had been cautiously advanced 34ft., to 
778 + 18, and seventeen sets of timber placed, the last two being 
reinforced with heavy hemlock spreaders, A bulkhead was then 
built at the end of the timbers, at 778 + 09, this being the edge of 
the soft ground on the east side. The bench Sarleny thle time had 
been brought up, and was 82ft. behind, at 777 + 77. 
: nd or experimental stage.—For several days the clay and mud 
in the face of the heading were continually forced inwards, Some 
idea of the pressure may be formed from’ the fact that the 24in. 
oak logs used as rakers at the bulkhead became so crushed after 
twenty-four hours that they had to be or csyng A renewed. A 
small cave on the surface then occurred ; finally, on ebruary 20th, 
this was followed by a much larger one, about 25ft, east of the 


actions of the American Institute of Mining Engineers. New 








of the form shown in Fig. 8, ante, so as to allow for | 
work, was then commenced at the soft rock. At the end | 
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York Meeting, September, 1890. 


centre line. It was directly in line of a small stream—as shown 
on the map, Figs. 1 and 2, axte—which partially filled it with 
water. The stream was immediately diverted, and a pump rigged 
to remove the water from the hole. This cave was supposed tu be 
the mouth of the original fissure, and an abortive attempt was 
made to clog it up by throwing in bales of hay, cedar brush, logs, 
and stumps. Either from the fact that the course of the brook 
had not been properly diverted, or by reason of a sudden thaw, or 
local conditions, this débris gently glided down into the tunnel, 
completely filling it for 70ft., and gradually sloping down toadepth 
of 1-5ft. for 312ft., or to within 75ft. of the foot of the shaft. It 
amounted to about 1189 cubic yards. 

The cvib.—Faith in the theory of a fissure in the limestone led to 
the plan of a crib—Fig. 7, ante. It was aimed to strike the 
fissure, which was to be arched over, or otherwise closed. The 
dimensions were 12ft. by 12ft. on the outside. It was built in the 
hole, and consisted of wall plates of 12in. timber jointed at the 
ends, and held apart by vertical posts 2ft. 10in. long, placed at the 
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Feb'y 5, 1887, to March 12, 1887, 
5 Weeks 
Station 778 08 
Successive Drifts in Bad Ground, Shaft 13, South. 
corners, the wholé system being held together by planks spiked on 


the outside. It was sunk to a depth of 50ft., when, hard-pan 
occurring on the west side,’ it began to sink ir larly. Sheet- 
piling was then driven on the east side, and finally, to keep the 


crib from toppling over, ropes were attached to the top and bottom 
sets, and secured to trees and ts on the surface. After three 
weeks’ work, and the expenditure of about 900dols., the con- 
tractors concluded that they had expended the amount allowed 
‘for any work they should do on the surface, to be paid after the 
tunnel was through,” and stopped. At this time the diamond- 
drill was brought up, and hole No. 46, station 778 + 87°33 east 
of centre line, was sunk 191ft.—79ft. through gravel and boulders 
and 112ft. in one day through clay and mud. By reason of these 
developments the work was ordered to be stopped. After two 





years the hole was filled up with 2533 cubic yards of earth, the 
contract price of 5000 dols. had to be paid, and to the relief of ail 
concerned the crib was buried out of sight. At this time several 
ome were proposed. Among the most feasible were the following: 

r. Charles M. Kalmbach, a well-known tunnel expert, proposed 
to drive a heading below sub-grade and fill with concrete ; to then 
gradually widen out, and thus-obtain a foundation. The division 
engineer in charge, Mr. Alfred Craven, proposed instead, a timber 
eee of oak or Georgia pine, upon which the concrete should 

laid, and to change the section from the horseshoe to the circle. 
This was generally conceded to be right, but in the following 
August it was decided to use white oak for the platform, and 
return to the horseshoe section, and this plan was formally approved 
January 10th, 1887, but not fully adopted by the contractors until 
the year after. The functions of the engineers were confined to 
giving lines and grades, and suggesting plans to the contractors, 
who executed the details of the work in their own way, and 
assumed the responsibility of any miscarriage. For the next year 
the work was carried on with a series of experimental drifts, 
conforming to no regular system of timbering, and the means 
adopted were entirely inadequate to the work in hand. 

he first drift.—This was started at 777 + 77, and in two weeks 
progressed 18ft. It was driven within the original heading, on the 
west side. It advanced 20ft., when the sand rushed in through a 
12in. cpening, and filled it up for 12ft. A bulkhead was then 
built across the entire heading and the mud removed, which occu- 
pied three weeks longer—Figs. 9 and 10. About May lst Mr. 
Charles Sooysmith visited the tunnel with a view to trying the 
freezing process, and it is reported that he offered to contract to 
drive the tunnel for 1000 dols. a foot. The next experiment was 
to drive eight 2in. pipes with perforated ends 30ft. into the sand 
and mud in order to drain it. This was not a success. 

The second drift.—Forty feet north a sump was sunk 8ft. deep 
on the east side, and a diteh carried 44ft. below invert-grade to 
the bench at + 77. Here a bottom drift was started, on the west 
side. It was 5ft. in the clear, and was timbered with square sets 
placed 2ft. to 3ft. apart. Nineteen regular sets and ten inter- 
mediate sets were put in. It was 54ft. long, 35ft. through 
decomposed rock, the remaining 19ft. through heavy ground, 
which caused the timbers to crack. Finally, mud ran in as fast as 
it could be excavated, so that the drift was abandoned after eleven 
weeks’ work. Figs. 8, 9, and 10 show it in section, elevation, and 
plan. The great trouble was to drain this ground. The water 
amounted to 160 gallons per minute. After ten months it had not 
sensibly diminished, and, in fact, it never did diminish. At first 
sight, one might suggest driving a drift to the Saw Mill River, 
but unfortunately the bed of the river was higher than the grade 
of the tunnel. There was some talk of diverting the line of the 
tunnel to the valley on the west, and making an open cut; and 
with this view a topographical survey was made of the ground 
between shafts 13 and 14. This was found to be impracticable. 
The work was then abandoned for ten weeks. Then the excavation 
was resumed and the masonry commenced. After seven weeks 
the tunnel was sufficiently widened, and on December 4th the arch 
reached 777 + 95, just 18tt. short of where the heading had been 
nearly a year before. During the next four months, or until 














Station 778 + 45 


ADVANCE OF DRIFT BY ENGLISH METHOD. 


April 2nd, 1887, the following drifts were run, Figs. 9, 10, 11, and 
12:—Drift No. 3: East side at grade, nine weeks, 27ft. to + 22. 
Drift No. 4: Top centre, one week, 8ft. to+ 13. Drift No. 5: 
Centre at grade, six weeks, 24ft. to +32. These drifts were no 
more successful than the others; however, they were widened out, 
the arch was carried to 778 + 05, and the invert and side walls to 
+ 08, or the edge of the soft ground. The extent to which it had 
been honeycombed by s sive drifts is shown in Fig. 12. 

Third ov systematic stage.—In March there occurred an entire 
change in the management, and on April 2nd M. Nolan was 
appointed foreman in charge. The English system was introduced, 
and the work, without serious interruption, was completed in a 
year and two months. The entire excavation made was allowed 
within the limit of 676 square feet, or 26ft. by 26ft. This permitted 
of the placing of a 2ft. timber platform, and 24in. of brick 
masonry. The average area excavated was 507‘7 square feet. The 
first two stretches of 13ft. and 12ft. occupied respectively twenty 
and twelve weeks. Against advice, a top-central drift was first 
run about 18ft.; and, as the rock was found on the west side, the 
widening was done from west to east; about fifteen crown bars 
were placed, and a bulkhead built. The bench was then removed 
to 4°2ft. below grade. A platform 2ft. thick, formed of cross and 
longitudinal timbers 12in. by 12in., was built. Upon this the invert 
was laid, and the masonry completed. In widening out the second 
stretch, several of the crown bars on the east side broke, and the 
weight of the ends resting on the masonry arch at + 18 caused it to 
crack for 8ft. This crack extended a down the east haunch 
and side wall. This difficulty was overcome by supporting the arch 
with oak centering, and also by placinga large 24in. longitudinal tim- 
ber in the centre, supported by posts about 6ft. long from the invert 
and mud sills, From this, radial pieces were placed to the crown- 
bars above ; finally, the bottom was removed and platform placed. 
The cracked portion of the arch was subsequently rebuilt. Top- 
drifts were still persisted in, both here and in the heading from 
Shaft 13 A, which had now reached the other end of the soft 
ground; but after two weeks’ further trial, the foreman was 
finally forced by the mud, sand, and water to abandon them. The 
English system was finally adopted, and the following is a descrip- 
tion of its application :—The beginning was made 4ft. north of the 
soft ground. The first 54ft. (778 + 05 to 778 + 45, 40ft., and 
779 +19 to 779 + 05, 14ft.), as before-mentioned, were worked 
from the top, down; the remaining 60ft. from the bottom up. 
Referring to Shaft 13, on January 28th, 1888, the excavation and 
masonry had reached 778 + 45, and a small preliminary bottom 
drift, 2ft. by 3ft., was driven through, connecting both headings] 
and the top drift from the driving of the previous section was at 
Station 778+ 55. The first operation: The lower drift was 
enlarged to 6ft. by 8ft. for a distance of 25ft.—A, Fig. 13. The 
second operation: Widening out of the drift. Bearing bars, B— 
Fig. 13, above—20ft, long, were placed under the caps and sup- 
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ported by posts, resting on longitudinal sills } 4. The operation of 
widening out on either side—as most convenient—was then done, 
and the bars, posts, and sills—c cc, dd d, and ¢ e e—placed. 
process of widening is shown on the left of the drawing, Fig. 1. 
The third operation.—The ie of the timber platform. The 
previous operation being well advanced or completed, sheet piling 
was driven down 5ft. or 6ft. outside of the sills bb, ee, &c., 
the enclosed spaces were excavated in pockets to a depth of 4°5ft. 
below invert grade, for a length of 18ft., and as wide as possible, 





Station 3 +45 


Station 78 +@ 


Longitudinal Section of Pig 15 


generally 10ft. or 15ft. Posts J’, e, &c., placed at intervals’ mea- 
suring 7ft., Figs. 1 and 2, ante, resting on foot-boards in the mud, 
now support the system. Sheet piling—F, Fig. 14—3ft. or 4ft. long, 
was then driven across the bottom of the excavation about 15ft. in 
advance of the completed invert. This prevented the mud from 
being pumped out from beneath the platform during the construc- 
t:on of the succeeding section. The longitudinal sills G, in variable 
lengths up to 15ft., were then placed in the excavated s 
between the posts /’/’ U’, ¢’, &c. Underpinning was then em a 
in order to get the longitudinal sill in the space interrupted - the 
line of posts. Immediately behind the first post, a cross-sill—H, 
Fig. 13—6ft. long was placed on blocks 6in. above the sills in 
place. The weight was transferred to this and the first 
remov The second post was removed in a similar way. e 
third post was supported ty struts—X, Figs. 13 and 14. The sill 
G in the vacant space was in half-lengths, and was slipped into 
ylace as shown in Fig. 14. The cross-sills H were then placed. 

e sills put in were as long as circumstances would allow, and 
arranged to break joints. The posts e¢—Fig. 16—being on the out- 
side, could seldom be removed; and longitudinal pieces were 
placed between them. The excavated space ahead of the platform 
was used as a sump for pumping. 


(To be continued.) 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet engineer: William M. 
Feak, to the Orion, to date October 3lst. Staff engineers: Robert 
C. Moon, to the Pembroke, additional, to date October 31st; John 
L. Stevenson, to the Orontes, to date November Ist. Chief engi- 
neers: William H. Matthews, to the Devastation, to date Novem- 
ber lst; Matthew W. Ellis, to the Pique, to date November Ist; 
Thomas Whebby, to the Sheldrake, reappointed on promotion, to 
date September 20th; William Bromley (b), to the Goldfinch, 
reappointed on promotion, to date October 4th; Daniel Griffin, to 
the Spartan, to date November 8th. Engineers: Henry T. Yeats, 
to the Hibernia, additional, to date November Ist; James A. 
Reynolds, for temporary service, to the Goshawk, to date 
November Ist. 


Krveo’s COLLEGE ENGINEERING Socrety.—At a meeting of this 
Society held on October 28th, 1890, Professor Capper in the chair, 
Mr. Pritchard read a paper on ‘‘Compound Locomotives.” The 
author commenced by briefly explaining the principle of com- 

und locomotives. He pointed out the main difference between 

r. Webb's and Mr. Worsdell’s compounds, describing the latest 
type of Webb’s compound locomotive. He then gave details of a 
compound mineral locomotive constructed by Mr. Worsdell. 
Next, Worsdell’s latest types of express locomotives, built to meet 
the increase of the traffic on the east coast route due to the com- 
pletion of the Forth Bridge, were described. They are single 
driver bogie engines, and have the enormous water capacity cf 
3940 gals. The highest speed on record was attained by one of 
these engines, namely ninety miles an hour, which was reached on 
a trial trip with eighteen coaches. The two cylinders of this type 
are between the frames, and are 20in. and 28in. in diameter for 
high and low pressure steam respectively. The valve chests, how- 
ever, are outside the frames. ese locomotives are fitted with 
Worsdell’s starting and intercepting valve, and Gresham’s sand 
blast is used to insure a good grip of the rail. 


THE MANCHESTER SHIP CANAL AND SEWAGE PURIFICATION.— 
Another step has been taken to prevent the pellution of the waters 
which will feed the Ship Canal. The Pendlebury and Swinton 
Journal of the 23rd October gives an account of the formal opening 
of new works at Swinton, near Manchester, for purification of the 
sewage. The proceedings were attended by Mr. Lees Knowles, 
M.P., Mr. Keirby, the Chairman of the Swinton Sewage Farm 
Committee, and many members of other Sanitary Authorities, and 
some civil engineers, Mr. Frank Candy, managing director, and 
Mr. C. H. Beloe, C.E., the consulting engineer, represented the 
International Water and Sewage Purification Company, of 
7, Victoria-street, London, whose system of purification has been 
adopted in lieu of a sewage farm, which has been in use for some 
years, but failed to give satisfaction. Mr. Keirby, the chairman, 
said that ‘‘after a Committee of the Board had visited the Acton 
Sewage Works, and seen the International Company's process in 
a there, it was decided to adopt that process in its entirety. 

e referred to the dreadful nuisance that used to be caused by 
the sewage farm, but now not the least smell was perceptible. 
He said unhesitatingly that houses might be built close up to the 
works without any deleterious effects, and in the future the brook 
would be no detriment to the Eccles Local Board. He was sure 
that the ratepayers would agree that the cost—£3000—which the 
works had entailed had been well-spent money.” A paper by 
Mr. T. S. McCallum, C.E., of Manchester, engineer of the works, 
descriptive of the method of purification now adopted, was circu- 
lated among the assembled Py In it Mr. McCallum says 
“*The sewage is mostly of a domestic but highly concentrated 
nature, and often contains a large quantity of dye and other refuse 
matters, usually very difficult to purify ; added to which, the main 
outfall sewer, being of a very flat gradient, decomposition often 
makes considerable progress before the sewage reaches the works, 
Notwithstanding these difficulties, the uniform quality of the 
effluent is ample testimony to the success of the purification pro- 
cess adopted, viz., that of the International Water and Sewage 
Puritication Company.” 


SOCIETY OF ENGINEERS. 





AT a meeting of the Society of Engineers, held at the Town Hall, 
Westminster, on Monday evening, November 3rd, 1890, Mr. Henry 
Adams, president, in the chair, a paper was read by Mr. Percy 
Griffith, on ‘‘The Treatment and Utilisation of Exhaust Steam.” 

The author first pointed out that the economical value of exhaust 
steam is ve t, but that in spite of the many systems for 
utilising it, little advantage is taken of such value, owing probably 
to the absence of information on the subject. He then called 
attention tc the three general uses to which exhaust steam may be 
put, viz.:—(1) For heating water; (2) for condensation to form 
a vacuum; and (3) for evaporation of liquids or juices. Treating 
first of water heating, he prozeeded to detail the ad of 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS, 

(From our own Correspondent.) 
A DECIDEDLY improved tone is observable in the iron and stee 
trades of the Midlands this week. It is largely due to the 
improved position in Scotland, and also to the reduction in stocks 
an North of England, shown by the Cleveland ironmasters 
returns. 
The continued dearness of fuel assists makers in their endeavour 
to keep up prices. 
The shipping demand can scarcely just now be said to be up to 
in some departments, but in others there is a fair 





heating the feed-water to boilers, showing that the maximum fuel 
economy obtainable by so doing was abont 16 per cent., but that 
other collateral advantages were together often of greater import- 
ance than that of fuel economy, such as the ter safety and 
lengthened life of the boiler due to the absence of scale ; absence of 
leakages and frequent repairs, due to the greater uniformity of 
temperature in the boiler, and finally the increased power of the 
boiler itself. A few suggestions were made as to the selection of a 
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t of work going forward to the satisfaction of foreign 

ee B ha Thursd 

in Birmingham on Thursday, and in Wolverham 

on Wednesday, Staffordshire part-mines were quoted a » oe 
higher than the previous week, 47s. being asked for part-mines 
whilst 43s, 6d. to 45s. was required for cinder pigs, and 70s. to 75s. 
for al!-mine hot blast. 

Midland sorts were in fair request at 47s, 6d. to 50s. for North. 





heater and ane the tubes free from scale, Reference was then 
madetothe Dudley heater, Rayner’s heater, the Kirkaldy ‘“‘ Compac- 
tum” exhaust heater, and to —_ improved Be: n heater. 
A ial feature of the last-named is a grease-extracting apparatus 
which enables the condensed steam water to be used for boiler 
feeding, this water being much more suitable than fresh water 
owing to its purity and softness. The author then referred to the 
“Com um” live steam heater, and remarked that the economy 
derived in practice from this system contradicted the theory that 
no advantage could be derived from taking live steam from the 
boiler for feed-heating ; and he pointed out that the economy was 
sw eng d due to the additional purification of the water under the 

igher temperature. Weir's heater was then described, and the 
system of using steam taken from the receiver of the engine to 
heat the feed-water was briefly referred to. 

Returning to the uses of exhaust steam, the author referred to 
its applicability to heating water for baths, lavatories, or for 
heating buildings, pointing out that in many cases it would be 

ical to disp with a vacuum in the engines in order to 
obtain exhaust steam for these purposes. In connection with the 
use of exhaust steam for condensing, a brief reference was made 
to Wright’s condenser, which was described and its several advan- 
tages were pointed out, after which the use of exhaust steam for 
evaporation was entered upon. Messrs. Kirkaldy’s, Messrs. 
Caird and Rayner’s, and the ‘“‘ Yaryan” evaporators were 
described, these using steam taken from the boiler, also Weir's 
evaporator taking steam from the receiver of the engine and 
passing the vapour either to the low-pressure receiver or to the 
condenser. It was pointed out that the chief use of tors 





tons and Derbyshires. 

Best Staffordshire crude iron commanded 70s. to 75s. for all- 
mine hot blast, and 100s. for cold blast. 

Second and third classes of Staffordshire pig iron can now be 
obtained from 1s. to 1s, 6d. lower than when the present quarter 
oe but this is in much part due to the disturbance caused by 

Scotch strike, and it is anticipated that when this matter has 
been settled, local quotations will recover tone. 

In the manufactured iron trade a fair amount of business js 


Se Marked bars command £8 10s.; merchant sorts 
£6 15s. upwards; and common, £6 5s. and on. ‘ 
From £12 17s. 6d. to £13 is still the fi asked for galvanised 


corrugated sheets, f.o.b. Live 1. Black sheets are about £7 10s, 
for singles, £8 for doubles, £9 for lattens. 

Compared with the opening of the quarter, merchant and 
common bars are lower by about 2s, 6d., and the same may be 
said of corrugated galvanised sheets, 

Steel makers remain ——e busy. Basic steel tank and 
bridge plates are in good call for South America and the Cape at 
£8. Steel angles are also selling well at £7 5s. 

The engineering trades of Birmingham and the district continue 
to afford a satisfactory amount of activity to the operatives, large 
orders being under execution both for home and abroad. Some 
important constructive engineering contracts are in hand, and the 
demand = engineering sections of iron and steel is consequently 

erable. 

Tube manufacturers are busy. The Wednesbury makers have 
secured several good orders of late. For example, Mr. Edward 
Smith, of the Brunswick Tube Works, Wednesbury, has obtained 
the contract for supplying twenty-one miles of galvanised iron tubes 
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was to produce make-up feed-water where condensing engines 
were employed. The author then illustrated and described a 
combination of apparatus patented by Mr. Wright, in which, 
while the steam from the main engines is condensed in a surface 
condenser, the steam from auxiliary or electric light engines is 
used for heating the feed-water, the surplus being into an 
evaporator for producing the make-up feed-water. e condensed 
steam in each case is collected, purified, and used as feed-water. 
The author, in conclusion, described an apparatus made by Messrs. 
John Kirkaldy. This apparatus is similar to that fitted on board 
the John Pendercable ship, the exhaust steam from auxiliary engines 
being utilised for evaporating the make-up feed and for | the 
feed-water in connection with main condensing engines. fter 
explaining the working of the combined apparatus, the author 
called attention to one or two doubtful points in connection with 
the application of it to practical working. 








TELEPHONIC COMMUNICATION BETWEEN LONDON AND PaRis.— 
The work in connection with the establishment of telephonic com- 
munication between London and Paris is being pushed forward 
very rapidly on this side of the Channel, and it is stated that com- 
munication will be established early in the New Year—most pro- 
bably as early as January. Some alterations, however, have been 
decided upon in refi to the route to be taken by the cable, 
which is to be specially laid. It has now been decided to land it 
at St. Margaret's Bay. 

LIVERPOOL ENGINEERING Socrety.—The first meeting of the 
seventeenth session of the above Society was held on Wednesday 
evening, the 29th October, at the Royal Institution, Colquitt-street. 
After the usual routine business, Mr. Henry H. West, M. Inst. 
C.E., the retiring President, introduced to the large assembly of 

bers p t Mr. Ferdinand Hudleston, Assoc. M. Inst. C.E., 
the new President, who in the course of his inaugural address con- 
gratulated them upon the flourishing condition of the Society. He 
then proceeded to describe in detail the general engineering features 
of the Mersey Dock Estate. Dealing first with the old dock, for 
which the Act was obtained in 1709, and which was opened in 1715, 
and touching on the fact that the datum of the Ordnance Survey of 
England was based upon the level of the old dock sill, he followed 
out the various additions to the Dock Estate during the last century 
in the shape of the Salthouse, George’s, King’s, and Queen’s Docks. 
He next dealt with the period when Mr. Jesse Hartley was engineer 
to the Dock , during which all the great extensions of the 
Dock Estate were made, and then to the period when Mr. G. F. 
Lyster became engineer. He then described the various kinds of 
masonry and mortar which had been employed in the construction 
of the earlier docks, which were built solely of this material. 
Masonry, however, had gradually given way to Portland cement 
concrete. First the backing became concrete, and ultimately in the 
— North nebo Hornby—the _— ay fee y concrete. 
with granite coping granite face at the angles, rojecting 
corners. Hydraulic lime from Halkyn Mountain is still used for 
the setting of all true masonry, but the backing is Portland cement 
concrete. The shape of the newer docks then received his attention, 
and their advantages were disc . The various depths of the 
dock sills, and the improvements which have been effected in order 
to deepen them were then considered in detail. The various 
pumping stations were described, attention being drawn to the 

oburg pumps, consisting of three independent centrifugal pumps 
with 54in. diameter suction and delivery pipes, each pump driven 
by a pound ing engine, and the three sets together 
delivering about 1200 tons of water per minute and indicating 
about -horse power when py with their full lift. Their 
work is to keep eighty acres of old , Bary at a high spring tide 
level. This system of. pumping was first adopted by Mr. Lyster 
at the Sandon Dock. A description of the sluices of the various 
docks followed. Mr. Hudleston described all the dock gates in 
Liverpool as being made of wood, the earlier gates being of oak, 
many of which are still in use, but the later ones being of green 
heart. Iron gates are cheaper and lighter on their roller paths if 
worked as lock gates on a low tide, but greenheart stands an 
amount of knocking about which would spoil an iron gate. Green- 
heart, too, is practically everlasting in the waters of the Mersey. 
An arrangement of the heel posts of the gates peculiar to Liverpool 
was then described in detail. Mr. Hudleston then passed on to a 
description of the graving docks, dock quays, and dock ware- 
houses, including the large grain storage warehouses at the 
Waterloo dock and at Bootle, which together are capable, he said, of 
holding about 90,000 tons of in, and he also dealt with the 
various kinds of machinery in the warehouses, and with the 
special arrangements made for dealing with the foreign meat trade, 
coal trade, and the petroleum carrying trade. He concluded his 
paper by describing the two lighthouses at the mouth of the river, 

referring to the attempts e to abate the nuisance cau 

by the two bugbears of the Mersey, viz., the Pluckington Bank 
and the Bar. A vote of thanks to the President for his paper 














terminated the proceedings, 





and fittings for the Pretoria Waterworks, South Africa. Messrs, 
James Russell and Sons have also in hand large foreign orders for 
tubes which will take several months to execute. 

Manufacturers in this district are just now turning their atten- 
tion to the probabilities of trade with France, as it may be 

ffected by proposed new French tariff. This is to come into 
force on the expiry of commercial treaties between France and 
other countries, and it is feared that it will deal very severely with 
many Midland manufacturers, including raw and finished iron, 
sheets, tin-plates, steam e! ines, machine tools, tinned on enamelled 
ware, and light and heavy ironwork of various descriptions. Most 
of the new duties, if enforced, would be probibitive, particularly 
those on tin-plates. It is proposed that the new tariff shall come 
into operation in November next. 

The operatives in the Birmingham machinery and general 
hardware trades are taking almost as much interest in the 
McKinley tariff as are the employers. At a public meeting a 
resolution was passed, ‘‘ That this meeting, feeling the urgent 
necessity of a closer trading and commercial relationship between 
Great Britain and her Colonies, Dependencies, and Possessions, 
and having in view the nature of the near-expiring British treaties 
with foreign nations which forbid the Colonial portions of the 
English empire from giving preferences to the mother country— 
preferences which are absolutely essential, if Imperial commercial 
unity is ever to be obtained—is of opinion that the responsible 
Ministers of the Crown would be consulting the best and the wisest 
interests of trade and labour alike, as regards the national as well 
as the Imperial aspects of the question, by declining to entertain 
or renew such treaties.” 

Potters’ machinery is in fairly request at date, and ad 
pects continue satisfactory. In the annual report of the Stafford- 
shire Potteries Manufact ’ Association, which has just been 
issued, reference is made to the Board of Arbitration, and 
congratulations are expressed on the fact that during the past 
year all disputes between employers and employed were amicably 
settled by the Conciliation Committee without calling into requisi- 
tion the services of the umpire, his Honour Judge Hughes. 














NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—In the iron trade of this district a rather steadier 
tone is showing itself, but it can scarcely be said that there is any 
very appreciable improvement so far as the actual weight of 
business doing is concerned. There is still a very unsettled 
feeling in the market with to the future, and especially as 
to the ible effect upon prices should there be any early settle- 
ment of the dispute in land. Consequently consumers continue 
to hold back from buying, but where they have deliveries on 
account of contracts to keep them going they are evidently deter- 
mined to work on with these as long as — and where they 
have to cover requirements they buy only from hand-to-mouth. A 
further unsatisf feature is the continued absence of improve- 
ment in the finished iron trade, forge proprietors still complaining 
that with the present price of raw material they are quite unable 
to undertake new contracts unless they can secure some substan- 
tially better price on manufactured iron than is represented by the 
figures at which new business is at p t alone ble, and con- 
sequently there is little or no buying going on in forge qualities of 

ig iron. 
" The Manchester iron market on Tuesday was fairly well attended, 
and rather more business was reported for pig iron, with a slight 
hardening up in prices in some instances. e business doing is, 
however, still mostly confined to foundry qualities, chiefly 
Lincolnshire and Derbyshire, which to some extent are taking the 
lace of Scotch and Middlesbrough irons, which for the time 
ing are gradually being withdrawn from this market, owing 
to the stoppage of production on the Clyde. For Lancashire 
pig iron makers still quote about 50s, 6d. to 5ls. 6d., less 2}, 
or forge and foundry qualities delivered equal to Manchester, 
but only occasional small orders are being booked on the 
basis of these fi In district brands moderate sales 
have been made of foundry qualities, Lincolnshire averaging about 
51s. 6d. to 52s., whilst 56s. to 56s. 6d., less 24, is being got for the 
best foundry brands of Derbyshire, although there are airly good 
brands of foundry Derbyshire readily obtainable at quite 2s. to 
2s. 6d. per ton under these figures. Forge qualities of iron meet 
with so little inquiry that prices are scarcely tested ; nominally 
forge Lincolnshire is quoted at about 49s. 6d., whilst inferior 
Derbyshire could be ht at about 50s. to 52s., less 25, delivered 
here. For outside prices are firm at a slight advance upon 
last week’s rates; makers not quoting anything ender about 
56s. 10d. to 57s. 4d., net cash, for good foundry ! iddlesbroug’, 
whilst Eglinton, which is ey my f only obtainable throug 
hants’ , 60s, 6d, to 61s, 6d., net cash delivered equal 
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ites, although only in very moderate request so far as this 
ces concerned, are so largely being drawn upon for require- 
ents in Scotland that prices continue to harden-up steadily, and 
pes foundry qualities delivered in the Manchester district are not 
goood under about 668. 6d, to 67s. 6d., less 2}, 
Manufactured iron still meets with but a slow demand, and 
re not more than maintained at late rates, bars averaging 
6 7s, 6d. to £6 10s., hoops from £6 12s, 6d. to £6 17s. 6d., and 
odo from £7 10s, for some of the cheap local makes to £7 15s. 
pa £8 per ton for the better qualities, delivered in the Manchester 


a oP very small business-i8 still coming upon the market for 
teel Yoiler-plates, and quotations remain nominally about the 
: me as last week, local makers asking £8 5s., whilst Scotch and 
same istrict plates are quoted at about £8'10s, to £8 12s, 6d., 
delivered to consumers in the neighbourhood of Manchester. For 
anything like favourable specifications there is very little doubt 
that orders could be placed at under these figures. 

The condition of the engineering industries remains unchanged, 
most departments being still kept well employed, with a fair 
amount of new work coming forward generally. 

On previous occasions I have referred to the large development 
ofa branch of engineering which Messrs, Hulse and Co., of Salford, 
have made a speciality, in connection with the production of heavy 
machine tools, particularly for ordnance and marine work, The 
rapid growth of this branch of their trade has necessitated con- 
siderable recent extensions of their works, and they are at pre- 
sent adding another bay to their already large heavy tool 
department. During a recent visit I had an opportunity of going 
over the new shops which they have erected, and also of inspecting 
the work they have at present in hand. A short description of 
their new works, and one or two of the special machine 
tools they are just now engaged upon, will of interest. 
One noticeable feature in connection with the new sho 
they have erected is that they are lofty and exceptionally 
well lighted, having been designed not only with special attention 
to the most effective and economical execution of work, just now 
so necessary to meet the keen competition of modern trade, but 
with particular care to secure the comfort and best sanitary 
arrangements for the workmen, The principal new shop is com- 
manded by one of their 30-ton overhead power travelling cranes, 
about 40ft. span, the distance from the floor line to the underside 
of the crane girders being about 30ft. This pa height is requisite 
for the erection of the combined horizontal and vertical planing 
machines, of which Messrs. Hulse and Co. have made upwards of 
forty. They have just completed two such machines—one to plane 
16ft. by 12ft. and another 10ft. by 8ft.—both of which are for 
eminent firms in France ; whilst others were in the earlier stages of 
construction. Alongside this erecting shop are disposed machine 
galleries, with an elevator for getting the work rapidly to and 
fro. Included in the recently -completed extensions are also a 
new pattern shop, 80ft. by 40ft., and two new machine shops, 
devoted to the production of long screws for lathes, planing machines, 
&c., in which are some ten duplex screw-cutting and shaft sliding 
lathes of lengths bend tur from 20ft. to 60ft. Other portions of the 
works that have needed extending are the smiths’ shops, to which 
have been added six fires, and last, but not least, the drawing- 
ofice. Amongst the numerous other tools in progress were several 
natent twin screw lathes, of heights from 30ft. to 40ft. centres and 
engths from 45ft. to 90ft., for dealing with heavy gun and marine 
forgings, and a large rifling machine, upwards of 90ft. long, for guns 
of large calibre. In the departments set apart for the construction 
of smaller tools were to be seen in progress several of their patent 
vertical milling machines, for cutter and twist drill making, &c., in 
which the feed-motions are transmitted through the axes of the 
swivelling tables, thereby avoiding the universal-jointed feed-shafts 
common in similar machines, but which do not tend to promote 
steadiness in the cutting action. A ber of planing hi 
were also to be seen in course of construction, of sizes from 2ft. 
between the uprights to upwards of 10ft. 6in., some with tables 
screw-driven, others rack-and-pinion, and some having flat bearing 
surfaces and some vees, Several of these were for special work, 
such as for planing armour-plates and railway points and crossings, 
the latter being for one of the large railway companies in this 
country. 

The eel meeting of the South Lancashire and Cheshire Coal 
Association was held in Manchester on Tuesday, Mr. George Cald- 
well being elected president for the ensuing year. The report, 
reviewing the business which had engaged the attention of the 
Association during the past twelve months, referred to efforts 
which had been made to induce the Manchester Ship Canal Com- 
pany to extend the ship canal to Leigh, and to provide docks for 
the shipment of coal at Warrington. The directors of the Ship 

Canal Moa ae had, however, intimated that they were unable to 
entertain the question of a branch canal until the principal work 
was finished, and, further, that they doubted whether it was 
possible to make a branch canal that would either pay the company 
or be beneficial to the coalowners. 

In the coa] trade a steady business is being done in all descriptions 
of fuel, except perhaps the very inferior descriptions of slack, which 
are still plentiful in the market, and pushed for sale at extremely 
low figures. In one or two isolated cases there has been a slight 
advance on some descriptions of house fire coal, but with this 
exception quotations remain unchanged from last month, and at 
the pit mouth —- 12s. to 12s. 6d. for best coal, 11s. to 11s. 6d. 
seconds, 9s, to 9s. 6d. common coals, 7s. 6d. to 8s. burgy, 6s, 6d. 
and 7s. the better qualities of slack, and 5s. to 5s, 6d. for the 
common sorts, 

The shipping trade is fairly steady, with good qualities of steam 
coal fetching about 10s. 3d. to 10s. 9d. per ton delivered at the 
ports on the Mersey. 

Coke is in moderate request, with good foundry qualities 
averaging about 16s, to 17s, per ton at the ovens. 

Barrow.—There is much more life in the hematite pig iron trade 
this week than for some time past. shipments of pig iron 
and steel recently, together with a more pronounced decrease in 
hematite warrant stocks, have led to a marked improvement in 
prices, both in warrant and makers’ iron. The former is quoted at 
9s, 6d. per ton cash, and makers are asking 60s. to 61s. per 
ton for parcels of mixed Bessemer Nos, and 59s. 6d. for No. 3 
-~. and foundry iron, net, f.o.b. The market is buoyant, 
and indications are not wanting that the improvement in the 
demand in the trade ning will be maintained for some 
time to come. Prices have advanced to 59s. 6d. per ton cash 
for hematite warrants, while mixed Bessemer Nos. are quoted by 
makers at 60s. to 61s. 6d. per ton net, f.o.b., and forge and 
foundry iron at 59s, 6d. The market remains buoyant in every 
department, and there is a brisk outlook for the winter. No 
additional furnaces have been put in blast ; forty-eight are still 


yrices a 





blowing, and thirty are standing idle. The Maryport Hematite 
ss pa is, however, blowing in an additional furnace, and the 
O 


oor Company is expecting shortly to put in blast one 
of the new furnaces which it has been for some time engaged 
o erecting. Stocks of hematite warrants have this week 
een reduced toa marked extent, the decrease being 4425 tons, 
— 149,345 tons decrease since December 31st last year. 
tocks still exist to the extent of 231,512 tons, 
The steel trade is very busy all round. Orders are plentiful in 
= departments, but there is not a brisk inquiry for rails—which, 
owever, have been largely ordered, and makers are busy. Prices 
are steady at £5 2s, 6d. for heavy sections of rails £6 for light 
sections, and £7 for colliery rails. In the steel shipbuilding 
material department there is a very active state of things. Orders 
are numerous for plates, angles, and other classes of goods, and 
Phe. are steady at £6 15s. for plates, £6 5s. for angles, and 
tad for steel iler plates. Tin-plate bars are a much better 
te €, and business is being done at the advanced price of £6 per 
Pry Blooms, slabs, and billets are a very good business at 
Bie a £5, and £5 2s, 6d. respectively. 
ipbuilders and engineers are not doing much new business, 





but anticipations of really important orders are entertained. In 
the meantime all departments are very busily employed. 

Iron ore is in fuller demand, and native qualities have advanced 
in price to 128, per ton for average qualities net at mines. 

Coal and coke are firmer, and East Coast qualities of the latter 
are quoted at 21s, to 22s, per ton, delivered here. 

The shipping trade is more fully employed than it has been for 
some time past. 12,448 tons of hematite pig iron have been 
exported during the week, and 10,806 tons of steel. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


LINCOLNSHIRE and Derbyshire forge irons are quoted at 46s. to 
47s, 6d.; foundry, 47s. 6d.; hematites, 67s. 6d. and 68s, 6d. A 
slow demand, and plenty of material to be obtained. Locomotive 
and tender tires are £12 to £14; carriage and wagon tires, 
£10 12s. 6d.; springs, £11; locomotive uxles, £16; carriage and 
wagon axles, £10 12s, 6d.; special Siemens billets, £6 15s.; special 
Bessemer billets, £6 10s. A considerable quantity of springs 
for the Great Eastern Railway have been divided betweeen 
Messrs, John Brown and Uo., and Messrs. Ibbotson Brothers. It 
is stated that the Manchester, Sheffield, and Lincolnshire Com- 
vany is about to place another important erder for locomotives 
in view of the important extensions to its lines, and the con- 
stantly increasing traffic. Some foreign railway companies are 
asking for tenders here for springs, buffers, and axles. 

A very active business is being done in joiners’ tools. This is a 
department in which the operations of the Merchandise Marks 
Act have had a gratifying effect. Before the passing of that 
measure the Germans sent out large quantities of auger gimlets 
and other light articles. These have now been pretty generally 
superseded by the English-made goods. The whole of the edge 
tool trades have materially benefitted by the new statute, which is 
being very closely looked after by Sheffield manufacturers, espe- 
cially what are known as the “‘little masters,” who travel on their 
own account, These makers, who are all experts, are like so many 
mercantile detectives. They are in all parts of the ee and 
promptly initiate prosecutions when they find merchants offering 
as Sheffield-made any wares which are German, Austrian, or 
French, 

There is less a * files, and lower prices prevail, the com- 
petition being remarkably keen. In several markets, particularly 
in South America, extreme caution has to be exercised, as business 
is carried on at a great risk. The Argentine Republic, once 
regarded as one of the best and safest of markets, is no better 
than the others, and confidence is still far from restored since the 
sudden emeute which upset the Government. Several of the saw 
manufacturers are well employed, but this condition of affairs is 
not general throughout the town. 

Although the rolling mills, tilts, and forges are running full 
time, there is no pressure of work such as was experienced in the 
summer. Large quantities of steel are being rolled for the file, 
edge-tool, and cutlery trades. There is a considerable run on 
Siemens steel, which is rather dearer than Bi . The Si 
is used freely in rod-rolling. Complaint is made of the high 
quotations for rolling being still maintained ; but these rates being 
—s dependent on the prices of fuel, there is no prospect of 
any change until fuel falls in value, and any further advance in 
rice would lead to more money being asked for tilting and 
sever Bg which were not raised so much as rolling when coal 
went up. 

Manufacturers of crucible steel have been a good deal hampered 
by tbe famine prices asked for coke. Business has consequently 
been dull for months, and there is no improvement to record as 
yet. A fall of 2s. per ton last Friday—making a reduction of 4s. 
er ton on the maximum price reached this year—is some relief, 
But it is not sufficient to recover what has been lost. The houses 
which do a continental business are well employed. Several esta- 
blishments are pressed for deliveries, but these are exceptionally 
favoured by German and Austrian firms who have important con- 
tracts, some of them for military purposes, on hand. 

Very grave.accounts continue to be received of business in tke 
Transvaal, and in other parts of South Africa. The collapse of 
mining concerns there has been on a stupendous scale. The 
foreign representative of a Sheffield steel firm has been making a 
tour of the Transvaal. He writes home to his employers this week 
that he found everything so unsettled, he could not take the 
responsibility of booking orders in any of the Transvaal towns, 
except in the case of one or two merchants who were unwilling to 
buy any more until the prospect brightened somewhat. The strikes 
in — have also detrimentally affected trade with that 
market. 

In the coal trade the approach of winter has quickened the 
demand for house coal}. Heandeomesieg fuel, however, is not so 
brisk as it was last month. A considerable tonnage of steam fuel 
is being forwarded to the Baltic ports. Still, the export trade is 
irregular, with, consequently, unsteady prices. A marked decline 
has to be noted in the shipment of English steam coal to Southern 
Russia. The large business done in the Black Sea is not likely 
to be continued so far as the Russian vessels and ports are 
concerned, A series of trials with Russian coal has satisfied 
the Russian Admiralty that it will suit their purposes, and 
they have, therefore, determined in future to use only the 
home product. The merchant ships of Russia are following 
suit, The South Russian Company have undertaken to supply 
the tonnage required, and to deliver at certain coaling stations 
shortly to be opened. While Russian pits are being vigorous! 
developed, the duty on foreign coal has been increased. Both 
circumstances are telling against the British coal trade, which is 
now only about one-half of what it was in the Black Sea. Railway 
contracts which terminate at the end of the year—only a few, 
however, expire at that period—will probably be renewed on easier 
terms, One large company is now paying 11s. per ton ; the market 
value is from 3d. to 6d. per ton less, Engine slack and fuel for 
use under boilers makes from 6s. to 8s. per ton. 

The Sheffield manufacturers who have been to the United States 
have now returned. They all speak very warmly of the generous 
hospitality they experienced, ,Those who not been in the 
country for ten or even five years were amazed at the progress 
which had been made. Mr, George Senior, of the Ponds Forge, a 
shrewd and thoroughly Yorkshire manufacturer, expresses his 
opinion that there is danger of Canada drifting to the States. 

r. George Siddell, formerly with Messrs. Vickers, Sons, and 
Co., and Messrs. John Brown and Co., was particularly 
struck with the arrangement of the melting furnaces. e 
thinks the American rail mills beat ours, but says that nothing 





very wonderful is done in America in the shape of large forgings. 
 Engtia men 


He thinks there is a splendid oppo unity for energetic 
to go out there in the heavy trades, such as guns. Mr. J. Grayson 
Lowood, of Sheffield, Deepcar, and Middlesbrough, had an inter- 
view with the President. He was sage eg struck with the 
inferiority of the American-made cutlery. The McKinley Bill he 
regards as a sop to the manufacturers and the workmen at the 
expense of the other classes of society. 

r. William Henry Stone, of Beighton, for twenty-three years 
managing director of the Aston Main Colliery Company, died at 
Llandudno, N.W., on Saturday, at the age of fifty-four years. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron trade, on the whole, continues to show improvement 
both as regards demand and prices, and prospects are generally 
looked upon as more promising for the advance which should have 
come in October, but instead thereof was reported a decline. But 





the Scotch makers have now apparently almost cleared out their 
private stocks, and consumers have to draw more largely out of the 
public stores, and buy in other districts. The average decrease in 
the Scotch stores during October was only 800 tons per day, 
though the reduction in the output was 2500 tons daily, but this 
week more has been taken out, the decrease on Monday being 1809 
tons, and on Tuesday 1375 tons. This being so, it is expected 
that there will be a more lively time as s improving prices, 
The Cleveland ir sters are receiving a good number of orders 
from Scotch consumers, and heavy shipments will be the rule to that 
quarter from the Tees for some time to come, which will in some 
measure make up for the reduction in demand from the Continent. 
The tonnage of iron sent from Middlesbrough to Scotland has 
increased considerably of late, for while in the first sever: months 
of the year only 91,000 tons were sent, there have been over 80,000 
tons forwarded during the last three months, and the freight from 
the Tees to Grangemouth has increased from about 1s. 8d. to 2s. 6d. 
per ton. Cleveland iron is now cheaper than Scotch delivered to 
the Scotch founder; for Cleveland No. 4 foundry is 46s., and grey 
forge 45s., f.o.b. Middlesbrough—these being the qualities that are 
chiefly taken—and if we add 5s. as the cost of delivering to the 
founders’ yards in the Glasgow district, they have Cleveland iron 
cheaper than Scotch. The Scotch strike will probably not be 
ended this year, so that there is room for improvement in prices, 
Merchants have been able to raise their price to 49s. 3d. per ton 
for prompt f.o.b. deliveries of No. 3 g.m.b., which is 2s. 3d. above 
the minimum of last month, and only 1s. 3d. below the price 
ruling when the strike commenced. Now that the Scotch 
makers seem to have disposed of nearly all their stock, 
there is some chance of the predictions of higher prices a—r 
to pass. Middlesbrough warrants have advan to 49s, 3d, 
cash, or 1s. 3d. rise upon last week. Connal’s stock at Middles- 
brough on Wednesday night was 92,828 tons, or 873 tons decrease 
on the week. Local bat iron has been advanced to 59s., and 
in some cases 60s. per ton, in consequence of the better demand 
and the greater cost of fuel, and the likelihood that it will be 
greater. One thing in favour of the makers is the decrease in 
freights from Bilbao ; those in September to the Tees ran up from 
6s. to 7s. 14d., owing to want of tonnage, now many of the vessels 
which, during the season, have been in the Baltic trade, have been 
put into the ore trade, with the result that freights have come down 





6s. 3d. 

The Cleveland ironmasters’ returns for October were favourable, 
showing a decrease in stocks of 13,616 tons, though the makers 
decreased their unsold stocks by 16,967 tons, and were left with 
129,173 tons of Cleveland pig, this being only about a month’s 
make ; and the total stock in the district is only a little over six 
weeks’ production, or 228,773 tons. The output of Cleveland pig 
iron for the month was 134,408 tons—9053 tons increase on Sep- 
tember—and 110,763 tons hematite, spiegel, &c.—2258 tons increase 
—the total being 245,171 tons—11,311 tons increase. As the 
daily average output is about 8000 tons, the increase was a little 
more than the day extra in October over September would t 
for. Of the 153 furnaces built, 104 are in operation, 60 producing 
Cleveland iron, and 40 hematite, &c. 

The exports of pig iron from Middlesbrough last month were 
82,238 tons, the t reported in any month this year, but 
26,668 tons less than in October, 1889, when the largest monthly 
quantity on record was despatched, the over-sea exports alone 
being then 78,018 tons. Germany in the month received direct and 
via Holland no less than 58,585 tons of Cleveland pig iron ; last 
month only 29,769 tons. Scotland had a quantity much above this 
year’s average—29,890 tons. For the ten months the shipments of 
pig iron have been 235,263 tons coastwise and 435,544 tons foreign 
—total, 670,807 tons ; against 363,000 tons coast wise and 472,489 tons 
foreign—total, 835,489 tons—in corresponding period of 1889, the 
decrease this year being 164,682 tons. 

At the Normanby Tentete, Middlesbrough, Messrs. Jones, 
Dunning and Co. are relining and adding Cowper’s stoves to one 
of their three furnaces, but are not likely to relight it while coke 
is so dear. The Tees Bridge Iron Co., at Stockton, is also 
relining one of its three furnaces, and will blow it in shortly, 
but will then stop another furnace for relining. Messrs. Bolckow, 
Vaughan and Co, have just blown in a furnace at Eston, which has 
been relined and otherwise improved, but are blowing out another 
furnace for relining. Messrs. Bell Brothers are adding Cowper 
stoves to some of their furnaces at Port Clarence, 

Ironfounders complain of bad trade, and some are very near the 
end of the orders on their books. For railway chairs £3 10s. is 
now asked. A moderate demand exists for pipes, but bridge 
builders and engineers are well ny go particularly the marine 
engineers. The dispute with the men employed in the engi- 
neering departments of Bolckow, Vaughan, anc Co., at Eston and 
Middlesbrough, has been settled, and the men return to work on 
Monday next. They are to be paid by the hour in future, to have 
time and a-quarter for overtime between 5 and 9 p.m., and time 
and a-half for overtime after that, with double pay for Sunday. 
Hitherto they have had time and an eighth for overtime. The 
fitters, turners, millwrights, blacksmiths, boilersmiths, planers, 
slotters, drillers, &c., were concerned in the strike. The Engi- 
neers’ Union is doing what it can towards abolishing the working 
of overtime, so that all members may get a fair share of work. 

The shipbuilders have still good orders on their books, but have 
not booked many new ones of late; indeed this could not be 
expected, with labour assuming so threatening an attitude. It 
needs the booking of a new order on the average daily to keep the 
yards of this district in full work. Last week Sir Raylton Dixon 
and Co. delivered the nineteenth steamer they have completed 
this year, and all of these, except one, have been over tons 
in size. 

The finished iron trade is quiet, but mills are kept in full opera- 
tion, and the same may be said of the steel trade. Bars—iron— 
are 2s, 6d. dearer than last week, common bars being £6 2s. 6d., 
less 24 per cent., and best bars are £6 12s. 6d., less 24 per cent. 
Iron ship-plates are quoted £6 5s., less 24 per cent., and steel 
ship-plates £6 15s., less 24 per cent., but there is little doing. 
Heavy steel rails are £5 2s. 6d., but it is very difficult to get that. 

The Consett Iron Company is about to erect new angle mills, 
and to develope the coalfield north of the Derwent which it 
recently acquired from the Marquis of Bute. The directors of 
the company, therefore, in order to get the capital, will 
suggest to the shareholders the issue of 100,000 preference 
shares at £5 each, to bear interest at the rate of 8 dos cent. per 
annum. The ordinary shares—£7 10s. paid—of this company 
cannot this week be bought under £32. The directors of Dorman, 
Long, and Co., Britannia and West Marsh Iron and Steel Works, 
Middlesbrough, report a profit of £102,233 for the year ending 
September 30th, and will pay the shareholders 15 per cent. Their 
£5 shares have risen to £63, this week. The directors regard the 
prospects for the current year as favourable. This concern was 
only converted into a limited company abouta year ago. Among 
other things it does a large trade in steel and iron girders for 





building purposes, and these are extensively used, completely 
ousting the Belgian girders, once so much employed in this 
district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been more animation in the Glasgow pig iron market 
this week. Business has chiefly run on Scotch warrants, but a fair 
amount of Cumberland hematite has also changed hands. There 
has been comparatively little business in our market in Cleveland 
warrants. Prices have been considerably higher than last week, 
and there is a general impression that there will shortly be a 
further increase. 

The pig iron shipments in the past week have amounted to 5227 
tons, compared with 6280 in the corresponding week of last year. 
Italy took 795 tons; Germany, 354; Belgium, 305; United States, 
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300; India, 55; Australia, 220; France, 205; Holland, 250; 
Russia, 105; China, 60; other countries, 180; the coastwise ship- 
ments having been 2398, against 3463 last year. While our 
exports are Serene, Cove is a steady increase in the imports of 
English iron into Scotland, and the arrivals of Cleveland pigs last 
week were 7325 tons, against 3863 in the same week of 1889. 

The supplies of makers’ iron are getting very limited, and a 
number of firms have aang eee to sell. The few special 
brands obtainable can only had from merchants out of the 
public stores. Since last week prices have advanced in amounts 
varying from 6d. to 1s. 6d. ene G.M.B., f.0.b. at Glasgow 
“4 ton, No. 1 is quoted at 53s. 6d.; No. 3, 53s.; Govan, No. 1, 
53s. 6d.; No. 3, 53s.; Monkland, No. 1, 58s. 94.; No. 3, 53s. 3d.; 
Carnbroe, No. 1, 56s.; No. 3, 55s. 6d.; Gartsherrie, No. 3, 59s. 6d. 
Langloan, No. 3, 60s. 6d.; Summerlee, No. 3, 59s. 6d.; Calder, 
No. 3, 59s.; Eglinton, at Ardrossan, No. 1, 54s.; No. 3, 6d. ; 
Dalmellington, No. 1, 59s. 6d.; No. 3, 57s. 6d.; Glengarnock, 
No. 3, 57s. 6d. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotives to the value of £14,300 for 
Sydney; machinery, £29,712; sewing machines, £4443; steel 
goods, £10,758 ; an eral iron manufactures, £36,340. 

There is continued activity in the malleable iron trade; the 
pressure of new work is less strong than of late, but the works.are 
all very busy under existing contracts. The lowest grade of 
common bars is quoted at £6 12s. 6d.; second grade, £6 15s.; 
highest grade, £6 17s. 6d.—best bar being 7s. 6d. to 10s. extra ; 
nail rods, £7 5s.; hoops, £7 10s.; sheets, £8 5s., all less the usual 
5 per cent. discount. 

The steel trade is busy in all departments. A short time ago it 
was feared that the wages 1 ee was becoming so acute that it 
po pa possibly result in a lock-out. . Representatives of employers 
and workmen have since met in friendly conference, and although 
the question is not yet entirely settled, it is hoped that such an 
agreement may be come to as will prevent a stop of work. 
The current prices of steel are:—Angles, £6 7s. 6d. to £6 10s.; 
nan lates, £7 2s. 6d. to £7 5s.; boiler-plates, £8 to £8 2s. 6d.; 
an eets, £8 15s. 

The coal trade is in a more satisf: state as far as supplies 
are concerned. The colliers in the west of Scotland are now pretty 
generally convinced that there is at present no chance of an agita- 
tion for higher wages being successful. They have accordingly 
settled down to more regular methods of working, and business is 
assuming a quieter aspect. Main coal sells, f.o.t. at Glasgow, at 
9s. 6d. per ton ; splint, 9s. 9d. to 10s.; ell, 10s. 6d.; and steam 
coal, which is firmer than any other sort, lls. to lls. 6d. The 
better qualities of dross are scarce, and for these prices are main- 
tained. The — are good for this season of the year. 

The miners of Fife and Clackmannan have in large numbers given 
in their notices to stop work, in consequence of the masters’ refusal 
to grant them an advance of wages. General opinion seems to be 
that the men have made a mistake in pressing for an advance just 
now, when the Baltic shipping season is about to close, and # od 
there will therefore be a material reduction in the amount of the 
export trade. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Ir is currently reported that Cardiff has been selected as one of 
the ports whereat to try conclusions with the Seamen’s Union. The 
Shipping Federation is becoming well organised, and it is thought 
that shipowners have not much to fear. One of the principal ship- 
owners states that the annoyance by being boycotted, now by an 
engineer, then by a sailor or docker, is most persistent, and must be 
put a stop to or vessels will have to be laid up foratime. Every 
day the conflict is becoming keener, and individual skirmishes are 
constant. The ‘“‘ Amalgamated S and Trad ’s Union” 
are a to forty men daily, and are advertising in other 
ports for men. On the other hand, Mr. Wilson, general 
secretary of the National Union, has issued notices to seamen 
warning them to keep clear of Cardiff as a dispute ison. The 
Shipping Federation is well organised also at Swansea and_neigh- 
bouring districts. The guarantee is 3s. per gross ton and the calls 
are not to exceed Is. 

It is much to be regretted that there should be so much friction 
at a time when the coal trade is so good, and pi of a con- 
tinuance strong. Last week the shipments of coal from the Bute 
Docks amounted to 166,425 tons. Barry excelled all previous 
totals with 87,866 tons, and Penarth sent 27,000. The nd 
total was 281,311 tons. It is remarkable how well the Bute ks 
keep up against all an mism, and a spurt any day may bring it 
up to 200,000 tons. At Swansea there was a quieter tone in coal 
shipment. Much annoyance is felt at the continuance of the 
Rhondda and Swansea Bay difficulty and the strike amongst 
Messrs. Vivian’s colliers, all tending to limit the success of the 
port. At Newport there was more buoyancy, and a large sale of 
ship i mg at good figures was regarded as a proof of confidence 
in trade. 

The ‘‘ Newport Daily Exchange” is a commendable feature. A 
good a would have been given to or had Lord Tredegar 
accepted the mayoralty, but he has declined. 

Mid week coal quotations at Cardiff were as follows :—Best steam, 
14s, 9d. to 15s. ; seconds, from 12s. 9d. to 14s. 6d. Best Mon- 
mouthshire at Newport, Mon., sells at 14s. 3d. to 14s. 6d. House 
coals remain firm in all quarters, and No. 3 Rhondda is in strong 
demand at 14s. 9d. No, 2 isat 12s, 6d. to 12s, 9d. 

Most of the industries share the buoyancy and tone of the coal 
market. Iron ore is in request at 15s. to 15s. 3d. Coke is about 
the same in price as it has been of late, but there is not so marked 
a pressure for supply. Timber is touching 17s. 

The steel trade is as vigorous as ever. The Welsh works are 
sending largely of tin bar to the Swansea and Newport districts, 
and good cargoes are coming in of the same from Barrow. 

Glasgow pig fluctuated this week from 52s. 14d. to 52s, 4d. 
Hematite pig at Briton Ferry is quoted at 67s. 6d. The following 
quotations rule:—Welsh bar, £6 5s. to £6 10s.; sheet iron, £7 15s, 
to £8 15s.; steel, £1 higher, namely, £8 15s. to £9 15s.; Bessemer 
blooms, £5 12s. 6d. to £5 15s.; bars, £6 to £6 2s. 6d.; Siemens, 
£6 5s. to £6 7s. 6d. Rails unc > 

The tin-plate market shows a decidedly upward tendency, and 
the hopeful tone shown by the leading makers who have just 
returned from America has a strong tendency tc improve matters. 
The outlook is hopeful. Some state that, if the tariff is persisted 
in, changes will be required. Welsh prices must be lowered, and 
workmen must accept less wages. Ample orders are in hand, and 
bookings are only done at the following:—Cokes, l6s. 6d. to 
16s. 9d.; Bessemer coke, 17s. to 17s. 6d.; Siemens, 18s. to 18s. 3d.; 
ternes, 34s. to 37s.; best charcoal, 20s. to 22s. 6d. Block tin is at 
£96 10s. to £97. 

Patent fuel, Swansea, 14s. 9d. to 15s. 

An address to the Mayor of Newport, Mr. Mordey, was pre- 
sented this week by the Miners’ Provident Fund, in token of his 
laudable services in promoting the Llanerch Explosion Fund. 

It is well to note the vigilance shown in looking after colliery 
ventilation. Last week, on the prosecution of the Rhymney Iron 
Company, one of their colliery officials was fined £2 and costs for 
neglecting the ventilation of a colliery at Gellygaer. This week, 
at Coleford, the managing director and certificated manager of the 
Bircham Grove Colliery Company were fined £10 and costs for not 
attending to the proper ventilation of their pit, and, secondly, for 
not keeping a record of its condition. Mr. Martin, inspector of 
mines, prosecuted. 

The Glamorgan Railway is to be carried on. The Great Western 
Railway is going to spend £120,000 at Cardiff and £2000 at 
Merthyr for station improvements. 

Important sinkings to the deep coal measures are in process of 
being carried out in the Aberdare Valley, and, notwithstanding a 
busy coal history of over half-a-century, it is maintained that 





there is an abundance of excellent coal for another hundred years 
or two at least. 
South Wales and Monmouthshire colliery firemen are federating. 
The gold medal for lamps has been awarded to an Aberdare 
colliery lamp firm, Messrs, E. Thomas and Co. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

In these parts the iron markets all through remain without 
animation. A further easing down in prices is to be noted in some 
branches, whilst the general want of confidence in the future of the 
trade is so prevalent that business of any t is pletely 
checked. 

With regard to the situation of the iron industry in Silesia, 
nothing can be added to what has been reported last week. The 
reduction on bars and plates agreed upon lately has had the effect 
of causing a livelier demand for the present, and in some cases 
brought the works additional employment. The steei trade, how- 
ever, continues dull. Two of the larger works only are reported 
to have booked some very good orders for steel rails. 

Iron trade in Austria-Hungary moves on in a quiet way. 
Generally s ing, a pretty steady business is being carried on in 
the various branches of iron industry. Pig iron is in comparatively 
good request at firm quotations. The wire syndicate has been 
prolonged. The foundries, machine, and wagon factories are all 
reported in satisfactory employment. Belgian iron industry again 
shows a fairly good position, and prospects generally appear to be 
better than they have been for some months past. Orders come 
in regularly, and will help to keep the works in sufficient, if not in 
flourishing, occupation. Prices have been rather more firmly 
maintained of late. Bars are ng sag 140 to 142f, p.t. Antwerp. 
A stronger feeling is perceptible in the French iron business. 
Prices have, though very slowly, gained in firmness. Orders are 
increasing, and the iron and steel works consequently in better 
employment. 

The condition of the iron market in Rheinland-Westphalia has 
not changed—at least, not for the better. Confidence in the pre- 
sent situation seems to be thoroughly shaken, buyers holding off 
as before. In iron ore a v r business is going on, and 
prices are only maintained with difficulty. In pig iron also 
a weak tendency prevails. Everywhere stocks are increasing. 
During the first three quarters the production of pig iron is offi- 
cially stated to have been 3,465,991 t., being 250,000 t. more than 
for the same period the year before. In September production 
decreased by just 10,000t. against September last. For the dif- 
ferent sorts of pig iron no change in price is to be noted since last 
report. The manufactured iron trade remains without any very 
material change ; there is still the same moderate business doing 
as was mentioned previously. For bars M. 140 is still about the 
full average figure obtainable, but some makers sell at as low as 
M. 130 p.t. at works. Girders have been slightly decreasing in 
price. e plate and sheet business is likewise very dull ; prices 
are depressed, and scarcely paying. Foundries and machine 
factories have been until now in comparatively satisfactory employ- 
ment, although prices were complained of as being hardly remu- 
nerative. The wagon factories, hitherto well occupied, also begin 
to complain. There appears to be a general scarcity of new work. 

It is reported from Saarbriicken that for many years Fed there 
has not been such an accumulation of iron material at Burbacher- 
hiitte as there is now. The next consequence of this will probably 
be reduction of work and dismissal of men. The same thing 
takes place at the de Wendel’s works in the neighbourhood. 
Demand being scarce, wages high, and no relying on the men, 
there has been and is a general want of enterprise in every branch 
of industry, more especially in the building line, and this could not 
fail to react on the whole trade. Yet in spite of having this state 
of things before them, and winter close at hand, agitation is 
further carried on just the same, One would think the men must 
have lost their senses to be pushing on for higher wages at a time 
when there is no business. The possibility of a strike on the part 
of the employer appears, as yet, not to have found any considera- 
tion. Recent occurrences have, however, distinctly pointed out 
that things might in the end take such a turn. 

The Italian Minister of Public Works has, in consideration of the 
sad situation of numerous unemployed mechanics, and to meet 
present urgent necessities, decided at once to place an order for 
seventy-five railway carriages with the Milanese metallurgical 
establishments. It has further been decreed that all those 
carri of the Mediterranean line which have been in use more 
than thirty-six years are to be put aside in January and February 
next and to be replaced by new ones of exclusive home—Italian— 
construction. 

The late inundation of the Elbe in Saxony has, according to 
official statement, caused damages of the kind which are entitled 
to participate in the subscription raised for the purpose, to the 
value of M. 385,000. 

The Prussian ‘‘ Rheinprovinz” pays to Government in taxes 
M. 29,777,043. First comes the Diisseldorf district with 
M. 12,422,181 ; second, Cologne with M.7,224, 409; Aachen pays 
M. 3,787,155 ; Koblenz, M. 3,235,690; and the Trier district, 





- 3,101,608. 

A bomb-shell, consisting entirely of thousands of violets, 

rising out of a bouquet of the most delicate white flowers and 

blossoms, was one of the birthday presents of the citizens of 

ea to their honorary fellow-citizen, Count Moltke, on his 90th 
lay. 

Medical science and suffering mankind have sustained a great 
loss on the 31st ult., ge the death of Dr. T. N. Nussbaum, 
the celebrated surgeon.  deceased—who only attained his 
sixty-second year—had never quite recovered from a severe attack 
of influenza last winter, and to go through much soffering 
for weeks before his death. Dr. Nussbaum was literally and par 
excellence a] Munich man, having been born—1829—in Munich, 
educated in Munich, commenced and closed his professional 
career in Munich, and dedicated his rarest gifts and his benevolent 
activity to his native town. Only during the war of 1870-71 he 
was away from Munich—returning, however, at the close of the 
campaign as S m-General of the Bavarian army. But while, 
apparently, Dr. Nussbaum only lived and worked for his Munich 
he in reality became a benefactor to mankind by his numerous an: 
re writings on subjects of the highest surgical import- 
ance, by his indefatigable endeavours to diminish human sufferings 
under surgical treatment, and Jast—not least—by his introduction 
and practical utilisation of Lister’s great invention, to which 
thousands owe the preservation of life. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, October 30th, 1890. 

BusINEss grows each week in manufacturing. For months past 
lower prices were thought as quite probable in several industries. 

The tariff law seems to have imparted confidence; and, while 
prices are nowhere quotably higher, they are strong, and advances 
are threatened in some directions. Production keeps even pace 
with demand. There are no stocks to unsettle prices. Business 
men have a strong conviction that business will improve still more. 
The drop in the price of silver has been a — to speculators, 
and one or two “rings” have lost heavily. demand for funds 
is keeping money close, but the usual expedients will be resorted 
to to tide over difficulties, 

Railroads are crowded with traffic, yet net earni do not 
increase. Competition is close on a very large portion of the 
mileage, but of late rates have been fairly maintained. Commercial 
weekly reports show good trade conditions. The year so far has 





been a phenomenal one in building operations. ‘T'he season will be 
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over in six weeks. The supandivure for new buildings of all kinds 


in this city will reach 75,000,000 dols. for the 4 
mammoth hotels are projected, Year, A dozen ney 
e iron e is active. Quotations are :—No, 
18 dols.; No. 2, 16°50 dols.; mill, 15 dole,; Bessemer, nets 
muck bars, 30dols.; steel billets, $0:tols.; nail slabs, 39-09 oc 
merchant bars, ljc. to 2c. per Ib.; plate iron, 2c. * Steel so 
29 dols, to 30 dols, Structural iron is in very urgent demand, edi 
O ieae sold up to > oe close of the year, ? 
e blast furnace production will be increased seve 
tons per week by January Ist. There seems to be <del 
every ton se georyen be tants - surprised last week by the 
announcement of an advance of 25 to cents i 
ness is doubted. » Dut its comeet 
Car wheel iron is very active, and not easily pickec 
delivery. All of the smaller industries are ve A coma tgs wy 
Great activity continues in the ore regions, ond this year's ex 
of Lake ore shipments over last year is about 800,000 tons, 
The copper mining industry is a most paying one at present, 
The projection of new industrial works and mills is , uite 
common, ‘Tin-plate manufacturing schemes are heard of in onan 
localities. The coal trade is in excellent shape, and a great deal 
of new mining territory is being opened. 
A coke workers’ strike is threatened, but the managers hope to 
avert it. 








LAUNCHES AND TRIAL TRIPS, 


A new steamer for Messrs. Donald Currie and Co,’s intermediate 
or African service, the Lismore Castle, has been launched } 
Messrs, Barclay, Curle, and Co, at Whiteinch, Glasgow. She ig 
4045 tons gross tonnage, and 410ft. in length, and is to be fitted 
with every modern appli » including electric lighting and 
refrigerator. This is the third vessel launched on the Clyde tacing 
the last six months for the Castle Mail Packet Company. 

Messrs. Hawthorns and Co., Leith, have launched a finely- 
modelled screw steam trawler built to the order of the Milford 
Trawlers, and named the Premier. She will be fitted by her 
builders with compound surface - condensing engines, having 
cylinders 17in. and 34in. by 22in. stroke, working at a boiler 
pressure of 1001b. per square inch, and all the latest improve. 
ments. In addition to other two vessels in course of construction 
by this firm, one of which is to the order of H.M. Government 
and intended for coast defence purposes, we understand that the 
berth now vacated will be taken up by a larger vessel than any yet 
built by Messrs. Hawthorns, 

Messrs. Fleming and Ferguson, shipbuilders and engineers, 
Paisley, launched on the 28th ult. the powerful steel twin-screw 
hopper dredger David Davies, capable of raising 1000 tons per 
hour from a depth of 35ft., and having a carrying capacity of 
1000 tons. Her dimensions are 180ft. by 38ft. 6in. by 15ft, din 
and she is propelled by two sets of compound engines to indicate 
1000-horse power. This dredger has been built to the order of the 
Barry Dock and Railway Company, and is fitted with the builders’ 

tent improved traversing gear, by which the bucket ladder can 

projected in front of the hull, independent of main gearing, 
thus enabling the vessel at all times to cut her own flotation. 

On the 30th ult. Messrs. Schlesinger, Davis and Co., Wallsend, 
launched a steel screw steamer built to the order of Severin Larssen, 
Esq., of Drammen, Norway, and named the Progress. Her principal 
dimensions are as follows:—Length between perpendiculars, 196ft. 
6in. ; breadth moulded, 30ft. 6in. ; depth moulded, 15ft. 9in. The vessel 
has been built to take the highest class in the Norwegian Veritas, 
the surveyor for England being Mr. Lauritz M. Boden, of Sunder- 
land. She is built with a long raised quarter deck, bridge and 
topgallant forecastle, and is rigged as a two-masted schooner. She 
is fitted in the holds and ks for water ballast. All the most 
modern improvements have been introduced for the rapid loading 
and discharging of cargo. Accommodation for the captain and 
officers is provided under the bridge deck amidships, the crew 
being berthed under the topgallant forecastle. The vessel will be 
fitted with triple-expansion engines with cylinders 16in., 26in. and 
43in. diameter by Soin, stroke; and steel boiler by the North- 
Eastern Marine Engineering Co. Drammen has been long known 
asa pe where sailing vessels are owned, but this is the first steam 
vessel belonging to that port. During construction the work has 
been superintended by Captain Syvertsen on behalf of the owner. 
Amongst others present at the launch were Mr. and Mrs, C. 
Matthiessen and Mr. Hansen, of Christiania; Mr. Waage, of the 
firm of Messrs. P. H. Matthiessen and Co., the agents in — 
of the owner; Captain Syvertsen, Captain Andersen, Mr. 
of Tynemouth, &c. &c. 

On the 30th ult., Messrs. C. S. Swan and Hunter, Walisend-on- 
Tyne, launched a steel screw passenger steamer built to the order 
a Messrs. The Deutsche Dampfschiff Rhederei, of Hamburg, for 
their newly-inaugurated Sunda Line, between Hamburg, Rotter- 
dam, Java, and adjacent ports, and named the Tosari. e, vessel 
is 312ft. long over all, by 41ft. broad, by 24ft. depth moulded, 
with long full poop, long bridge-house amidships, the bridge and 
Peep being connected by a wide house, with extended deck to side. 

e whole of the poop and house is occupied by first-class passen- 
ger accommodation. There will be a handsome dining saloon 

tted full breadth of the ship, ladies’ boudoir handsomely fitted 





up, very large state-rooms, with iron folding beds, folding lava- 
tories, &c., all recent improvements, surgery, barbers’ shops, mail 
room, tiled lavatories, bullion room, &c. In the poop deck entrance 


house there will be a handsome music-room, with piano, stained 
glass windows and dome skylight; also smoking-room, fitted in 
marble panels, Topgallant forecastle is comfortably fitted to 
accommodate the crew, petty officers, &c., under which will be 
large store-rooms, and ice-room for storing “ape Electric 
light will be fitted throughout. The vessel has cellular double- 
bottom all fore-and-aft, and will be fitted with all the latest 
improvements for the rapid loading and discharging of cargo. 
The engines are by the Wallsend Slipway and Engineering Com- 
pany, Wallsend, and capable of indicating 2250-horse power. The 
vessel is built on poner vee fine lines, and a high rate of speed is 
expected to be obtained. During construction the hull has been 
under the superintendence of Captain Schultz, and engines under 
Mr. Heuert. The vessel will have the highest class at Lloyd's, 
omy under special survey, and in accordance also with German 
jaws. 








TRANS-SIBERIAN RalLway.—A Reuter’s St. Petersburg telegram 
says the Russian press and public opinion generally continue to urge 
the importance of the proposed Trans-Siberian Railway, and it is 
now affirmed that the Imperial Gowernment, being anxious to see 
the line completed as speedily as may be, has decided to com- 
mence its construction forthwith with the resources of iron at _ 
disposal of the Treasury, and will only have recourse to an interna 
loan hereafter to obtain the amount necessary to carry on the work. 


THE Junior ENcrxzermnc Soctety.—On Friday afternoon “ 
a very numerous party of members of this Society visited t! : 
Royal Arsenal, Woolwich, by special facilities afforded throug ' 
the kindness of Mr. W. Anderson, D.C.L., Director-General 0 
Ordwance Factories, past president of the Society. At 4 
entrance the party divided into sections and proceeded through 
the laboratory, museum, gun factory, gun-carriage shops, le 
mills, wood working, machinery department, engine and ee 
houses, foundry, smithy, &c., in the course of whic the mem “ 
had excellent opportunities for closely observing the many interest- 
ing appliances and devices which are associated with the — 
facture of ordnance. At the conclusion of the visit, the on gener 
of the thanks of the Society was conveyed to Dr, Anderson rook his 
kindness in connection with the occasion. The inaugural mee 4 
of the Society’s tenth session takes place on the 2st inst., Ww 
Professor 8. P. Thompson, B.A., D.Sc., president-elect, delivers an 
address on “ Electro- Magnetic Mechanisms.” 
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NEW COMPANIES. 
ax following companies have just been regis- 


pe naling, Heating, sn Power Gas Company, 

~el on the 28th ult., 
This omy £15, mrs £10 shares, to acquire 
vith 9 Ps of Mess va, Williams, H. Andrew, 
te ET Townsend, at 23, John Dalton-street, 
and hoster, and at Askham-in- Furness, carri 
— the of of the Illuminating and Power 
ous Company. The subscribers are :— 


w, Sheffield, steel manufacturer .. 
“. ¢- Andie hton- under-Lyne, cotton spinner 
‘B. 4. Hyde, Ashton-under-Lyne . 
p A worth, Wilmslow, Chester, engineer 
B evar, M-E., Little Halton 


ee 


“J, Rid Chay ce 
R wnsend, C.E. ., Heaton “a - 
cS in C.E., Stockport . 


The number of directors is not to be tees than 
three, nor more than seven ; the first are the sub- 
scribers ; qualification, £200 in shares or stock. 
The company in general a determine 
remuneration. Solicitor, Mr. J. Andrew, 
Ashton-under- Lyne. 

Incorporated Institution of Gas Engineers. 

This society proposes the advancement of the 
gas industry in all branches. It was registered 
on the 27th ult, as a company limited by guarantee 
to £1 each member, the word “limited” being 
omitted from the title by Board of Trade iene, 
granted i in pursuance of Section 23 of the Com- 

Act, 1867. Solicitors, Messrs. Field, 
sel and Co., 36, Lincoln’s-inn-fields, 





J. H. Evans and Company, Limited, 


This company was registered on the 27th ult., 
with @ ‘capltal of £25,000, in £5 shares, to carry 
on business a8 engineers, and to uire the 
letters patent No. 3057, of 1889, granted to J. H. 
Evans, for improvements in fasteners for window 
ashes, sliding doors, or shutters, and also a licence 
for the United Kingdom of the patent No, 9864, 
of 1888, for an improved reciprocator for turning 
lathes; also to acquire the copyright of a book by 
J, H. Evans, entitled ‘Ornamental Turning.” 
The subscribers are :— 


Shares 
*George Rolls, 11, Loughborough -road, Brixton. . 1 
*g. T. Tadman, 4, Gray’s-inn, solicitor 3 1 
J. H. Evans, 17, Oxford- street, engineer ieee 1 
W. H. Evans, 17, Oxford-street, engineer .. 1 
oF P. Aone wie Oxford-street, engineer's 


A “y. « SR a? “Manor ‘Park- road, "Kast 

Finchley - 

H. Ellis, 60, Chancery: jane, survey or , 

The number of directors is not to be loan than 
three, nor more than five; the first are A. Longs- 
don and the first two subscribers ; qualification, 
£100 in shares. The directors are from time to 
time to appoint their own remuneration. Soli- 
citor, Mr. Cleveland J. Phillips, 8, Essex-street. 


~—— 





Steel Ball Manufacturing Company, Limited. 


This company was registered on the 23rd ult., 
with a capital of £7500, in £50 shares, to pur- 
chase the patent rights of the Steel Ball Manu- 
facturing Company, at Manchester. The sub- 
seribers are :— 


H. Cooper, 
traveller... 
AL. Lechner, “Sale, buyer. 

W. J. Wardley, 35, Lancaster: buildings, 1 Man- 
chester, commercial lyon 4 

J. R. Barlow, Patricroft, ag 

W. E. Heys, 70, Narkot'etinct. “Manchester, con- 


Ashton-on- pes al commercial 


—— 





sulting engineer... 2 
W.R. ay, Albert- ‘square, Manchester, | engi 

heer . 5 ee 1 

Singleton, Mos heste " cashier .. |. 1 
E. L, Trott, Bolton, rc - dam te 1 


Registered without special articles - W. H. 
Cate, 32, Bouverie-street. 





George Butler’s Cycle Fittings Company, 
Limit 

This company was tered on the 24th ult., 
with a capital of £10, Ooo in £1 shares, to acquire 
the business of manufacturer of cycle parts and 
fittings, and of scabbard maker, carried on by 
George Butler, under style uf the Birmingham 
Cycle Fittings Manufactory, at 1 to 11, Lombard- 
street and 85, Bradfo ‘street, Birmingham. 
The subscribers are :— 


7 e 1 to 11, Lombard-street, a 


J. Satchell Hopkins Edgbaston, Birmingham .. 
*E. T. Hopkins, Oldbury, Worcester, brewer 
W. H. Butler, Moseley, Worcester, cycle fittings 
manufacturer 
F, Le ra age 824, Birmingham, 
machin: ° 
A. omy Balsall Heath, cycle manufacturer |. 
W. Jones, 267, Lower Camden- street, Birming- 
a maker 
39, Bennett's Hill, ‘Bin ning ham, 
chartered accountant, z " ‘ 


The number of dvectens t is net re be less than 
‘wo, nor more than five; the first are the sub- 
seribers denoted by an’ asterisk. Mr, George 
Butler is appointed mana ing director at a salary 
= £8 per week, and Mr. Butler is appointed 

manager of works at a salary of £4 per week. 


Solicitor, Mr. F. H. Pi 
Birmingham. Pepper, 118, Colmore- “Tow, 


Cheapside, ” 


le el ell 


Hallas Gas Company, Limited. 


a company was registered on the 28th ult., 
with a capital of £ , in £5 shares, to acquire 


the gasworys at Culli 

ngworth, York, belon to 
Messrs. Fréderick and Arthur Craven. The oat 
scribers are :— 


*P. Craven, Bradford, worsted spinner.. 
x Craven, Bradford, worsted spinner 
Ts, Craven, Harrogate ae: 0% 


Mrs, L. Crav. ve 
"Graven, Death — aS es 
8. rs, 51, Anfield-road, Liverpool |. 
ers, "bL, Anfield-road, Liverpool 
Ph number of directors is not to be less than 
: hor more than seven; qualification, £250 in 
‘ares or stock; the first are the subscribers 


denoted by an aste 
Jessop, zane tisk, Solicitor, Mr. G. W. 


ae 





THE PATENT JOURNAL. 
Condensed from “ 7 ere Oficial Journal of 
atents.” 


Application for Letters Patent. 


*,* When patents have Agee tien tose pon 
“name and — of the communicating part; 


81st October, 
84084. Makino Cicanertes and Cicars, H. Bingham, 


Liverpool. 
7th October, 1890, 
bag oot Propvucine Questions in ARITHMETIC, J. Turner, 


17,112. ‘ConTROL of Torrepo Barrerizs, F. Boss- 

hardt.—(J/. de Petroy’, France.) 

17,118. Firrerine Sewace, &c., W. Birch, Manchester. 

17,114. TicHTENING Wires of Straten WIRE Fences, 
. Fitzpatrick.—(J. 8. Reid, New Zealand.) 

17, 115, SoLe Protector for Boots, G. Cummings, 


om Frames for Maxine Mounts, W. Hallam, Man- 


17,117. Gass Vessets, D. Rylands, Barnsley. 

17118. Metatiic Cases for Hotpine Carns, &c., A. 
Lovekin, Birmingham. 

a PosTaL Wraprers, H. and R. T. Lord, Brad- 


17, 120. Tarcets, T. Bergmann, London. 
1721. Sroprerino Borries, &c., F. W. Levierge, 
mdon. 


17,122. Fenpers, &., W. P. Eglin, London. 

17,123. Coat, L. Glazer, London. 

17, 124. Sounpina APPARATUS, 8. H. James, London. 

17,125. Secr-actinc Disinrectant Distriputor, H. 
Philpots , London, 

17,126. ices Brp-pans, E. 8. Greaves, Chorlton- 
on-Medlock. 

wae BULLseve Toy, W. Jones, Llanon, near Aberyst- 


17 “28. Tent or Sur's Suackxgs, C. R. Clark, Stoke-on- 
Tren t. 


17,129. Boats’ Skips, J. Muir, Liverpool. 
17,180, ~ the Temperature of Waters, J. R. 
Brady, Belfast. 
17,131. ceeesste for Umpreias, &c., W. J. Line- 
» Newcastle-on-Tyne. 
17,132. Errervescine Sprinrrvovs Droxs, J. 8. Vivian, 


ndon. 
_ Srapeetne Grirrinc Power of MeTaiic 
Shaw and G. J. Harcourt, Bristol. 
1704. torte for Hancina Maps, &c., T. Vickers, 


17,135. Peavaweme the Sinkinc of Surps, J. Mackenzie, 
Huddersfield. 

17,136. STRENGTHENING Bossiys, F. Judson, Halifax. 

17, 137. Macuinery for Scovrine, &c., H. Lister, 
Huddersfield. 

17,138. VeLocipepes, D. Fraser, Edinburgh. 

17,139. Toy, E. de Pass. —Y. eamastont a Perdriat, 
France.) 

17,140. Automatic Brake Hanpuie, J. Robertson, 


mdon. 
a ar eam Newspapers, &c., W. T. Rogers, 


17, 142. Renken Mitts, C. A. Day. t+ Moore, Canad«a.) 

17,143. Tires for WHEELS, G. LM orris, W. T. Wilson, 
and N, H. Strickland, London. 

17,144. Burrer Cuvrxs, 8. eo London. 

17,145. Fire-Heaters, W. B. Nevill, London. 

ee Garr-soints for VESSELS, P. E. Frostad, 


17,147. EMBROIDERING Devices, W. P. Thompson.— 
(M. H. Rumpy, France.) 
"hive Stencittinc Apparatus, G. Mulhall (Testo), 
ve 
— Jowtixe of Rais for Rartways, J. G. Adams, 


17,150. 
1 


pool. 
1, Process for Po.isuiyc Woop, G. A. Dallas, 


-- ao of Sopa, W. P. Thompson, Liver- 


ndon. 
17, pee i seen Appuiance, T. P. Chittenden, 
17, 158. “BiacaDax a, M. Hirsch and H. 
Reinisch, 


17,154. Fue, B. Fr Field, London. 
17, 155. Sion Lerrers, G. J. B. Rodwell, London. 
17,156. Sweermse Lawns, &c., W. H. L. Dugmore, 


mdon. 
17,157. Compounp Onsective GLasses, J. ou, London. 
17, 158. Opsective Guasses, J. Gun, 
17, 159. Gas, T. G. Springer, London. 
17,160. BLEACHING PaLn On, &c., E. Hermite, E. J. 
Paterson, and C. F. Cooper, London. 
17,161. MARKING Games PLAYED 
Tasies, G. F. Howard, London. 
17,162. Rotirne MILLs, F. J. Brougham.—( W. Heckert, 
United States.) 
17,163. DouBLe-actinc ATMOSPHERIC STEAM ENcrNes, 
—(1. Kentnowski, Germany.) 
7,164. Frames of Bicycies, &¢c., G. Harcourt and 
RR Gubbins, London. 
17,165. Propucixa CopPpER Biocks with Street Core, 
H. Lohat usen, London. 
17,166. Botries, W. E. Bryan, London. 
17,167. Enoines, C. W. Pinkney, London. 
17,168. Sutpno Acips, J. Y. Johnson.—(The Badische 
Anilin and Soda Fabrik, Germany.) 
17,169. Knitrep DRAWERS, R. and A. B. Sim, London. 
17,170. Atracuine Spurs to Hees of Boots, H. H. 
Lake.—(D. Hutt and K. Heinrich, Germany. 
17,171. Fasteninc the Doors of Raitway CARRIAGES, 
A. B. and T. A. McKee, London. 
17,172. Bone Busnes and Bunos, H. H. Lake.—(W. EF. 
Delehanty, United States.) 
17,178. Rerinine Coprer, J. C. Bull, London. 
17,174. Devices for Horses’ Hoors, L. 8. Lee, London. 
17,175. New Fapric, C. Shales, London. 
7,176. Lappers, H. 8. Coleman, London. 
17,177. ORNAMENTING Faprics, P. V. Renard, London. 


upon BILLIARD 


28th October, 1890. 
17,178. Connections of Tubes, J. Hailwood, Sheffield. 
17,179. VeLocipepes, W. Fortescue, London. 
17,180. Saippinc and Unsuirrine Coat, C. P. Watson, 


mdon. 

17,181. Exvecrric Switcn, H. J. Allison.—(J. A. K. 
McGregor, H. Wallach, and S. J. Wallach, United 
State 

17,182. Coxe Oven Doors, G. Love, Durham. 

17,183. Fire Licurer, J. F. Craddock, Birmingham. 

17,184. — Wax Tarer Hover, 8S. Nuttall, 
Shuttleworth 

17,185. Screw- “NAILS, Hooks and Srixes, J. Florsch, 
Liverpool. 

ay og Incot-HEATING Furnace, 8. B, Evans, 


wa 187. 
= (The Singer 
Stat 


= 188 


 Dorven HOLE Sewinc Macuines, A. Anderson. 
Manufacturing Company, United 


as Suppty Governors, J. E. Rogers, Smeth- 


inl 18. ’ Firms for PxotocraPaic Purposes, J. E. 
Thornton, Manchester. 

17,190. PHorockarpuic Cameras, E. L. Dutton, 
Cheadle Hulme. 

17,191, Sme.Tina Furnaces, F. H. Varley, London. 

17,102 Bracket or Watt Stove, H. H. Wright, Bir- 


vill 198, SHUTTLES for WEAVING Looms, J. Stead, 
Bradford. 


"Bar Letrer-ciirs or other SusPpenpers, H. Graham, 


7,195. Propvoro CoLourinc Matrers, D. Dawson, 
tia dersfi 

17,196. Ceteee Convensers, R. Taylor and B. Sykes, 
Halifax, 

17,197. Compounns used in VuLcanisinG Rubber, C, A. 


wsitt, Glasgow. 








17,198. Cuimyey-rops, R. Bowker, Birmingham. 
17109. PortasLe or Pocker Corkscrews, C. T. 


lor, London. 
200. Boom and Sxogs, F. 8. Pett, C. 8. Downs, and 
. H. mee, Dover. 
17,201. Serrina ‘Twcuinep Gas Retorts, L. V. Vestraut, 
London. 
ae for Divipinc Surps’ Hoips, C. Moore, 
mdon. 
17,208. NorseLess Pap for Leos of Tases, G. Cotton, 
on. 
li, (po Kiiws for ANNEALING Guass, W. W. Pilkington, 
vei IL. 


17,205. Fivusaine Ciosets, T. Plevins, London. 

17,206. SLipina hy rete J. Wilson, J. McConechy, 
and F. W. Clark, G Ww. 

17,207. Coin-oPERATED RNSTILES, H. Caspar, London. 

17,208. PREVENTION TRAMWAY Accipents, T. F. 
Laxton, Batle: 

17,209. a ‘Contam, &c., Apparatus, J. Scott, 


ches 

17,210. Firg-ExTINGUISHERS, H. Beech, Manchester. 

17. 211. Gotr CLuss, A. D. Stuart, Manchester. 

7212. - van stitch Sewinc Macuines, H. Birch, 
to 


17,218, Gotr CLuss, D. A. Stevenson, Edinburgh. 
es Vatves for RecENERATING Furnaces, W. 
Kirkham, Sheffield. 
17,215. Coxernporiox of Wueets, J. A. Briggs and W. 
ndon. 
~~ SEDIMENT-REMOVING Borrie-storrers, T. M. 
ughton, London. 
172i". Look for Carriace Doors, R. C. Dennett, 


17,218. Process for Treatment of Stare, J. Zeller, 
London. 

17,219. Borrie-wecks, A. Doig, London. 

17,220. Wavkine Sticks, G. H. Hardy, London. 

17,291. Manvracrvure of Sa.ons, C. Kolbe, London. 

17,222. DousLe TRAM-LINE CLEARER, H. E. Onion, 


London. 

17,223. Minitany Equipments, H. Lintott and H. T. 
Tal , London. 

17,224. Umprevuas, J. P. Wright, London, 

17,225. Locks, A. Warner, London. 

. Spur Rixas, W. de C. Prideaux, Bristol. 





17,297. Baxy Carriaces, R. McMakin and J. Parsons, 
London. 

17,228. Douste Entrance Gates, J. C. Stringer, 
London. 


17,229. Toot for Crrtmc, &c., WHALEBONE, H. M. 
Knight, London. 
7,230. Wueets of Roap Veunicies, 8. Betjemann, 
London. 

17,231. Tur Wacons, G. Anderson, London. 

17,232. Rerininc Suecar, H. H. Leigh.—(F. 7. Romi- 
guieres, Hawn S 

17,233. Sprrtinc Mucs, H. Iscovesco, London. 

17,284. Horsesuogs, A. W. Knight, London. 

a po ORNAMENTAL MANTEL Boarp, W. H. Borham, 

mdon. 
17,236. Letrer Cases, &c., A. E. A. Ray, London. 
17 287. EVAPORATION and DIsTILLATION, P. Calliburces, 


London. 
17,238. Wasiuse Srrip for Doors, H. E. Peake, 
London. 


17,239. GEARING of Macuine Bettine, A. Weerth, 
London. 

17,240. Burron-HoLE Sewixc Macurves, H. H. Lake. 
—(Z. B. Moore, United States.) 

17,241. Fasteners for the Lecs of Trousers, H. H. 
Lake.—(H. D. Blakeslee, United States.) 

17,242. Station Inpicators for RarLway VEHICLES, J. 
Kueffer, London. 

17,248. Pencit Cases, F. Edmonds, London. 

17,244. Cure for Putmonary Comptaints, J. J. 
Pretlove, London. 

17,245. Baxinc Powpers, B. Willcox.—(The Rumford 
Chemical Works, United States.) 

17,246. ANTI-FRicTION Berarinos, H. H. Lake.—({7. 
Tripp, United States.) 

17,247. Etectric Apparatus for TRANSMITTING Motion, 
M. W. Dewey, London. 

17,248. AxLE Lusricarors, J. J. Stever, London. 

17,249. SeamMiess Hottow Wire, C. R. Smith, 


mdon. 
17,250. WericHinc Apparatus, H. H. Lake.—({7he 
Wa hl International Car Scale Company, United 


tes.) 
li, Se PostaL Wrappers, W. H. Hook, 
1D: 
17,252. PENETRABLE TaRGets, T., B. Burns and R. H. 
Lee, London. 
17,253. SPIRALLY CorLiNc Wire, J. Thompson, 
ndon. 
— Bey Licutinc Devices, J. H. Farrel, 
lj, 5. Tries and other Purce.arn Goons, H. Baggaley, 


17,256. Insect DESTROYER, W. P. Thompson.—(P. 
Leonardi, P. Zen, and G. Sardi, Italy.) 

17,257. Art of Teacuine, W. M. Williams, London. 

17, 258. Heatinc Apparatus, W. F. Sharp, London. 

17,259. Vapour Lamps or TorcHEs, J. Su ield, London. 

17,260. ATTacHMENT for BicycLes, G. and A. Beales, 


on. 
17,261. Topacco Pires, G. L, Guibara, London. 
17,262. Extractinc Juices from Fruits, M. Penstone, 


on. 

17,268. Crossincs for Caste Ramways, J. P. Orr, 
London. 

1j, var PuotocrarHic PLaTe-wasHiInG Racks, E. A. 


—* London. 

17,965. EATING CONSERVATORIES, &c., L. P. Lover- 
sidge, London. 

17,266. ELectric Raitways, J. C. Fell.—(C. Richter, 
United States.) 

17,267. Dress Support, W. J. Morton, London. 

17,268. TREATING VEGETABLE PARCHMENT, A. Wilbaux, 
London. 

17,269. Hoiper for ScrusBinc Brusues, C. Huelser.— 
(J. J. Beilmann and EB. Levi, Germany.) 

17,270. HarpentInG the Surnrace of CALENDER ROLLERS, 
&c., C. W. Model, London. 

17,271. Devic for TuRNING Music Sueets, C. Huelser. 
—(H. Nothhass, Germany. 

17,272. WHeeLeD Boor, E, M. Zimmermann, London. 


29th October, 1890. 

17,273. VeLocipepe WHEELs, H. W. Parnall, Bristol. 

17,274. Trot_y Spiint, A. McConnell, London. 

17,275. Soars for Skin Diseases, C. R. Illingworth, 
Clayton-le-Moors. 

17, 276. Boats’ Cuock, J. Muir, Liverpool. 

17, 277. TREATING FLUIDS ELECTRICALLY, R. Wother- 
spoon.—(H. Rowley, Australia. 

17,278. Sewina Macurnes, W. H. Inslee, Glasgow. 

17,279. Maxine Iron and Street, The Manchester 
Oxygen (Brin’s Patent) Company and B. H. Thwaite, 
Manchester. 

17,280. Corkinc or CLosinc Borrues, H. J. Robson, 


Leeds. 
oo Game, &., G. R. Love and J. Gibson, Pais- 
17, oho Weioume and Measurine Liquips, F. Nunns, 
17 388. ‘Tamms, &c., Boots or SHoxrs, E. J. Royston, 
17,284. Counneup Gavary Bout and Cuarn, E. Giinther, 
London. 
17,285. Sprine Fork for Bicycues, &c., J. Gibbs, jun., 
Dublin. 
17,286. Lire-savina Appliance, W. E. Hutchinson, 
Stockton-on-Tees. 
17, wee ere of Peat Fvet, &c., W. Smith, 
17, 238. _ for VeLocipepe Wueets, &c., E. Holt, 
anchester. 
17,289. APPARATUS for CLEANING Carpets, W. Tatter- 
ord. 
17,290. Bars for Steam Borter Furnaces, J. Burden, 


Birmingham. 
17 291. Nosrepacs, A. E. Wells, London. 





17,292. Evectinc Mecuanism of SMALL-ARMS, W. Baker, 
Bi ‘ham. 


jirming! 

17,298. ADvERTIsSING on Horses’ Harness, J. W. 
Collis and P. A. Le Feuvre, London. 

1 2.  Wamow Sasu Fasrener, W. B. Press, Leyton- 


17 200. ” ApsustiNe Corps or Srraps, A. F. Mabon, 


17,296. ‘ese Arresrers, W. P. Thompson.—(C. 
Cooper, Australiu.) 
ne gin or Derector Enve.ores, T. W. Mark, 
verpoo! 
17,298. - EES Accorpions, &c., J. Aldcroft, 
iverpool. 
17,299. Gas Encines, D. Mottershead, Manchester. 
17,300. Sweat Banps for Hats, J. B. Harrison, Man- 
chester. 
17,301. Enoine Inpicators, A. F. Mabon, G Ww. 
17,302. Curtine the Epors of Bars, C. Carter, Levens- 


ulme. 
17,303. Forks with Crosina CLaws, E. C. Massey, 
rockley. 
17,304. Repucine Visration in Venicies, L. Radclyffe, 
Birmingham. 


ng! le 

17, pone APPLIANCE ad Guipinc PeramMBuLators, A. 
in, 

sg eon CnicKer a Tennis Bats, A. W. Trimmings, 


a i of Roap and Rai Venicres, C. M. 


Ashdown. 

17,808. SwitcH for Evecrric Licut, C. W. Cox and F. 
Rol " cag ol 

17,309. Execrric Suips’ Licuts, C. W. Cox, F. Robin- 
son, and W. H. Gritton, Liverpool. 

17, 310. CABLE Havuiace, W. E. and W. M. Winby, 
Birmingham. 

17, ne ee Disinrectants, C. R. Conder, 


17, 312. ‘Ta, R. A. Shapland, London 
37; i318. Propuction of URANIUM nempel Wt Watkins, 
on. 

17,314. Automatic Cart Brakes, J. T. Buxton, 

mdon. 

17,315. Wiepow Fastenines, A. Lamy .- + ane 

17, "316. Cos for CuiLpREN, J. M. White and J. 
_Hancock, London. 

. GUARD for WuEEts of Hansom Cass, R. and 


17, 318. © eng SUSPENSION Raitways, T. Lidster, 
Lon 
17,319. “Hor. -AIR Furnace, G, F. Redfern.—(S. Bevi, 


Braz 

1780, Yaonrs, &c., C. Pelham, jun., and G. Sitton, 
17,321. ARTIFICIAL FvEL, J. Morris, London. 

17 "322, TeLerHones, E. Hartmann and W. Braun, 


London. 
Houes, W. L. Magden 


17,323. Drittmsc Square, &c., 
and C. D. Bennett, London. 
17, ou. ayers Macutne for Liquins, G. H. Ellis, 


17,325. —s &c., for Sick Persons, M. Tell, 


mdon. 
17,826. Dygemnc TextTite Mareriats, C. D. Abel.— 
1. M. Rotten, Germany.) 
17,327. Erecrric Meter, H. W. Miller, London. 
17, (328. AsErTic WOUND-DRESSING MATERIAL, F. Flinsch, 
mdon. 
17,329. Brewrinc OaTMEAL Stout and Porter, J. Rose, 
ndon. 
= ee Hospirat Locker, &c., A. Carter, 
17, 331. ——s &c., TRamcars, E. L. Pease, London. 
17, 332. CLEANING, &e., Trin Prates, D. John and J. 
Powell, London. 
7,333. DrrEct-acTixc Sream Pumpinc Enornes, A. E. 
T. Lees, London. 


30th October, 1890. 


17,834. CARPET-CLEANING MacHINERY, C. Thorpe and 
eminson, ———. 
17,885. ELectric Motors, F. B. Fawcett, Weston- 
super-Mare. 
17,336. Currer for Borinc Hoxes, G. W. Davis, Bir- 
mingham. 


4 

17,337. Cyrcxes, J. Mallol, Birmingham. 

17,838. Viapucts or SUBMARINE Bruvces, W. P. Thomp- 
son.—(F. E. Strom, F. T. Lindman, and J. A. Hilliker, 
United States.) 

17,339. Cameras, R. Fowler, Liverpool. 

17, 340. Ecc-BEATERS, J. Schreiner, Liverpool. 

1734. BicaRBONATE of Sopa, W. P. Thompson, 


1. 

ee . Fasnecs of Frsrous MaTeERiAL, B. Tettweiler, 

Liverpool. 

17,343. Om Lamps, T. Wilson, Liverpool. 

17,344. pugnnetne for Ratstnc Game, &c., T. Wilson, 
Liverpoo! 

17, 40. Comma Woot, &c., H. Calvert and J. Binns, 


on. 
17,346. Prerarinc Cotours for Distemperinc, J. 
aake, London. 

17,347. Lusricators, J. Fleischer, London. 

17,348. PerroLeum Burners, J. Gallacher, London. 

17,349. ENvELores, W. P. de M. Wynn, London. 

17,350. — — of Bars, &c., R. 8. White and 
0. Smith, G 

17,351. CHLORIDE of ! Ammonium Inwaer, J. N. Harris, 


17,352. “Rorary Enctnegs, R. Wilcox, London. 

17,358. MeTaLiic CARTRIDGES, J. Penners, London. 

17,854. Secrer Lockxine Device, P. Frederick and F. 
Stang.—(J. Weichberger, Austria.) 

17,355. WirmpRawine Corks from Bortries, H. Hol- 
iand, Brentwood. 

17,356. Bortnc Hoxes in Puiates for Boots, R. R. 
‘Ambler, Keighley. 

17,357. Disencacinc Gear for Boats, A. Wilson, 


iw. 
— Mvp Guarps for Cycies, H. McQuiston, jun., 
OW. 

17,359. Horses’ EtBow Pap, T. Offord, London. 
17,360. INDIA-RUBBER Screw Coosa, T. Offord, London. 
17,361. — FraGite ARTICLES, E. A. Jahncke, 


Lon 

17,362. Taavineswe Apparatus for ADVERTISING PuR- 
poses, Southern Publishing Company, Brighton. 

17,368. Cir Butroys for Garments, E. Rothholz, 
Manchester. 

17,364. Coach Wrencn or Key, 
Braintree. 

17,365. Tosacco Pires, W. Plant, Birmingham. 

17,366. APPLICATION of ELECTRICITY through Boots, 
&c., to the Human Bopy, W. Mannion and J. 
Hewitt, Leicester. 

17,367. BRIDLE Bits, F. H. Wincer, Birmingham. 

17,368. Growi1nc Corn, J. Westaway, Bristol. 

17,369. ADVERTISING Car, A. F. Hughes, —— 

17,870. MawuracTuRING Hees of Boots, A. Andres, 

ndon. 

17,371. Gas Enornes, J. Higginson, jun., Birmingham. 

17, "372. Firtixe Sprincs on AXLEs, H. McPherson, 
Glasgow 

Ls »873. Copyrxe Inxs, &c., H. Beales, Bristol. 

7,874. Comepnsanee Seren, P. I. Bloomfield and W. 
awe Woolley, Birming! 

17,875. ELectric Motor, J. B. Denis, London. 

17, "376, ARMOUR Puates, V. Perrin, London. 

17, "377. MANUFACTURE of Parer Bags, E. Metzenaur, 
United States. 

17,878. Sarety Frre-EscaPg, D. McKellar, London. 

17, "379. Copine, &c., TELEGRAMS, Xc., 8. J. Mackie, 
London. 

say REVERBERATORY FurNACEs, J. von Langer and 


L. E. Rogers, 


. Cooper, London. 
17,381. Device for Convertinc Motion, 8. Sloan, 
London. 
viond Piates for CoLtoun Printine, J. Michaud, 
mdon. 


17,383. Burron-HoEs, G. G. Meyer, London. 

17,384. Grippinc Mecuanism for Bronzinc and other 
Macuinss, H. Shilton and H. May, London. 

17,885. Burninc Reruse, &c., J. G. Galley, London. 
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~~ Fastenine for CupBoarps, &c., W. Holbrook, 

enge. 

17,887) Twistixa Macuwxery, A. J. Brook, London. 

17,388. Dryine Harr, F. J. Ravenscroft, London. 

17,389. Screw Prope.iers, A. Vogelsang, London. 

17,390. Pappite Wuee.s, A. Vi , London. 

17,391. Batt Bearrnes, H. H. Lake.—(H. Howard, 
United States.) 

17,392. Hypro-FLvo-siticic Acip, &c., M. Blumrich, 
London. 

17,393. Urinisine the Excess Exercy, &c., of Movinc 
Veurcies, H. Williamson, London. 

17,394. Errectinc a PERMANENT MAKE or BREAK of an 
Exectric Crecuit, L. V. Chabrand, London. 


Slst October, 1890. 


17,395. DouBLe-action Disintecrator, O. Gibbons, 
Wordsley. 

17,396. Stoppers for Mrverat Water Bort.es, J. L. 
Sutcliffe, South Shields. 

17,397. Gas GLope Ho.per, H. Harper, Birmingham. 

17,398. Forminc Fincer Rines, W. H. Peckham, 
London. 

17,399. PLacarpinc and Apvertisinc, The Southern 
Publishing Company, Limited, Brighton. 

17,400. Toy, J. W. Hardwick, Leeds. 

17,401. Loosentne Stoppers of Borries, J. Thompson, 
Manchester. 

17,402. Exvecrricat Conpuctrors, D. Cook, C. R. G. 
Smyth, and E. Payne, Glasgow. 

17,403. Sewinc Macurnes, D. R. Dawson, Glasgow. 

17,404. Stop-motion for Weavinc Looms, W. R. Bowker, 


nm. 
17,405. VecetaBLe Pans, A. E. Royds, J. E. Fisher, 
and J. Gates, Manchester. 
17,406. Fisninc Nets, W. Ireland, Glasgow. 
17,407. Guass Retorts, T. G. Webb, London. 
17,408. Stove TiLep Grates, T. P. and H. 8. Moorwood, 
Sheffield. 
17,409. ProreLLeR WHEELS, G. W. Pelton, London. 
17,410. Cows for Ventitatinc Saips, P. Taylor, 
ASGOW. 
7,411. Buiow-orr and Freep Apparatus for Sream 
Generators, J. N. Aronson, London. 
17,412. Avromatic Cut-orr Gear for Steam ENGINES, 
8. M. Hollick, Birmingham. 
17,413. Horsesuoss, J. E. Jarvis, London. 
17,414. Om Lamps, J. Cant, Dundee. 
17,415. Currine Cake Tosacco, J. Sellars, Derby. 
17,416. Movururrece Protectors for Winp INsTRU- 
MENTS, H. Bernert, i 
17,417. Hanpizs for Doors, G. Lewin, Nottingham. 
17,418. Mecnanicat DravcHuTsoarD, A. 8. Williams, 
Manchester. 
17,419. Automatic Lockrye Motion, H. Sutcliffe, 
Manchester. 
17,420. AUTOMATICALLY Measurinc Liquips, K. 
Berent, Manchester. 
17,421. Scarr, E. Noakes, London. 
17,422. Frre-tichters, W. Johnson and J. Akam, 
Bradford. 


‘0 
17,423. Necxtre Fastevers, L. Greenwald, London. 
17,424. ApverTisinc, F. W. Blood and C. Bates, 


Live 1. 

17,425. Disramortsc Om upon Waves, E. Buntzen, 
Live! 5 

17,426. Firoatinc or Sea Anycuors, C. A. Oliver, 
Live l. 

17,427. Manvracturinc Corn Propvucts, B. G. 
Hudnut, Liverpool. 

17,428. Gas Sroves, W. P. Thompson.—{L. Lobet, 
Belgium.) 

17,429. Saurttes for Looms, A. Rutherford and A. 
Roylance, Manchester. 

17,430. Quick-DryIne Privtrsc Cots, R. Koehler, 
London. 

17,431. Ratsmvc, &c., Suips’ Boats, G. A. Newall, 


sley. 
17,432. Bruianp Marxrnc Boarps, 8. Chappel, New- 
castle-on-Tyne. 
17,433. Lacrne of Boots, &c., A. H. Hunter and R. L. 
Gilmore, Dublin. 
17,434. Maxine CHeroots and Buncues, O. Wartmann 
and C. Bayer, London. 
17,435. Strpmve Box for Matcues, &c., N. Browne.— 
(T. Remus, Germany.) 
ee Tonrnc Srrincep Musicat INSTRUMENTS, 
: , London. 
17,487. Sarery Fasrentnos for Scarr-prns, C. Bachem, 
London. 
17,438. Ewers, &c., The Worcester Royal Porcelain 
Company, Limited, and E. R. Evans, London. 
17,439. Frampeacx Lamps, G. J. Mayer, London. 
17,440. Fasrenryc Tires on Wee s, W. H. Chaplin, 
jun., London. 
17,441. Retarsinc Bep C.otues in Position, C. H. 
des and J. Waring, London. 
aga Brusnes and the like, E. Catton, 
ndon. 
17,443. Propucine Sounps, W. B. Barker and G. T. 
Vincent, London. * 
17,444. Fituise for GaLyanic Batreries, M. Miithel, 
London. 
17,445. Psotrocrapnic Apparatus, W. F. Stanley, 
London. 
17,446. Frcrerine in the Makino of Japan, R. Wood, 
mdon. 
17,447. Expansion Siipe Vatve Mortiox, J. Klin, 
London. 
17,448. VentirLator and Dress Protector, A. Bat- 
chelor, London. 
17,449. Se_r-Apsustinc Birp Percn, G. Talbot, 
London. 
17,459. Pencit Hoipers, W. Hall and R. Capstick, 
London. 
17,451. Raistnc Rartway, &c., CARRIAGE WinpDows, 
J. Robertson, London. 
17,452. Japanntnc Rips, &c., of UmBRELLAS, W. A. 
Bindley, W. J. Gell, and A. F. Boham, London. 
17,453. Purirication of Sewace, J. W. Slater and 
the Native Guano Company, London. 
17,454. Bicycies, E. Worms and A. 8. Zwierzchowski, 
London. 
17,455. DRAWING PERSPECTIVES of GEOMETRICAL Forms, 
O. Imray.—(P. Fiorini, Italy.) 
17,456. Gas, &c., Burners, G. Roberts and G. Hally, 
London. 
17,457. ADJUSTABLE Wrencues, A. J. and A. Eade, 
London. 
17,458. Encravinc the Surrace of Cy.inpers for 
Cavico Printinc, J. Hope, jun., London. 
17,459. Exectrric Arc Lamps, F. V. Maquaire, 
London. 
17,460. Carrripce Catcuer for Bout Guns, P. Mauser, 


ndaon. 

17,461. ManipuLatine Rock Dri1s, W. A'C. G. Birkin, 
London. 

17,462. Sprinc Hotper of Wixvow Bu1nyps, J. Kent, 


mdon. 

17,463. Breech CLosinc Mecuanism, H. Schneider, 
London. 

17,464. Sopsectinc Grain to Air, F. E. V. Beanes, 
London. 

17,465. IvTerNaLty Rispep Tvuses, C. E. Ellis, 

mdon. 

17,466. Compounp for Treatinc Fue, H. H. Lake. 
—{The Standard Coal and Fuel Company, United 
States.) 

17,467. Rutiyc Lirmocrapaic Prates, J. Hope, jun., 
London. 

17,468. BorrLe Stoprers, G. H. Jones, London. 

17,469. Manuracture of Fioor-cLotu, &c., A. Grupe, 
London. 

17,470. Treatinc Fuet, H. H. Lake.—(The Standard 
Coal and Fuel Company, United States.) 

17,471. Rattway Sicnaurne, J. B. Jepson, London. 

17,472. Borrtmsc of Branpy, &c., W. B. Fitch, 
London. 

17,473. Ratn Gavuces, G. B. Tomes, London. 

17,474. Fitryc Lerrers and other Loose Sueets, G. 
Pabst, London. 

17,475. Licutine Buicprncs, &c., PLaces, J. B. Petter, 
London. 





17,476. Horsrsnogs, T. J. Thompson, London. 

17,477. Hor-arr or Vapour Barns, C. A. Berthe, 
London. 

17,478. Borries, J. A. Young, London. 

17,479. Tires for VeLocipepe Wueg.s, J. B. Dunlop, 
London. 

17,480. Apparatus for Heatinc Water, W. J. F. 
Andrews, C. E. Cobley, and F. Horton, London. 

17,481. Cosnectina Brace Enps to Braces, F. Tew, 


don. 
17,482. Device for Measurinc Corn in a Casn-pox, J. 
‘ock, London. 

17,488. Rac Enornes, C. Heinmer, London. 

17,484. Compounp for Treatinc Fue., H. H. Lake.— 
(The Standard Coal and Fuel Company, United States ) 

17,485. Warp Roivers, C. U. Piat and J. A. Pierrel, 
London. 

17,486. Macwetic Separators, C. W. and L. B. Atkin- 
son, London. 


London. 
17,488. Lamp Posts for Exectric Licutine, J. A. 
Radley, Norwich. 


lst November, 1890. 


17,489. “ BLack Potrery,” W. T. Crooke, Kenilworth. 

17,490. Fire Avtar, P. Neil, London. 

17,491. AncHor, G. Sloggett, Cardiff. 

17,492. Box for Apvertisine, J. B. Holt, Church. 

17,493. Gano-pLover, J. P. Bayly.—(C. McGuire, 
United States.) 

17,494. Appinc Macaine, J. P. Bayly.—(W. Fleming, 
United States.) 

17,495. Loom-sHoTTLE THReEapeR, J. P. Bayly.—(B. 
Harris, United States.) 

17,496. Sarery Prix, J. P. Bayly.—(C. Noyes, United 


17,497. Carn Courtine, J. P. Bayly.—(J. Chesnut, 
United States.) 

17,498. . Box, J. P. Bayly.—(C. Hescor, United 
States. 

17,499. Piano Tunine Pin, J. P. Bayly.—(/. Thorpe, 
United States.) 

17,500. DouBLE-SEALED Warer Trap, J. P. Bayly.—(R. 
Baker, Canada.) 

17,501. Rartway Car WueEc1, J. P. Bayly.—({ W. Brown, 
United States.) 

17,502. CaBLe Grip, J. P. Bayly.—(A. Brumuzell and 
M. Doolittle, United States.) 

17,503. Brick Drier, J. P. Bayly.—({P. Arnold, United 
States.) 

17,504. Rarway SiGNALLine Apparatvs, J. P. Annett, 
London. 

17,505. Decoration of Gass, E. Cable, London. 

— Feepine Coat, &c., to Furxaces, J. Murrie, 
G Ww. 

17,507. Fue. Economiser, J. Murrie, London. 

17,508. BaRREL-HooPING Macurnery, J. T. King.—(L. 
Hunter, United States.) 

17,509. BARREL-HooPING Macuinery, J. T. King.—(L. 
D. Morrison, United States.) 

17,510. Pickinc Mortons, J. South, London. 

17,511. Croas, J. Holt, London. 

17,512. Cycigs, G. Asquith and C. Flitcroft, London. 

17,513. PepestaL WaTer-cLosets, C. Darrah, London. 

17,514. Frurer Presses, J. E. Weyman and J. A. Drake, 
Sheffield. 

17,515. Sreps, &c., G. B. Lukin and H. F. Baker, Bir- 


ming > 

17,516. Storpprinc Fiow of Om from Lamps, 8. Noton, 
Manchester. 

17,517. Stoprers for Borries, &c., J. Ormerod, Man- 
chester. 

17,518. Pencur Suarpeners, A. H. Woodward.— 
(Bonjils, Monneret and Co., France ) 

17,519. “Runaway Pory” Puzziz, J. M. Brockie, 
Carm: 


en. 

17,520. Putverismnc and Crusninc Mitts, C. E. 
Hall, Sheffield. 

17,521. Crusninc Macuines, C. E. Hall, Sheffield. 

17,522. Brakes for Rartway VenIcies, W. D. Sains- 
bury, London. 

17,523. Tires for VeLocirepE Waeets, C. W. Marfell, 
London. 

17,524. Boots, E. Gorrill, Manchester. 

17,525. Ventitatiyc Arm from Munes, J. Rixson, 


ury. 

17,526. Worxkrnc-vp Butter, C. J. Thompson.—(E£ 
Aklborn, Germany.) 

17,527. Grippinc Camp, 8. D. McKellen, Manchester. 

17,528. Rusper for Wootten Conpensers, J. Shires, 
Halifa 


x. 

17,529. Drivinc and Carryinc Be t, R. Kerr and T. 
Jubb, Halifax. 

17,530. Macatnes for Stampine, &c., F. Preston, Man- 
chester. 

17,531. Backinc Textie Fasrics, R. W. Thom, Man- 
chester. 

17,532. ELtecrric Morors, J. Collins, London. 

17,533. Securtinc MaTerRiac to Ma-sutnes, J. R. Robin- 
son and E. Rhodes, Bradfo: 

17,534. Currinc Grass into Pieces, E. Reynolds, 
London. 

17,535. Automatic Wurp Socket, T. C. Mallet, Lowd- 
ham, near Nottingham. 

17,536. CoLLapsIBLe, &c., Sea Ancuor, J. Griffiths, 


Newport. 

17,537. Vent Peos, A. E. Weatherhead and J. W. 
Hanwik, Wigston Fields, near Leicester. 

7,538. Osrarninc CoLourinc Martrers, C. A. Collin, 


ow. 
17,539. Currers, G. W. Elliott, Sheffield. 

17,540. Mournine Stationery, C. Harvey, London. 
17,541. Brakes, M. E. Buckland, London. 

17,542. Vacina Tuses, F. J. Gibson, London. 

17,543. Printinc Macuines, J. and R. Elliott, 


London. 
17,544. Frre Grates and Furnaces, G. C. Baker, 


mdon. 

17,545. Ostarnrnc Copies of Written Martrer, J. 
Fordham and G. H. Smith, London. 

17,546. Cover Piates, A. Pye-Smith and T. Mander, 
London. 

17,547. Iso EvcEenoi, G. de Laire, London. 

ee Sweerinc Macuines, E. C. Hawtrey, 


on. 
a Fe Lusricators for Bicycues, &c., R. J. Hinton, 


mdon. 

17,550. Borine Ecos, F. J. Oldacres, London. 

17,551. Wisp-Boxes for Orcans, C. Huelser.—(A. 
Sandberg, Germany.) 

17, pol AppLyinc Stamps to Envevores, A. G. Dienz, 

on. 

17,553. Umpretta Hanpves, A. R. Eady, London. 

17,554. Locks, C. C. B. Douglas.—(J. G. and F. R. 
Trevithick, New Zealand.) 

17,555. BREECH-CLOSING MecHaNismM of QUICK-FIRING 
Guns, H. Schneider, London. 

17,556. Sewers, S. F. Prest.—(G. E. Waring, jun., 
United States.) 

17,557. Invert Sucar, A. Wohl and A. Kollrepp, 
Londo 


n. 
a GENERATOR and ELECTROMETER, J. J. Rathbone, 
ndon. 
17,559. Cuimney Openines, G. J. Chambers and J. 
awkes, London. 
17,560. Lockep Swircues, J. A. Iliffe and H. Barton, 
London. 
17,561. Revotvinc Fry for Awno.ine, A. Angell, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


431,880. Vatve Gear, E. N. Dickerson, jun., and C. 
W. Gould, New York, N.Y.—Filed February 19th, 


1890. 
Claim.—The combination of a dri shaft, a vibrat- 
ing link connected to said dri by a radius 


ving 
bar, and an excentric and excentric rod and fixed rock 





shaft driven from said link by a connection ener 
with said link and adjustable thereon, substan 

as described. The combination of a driving shaft, a 
link vibrated therefrom by a radius bar, and an excen- 
trie rod and rock shaft ha a fixed bearing and a 
slide connecting with said link, and a lifter for adjust- 
ing the position of the link in the side, substantially 


[431,880] 





as described. The combination of the link A, radius 
bar T, excentric rod G, driving said link, the fixed 
rock shaft M, having slotted slide B, engaging with 
said link, and a lifter H foradjusting said link through 
the slide B, substantially as described. 


432,114, Gas anp Air Enotne, G. B. Brayton, Exeter, 
N.H.—Filed September 15th, 1887. 
Claim.—(1) In an engine ani d be op 
by the combustion of fuel within the cylinder or in a 
hamb icating therewith, the combination 
of an intermittingly-operated oil-forcing pump, an oil- 
duct leading to the firing end of the cylinder, and a 
spraying jet-pipe which delivers the liquid fuel in a 
finely divided condition within the firing portion of 
the cylinder and communicating with said duct, sub- 
stantially as described, whereby, as a result of each 
forcing stroke of said pump, liquid fuel is mechanically 
sprayed within the | hamber in a diti 
favourable to prompt and practically instant: 
bustion upon igniting any portion thereof. (2) In 
an engine operated by means of fuel pumped to and 
burned within the cylinder or its pene | chamber, the 
combination, substantially as hereinbefore described, 
of a pump having a longitudinally-slotted pump-rod, a 
spring which imparts to said rod a retiring movement 
for charging the pump, a quick-striking cam or tappet 
for driving said rod forward for disc! the con- 
tents of the pump, and a governor-rod provided with 


toa 

















432114] 








a wedge sliding at right angles to and in the slot of 
said rod, whereby the extent of the rearward or charg- 
ing movement of said is restricted by said wedge, 
and varied according to the positions at which said 
wedge may be placed from time to time by the 
governor, and the charges of fuel forced to the cylin- 
der correspondingly varied, and thereby regulating 
the speed of the engine. (3) The combination, sub- 
stantially as hereinbefore described, of the engine 
cylinder or its fi chamber, a jet-pipe or nozzle 
therein for disc ng ~~ fuel in a sprayed or 
finely divided condition, a fuel-forcing pump commu- 
nicating with said jet-pipe, a slotted pump-rod 
retracted by a spring and forced forward at intervals 
by a quick-acting cam or tappet, and a governor-rod 
provided with a wedge sliding in the slot of said 
pump-rod, whereby the retiring or charging move- 
ment of the pump-rod is varied by the governor and 
the sprayed charges of liquid fuel delivered into the 
cylinder correspondingly varied for regulating the 
of the engine. 
432,206. Commutator Brusn, J. F. McLaughtin, 
Philadelphia, Pa.—Filed March 19th, 1890. 
Claim.—(1) A commutator brush for dynamo-electric 
machines, consisting of alternate strips or plates of 
carbon and metal, substantially as described. (2) A 
commutator brush for dy lectric hi 








consisting of alternate strips or plates of copper and 
carbon, substantially as described. (3) A commutator 
brush for dynamo-electric machines, consisting of a 
series of alternate strips or plates of carbon and metal, 
the series terminating at each end with a metal strip 
or plate, substantially as described. 


432,433, AnrmaL Ciipper, C. M. Palmer, Lamartine, 
Wis.—Filed January 3rd, 1890. 

Claim.—(1) An animal clipper comprising a case or 
frame, a cutter, a vibrating arranged to operate 
the cutter and provided with an armature, and an 
electro-magnet or magnets by which to operate such 
armature-bar, substantially as set forth. (2) An 
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animal clipper comprising a case or frame, a cutter, a 
vi ig armature-bar connected with and operating 
the cutter, and electro-magnets arran, on 0} ite 
sides of such armature-bar, substan’ ly as set forth. 
(8) An animal clipper comprising a case or frame, a 
cutter, two electro-magnets, a circuit-closer by which 
such electro-magnets, may be alternately energised, 
and the armature-bar extended between the magnets 
and arranged to be alternately operated thereby, such 





i 


armature-bar being connected wi 

having an extension or portion fed to 
the circuit-closer, all substantially as set f 
An animal clipper having a case or frame, ee () 
cating cutter, a pair of electro-magnets, circui — 
devices by which the circuits of such magnets eee 
closed, and an armature-bar pivotted between in be 
having its front end arranged to operate the Coda, 
cating cutter and its rear end to 
circuit-closer, the said armature-bar being ext 
between the magnets, substantially as set fetended 
In an animal clipper, substantially as descr £ 
combination of the case or frame, the cutter 
vibrati armature-bar arranged to oj 1 the 
cutter, the electro-magnets On opposite Such 
of such armature-bar and adap to operate the sides 
and the electrical connecting and circuit-making an] 
breaking devices, substantially as set forth, and 


432,359. AnoLe Piston Evang, R. ¢, Berry 
vette, Ind.—Filed March 4th, 1800, © 27% laja 


inclined shaft 8, connected with driving dist Mh 





9, the cylinders 12, having ports 14, pistons 18, pj 
rods 15, and bevel gear teeth ' 22, endl the driving aan 
5, having bevel gear teeth 23, of the steam chest 9 
having exhaust channel 27, and the stationary valve 
28, having inlet and exhaust openings 31, 32 and re. 
versing handle 33, substantially as described. 


432,520, Apparatus ror CoaTiING PLates wits Try 
D. Edwards, R. Lewis, and P. Jones, Morriston, 
Swansea, England.—Filed October 26th, 1889, 

Claim.—(1) The combination, substantially as 
before set forth, of a tinning pot, a rack of parallel 
are bars fixed therein ada) simultaneously to 

old several plates side by side and subject to the 
action of the coating metal, a fiux-box above the 
tinning pot, two or more pairs of withdrawing rolls in 
the flux-box, a dipping or finishing pot, feed rolls 
completely imme’ therein, and continuous 
guide bars extending from just above the withdra' 
rolls to just above the feed rolls and adapted to con- 
duct the plates or the one to the other, 

2) The combination, substantially as hereinbefore set 

orth, of a tinning pot, a rack of parallel guide bars 

fixed therein, adapted simult ly to hold several 
plates side by side and subject to the action of the 


[432520] 














coating metal, a flux-box above the inaing pot, two 
or more pairs of withdrawing rolls in the flux-box, a 
dipping or finishing pot, feed rolls completely immersed 
therein, continuous arched guide bars extending from 
just above the withdrawing rolls to just above the 
feed rolls, a flux-box above the finishing pot, a second 
pair of rollers in said pot, a guide in the cope ti 
adapted to conduct the plates from one pair of rolls to 
the other, both the guide and rolls being beneath the 
normal surface of the metal melted in the pot, and 
two or more pairs of rolls in the second flux-box— 
arranged one pair over the other beneath the level 
of the flux—between which rollers the coated plates 
pass. 
432,530. Composire Heiocuromy, F. B. Jves, Phila- 
delphia, Pa.—Filed February 7th, 1890. 
Claim.—The method of producing a composite helio- 
chromic picture, which consists in supe’ ig upon 
a screen the i 3 of three photographs, one pro- 
duced by the joint action of red, orange, yellow, and 
yellow-green trum rays, but chiefly by the orange, 
and least of all by the deep red and the yellow-green, 
another produced by the joint action of orange, yellow, 
yellow-green, green, and blue-green spectrum rays, 


[432,530] 





but chiefly by the yellow-green, and least of all by 
the omnan: a the Tincgreen, another peer by 
the joint action of blue-green, blue, and violet aera 
rays, but chiefly by the blue, the spectrum sy" 
having been made to act upon the plate with an 
sity corresponding to their power to excite the apap 
colour sensation which the respective picture is pe 
signed to represent, and projecting the first bya 
t, the second by green light, and the thi 
blue-violet light 
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1 and twelve miles from Liverpool, separated from a popu- | From the direction of Eastham the first line interfered 
ene THE er SHIP CANAL, lation of 86,000 dwelling at Widnes and the neighbourhood | with is the main line of the London and North-Western 
int! © IY. by an estuary only a quarter of a-mile across. The ferry | Railway ay the north, and in close proximity is 





Apove the Old Quay Docks at Runcorn the centre line 
of the canal curves slightly to the north, and continues 
its course in @ north-easterly direction, nearly ay 
with the direction through Frodsham Marsh. See the 
map below. The curves to which we alluded on page 285 
are necessary to carry the canal round the promontory on 
which the town of Runcorn stands. The land rises at the 
back of Weston Point between the canal and the London 
and North-Western ag: wy 4 line to 240ft. above water- 
level in the canal. On this bluff are the well-known new 
red sandstone or Runcorn stone quarries, from which 
enormous quantities of building material have been 
obtained. The stone is largely used for various purpose in 
the locality. Liverpool Docks have employed it to a great 
extent. Tramway lines communicate with the Bridge- 
water and Weston Canals at the foot of the hill, and in 
the latter accommodation for coasters has been provided 
for many years. When the Spithead forts were building 
some twenty-five years ago, the hearting was largely 
taken from the Runcorn quarries, and most of the 
important engineering works on the West Coast of 





ze 





EPSEPESEES = 


&ER S 


@ 
2 


and footbridge have proved a good investment for the 
railway company, and the traflic by road would, no doubt, 
be enormous. The necessity for a vehicular bridge was 
felt in the beginning of the century, when Telford made a 
report and estimate, and must be much more necessary at 
the present time. We wonder ifin future County Councils 
will have a keener regard for the interests of the public, 
and obtain from applicants, who seek special powers at 
the hands of Parliament, enabling private interests to be 
interfered with, concessions pro bono publico, without 
at the same time spending the ratepayers’ money too 
lavishly. 

Railway companies in search of dividends have been 
more enterprising than public authorities or individuals, 
for they, as we have seen, cross the river six times, and 
all these bridges are of modern date. A second turn- 
bridge will be built sixteen and a-half miles above 
Eastham to accommodate a considerable area of land 
lying between the ship canal and the Mersey in this 
Ipcality. The span of all the turnbridges is 75ft. in the 
clear, and they will be actuated by hydraulic power. | 








land have used the excellent stone to be found in 


As Warrington and its environs occupy both sides of the 
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that of the Cheshire Junction Railway Company, owned 
jointly a London and North-Western and Great 
Western Railway Companies. Both railways now cross 
the river Mersey at Walton Bridge, but this is 
the only point at which they are contiguous, although 
running parallel for some miles. By commencing the 
diversion to the north-east of Moore and Daresbury 
stations respectively, the railways are carried over the 
Ship Canal on the same viaduct, which is laid with four 
lines of rails, this being necessary to provide for the 
heavy traffic using them. For all these railway devia- 
tions the gradient is fixed at 1 in 135, less steep than at 
Runcorn, where the London and North-Western made 
their own arrangements and laid the rails at an inclina- 
tion of 1in 114. The length of the London and North- 
Western Railway deviation is 2% miles, of the Cheshire 
Junction Railway deviation 1} mile. On the Lancashire 
side a branch line is shown connecting these railways with 
Warrington Dock. This dock embraces the bed of the 
river above Wilderspool in the direction of Arpley, and is 
parallel to the High-road on the other side, so direct 
access by road and rail will be available. It is 223 acres 


re hill. Blocks can be quarried to any size, the limit being | Mersey, it is incumbent on the engineer to pass a mile to | in extent, and has seven acres of quay area, the length of 


the strength of the tackle and dimensions of tunnels. 
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to deal with. Run- 
E corn Bridge could 
not be interfered with—that was taken as a stan- 
dard ; and from Eastham to Old Quay, some fourteen 
miles off, within which distance connections have 
been formed with three important inland navigations 
—the Shropshire Union at Ellesmere Port, the Wea- 
ver at Weston Point, and the Bridgewater at Run- 
corn—and two railway companies; the only cross- 
ings to be provided are two ferries—one at Stanlow 
and the other at Ince. At Old Quay a swing bridge 
becomes ey to afford communication with the 
extensive chemical works of Messrs. Wigg Brothers and 
Steele, situated between the Ship Canal and the estuary 
on the banks of the Runcorn and Latchford Canal, the 
only works of this description found on the whole of 
the Mersey and Irwell navigation. Above the canal 
runs in nearly a straight line, changing its direction a 
little to the south at Norton and Stockton Heath by 
curves of ten miles radius, for ten miles, which carries 
it beyond Latchford Locks, and in this length the 
engineer arranges to pass three railways and most of the 
roads that cross thecanal. At the present time there are 
only three bridges for vehicles, a fourth accommodating 
foot passengers from Manchester to the sea, and this be- 
tween the populous districts of Lancashire and Cheshire, 
the former containing well nigh four million people dwellin 
for the most part in the southern portion. The ol 
crossings were over the Irwell above its junction with the 
Mersey at Barton-upon-Irwell, and the other at Warring- 
ton, These were the sole means of communication until 
1866, when a bridge on which tolls are charged was built 
at Warburton, seven miles east of Warrington, chiefly 
through the instrumentality of Lord Winmarleigh and 
other landowners, whilst in 1869 a footway was provided 
on the east side of the bridge at Runcorn, the railway 
the eee, having purchased the ancient ferry rights from 
ys Marquis of Cholmondeley for £20,000 or upwards. 
th great opportunity for obtaining a road for vehicles was 
en allowed to pass unheeded. Runcorn is a town of 
nearly 20,000 inhabitants, is seven miles from Warrington 


1 For preceding articles, see pp. 285, 157, and 84, 
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Wilderspool and Stockton Heath, where he occupies the 
site of the Runcorn and Latchford Canal, which canal 
has been absorbed or crossed by the ship canal seven 
times on the way from Old Quay. Here a row of small 
houses have been pulled down to make way for the canal. 
We publish a plan showing the various roads from 
Cheshire converging on Warrington Bridge, the lines of 
the railway and their deviations now under construction, 
and also the alterations made in the course of the Mersey 
and the proposed site of the dock to accommodate 
Warrington and the surrounding districts. 

By reference to the plan above mentioned, it will be 


seen that seven roads converge on Warrington Bridge, 
| and the importance of maintaining a convenient approach 


for traffic may be readily conceived, as independent of the 
town of Warrington, these roads convey the traffic 
from Lancashire, north and west, to Cheshire, Wales, 
and the South, and also the traffic from Liverpool, St. 
Helen’s and district, to Stockport and the east of 
Cheshire. During the passage of the Ship Canal Bill 
through Committee, the Corporation of Warrington, and 
the Highway Board of the district, secured clauses by 
which the canal company were bound to provide five 
swing bridges and a high-level footbridge to accommo- 
date the public, the Highway Board stipulating for a 
width of 25ft. between parapets, and that the bridges 
should be built at a level to admit of barges and vessels 
having lowering masts passing under the girders. The 
bridges to be worked by hydraulic power, and to be 
opened or closed in three minutes; all road diversions 
to be 80ft. wide. The Warrington Corporation stipulated 
for bridges 86ft. wide, and that they should be opened or 
closed in one and a-half minutes, and further, at no one 
time should a bridge be kept open longer than ten 
minutes. 

On reconsidering the question, the Ship Canal Com- 
pany directors decided to appeal to Parliament for 
amended powers in reference to these bridges. It 





was felt that their number was excessive, and a 
| new element became more prominent, namely, the 
, requirements of the traffic to the Latchford station 
of the London and North-Western Railway Company. 
This has to be lifted from the ground-level on to a lofty 
_embankment, and to get access to this, as well as to 
secure a fixed crossing over the canal, it was at length 
arranged, after much discussion and long delay, to have 
| three swing bridges and one fixed high-level bridge as 
shown on our plan, and Parliamentary sanction was 
obtained for this during the last session. This plan also 
| shows the lines of railway deviations near Warrington 


| the south of Warrington Bridge, between the suburbs of | quayage amounting to two-thirds of a mile. Up to the 
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present no work has been undertaken on Warrington 
Dock, but the river diversion is complete, and merely 
awaits the removal of thedams. No. 8 railway deviation 
is wholly on the south side of the Mersey, and does not 
touch upon the river. The railway is the second link 
between Manchester and Liverpool, owned by the London 
and North-Western Railway Company, and is the chief 
feeder to their dock at Garston for traffic east and south of 
Warrington. It is also a line for express passenger trains 
from Liverpool to Stockport and Buxton. 
In the plans first submitted to Parliament, in 1883, it 
was proposed to take the line in tunnel under the Ship 
Canal. The length of tunnel being 165 yards, and of the 
deviation one and three-quarter miles, the approaches on 
either side were at an inclination of 1 in 60, and the 
depth below ordinary water level and the surface of the 
rails 46ft. This project would have entailed permanent 
uniping, and was abandoned in the next session. 
The deviation is two and a-half miles long, the gradient 
1 in 185, commencing at Arpley station; the Latchford 
station will be rebuilt on the embankment, five-eighths of 
a mile from the bridge over the canal, and both passenger 
and goods accommodation will be provided at this 
station, while at the low level on which the railway is 
now laid communication can be readily obtained with 
the shipping using the canal. 

It is both above and below this line of railway that the 
ship canal cutting was flooded last week. The violent 
storms of that date have left their mark on many of the 
Public works in the north-western counties, and the ship 
canal, with its 85} miles of cuttings, was especially liable 
to be interrupted at this stage of its development. In 
some of the cuttings the water has been already let in, 
and others nearing completion are guarded by dams re- 
duced to a minimum. It was not, however, due to the 
breaching of a large protecting dam that brought about 
the accident, but by means of a small brook—Sow Brook 
—which joined the Mersey a little below the junction of 
the Bollin—see map p. 34. 

The Mersey waters are dammed back by the company 
at Bollin Mouth, and find their way to the estuary by 
means of the old river course and newly made river 
diversions, without again crossing the line of the ship 
canal. Just below this dam a tortuous bend in the old 
river, 1} miles in length, is cut off, and to provide for the 
exit of land drainage, rivulets, and Sow Brook, which 
empty into it, a water course was left in the solid em- 
bankment, which thus divided the cutting above and 
below. 

Either by the flood in Sow Brook or the rising of the 
Mersey waters, or probably a combination of both, Sow 
Brook burst its channel, and flowed into the cutting, and 
the embankment carrying it was quickly eroded, thus 
connecting the cutting above and below and allowing the 
waters from the old river bend to discharge en masse into 
the cutting. These gathering, had washed away a similar 
bank carrying a brook and occupation road across the 
canal a little lower down, and thus admitted the water 
into a length of about three miles of cutting extending 
to Latchford. Locks and Railway No. 8. The rivulets 
along this length were carried over the cutting by wooden 





| rendered necessary by the construction of the Canal. 





shoots on timber uprights, and these were one by one 
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upset by the flood and the rivulets emptied into the 
cutting. One or two temporary occupation bridges were 
similarly washed down. 

To obtain a means of communication above and below 
Railway No. 3, a tunnel has been driven under it about 
36ft. below rail level. The tunnel is 12ft. wide and 13ft. 
high cut through sandstone, there being a depth of some 
10ft. of this rock over the tunnel, which, moreover, is 
well timbered. Between the sandstone and the rails 
there is about 14ft. of softer material. This, becoming 
saturated with water, would have a tendency to draw to 
the sides and leave the rails hollow; and to avoid all 
possible risk the traffic was for a time carried on a single 
line of rails. A gang of men were at work endeavouring 
to block the tunnel, and confine the waters to the cutting 
above, when the inrush took place, and in the confusion 
and darkness a man was unfortunately drowned. A further 
length of canal was then flooded to Twenty Step Bridge, 
making the total length of cutting under water about 
4} miles. The lock-walls at Latchford are submerged; 
but as these and the bridge abutments are on a rock 
foundation, there is no probability of any damage having 
occurred, and indeed, beyond the expense of pumping 
out the water, the upper portion of which will be run o 
by raising the sluices in the Mersey, and setting up and 
cleaning the machinery left in the bottom, the cost of 
this vexatious accident cannot amount to much. 

It is well that the works on this section are in a for- 
ward state, and that the delay entailed will not hamper 
the general completion of the Canal. The rivulets and 
brooks will at once be taken across the cutting in tempo- 
rary troughs, and the flooded length divided into sections 
by dams, to facilitate pumping operations. The re- 
mainder of the works -_= passed through a stormy 
ordeal in a most satisfactory manner, and, with the 
exception of trifling slips, such as are invariably found in 
highly saturated earthwork, no damage is reported. 








TWENTY YEARS OF NAVAL CONSTRUCTION IN 
FRANCE. 
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Previous to the year 1870 cruisers constructed in 
England and France, if they differed in the general 
features of their design and armament, were not dis- 
similar in the matter of speed. The Vénus and Minerve 
of 2800 tons, launched in 1864 and 1865, with a speed of 
12 knots, were types of the old steam frigates, which at 
that time were so numerously represented in our own 
service. So recently as 1886 the Vénus was carrying an 
Admiral’s flag in the Levant. Sloops such as the Limier, 
Linois, and Volta, of 1300 tons, were not considered 
inefficient with a speed of 11°5 knots. The war with 
Germany did not afford many opportunities for the 
French cruisers, though several German merchant ships 
were captured or sunk in attempting to reach their own 
ports, under a belief that the coast was clear. But, in 
1870, a great advance in the matter of speed was made; 
it is especially notable in respect to two similar vessels, 
the Sané and Seignelay, launched in 1870 and 1874. 
With a displacement of 1900 tons they were given a speed 
of 15 knots; the length was 255ft. and beam 36ft., or a 
proportion of 7:1. Our own vessels of that period with 
similar displacement, such as the Gem class, were only 
13-knot ships with a length of 220ft. and 37ft. beam; nor 
in the design of the C Class, built in 1878, did we recog- 
nise an advance in speed was desirable, and that to attain 
it increased length must be given. In fact, there existed 
in the minds of our naval administrators an idea that the 
police of the seas, under ordinary conditions, required a 
special type of vessel which was not the most efficient 
for war purposes. This is clearly indicated in a para- 
graph of the memorandum accompanying the Naval 
Estimates for 1888-9, wherein it is stated, ‘‘ The dangers 
which threaten our commerce in war time so differ from 
those against which they are guarded during peace, that 
it is no easy matter to make the whole of our Navy 
equally available and efficient for the discharge of both 
duties.” This conception has long hampered us, and 
only recently can it be said that complete emancipation 
from the incubus has come to the British Navy. A 
number of useful vessels of between 1700 and 2500 tons 
were built in France at that time, of which 
few had a lower speed than 14 knots. Of larger 
cruisers, the Duguay Trouin, Duquesne, and Tourville 
are types, of 3300, 5800, and 5600 tons. They have an 
approximate speed of 16 knots. After 1880 there was 
not any remarkable advance in cruiser construction till 
the advent to power of Admiral Aube as Minister of 
Marine. In 1875 he had, as captain, written an article 
depreciating the value of battleships in future naval 
wars, and advocating the construction of fast cruisers for 
attacking commerce. In this he found a firm supporter 
in the late M. Gabriel Charmes, who enlarges upon this 
topic in his work, “‘La Réforme de la Marine.” The 
idea then promulgated was that, as ironclads could not 
be protected against the torpedo boat, their construction 
should cease. The commerce and unfortified towns of 
the enemy should be the principal objects of a naval 
force in war, and therefore the construction of fast 
cruisers should be the leading feature of French ship- 
building. Admiral Aube, to a large extent, carried out 
this view, the result being that work was stopped on 
certain battleships, or limited to such an amount as to 
seriously delay their completion. Unarmoured vessels 
were, however, pushed on, and new designs pre 
with considerable activity. Speed was the chief point 
aimed at in all. The largest is the Tage, of 7040 tons, 
launched in 1886, and with a speed of 19 knots. Her 
armament consists of six 16-cm. and ten 14-cm. guns. 
Only internal protection for the hull is employed. The 
Cecille, of 5770 tons, launched in 1888, has similar 
and armament. The steam trials of this vessel have 
extended over a considerable period, owing to the 
difficulty of obtaining the required power. The success 
which attended the results of using melinite as an 





explosive for shells, and their destructive effect upon 
unarmoured structures, as well as the development of 
quick-fire guns, led the French to adopt thin steel plates 
on the exterior of the hull in certain vessels, and the 
Dupuy de Léme, of 6300 tons, now building, embodies 
this idea. Water-line and battery are protected with 4in. 
plates, which will keep out all the small projectiles, and 
the bigger nature must take theirchance. There is much 
to be said in favour of this principle. We have never 
been in favour of relying solely on internal protection in 
large cruisers. The armament of the Dupuy de Léme 
consists of two 19-cm. and six 16-cm. guns, in addition to 
a number of machine guns. Powerful engines of 14,000 
indicated horse-power will, it is calculated,-give her a 
speed of 20 knots. The Bruiz, Chanzy, and Charner, 
4750 tons, are to be somewhat similar, but have a less 
effective armament and protection. The Sfax, of 
4500 tons, launched in 1884, is of less modern design and 
lower speed. Next in dimensions come three vessels of 
4160 tons, with protective deck, the Jean Bart, Isly, and 
Alger. The former was launched last year, with a speed 
of 19 knots. They are to carry four 16-cm. and six 
14-cm. guns. A smaller type building are the Davoust 


ff | and Suchet, of 3030 tons, but to have a speed of 20 knots, 


while their principal armament is limited to four 16-cm. 
guns. We next come to a useful class, well suited for 
despatch vessels. These are the Forbin, Surcouf, Troude, 
Lalande, Cosmao, and Coetlogon. The first-named was 
launched in 1888, and is now attached to the Mediterra- 
nean Squadron. The others are in various stages of 
building and completing. It is interesting to compare 
this type with the Sané and Seignelay, which we have 
previously indicated as vessels in which speed was first 
made an important point. The Forbin is of 1850 tons, 
as against 1900 in the Seignelay; speed, 19-5, as against 
15. But the most notable point is the great advance 
in the proportion of length to beam. While in the old 
vessels it is 255 : 36, in the Forbin we have a length of 
312 : 31, or practically 10:1. This in a vessel of such 
small displacement is remarkable, and it remains to be 
seen whether they will prove good sea-boats. The 
armament is very light, consisting of two 14-cm. and 
machine guns. The Milan, of 1540 tons, and a speed of 
18 knots, launched in 1886, has proved an efficient scout- 
ing vessel for work with a squadron, and the new class 
are doubtless intended for similar purposes, while within 
a limited range they can be employed as cruisers to good 
effect. In the Condor class, of 1280 tons, we see a type 
which is too small for ocean cruising and too large for a tor- 
pedo vessel. We made a similar mistake in the design of the 
Scout and Fearless, evidence of which lies in the fact that 
they are not being repeated in the new p me. The 
unarmoured torpedo vessel should not exceed 1000 tons, 
or she loses the characteristic of being the smallest craft 
that can keep the sea, and on which she mainly depends 
for protection when making an attack. Besides the 
ra the French possess of this class the Epervier, 
Faucon, and Vautour; building are the Wattignies and 
Fleurus, with slightly increased dimensions. In the 
construction of the small torpedo vessel France was the 
first in the field. The launch of the Bombe of 320 tons 
preceded the Rattlesnake, which class is now being largely 
added to in our Navy. The Bombe has as companions 
the Dague, Dragonne, Fleche, Lance, Salve, and Sainte 
Barbe. In smooth water they have a speed of 18 knots, 
but are too small to attain this in moderately rough 
weather. Five others of 450 tons, with an increase of 
beam and power, have therefore since been laid down. A 
wiser course would have been to increase the dimensions 
to 600 tons. It may be observed here, that the French 
have for some time abandoned the construction of slow 
vessels, which until recently we have considered necessary 
for ordinary peace duties. As Lord Brassey said, in the 
first number of his Annual, “The mistaken application 
of the shipbuilding vote, in past years, in the construc- 
tion of a large number of vessels of slow speed—abso- 
lutely inefficient in time of war—is much to be regretted.” 
In France it may be said that practically no war vessel 
has been launched, since 1886, with a less speed than 
16 knots. In addition to the various classes of cruisers, 
and others we have alluded to, France possesses a large 
flotilla of torpedo boats, and is steadily adding to it. 
Their special function is coast defence, and the number 
required depends not on numerical strength elsewhere, 
but upon extent of coast line and the ports it includes. 
To imagine that any considerable number can be released 
from such duties for active measures against commerce, 
one must attribute to the torpedo boat capabilities it does 
not possess, and to the enemy against which this is 
directed an inactivity which is equally unwarrantable. 
A clear indication of the future naval policy of France is 
given in the addition to her fleet of the vessels we have 
described. 

The assertion of a prominent Frenchman, some time 
back, that twenty fast and efficient cruisers would ruin 
the commerce of Great Britain, seems to have had some 
influence on the shipbuilding programme, for at this 
moment there are more than that number in France com- 

lete and building, with a speed of 15 knots and upwards. 
What such a force would be able to effect in a war with 
this country would depend upon the opposition with 
which we could at once encounter the attack. It is, 
however, doubtful if we have yet realised the number of 
cruisers required as necessary companions to a battle 
fleet, in addition to the ial work of commerce protec- 
tion. No matter what the cost may be, the latter must 


pared | be efficiently performed. As was said with great force 


and truth by Sir C. W. Wilson, at Bath in 1888 before the 
British Association, “ If there is one point clearer than 
another in the history of commerce it is this—that when 
a State cannot effectually protect its carrying trade in 
time of war, that trade passes from it and does not 
return. If England is ever found wanting in the power 
to defend her carrying trade, her fate will only too surely 
—and, I might also say justly—be that of Venice, Spain, 
Portugal, and Holland.” We attach a list of cruisers over 
1000 tons displacement, and torpedo vessels with a speed 
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of 15 knots and upwards, launched in F i 
1870, in addition to those building and completing be 
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It may be considered by some people that we attach an 
undue importance to speed in the cruiser class, and do 
not lay sufficient stress on armament and seaworthy 
qualities. To this our reply is, that in the past our 
frigates and smaller vessels were enabled to perform their 
most useful work as scouts by being faster under sail than 
than the battleships they were watching. At sea they 
were usually enabled to escape on meeting a superior force 
for the same reason; hence, blockading squadrons could 
lay some distance off a port, leaving such frigates as 
they possessed to inform them of any move of the 
enemy. But when ironclads replaced the two-deckers 
and the modern cruiser took the place of the old frigates, 
propelled by steam instead of the wind, the old difference 
of speed was not maintained, and it was especially 
marked in the small vessels whose only hope of escape 
could be by flight. A 14-knot ironclad could overhaul 
most of the cruisers we built between 1860 and 1880; of 
what use, then, would be the latter for scouting off an 
enemy’s coast ? Still less value were they for protecting 
commerce, being unable to overtake the merchant 
steamer converted into the commerce destructor. The 
most extraordinary thing is that, while we were building 
the Iris and Mercury with a speed of 18 knots, thus 
recognising the necessity for such vessels, we were adding 
largely to the 13-knot cruisers at the same time. Hence 
we consider the French have shown a more accurate 
perception of the necessities of war by placing speed 
before all things in their cruiser construction; where 
they have failed is in having retained wood so long for 
the hull. Had the Sané and Seignelay have been built of 
iron they would have been better adapted for the high 
speed aimed at, and have been efficient to this day. Itis 
satisfactory to know that, in this respect at any rate, 
we have always been in advance; while as regards 
speed, though we have much leeway to make up, our 
present programme shows its importance is now as well 
understood as it is across the Channel. 








ON TUBE-FRAME GOODS WAGONS OF LIGHT 
WEIGHT AND LARGE CAPACITY, AND THEIR 
EFFECT UPON THE WORKING EXPENSES OF 
RAILWAYS.* 

By Mr. M. Jerrerps, of London. , 

THE best construction of railway goods wagons isa subject which 
up to the present time seems hardly to have received all the 
attention it deserves at the hands of English engineers and 
railway rs. Its consideration is of great importance to the 
problem of cheap and remunerative ti rt between producer and 
consumer, in order that the manifold industries of Great Britain may 
keep pace with those of other countries, which are now gradually 
and surely making large inroads into the busi of the 

turing and agriculturing communities of the United Kingdom. 
Comparing the present build of goods wagons on English railways 

with the wagon constructed by George Stephenson to carry the water 

tank for his ‘‘ Rocket” locomotive in 1829, it will be observed that 
there has been no —— in principle and but little in construction 
during the sixty years that have since elapsed. 8 wagons such 
as are still running in country are no longer to be found in 

America. Those used in the United States are constructed aamey 

in principle to street vans, but have a king bolt or swivel pin at bot 

cake, instead of at the front end only, so as to permit of their being 
turned round in their own length, and of their running round curves 
of a radius no greater than the length of the wagon; and they have 

a four-wheel truck or bogie under each swivel bolt, so as to distribute 

the load, and to take up any jolt caused by unevenness of road, with- 

ome eons the whole vibration or shock to the body of the vehicle 

and its . F 
At the present time the strongest and lightest goods wagons built 








1 Abstract of paper read before the Institution of Mechanical Engineers. 
Gotcenenioabed through Mr. Henry J. Marten. 
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oo 
essing also the greatest elasticity and the largest 
ing capacity, are the tube frame wagons forming the subject 
ey eben paper, designed by Messrs. Goodfellow and Cushman. 
. scistruction of these wagons is shown in the accompanying 
= ving? Fig. 1 is a plan and Fig. 2 a side elevation of one of 
engtw-sided or gondola wagons, drawn one-quarter full size. 
a Be of wagon.—The body of the wagonin Fig, 3 rests upon twotran- 
alsters , oneateach end, which are carried upon the bogie trucks 
pall-and-socket joint centred on a king bolt or swivel pin, with 
Oe earl permitting fin. vertical play or — thatis gin. on each 
sid och bolster is composed of two bars of oak, 4in. deep by 7din. 
broad and 7ft. 8in. long, and is faced with channel iron along itsfront 
d back edges. The two bars are fixed together by placing one 
. the channel irons, flanges upwards, across two blocks or horses, 
7 d laying therein the chamfered edge of one of the bars, upon 
which the truss rod R is then laid in the grooves made for it. 


in America, poss 





of the headstock ; and the draw pin is secured in the draw bar by 
a strong cotter. 

When the headstock at each end of the wagon has been built up 
in this manner, the two tubes in each pair are clamped together 
throughout the “" of the wagon by webs and clips, which hold 
them as firmly as if in a vice. The clips and webs are made with 
shoulders, which rest against each pst when they are bolted 
together, and hold them from slipping upon each other in any 
direction, so that the bolts are relieved from all transverse strain. 
The truss-rod struts U, two to each pair of tubes, are at the same 
time clamped in their places on the tubes, The four longitudinal 
truss-rods R are each divided in the middle of their length, and 
coupled by a screwed turnbuckle with right-and-left-handed 
threads for screwing them up tight, Fig. 2. ring blocks for 
the truss-rods are fixed on the to Pg the tolster B, and the 
unccupled rods having been through the headstock are 











Upon this is now placed the_other bar of the bolster, and the other 
channel iron is then fixed on its chamfered edge. The whole is 
fastened together by four lin. bolts of 1ft. 9in. length, their heads 
and ends projecting far enough to secure the pieces F for the 
longitudinal tubes to rest in, Fig. 4. To each bolster there are 
sixteen of these pieces, two of which are placed upon each end of 
each bolt, in such a manner that when the bolt is screwed up tight 
its head bears equally on the two!pieces F in front of the bolster, 
and the nut bears equally on the two behind. The centre socket 
or concave plate of the ball-and- 
socket swivel joint is fastened to 
the underside of the bolster ; and 
flat plates, forming circular arcs 
struck from the centre joint, are 
also fixed on the underside of the 
bolster, to serve as side bearings 
in swivelling and to prevent tilt- 
ing over sideways. A king bolt 
or swivel pin, lft. 6in. long, 2in. 
diameter in the middle of its 
length, and lgin. at the ends, is 
fixed in the centre ball or convex 
late of the truck bolster, and the 
Body bolster being turned right 
side upwards is placed thereon. 
The two trucks are now p 
on a straight line of rails at the 
proper distance apart from each 
other for the intended length of 
wagon—Fig, 2—with their bolsters 


bent over the bearing blocks and under the struts, and coupled 
together in the centre by the turnbuckle, after a transverse bar of 
T iron has been bolted to the struts just above the rods. Transverse 
straining-rods N are fixed obliquely between the upper end of the 
outside struts and the lower end of the inside struts, for the 
purpose of distributing to the outside sole-bars any excessive 
——— that | be p on the inside sole-bars. The turn- 
buck:le is screwed up so as to draw the truss-rods tight enough to 
bring the sole-bars up to a perfect level. The frame is now ready 





perfectly parallel to each other, 
so that the body bolsters in line 
with these are also truly parallel, 


and truly at right angles to the length of the wagon body to be” 


erected upon them. 
The tubes T which form the sole bars are of wrought iron lap 
welded, 2hin. inside diameter, 2fin. outside, and 33ft. 2in. long.’ 


When greater lengths are used, the tubes are welded together by | 


providing a 7in. length of double thick tube, 24in. outside dia- 
meter, and inserting this in the butt ends of the two tubes to be 
welded. For each wagon the tubes are a in number, arranged 
in four pairs; each pair forms one sole 
the other, clamped at a dist 
of 7}in. apart, centre to centre. 
Four of the tubes are placed on 
the top of the pieces F attached to 
the body bolster and four below. 
The ends of the tubes are 
adjusted to be truly parallel with 
the bolster, and the tubes are 
then fastened with clips C below 
and clips D above. The upper 
clips D are made with brackets‘on 
the top, facing the longitudinal 
centre line of the wagon, and 
upon these brackets are laid the 
longitudinal floor-stringers 8. The 
ends of the tubes are ready 
fitted with hexagonal plugs, 
which are now unscrewed, and a 
bolt is passed through each plug 
with the head inside, and is held 
in place by turning down with a 
hammer one of the three lips on 
the inside of the plug. ese 
ts secure a malleable iron 
casting to the ends of each pair 
of tubes, and a flat wrought 
iron plate 4in. by din. is laid on 
the top of the castings, across 
the end of the wagon; another 
plate of the same dimensions is 
placed beneath, being bent down 
in the centre so as to form the 
lower half of a hexagonal open- 
ing for the draw-bar to pass 
through; the upper half of the 
hexagonal pune is completed 
bya bent plate bolted upon the pa 
top of the lower plate. These two _ (am 
plates lying parallel to each other 
together form the headstock of the 
mee The outside centre castings for the buffers are bolted on 
: e headstock ;,and the re iron links forming the headstock 
Th are fixed in position, and drawn up tight by their end nuts, 
* e hexagonal — in the lower plate of the headstock receives 
bod ete or the draw frames A, which are placed in position between 
e headstock and the bolster, and are fastened with heavy bolts at 
bes Nene The ge scnmter plates P are put in the rectangle of 
of taw frames, and between the plates are inte the draw and 
th er springs, The draw te is inserted through the inside follower, 
is ees and the outside follower, into the hollow draw bar, which 
tself inserted through the hexagonal opening in the lower plate 








with one tube above 
t 
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for the four longitudinal stringers S of 2hin. by 2hin. section, upon 


|| which is laid a floor of white oak ljin. thick. This completes the 
“frame and floor for an ordinary flat wagon, the sides and ends 


above the floor being a matter of detail, which can be varied to 
suit the requirements of the traffic. 

The low-sided gondola wagon with drop ends, shown in Figs. 1 
and 2, may be taken as an example. For fixing the sides of this 
wagon, oak stakes V are used of 3hin. by 3in. section and 
2ft. 2in. high, which are fastened to the upper tube of the outside 


ih i 


vee | 
= | 


1 . = = 
vy HI \3| 
inl Tridente 


sole-bar by bolts and washer "ig 4in, square, with two opposite 
corners turned in. When the stakes are all ae in place, two 
pine planks 2hin. thick by 74in. wide and 33ft. long, forming the 
sides of the wagon, are placed alongside the stakes and cold rivetted 
tothem. Flat anchor-irons, with 2}in. at the top bent at right 
angles to go over the sides, and at the bottom made round and 
screwed to through the floor, are fastened to the upper tube of 
the outer sole-bar by malleable iron piecesJ. The upper edge of the 
top plank is notched out to receive the hooked end of theanchor iron, 
and the latter is then placed through a hole made for the purpose 
in the floor, the piece J is fixed on it, and a nut underneath is 





screwed up as tightly as possible, after which the anchor is rivetted 
to the sides with cold rivets and washers. The strap iron coping, 
bored by templet for wood screws to pass through the hook of the 
anchor irons, is fastened on the top of the side boards for their 
af ge The sides being thus completed, the drop ends are 
xed by putting 2}in. angle iron anchors, with round screwed end, 
through the floor din. from the inside ends of the sides, They are 
fastened the same as the side anchor irons, the owe being used 
to keep the end from falling outwards. Two planks, 2hin. thick 
by 7}in. wide and 7ft. 2in. long, are fastened together by two jin. 
by 2in, — passing round the bottom and up both sides, and 
cold rivetted. Under the straps the end boards are notched out, 
4in. wide and lin. deep, to hold a link, the other end of which 
passes through an eye bolt. The latter through the floor, 
and is held firm by a nut, thus forming Beats: which the end 
boards swing. The longitudinal truss-rods R are now finally 
tightened up a little more, so as to give the body of the wagon a 
slight camber. With the ee of painting and oiling, the 
wagon is then complete and y for service. 
ie trucks.—The four-wheel bogie under each end of the tube 
frame wagon is of the kind known as the ‘‘diamond” truck, from 
the diamond shape of its two side frames. Instead of the horn- 
plates or axle-box guides of an English railway wagon, a pair 
of slide columns are bolted front and back on each end of a 
transverse oak spring plank, which is 12in. wide by 5in. deep 
and 7ft. 3in. long; each pair is fixed by four @in. bolts, 
14}hin. long, of which the nuts and leads are alternately on 
opposite sides of the plank. Above the plank is an oak bolster of 
e same length and width, but 8in. deep, sliding between the 
columns, between which it is guided at each end by a pair of slides 
fitting the columns and bolted on the bolster. Two pairs of wheels 
and axles are placed 5ft. apart, the axle-boxes are set un the 
journals, and the brasses or bearings placed in the boxes and secured 
with keys. Inverted arch bars of best wrought iron, 34in. broad 
by lin. thick, are laid on the top of the pre roche and bolts are 
shed temporarily in the outside holes to keep the wheels from 
spreading apart. The spring plank is laid across the inverted arch 
bars, midway between the wheels ; two nests of bearing springs are 
placed on the top of the plank ; and the bolster is placed on the 
top of the springs. Each nest of springs is graduated, and contains 
one heavy and two light coils or spirals, the small springs to carry 
the body of the wagon and light loads, while the larger ones come 
into play for heavier loads. e temporary bolts are now removed, 
and a top arch bar H of best wrought iron, 34in. by l}in. thick, 
is laid over the bolster, its ends resting on the ends of the inverted 
arch bar on the top of the axle-boxes. The side column bolts are 
put in place, and a bottom tie-bar 3}in. wide by gin. thick is put 
under the axle-boxes and the inverted arch bar, and is secured by 
the nuts on the bottom of the cclumn bolts. The bolts fore and 
aft of each axle-box are put in through the two arch bars above the 
box and through the tie bar below, thereby securing the whole 
frame together, and keeping the axle-boxes in place. The bolster 
is rene by a pair of rods, bent under the central block beneath 
the bolster, and drawn by es by a nut bearing against a washer 
plate on each end of the bolster. The centre ball or convex plate 
of the ball-and-socket swivel joint is fixed on the top of the bolster ; 
and the side bearings K, which are hollowed out to form oil cups, 
are placed in holes made for them in the bolster. The truck is 
then complete, ready for the brake hangings, as shown in Fig. 3, 
and the two trucks are made exactly alike, all their parts being 
interchangeable. 
Wheels.—The truck wheels are made from a mixture of best 
charcoal iron and selected scrap, in the proportions required for 





chilling ; and are cast in metallic chills. When cool enough to be 
taken from the moulds, they are placed in a red-hot pit and 
covered up, and allowed eight to twelve days to cool, This extent 
of annealing renders them very tough. They are capable of 
standing at least the test of a weight of 1401b. falling 12ft. and 
striking centrally on the hub or boss four times, the flange of 
the wheel being placed downwards and resting upon three supports 
on an anvil block of 17001b. weight, which is set on rubble 
masonry 2ft. deep. When ee Ape the axle they are forced on 
it with a pressure not less than 35 tons and not exceeding 45 tons. 
The average life of these chilled tire cast iron wheels is more than 
120,000 miles, and the advantage they present over steel tire 
wrought iron wheels is fourfold:—they cost very much less, are 
20 per cent. lighter, run a third further, and when worn out can 
be sold as scrap for 80 per cent. of their original cost. Their 

resent cust at New York is 36s. each ; and in replacing old wheels 

y new ones in the United States, the old wheel together with 6s. 
will buy a new one. The steel tire wrought iron wheel after 
running about 22,000 miles has for safety to be turned up, which 

rocess it will stand three times, givinga total of about 90,000 miles. 
The flanges soon get rough and torn, and too thin and sharp for 
safety ; whereas those of the cast iron wheels soon become smooth 
and highly polished, the chilled iron being much harder than steel. 
When no longer fit for service, the value of the steel tire wrought 
iron wheels must be little enough, judging from the numbers of 
them that are to be seen lying on the scrap heaps of the railways 
on which they have been used. Experience on the Belgian State 
Railways with the tube-frame wagon has shown that the standard 
steel tire wrought iron wheels there adopted will not stand under 
the heavy 1 intended to be carried on the same wagon with 
chilled tire cast iron wheels; they have recently broken down under 
a load of 35 tons. 

Avxles,—The truck axles are 5in. diameter through the wheel 
boss, and 44in. in the centre, with journals 4in. by 7in, They 
stand without fracture three blows with 12ft. fall, followed by two 
blows with 18ft. fall, of a weight 1640 lb. striking midway between 
supports 3ft. apart, the axle being turned over after each blow. 

Brakes.—The brakes used are known as ‘‘inside hanging brakes,” 
Fig. 3. 

"Flexibility.—In coramenting upon the construetion of the long 
tube-frame bogie wagons a German engineer, Mr. Henri Macco— 
who is one of the directors of the German State Railways—has 
recently remarked that, in building new goods wages the object 
should be to increase their <9 capacity and diminish their 
tare weight; but the realisation of this aim is limited with the 
present build on account of the rigid wheel base. The longer the 
wagons, the further apart must the axles be; the ter will then 
be the resistance in running round curves, and the larger the 
expenditure for locomotive power and for maintenance of rolling 
stock and permanent way. With a bogie truck at each end, he 
points out that the length of the wagon is quite independent of 
the distance between the axles in the truck, as well as the sharp- 
ness of the curves. It is by means of the bogie trucks that the 
American railways have been enabled to increase the paying load 
of their goods wagons to 20 and 30 tons; and there is the prospect 
of its being further increased before long to 40 tons. The weight 
of the tube-frame wagons of 34ft. length which are now running 
on the Furness Railway is 8-3 tons, and the load they carry is 
30 tons; while the ordinary wagons in use on that railway weigh 
6 tons and carry 8 tons, their length varying from 18ft. to 20ft. 
Maintenance and repairs.—The only expense required for main- 
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tenance is the renewal of brasses, and re-painting every second 
pear. 

One of the great objections sometimes urged to the use of 
larze wagons on Enylish railways is that the turntables are not 
long enough. In America turntables are never used for wagons. 
The bogie trucks permit of using curves of one chain, or 66ft. 


seven works contained converters for the production of steel by this 
rocess, five of which were in operation in that year, producing 
,963 tons of steel ingots or direct castings. No new plants have 
been erected since 1887, and none are now under construction. The 
first steel produced in this country by the Robert - Bessemer 
process was made at experimental works at Springfield, Ohio, in 





radius, whereby a whole train of wagons can be shunted by a 
locomotive on a right-angle siding in less time than four or five 
men with a horse could turn two short wagons on a turntable. 








PRODUCTION OF STEEL IN THE UNITED STATES. 


THE following paper has been prepared by Dr. William M. 
Sweet, special agent, under the direction of Mr. Frank R. Williams, 
expert special agent of the Division of Manufactures of the Census 
Office, Department of the Interior, United States :— 

The total production of steel in the United States in the form of 
ingots or direct castings io year ended June 30th, 1890, 
amounted to 4,466,926 tons of Ib., as compared with 1,145,711 
tons uced during the year ended May 31st, 1880; an increase 
of 3,321,215 tons, or 290 per cent. The following table gives the 
production of the various kinds of steel in the form of ingots or 
direct castings in 1880 and 1890. The statistics for 1880 are for 
the census year ended May 31st, 1880, but for 1890 they cover the 
fiscal year ended June 30th, 1890. A few steel works produce 
blister, cemented, and other miscellaneous steel, but the quantity 











made annually is very small, and the statistics thereof for 1880 and 
1890 are not included in the table below :— 
; Tons of 2000 Ib. 
Kinds of steel. ‘ -— - is 
(Ingots or direct castings.) Year ending | Year ending 
May 8ist, 1880. une 30th, 1890. 
Bessemer steel 985,208 | 8,788,572 
Open-hearth steel 84,302 504,351 
Crucible steel 76,201 85,536 
ifiths - $3,963 
Robert-Bessemer steel = 4,504 
Total . ° 1,145,711 4,466,926 





During 1880 fourteen States contained steel-making establish- 
ments, and steel was produced in that year in each of these States 
except Rhode Island and Maryland. In 1890 steel works were 
located in nineteen States, and steel was made in that year in each 
of these States except Kentucky, Missouri, and Virginia. 

Pennsylvania continues to occupy the position of the leading 
producer of steel in the United States, producing 57 per cent. of 
the total production in 1880 and 62 per cent. in 1890. Illinois was 
second in rank in both years, and Ohio was third. From 1880 to 
1890 the increase in production in Pennsylvania was 324 per cent., 
in Illinois 241 per cent., and in Ohio 314 per cent. Since 1880 the 
mabufacture of steel has been abandoned in two States, viz., Rhode 
Island and Vermont, and seven States have e in its produc- 
tion, viz., Alabama, California, Colorado, Indi Michigan, 
Virginia, and West Virginia. 

The following table gives in tons of 2000 Ib., the total production 
by States of Bessemer, Clapp-Griffiths, Robert-Bessemer, open- 
hearth and crucible steel in form of ingots or direct castings, 
during 1880 and 1890, with the b pleted steel works at 
the close of each year, the relative rank of each State, and the per- 
centage of the total production :— 





Year ended May 3ist, 1880. 


























So af Production of 
Rank. States. 7 steel of all Percentage 
steel kind 
lia inds. of total 
(2) (Tons of 2000 = production. 
pounds.) 
1 Pennsylvania 35 653,561 
2 Illinois . 6 254,569 
3 Cl TF 7 107,883 
+ New York . 5 86,745 
5 New Jersey 6 10,942 
6 Massachusetts 3 9,615 
7 Missouri . 1 8,409 
s New Hampshire 1 4,521 
0 Tennessee .. 1 4,000 
10 Vermont 1 3,000 
ll Connecticut 3 2,116 
12 Kentuck, 2 350 
13 ary oe 1 _ — 
li Rhode Island 1 _ _ 
Total 73 1,145,711 100-00 
Year ended June 30th, 1890. 
1 Pennsylvania .. 79 2,768,253 61°97 
3 ois 14 868,250 19°44 
3 et ne Sp 18 808 10°00 
4 | West Virginia .. 2 183,225 4°10 
5 New York... .. 8 113,499 2°54 
6 | Massachusetts .. 6 30,252 
7 New Jersey 8 17,999 
8 _ 1 17,952 
9 California .. 1 6,904 
10 i ——- 2 5,600 
ll New Hampshire 1 8,700 1°95 
12 Connecticut . 3 1,734 
13 Indiana... 6 1,350 
14 Maryland .. 1 1,000 
15 Alabama .. 1 300 
16 Tennessee .. 4 100 j 
17 «| Virginia. 1 te 
18 | Kentucky .. 1 —- = 
19 =| Missouri 1 — 
Total 158 4,466,926 100-00 


(® age Resue en eee and oe cage a a is counted as 
se works, wo or more ese 
po vee in a single establishment. a Ce 

Bessemer steel.—The production of Bessemer steel ingots or direct 
eg. in the United States during 1890, including steel made by 
the Clapp-Griffiths and Robert-Bessemer processes, amounted to 
3,877,039 tons of 2000Ib., an increase of - per cent. over the 
production of 985,208 tons in 1880. In 1880 there were eleven 
—— works in this country for the production of Bessemer 
9s arte + x... i . — aoe located in Illinois, 

issourl, New York, Ohio, and, Pennsylvania, while at the close 
of 1890 the number of establishments containing er con- 
verters, including the works om pend tomanufactureClapp-Griffiths 
and Robert-Bessemer steel, increased to fifty-three, located in 
Colorado, Illinois, Indiana, Massachusetts, Michigan, Missouri, 
New York, Ohio, Pennsylvania, Tennessee, Virginia, and West 
Virginia. Of the production of 985,208 tons of Bessemer steel 
ingots or direct castings in 1880 Pennsylvania produced 56 per cent., 
Ilhnois 26 per cent., and New York and Ohio each over 8 per cent. 
Of the production of 3,877,039 tons of Bessemer steel ingots or 
direct rent Ace. including that made by the Clapp-Griffiths 
and Robert-] er steel works, Pennsylvania produced 59 per 
cent., Illinois 22 = cent., Ohio nearly 10 per cent., West Virginia 
5 per cent., New York over 2 per cent., and Colorado, Massachu- 
sett:, and Michigan each less than 1 per cent. 

The Clapp-Griffiths and Robert Bessemer processes were intro- 
duced into the United States during the past decade, the former 
from Great Britain in 1884, and the latter from France in 1888. Both 
processes are modifications of the ordinary Bessemer method, but 
the converters employed are nearly all of small capacity. The first 
steel made in this country by the Clapp-Griffiths process was pro- 
duced at Pittsburg, Pennsylvania, March 25th, 1884, Durivg fe90 








p , 1888. During 1890 there were six completed works 
containing converters for the production of steel by this p ; 
and one plant was in course of erection. The process may be sai 
to be still in an experimental stage, but the results that have so 
far been obtained by its use are reported to be encouraging. 
During 1890 there were 4504 tons of Robert-Bessemer steel pro- 
duced in this country, principally in the form of casti he 
following table gives, in tons of : lb., the production of Bessemer 
steel ingots or direct castings—the figures for 1890 including the 
quantity of steel made by the Clapp-Griffiths and Robert-Bessemer 
processes—and Bessemer steel rails in the United States in 1880 
and 1890 :— 





Bessemer steel ingots or 





rect castings. 
j —— Clapp-Griffiths 
ani 


| 


| Bessemer steel rails, 








States. Robert-Bessemer steel.) | 
| Year ended | Year ended | Yearended | Year ended 
May 31, 1880. June 30, 1890. May 31, 1880 June 30, 1890. 
California... .. = = a2 5,054 
Colorado | — 17,952 — 14,286 
Illinois 253,514 867,805 201,186 622,260 
Indiana . — _ -- _- 
Massachusetts _ | 15,753 | _ _ 
Michigan ae : am ie 
Missouri 8,409 | - 5,100 _ 
New York 84,160 | 105,402 57,870 — 
Fae $2,811 | 385,576 66,480 17,335 
Pennsylvania . . 556,314 2,297,726 409,339 1,377,119 
a oo = -- -- -- -- 
virginia .. _ -- _ _ 
Vermont .. ..) | _ 1,500 _ 
-| West Virginia .. = | 183,225 | —_ = 
Total... ..| 985,208 | 3,877,089 | 


741,475 2,086,654 


The remarkable growth that has taken place in the Bessemer 
steel industry of this country during the past ten years is well 
shown by the above figures. e increase in the number of 
establishments producing Bessemer steel bas been the result 
almost entirely of the demand for steel in forms other than rails. 
All of the eleven Bessemer steel plants that were completed in 
1880 had been built to manufacture steel for rails, many of them 
being added to previously — iron rail mills. Of the fifty- 
three Bessemer steel plants at the close of 1890 only fourteen 
made steel rails during that year, and of the total quantity of rails 
produced over 90 per cent. was made by ten of these works. Thus, 
while the production of steel rails has rearly trebled in amount 
since 1880, the number of establishments engaged in their manu- 
facture has shown but little change in the ten years, although 
many of these works have greatly increased in size and efficiency. 
The competition in the manufacture of Bessemer steel rails has 
a of the rail mills to convert a large part of the 
steel produced by them into forms other than rails, the production 
of rails to any considerable extent at the present time being 
possible oy ® works favourably located for the supply of chea 
raw materials and operated under the latest and most improv 
methods of manufacture. Included in the total production of 
Bessemer steel rails during 1890 were 65,273 tons rolled in iron 
rolling mills from purchased Bessemer steel blooms. 

While the demand for steel rails has shown a remarkable 
growth since 1880, thereby forcing a practical discontinuance of 
the manufacture of iron rails, there has also been a ood in- 
creasing use of steel for nails, bars, rods, wire, and other mis- 
cellaneous forms. The gro of the Bessemer steel industry 
in this direction is clearly shown in the number of plants that have 
been added to iron rolling mills during the past ten years for the 

of manufacturing steel in forms other than rails. The 
increased quantity of Bessemer steel manufactured in these mis- 
cellaneous forms is approximately shown by a comparison of the 
ingots and rails produced, over 75 per cent. of the ingots made in 
1880 being converted into rails, while in 1890 the percentage of 
rails made to ingots produced was only 53 per cent. 

Open-hearth and crucible steel.—The production of open-hearth 
steel in the form of ingots or direct castings during 1890 amounted 
to 504,351 tons of 2000Ib., as compared with 84,302 tons made 
during 1880. In 1880 there were twenty-five establishments con- 
taining open-hearth steel plants, located in ten States; and in 1890 
there were were fifty-eight establishments containing open-hearth 
steel plants, located in twelve States. Since 1880 the manufacture 
of open-hearth steel has been abandoned in two States, Vermont 
and Rhode Island; and four States have engaged in its manufac- 
ture, New York, Alabama, Indiana, and California. During the 
past few years great activity has taken place in the erection of 
open-hearth steel plants, and indications point to a still r pro- 
duction of this kind of steel during the next few years. e fol- 
lowing table gives, by States, the production of open-hearth and 
crucible steel in the form of ingots or direct castings, in 1880 and 
1890, in tons of 2000 Ib.:— 























Open-hearth steel ingots Crucible steel ingots or 
or direct . direct castings. 
States. (Tons of 2000 pounds.) (Tons of 2000 pounds.) 
Yearended Year ended | Year ended! Year ended 
May 31, 1880. June 30, 1890.|May 31, 1880 June 30, 1890. 
Alabama .. .. — 300 ~_ aie 
California.. .. — 6,904 _ — 
Connecticut .. - — 2,116 1,734 
nn” 26°: we 925 — 130 445 
Indiana .. .. =e 1,00 _ 350 
Kentucky.. .. 275 -- 75 _ 
Maryland... .. -- ~ 1,000 
usetts 9,475 13,967 140 532 
ee bed = -- 2,000 
ew pshire: 4,521 3,700 _ _ 
New Jersey .. 450 9,656 10,492 8,343 
New York _ 1,300 | 2,585 6,797 
Ohio... . 24,712 61,282 | 360 _ 
Pennsylvania 36,944 406,292 60,303 | 64,235 
Tennessee 4,000 -- | _ | 100 
Vermont .. 3,000 ast } — “se 
Total .. 84,302 504,351 | 76,201 | 85,536 
The crucible steel industry has shown but little ress since 
1880, the production in that year amounting to 76,201 tons of 
2000 Ib., as compared with 85,536 tons produced in 1890. In 1880 


there were thirty-six establishments containing crucible steel plants, 
located in nine States; while in 1890 the camber of establishments 
had increased to forty-seven, located in eleven States. For purposes 
—— special grades of steel the product of the crucible process 
will be always in demand, but the high cost of manufacture pre- 
vents it in many instances from successfully competing in price 
with the other processes mentioned. 

basic process.—The first basic steel made in the United States 
was produced experimentally at Steelton, Pennsylvania, by the 
Pennsylvania Steel Mer oa f on May 24th, 1884, in a Bessemer 
converter. The beginning of the manufacture of basic steel in this 
country as a commercial product, however, dates from 1888, on 
the 28th of March, of which year the first basic open-hearth steel 
was produced at the Homestead Steel Works of Carnegie, Phipps, 
and Co., at Homestead, near Pittsburgh, Pennsylvania. ce 
that date the manufacture of basic open-hearth steel has been 
continued at these works, and duri 890 this firm commenced 
the erection of eight additional open-hearth furnaces for the manu- 
facture of basic steel, of which number four are now in operation, 





———<—$—<——— 
working in a short time. When completed, these works 
will contain sixteen open-hearth furnaces prepared to manu. 
facture basic steel. The manufacture of fade steel is now 
also regularly carried on at the Steelton Works of 


th : 
sylvania Steel Company, where a combination of the oe 


and open-hearth processes is used. During 1890 the Henderson 
Steel and Manufacturing Company, at Birmingham, Alabama 
produced steel experimentally by the basic process, Since the 
close of the year the Southern Iron Company has successful] 
commenced the manufacture of basic open-hearth steel at its mato 
at Chattanooga, Tennessee. The Pottstown Iron Com at 
Pottstown, Pennsylvania, has also produced steel by tee Cas 
vrocess. In Great Britain and on the Continent the basic process 
been received with t favour, and large quantities of basic 
steel are made annually by all the leading iron and steel producing 
countries abroad. The wonderful growth of the steel industr of 
Germany and Luxemburg during recent years has followed the 
introduction of this process, the iron ores of these countries being 
especially suited to the manufacture of basic steel. While the 
basic process is applicable to either the Bessemer or open-hearth 
process, its use in this country in connection with the open-h 
furnace is most promising of successful results, and the indications 
are that the growth of the basic steel industry of the United 
States will be largely in this direction. The total production of 
basic steel in the United States during 1890 amounted to 62,173 
tons of 2000 lb., — all of which was made by the basic open. 
hearth method, a small part being produced by the duplex process 
a combination of the Bessemer and open-hearth methods, ; 








A NEW TORPEDO BOAT. 


Messrs. YaRROW AND Co. have just completed a contract 
with the Argentine Government for six first-class torpedo 
bcats and eight second-class. The first-class boats are 130ft, 
in length by 13ft. Gin. beam at water-line. Five of these, 
fitted with triple-expansion engines, have passed successfully 
their official trials, consisting in a continuous run of two 
hours’ duration without stoppage of any kind, fully equipped 
for service. The speeds attained were as follows :— 

Knots. 
23-078 
23-560 
23°371 
23°371 
23°181 

The last or sixth boat Messrs. Yarrow and Co. have fitted 
with quadruple-expansion engines, with a view to test the 
comparative merits of this type of machinery. This boat, 
the Bathurst, yesterday—Thursday—attained a speed on six 
runs of 24°5 knots; on the two hours’ run 244 knots per 
hour. Revolutions on the mile, 433 per minute; on the two 
hours’ run, 432. The mean air pressure was a little over 2in.; 
the mean steam pressure 199 lb. per square inch. 

The trial was concluded, and the Bathurst got back to 
London at so late an hour, that we are compelled to postpone 
a full description until next week. 





Mean 23°312 knots. 








LAUNCHES AND TRIAL TRIPS. 


On the 6th inst, the s,s. Franklin, a steel screw steamer built by 
Messrs. Sir Raylton Dixon and Co., Middlesbrou h, proceeded from 
the Tees on her trial trip. This vessel, which ‘has been built for 
Messrs. Arthur Holland and Co., London, is constructed on the 
web-frame principle, with poop, raised quarter deck, and top- 
gallant forecastle. Her leading dimensions are:—Length over 
all, 287ft.; breadth, 39ft.; depth moulded, 21ft. 3in.; carrying 
capacity about 3300 tons. Her engines have been fitted by the 
North-Eastern Marine ~~, Co., Sunderland, having 
cylinders 2lin., 35in., and 59in. by 39in. stroke, and they gave 
every satisfaction on trial. 

On the 30th ult. Messrs. Edward Finch and Co., of Chepstow, 
launched from their shipbuilding yard the iron screw tug Fastnet, 
built to the order of Messrs. Christie and Co., of Cardiff. Her 
dimensions are :—Length between perpendiculars, 75ft.; breadth, 
15ft.; depth moulded, 9ft. 6in. She has been built under special 
survey to class 100 A, for towing purposes in Lloyd’s Register. Her 
machinery consists of a pair of compound surface-condensing 
engines; high-pressure cylinder, l5in. diameter; low-pressure 
cylinder, 30in.; and stroke, 20in., working at a boiler pressure of 
100]b. per square inch. She has large coal bunkers amidships, 
making her capable of uudertaking long sea towing. This is the 
fourth boat Messrs. Finch and Co. have made for the same owners, 

On the 3rd inst. the trial trip took place of the large steel screw 
steamer Citta di Venezia, built for Messrs. Lavarello Brothers, of 
Genoa, by Messrs. C. 5. Swan and Hunter, Wallsend-on-Tyne. 
After adjusting compasses and making a series of p ive 
speed runs over the measured mile, a full-speed trial run was made 
from Tynemouth Castle to Newbiggin and back with the most 
entirely satisfactory results, the machinery working gage and 
the vessel making an average speed from Tynemouth to Newbiggii 
and back, we are informed, of 14°6 knots per hour; which was 
considerably in excess of the speed guaranteed by the builders. 
The representatives of the owners, having expressed their entire 
satisfaction with the trial trip, the vessel returned to the Tyne and 
will sail in a few days for oa to receive her agers, and will 
then proceed to the River Plate in Messrs. Lavarello Brothers’ 
South American line, for which she has been specially designed 
and built. The general di ions of the steamer are:—Length 
390ft. over all; breadth, 44ft.; depth moulded, 28ft. The engines 
which have been constructed by the Wallsend Slipway and Engi- 
neering Company, have cylinders 30in., 50in., and 79in. diameter 
4 54in. stroke, and are capable of indicating 3300-horse power. 
e steamer will carry about 2000 passengers in all. 

















STEAM ON Common RoaDs.—On Tuesday evening, a paper on 
this subject was read before the Institution of Civil Engineers, by 
Mr. John MacLaren, Assoc. M. Inst. C.E., and a discussion on the 
paper will be taken next Tuesday. 

ENGINEERING Society, Kinc’s COLLEGE.—At a general meeting 
of this Society held on November 4th, 1890, the president, in the 
chair, Mr. Andrews read a paper on ‘Telegraphy.” The auther 
first described the different ways in which electricity is generated, 
for the purpose, then the different parts and appurtenances per- 
taining to a line of telegraph, the preparation and erection of the 

les, and finally the apparatus applied to work a line of telegraph. 

@ paper was made interesting, as instruments connec with 
batteries and a coil of wire to represent the line were shown and 
worked, 

THe Pusiic Heattu.—The Registrar-General’s return of births 
and deaths in London and in twenty-seven other great towns for 
the week ending Saturday, November 8th, shows that the deaths 
registered last week in twenty-eight great towns of England and 
Wales corresponded to an annual rate of 20°8 per 1 of their 
aggregate population, In London 2173 births and 1735 deaths 
were istered. Allowing for increase of population, the births 
were 678 below, while the deaths exceeded by seventy-five, the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1 from all causes, which had been 
19°5 and 21-4 in the preceding two weeks, was 20°5 last week. 
During the first six weeks of the current quarter the death-rate 
averaged 19°3 per 1000, exceeding by 0-4 the mean rate in the 





and the remaining four furnaces are expected to be ready for 


corresponding periods of the ten years 1880-89. 








Nov. 14, 1890. 


THE ENGINEER. 
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RAILWAY MATTERS. _ NOTES AND MEMORANDA. MISCELLANEA. 
that the new City and South London oa Suske rageane faery Ses Poote is at last waking up, and the Quay Trustees 


Ir is aint which was formally inaugurated by the Prince 
Bletri ast week, will be opened to the public on the 26th inst, 
0) 


Tye Rangoon Times says that some Germans have 
‘ned the contract for the first Siamese railway. Mr. Bathze, 
ye eof Mr. Robert Gordon’s, has been appointed to carry 
e line will be 165 miles long from Bangkok to Korah. 
and machinery will be used, and German engineers 
“Il be mostly appointed. Mr, Bathze promises to lay the line 
fl for one million sterling. 


Work has already been begun in changing the horse 
railway in Broadway, New York, to & cable road. An American 

temporary Says, the contractor is Mr. John D. Crimmins, of 
conte yen. The cable conduits will be of steel plate with cast iron 
ie Undoubtedly, very great difficulty will be encountered in 
nis work, as the position and condition of the many pipes under 
the pavements are practically unknown, 


Ir appears that the recent report that a new railway 
was to be cut from King’s Lynn on the east coast to Liverpool on 
the west, passing through heshire, is quite correct, although it 
was incorrect to ascribe the enterprise to the Great Northern and 
the Great Eastern Railway Companies. The scheme will be carried 
out by an independent authority, and the usual notices will be 
issued next week. So far as Cheshire is concerned, the line from 
Buxton will cross the border and enter Macclesfield at Higher 
Hurdsfield, and then proceed to Sutton and Brooklands, where it 
is proposed to build a station. The North-Western main line from 
Crewe to Manchester will be crossed between Wilmslow and 
Alderley, and the railway will then be carried to Mobberley, and 
thence to Knutsford and Warrington. The line will cross Lincoln- 
shire, Derbyshire, Cheshire, and Lancashire, Mr. Cooper, West- 
minster, is the engineer of the project. 


In the intended improvements of the New-street station, 


Birmingham, both the north and south tunnels areto be widened, the 
south from New-street station toa point bordering upon Barthol 


; a coll 
it out. ¢ 
German rails 


remaining 91 per cent. coming from the United States, 


ComPRESSED paper is used now as a substitute for wood 
in the manufacture of shuttles and their wheels for looms. The 
Scientific American says they are manufactured largely in Berkshire 
County, Mass, 


PorTLAND cement mortar, made up in the following 
proportions, is said to withstand the action of frost :—1 litre of 
cement, 1 litre of lime, 3 litres of river sand, mixed with a solution 
of 1 kilogramme of crystallised soda in 2 litres of water. 


THE manufacture of cement has grown in Germany 
during the past twenty-five years so rapidly that at the present 
time the annual output is estimated at 10,000,000 barrels, worth 
M. 70,000,000. The chief seat of the industry is North Germany, 
in the vicinity of Berlin, Stettin, and Hamburg. The export trade 
has increased from 137,000 kilocentners in 1879 to 1,341,300 kilo- 
centners in 1889, 


Untit recently fuel gas was sold in Boston, U.S., at 
60 cents, or 2s, 6d. per 1000ft. The Boston Gas Light Company 
has announced that after November Ist, on certain streets in the 
business district, fuel gas with a calorific value of about 400 heat 
units per cubic foot will be sold at 70 cents per 1000 feet, less a 
discount of 10 cents for prompt payment. Taking calorific power 
into account, it will be seen that this so-called cheap American gas 
costs more than English town gas. 


A Norte on the determination of the heat of vaporisation 
od means of the steam calorimeter is given from an article by 

. Wirtz in the Journal of the Chemical Society. With the 
steam calorimeter of Bunsen and Joly the author finds it is easy 
to determine with considerable accuracy the heat of vaporisation 
of liquids boiling below 100deg. The vessel in which the liquid 
is contained is a test tube 22mm. wide and 75mm. long, 





street, and the north between Park-street and the east side of 
Banbury-street. The traffic is further to be relieved by the 
construction of three new lines, namely—(1) a line commencing 
by a junction with the London and North-Western Railway, 
at the east side of Banbury-street, and joining the same railway 
at the east side of Lawley-street; (2) a line commencing by a 
junction with the same line at the termination of railway No. 1, 
and terminating by a junction with the Midland Railway from 
Birmingham to Sorby, at a point a few hundred yards south-west 
of Saltley Junction ; and (3) a line commencing by a junction with 
the London and Birmin line at the termination of Railway 
No, 1, and terminating by a junction with the Midland line from 
Birmingham to Gloucester, a few yards south-east of Gloucester 
Junction. The cost is to be borne by the London and North- 
Western and Midland companies. 


“In this country,” the Railroad Gazette remarks, “‘ we 
regard a road which adopted interlocking for yards and for the 
main line a block system like that on the Pennsylvania, the West 
Shore or the Erie, as a model ; and yet when compared with the 
rigid standard promulgated by the English Board of Trade 
the practice of these roads becomes lax. We are not saying 
that the English practice is right or that the American is wrong, 
but the facts are interesting. We have never been able to get 
from any Englishman any rational theory on which this standard 
is based, and, so far as we can learn, it is simply set forth as 
‘necessary in the light of experience.’ It is true that a train 
should be protected at the rear as completely as possible, and it 
seems rational that the more ee there are the better will be 
the protection. But on this theory it could probably be proved 
that three or four signals would better than two, and the 
argument would at once run into absurdity. If one distant 
cautionary signal, properly interlocked, does not give sufficient 
warning that a home signal is being approached, why not have two 
caution signals? In principle, two cautionary signals would be 
consistent with each other with signalling practice in other 
respects, but any signal or regulation which implies, even in a 
remote way, that the company expects its engineers to some time 
run past a home signal standing at danger, is at least of doubtful 
propriety.” 


Tue subject of connecting Port Said and Cairo by rail- 
way has been frequently discussed recently, but no action has 
hitherto been taken, — owing to the strong local opposi- 
tion which such a proj would arouse at Alexandria. Mean- 
while, the Suez Canal Company is quietly en, in constructi 
a Decauville railway along the Canal bank between Ismailia an 
Port Said. “This,” the Cairo correspondent of the Times says, 
“is being done without vy | the consent of the Egyptian 
Government ; but inasmuch as the concession includes a strip of 
land along both banks of the Canal, the operation is perfectly aes 
provided that the railway is confined to the private uses of the 
Canal company, ‘The embankment is being made sufficiently 
broad to take a single line of rails of the same gauge as the 
Government railway, and a viaduct has been completed which has 
been evidently made with the future intention of carrying a full-sized 
train. The work is expected to be completed within two years. The 
question is sure to arise soon whether the public are not to be 
allowed to use the line for their convenience. The Indian mail ser- 
vice now proceeds direct through the Canal, not, as formerly, vid 
Alexandria. Consequently passengers and mails for Egypt are 
much delayed, owing to the want of railway connection between 
Port Said and the rest of Egypt. In the interests of the general 
aed it is most desirable that some arrangement should be made 

tween the Government and the company whereby trains would 
run in conjunction with the mail steamers arriving at Port Said on 
their way to or from Europe.” The Standard takes great pains to 


show that the company has no ulterior motives in inserting this 
little railway, 


Azout two o’clock on Tuesday morning the little station 
of Norton Fitz Warren, about two miles below Taunton on the 
Great Western line, was the scene of an accident by which ten 
people were killed and as many injured. The train to which the 
accident occurred was a oS composed of two composite 
carriages and a brake-van, which was run from Plymouth for the 
convenience of passengers who had arrived from Capetown at seven 
o'clock the previous night by the Norham Castle, and who were 
anxious to get on to London and elsewhere. The train passed 
Exeter at 1.20, travelling at the rate of abont fifty miles an hour, 
and in another quarter of an hour Wellington was reached. 
Shortly before this, however, a goods train from Taunton to Exeter 
was shunted from the down line at Norton to the up line, in order 
to allow the down mail bod through. The up line was blocked 
as the special approached ; but this fact seems to have entirely 
escaped the atttention of the signalman, George Rice, who signalled 

all clear, The special was travelling at about fifty miles an hour 
when it dashed into the stationary goods train. The engines were 
much damaged, whilst the foremost carriage of the special and seve- 
ral of the laden trucks of the — train were thrown on the top, a 
— mass. The tender of the passenger engine was forced 
ores the first three compartments of the carriage next to it. 
th the occupants of this carriage, ten were killed. The escape of 

e driver and stoker is remarkable. Both these men, Scott and 
pg aes the former of whom has been in three previous collisions, 
the how alive and been removed to their homes in Exeter, but 

cir Injuries are very severe. Scott was hurled backwards into the 


Ain, and eventually got away through a carriage door. The 
Grtver and stoker of the goods aeeke snetngy the special rushing 
wn upon them, jumped off just in time to save their lives, 





surrounded by a loosely-fitting glass sr 55mm. long. This 
test tube is placed in the platinum basket, and the increase of 
weight noted on immersing it in steam. A second experiment is 
then made with the same apparatus, plus a weighed quantity of 
liquid. From the two weighings the quantity of steam condensed 
owing to the vaporisation of the liquid can easily be obtained. 
For precautions against es and overheating, the original 
paper must be consulted. e results of the author's experiments 
agree very well with those of Regnault, Andrews, and others. 


Waitin on the ballistic pendulum of Robins, Professor 
Greenhill says this instrument “ Enables us to dilute the velocity 
of the bullet so as to make it easily measurable; and by firing at 
the pendulum from different distances, and calculating the loss of 
velocity through the air, we are able to obtain a fair estimate of 
the resistance. Robins found in this manner that the resistance of 
the air to a bullet Zin. diameter, weighing one-twelfth of a pound, 
is about 10 lb., or 120 times the weight of the bullet at a velocity 
of about 1600ft. per second. By firing with a charge of powder 
half the weight of the ball at the ballistic pendulum at ranges of 
25ft., 75ft., and 125ft., he found that the mean velocities of impact 
were respectively 1670, 1550, and 1425 foot-seconds. Now denoting 
by R the ae istance in pounds over the first 50ft., in which 
the velocity fell from 1670 to 1 
foot-pounds, 50 R = (1670? — 1550%) + (2 x 32°2 x 12), or R= 10. 
Robins, on the principle of mechanical similitude, shows that a 
24 lb. cannon ball fired with a charge of 161b. of powder, should 
acquire a velocity of 1650 foot-seconds, and that the resistance of 
the air would then amount to 540 lb., or nearly twenty-three times 
the weight of the shot.” 


Tue American process of making hollow stay bolts 
is described by a United States contemporary as follows :— 
Two pieces of iron rolled in U-shaped section are laid ther 
and wired in that position. These parts are then hea toa 
welding heat and run through rolls. As the welded tube comes 
from the rolls it passes over a mandril, which fills the interior. 
Before reaching the second pair of rolls it cools slightly and shrinks 
upon the mandril. In the second pair of rolls it is drawn from the 
mandril and the interior clear from slag and cinder. In this way, 
by five repeated operations, a hollow stay bolt is obtained which 
has a uniform interior diameter. The material is Tennessee bloom 
charcoal iron, and is made in lengths of about 6ft. A railway 
paper says: ‘‘ The advantages of hollow stay bolts are well under- 
stood. A considerable saving in expense can be made by using 
hollow stay-bolt iron instead of drilling the ends of the bolts after 
they are in position. However, it is necessary that the very best 
material be used for all kinds of stay bolts, and it is claimed by 
the manufacturers of this bolt that they do get the best material, 
because of using a superior quality of iron and an improved process.” 
Drilling the stays after they are in position seems a strange 
proceeding 


In a paper, writing on alternate currents in parallel 
conductors of homogeneous or hete neous substance, Sir William 
Thomson has pointed out that when the period of alternation is large 
in comparison with 400 times the square of the greatest thickness 
or diameter of any of the conductors, multiplied by its magnetic 
permeability and divided by its electric resistivity, the current 
intensity is distributed through each conductor inversely as the 
electric resistivity ; the phase of alternation of the current is the 
same as the phase of the electro-motive force ; and the current 
across every infinitesimal area of the cross-section is calculated, 
according to the electro-motive force at each instant, by simple 
application of Ohm’s law. Further, that when the period is very 
small compared with 400 times the square of the smallest thickness 
or diameter of any of the conductors, multiplied by its magnetic 
permeability and divided by its electric resistivity, the current is 
confined to an exceedingly thin surface stratum of the conductors. 
The thickness of this stratum is directly as the square root of the 
quotient of resistivity, divided wy magnetic permeability, of the 
substance in different parts of the surface. The dependence of 
the total quantity of electricity carried on extent of surface 
justifies Snow Harris, and proves that those who condemned him 
out of Ohm’s law were wrong, in respect to his advising tubes or 
broad plates for lightning conductors, 


Tue molecular volumes of liquids are ordinarily com- 
pared at their boiling points, that is, at temperatures corresponding 
with equal vapour pressures. Mr. C. M. Guldberg—Journal of the 
Chemical Society—says :—‘‘For obvious reasons this comparison 
should be made under strictly comparable conditions, and this 
would only be the case when pressure, volume, and temperature 
were expressed in terms of their critical values, That certain 
regularities in the molecular volumes at the boiling points have in 
spite of this been discovered is explained on compa the values 
of T—the absolute boiling point—with those of T,;—the absolute 
critical temperature—in those cases in which these two constants 
are known. The ratio T/T, is found to be not absolutely constant, 
but in all cases the value obtained approximates to 2/3. Hence it 
follows that qualities like the molecular volumes, which only alter 
slowly with the temperature, are practically comparable at the 
boiling points. Since the critical pressure of = is generally 
very much greater than that of the ee apy ay-Lussac’s and 
Boyle’s laws may be looked on as applicable at the boiling point. 
If V is the volume of the saturated vapour, then Ad = BT/m, or 
mV =BT/p. Here B/p would be a constant quantity, which by a 
suitable choice of units might be made equal to unity, in which 
case the absolute boiling point would obviously be a measure for 
the molecular volume of a saturated vapour under a pressure of 
one atmosphere.” 


, the principle of energy gives, in | st 





propose harbour improvements estimated to cost £15,900, £8000 
of which will go in new quays. 


Messrs. Davey, Paxman anv Co., Colchester, announce 
the removal of their London offices to more convenient premises at 
78, Queen Victoria-street, E.C. 


For the new waterworks at Newcastle, Natal, Mr. 
W. H. Radford, Assoc. M. Inst. C.E., informs us that he has been 
appointed consulting engineer. 


A DEMONSTRATION of Elliott’s smoke annihilator, which 
works by absorption of the smoke in water, is being made to-day 
and next few days on land adjoining the City of London School, 
near Blackfriars Bridge. 

Two months ago the Dutch Indian Government offered 
a prize of 10,000 fi. for the best practical answer to the question, in 
what manner should the salt sold in Dutch India in small packets 
be packed up so as to keep dry. The resvlts have not yet 
appeared. 


A BOILER explosion occurred on Wednesday night at 
Llanbyther, on the Manchester and Milford Railway, South Wales. 
The engine was reduced to a total wreck. The driver and stoker 
had narrow escapes, and were only sli way Peng eny Portions of 
the engine have been found 400 y: m the scene of the 
explosion. 


A vertical boiler exploded on Tuesday morning in 
the works of Messrs. 0. and D. Williams, ironfounders. One half 
of it was hurled high, and fell on the roof of a house on the oppo- 
site side of the street, where it remains embedded. A woman, 
girl, and three men were seriously injured. Another boiler 
explosion occurred at Haybridge Ironworks, Wellington, Salop. 
Four men were badly scalded. 


Mr. A. D. Greatorex, of the city surveyor's office, 
Manchester, has been appointed assistant borough surveyor of 
Southampton. Mr. Greatorex served his articles under Mr. J. 
Price, Assoc. M. Inst. C.E., engineer and surveyor to the Toxteth 
Park Local Board, near Liverpool, and for the past four years has 
been honorary secretary of the Association of the Manchest 
Students of the Institution of Civil Engineers. 


Tue directors of the Rio de Janeiro City Improvements 
Company have issued a circular to their shareholders proposing to 
raise £275,000 additional capital for the purpose of carrying out a 
contract entered into with the Government of the United States of 
Brazil for extending the system of drainage to the important 
suburbs of Eugenho, Novo, and Lagoa, according to plans prepared 
by Mr. Fredk. R. Beesley, C.E., of Westminster, engineer to the 
company. 


In the surveyor’s report, preparatory to the report that 
is to be made to the Pennsylvania Legislature regarding the canal 
from Pittsburgh to the Great Lakes, it is stated that two lines are 
— one in the Allegheny Valley, the other along the Beaver 

iver, of which the latter route is said to be the better. The 
distance from the Ohio River to Lake Erie would be some 125 
miles by this line ; but sixty miles of the Beaver River being now 
navigable, only half of the total length would have to be con- 
ructed. 








TuHE colliers of Fife gave notice a couple of weeks ago to 
terminate their engagements, because the masters refused them an 
advance of 15 per cent. A vote has, however, been taken on the 
question of a strike, and an overwhelming majority of the men 
have voted that the notices be withdrawn. There will thus be no 
strike at present, and the decision of the men is a wise one from 
their own point of view, because, on account of the Baltic season 
being — at an end, a strike could not possibly have 
attained the end in view. 


THE electro-deposition of wrought iron is a scheme on 
which, the American Engineering News says, a Pittsburgh inventor 
is engaged. The Pig iron is placed in vats filled with a chemical 
solution and forms the negative pole. This inventor seems to have 
entered upon an old problem without full knowledge of the work 
done on it, ‘‘ Thin sheet iron plates suspended in the bath form 
the positive pole. The current of electricity is furnished by a 
d 0, and it is stated that iron of chemical purity and remark- 
able toughness is deposited on the positive plates. Whether the 
invention can be made a commercial success does not yet appear.” 
The latter part of the report may be copied next year. 


Tue Board of Trade report upon the working of the 
Boiler Explosions Act, 1882, states that there is no ground for 
assuming that there is any increase in hp acer on the part of 
steam users. This is a negative way of describing the utility of 
the Act, but it is added that the number of boilers must be far 
greater than when the Act was passed, and that the tendency 
would seem to be towards increased safety. During the year 
ended June 30th last 77 cases were dealt with under the Act, 30 
of which related to marine boilers and 47 to boilers on land. 
The loss of life, 21, was below the average for the preceding 
seven years. In 17 cases a finding of censure was arrived at by 
the Court, and in one case it was found that the owner erred 
through ignorance. Orders to pay costs were made upon the 
responsible parties in amounts varying from £15 to £75. 


AccorpiIne to a Reuter’s telegram, “advices from 
Nicaragua state that the Minister of Public Works has advised 
the general agent of the Nicaragua Canal that the company has 
more than fulfilled its obligations touching the expenditure required 
by the terms of the concession. The Pp expended during 
the last year over three million dollars, and now has under the con- 
cession ten years in which to construct the canal. The work com- 

leted now stands as follows :—Greytown Pier has been extended 
700ft., and where there was dry land last May there is now 10ft. of 
water. The company now has in the harbour six dredges bought 
from the Panama Canal Nore egy and two other large suction 
dredges from the United States. e canal route has been cleared 
from Greytown to the divide cut. Ten miles of railway have been 
already completed, and the trestle bridge across the harbour is 
nearly finished. The right of way between the lake and the Pacific 
has been bought, and the meng ay the route there has been 
a. The employés number . No deaths have occurred 
hitherto from febrile or enteric disorders.” 


Tue production of coal in all India last year amounted 
to 2,045,359 tons, of which Bengal gave 1,641,354 tons, the Central 
Provinces 114,465, Assam 116,676, and the Nizam’s territory 
59,646 tons. In 1880 the total production was 1,019,793 tons, 
almost wholly in br ge 3; in 1883 it was 1,315,976 tons ; in 1886, 
1,388,487; and in 1888, 1,708,848 tons. In 1880 the only sources 
of supply were Bengal and the Central Provinces. The latter 
yielded 31,928 tons in that year, against 144,465 in 1889. The 
Assam coalfields were first worked in 1884, when they gave 16,493 
tons, and 116,676 in 1889. The Central Indian coal measures were 
also first worked in 1884, the production —s 2100 tons, against 
52,956 tons last year. Coal was first worked in the Punjab in 
1887, and last year the yield in that province was 22,835 tons, 
while the Nizam’s territory, which gave only 3259 tons in 1887, 
gave 59,646 tons last year. On the whole, during the last decade 
the coal production of India doubled. At the commencement of 
that period the only fields worked were those of Bengal and the 
Central Provinces; at the end there were mines in addition in four 
other provinces and territories. In Bengal the yield increased 
from 988,565 tons to 1,641,354 and in the Central Provinces it 
increased nearly fivefold. 
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THE LOSS OF H.M.S8. SERPENT. 


Our Navy has suffered another great loss. H.M.S. 
Serpent was wrecked on the coast of Spain on Monday, 
with a loss of about 173 all told, there being, as far as 
is yet known, only three survivors. The Serpent only 
left Devonport on Saturday last for the West Coast of 
Africa to relieve H.M.S. Acorn. Nothing was heard of her 
from Madeira, as would have been the case in the ordinary 
course, and it is now known that this was because she ran on 
the rocks on Monday night near Camarifias, a small town, 
situated at the mouth of the river of the same name, almost 
within the shadow of Cape Tosto. It is about twenty miles 
from Cape Finisterre and between fifty and sixty miles 
from Corunna, which is the nearest im: t town on the 
coast, and the delay in the receipt of the news ‘is doubtless 
due to the fact that the only communication between the two 
places is by means of mountain road. She struck on some 
outlying rocks before it was known that the peril was so near. 
The night was dark, and no help was obtainable from the 
shore. While on the rocks she was repeatedly swept by 
enormous seas, and the blue jackets were swept away, some- 


times in groups. 

The Central News Agency is informed that the three sur- 
vivors from the ill-fated vessel have given a narrative, so far 
as they are able, to the Consul at Corunna. They are able 


seamen, and have not told much. It is known, however, 








tions of the other admirals on the class generally. The three 
admirals first named said—and the words will be read between 
the lines by seamen—‘ The officers lately in command 
of these vessels report that, from the limited experience 
gained as to their behaviour and _ sea-going qualities, 
they appear to be good sea boats, but would not keep 
up their speed in a head sea, and owing to the great weight 
in their bows, they pitch heavily. They are quick rollers, 
and consequently unsteady gun platforms. They are all 
handy vessels. It is reported, unanimously, that the arma- 
ment is too heavy, and consequently the vessels are ‘ crank,’ 
that the weights on the forecastle are too t, and the fore- 
castle itself is not strong enough for the weight it has to bear. 
Of the Racoon, the only vessel of the class which appears to 
have experienced anything like a heavy sea, it is reported 
that on one occasion, when going 10 or 11 knots against a 
moderate swell, a sea was taken on board which carried away 
everything movable on the forecastle, broke in the forehatch, 
which was battened down, tore away the iron stanchions 
supporting the forecastle, and bent the beams down 3in. It 
would seem that the weights forward are too great for vessels 
with such fine lines, and this naturally causes them to pitch 
heavily. . - Over thirty-four tons of dead weight are 
carried on the forecastle.”” The three admirals again insisted 
on the “ crank ” nature of these vessels. 

In the 1890 “ Naval Annual” Lord Brassey sa: 
the construction of the hulls economy of weight 
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PLAN OF HOLD. 


that the gale which disturbed the British coasts last week 
raged later with hurricane force in the Bay of Biscay. The 
Serpent was admittedly not the most seaworthy of boats, and 
laboured heavily in the tremendous seas. The —— 
partially disabled her. She made very r weather, an 
the captain decided to run for shelter and repairs, either to 
Vigo or Corunna, the survivors not being exactly clear. 
Whether the ship became unmanageable in the storm, or 
whether the com: had gone wrong, is not known, but at 
eleven o’clock on Monday night, in inky darkness and almost 
without a word of warning, the t struck with a terrible 
crash on the rocks off Cape Vilafio. The bottom of the 
vessel, the survivors say, was — open, and through the 
huge rent the water poured in by tons, and she went down 
immediately in deep water before a boat could be launched, 
and before one of those on board could take any measures 
for preserving their lives. A large number of those drowned 
were, it is said, below, and never reached the deck. 

The Serpent was one of the Archer class of eight ships, in- 
cluding the Tartar, Brisk, Cossack, Porpoise, Mohawk, and 
Racoon, commenced when Lord Northbrook was First Lord 
of the Admiralty. This class was recommended by the late 
Admiral Sir Cooper Key, then Senior Sea Lord, who desired 
to combine speed and endurance with lightness of con- 
struction. 

The Serpent, according to the Navy List, carried six 
guns, and is described as a twin-serew torpedo cruiser of the 
third class. She was built at Devonport Dockyard, 
launched in 1887, and was completed in 1888. Her com- 
plement was 176 officers and men; the displacement, 
1770 tons; and the total indicated horse-power, 4500; 
extreme draught, 14ft. 6in.; length, 225ft.; beam, 36ft. 
She was engined by Messrs. Harland and Wolff at Belfast, 
and her total cost was £121,000. The official descrip. 
tion of her armour-plate is an unprotected steel hull, and 
her armament consisted of six 6in. 5-ton breech-loading rifled 
guns, eight 3-pounder quick-firing guns, two machine guns, 
and one light gun. Her speed was 17 knots. Her coal 
endurance is given as follows :—475 tons storage. With that 
quantity she could have steamed 7000 miles. The Serpent 
took part in the naval manceuvres of 1889 under Admiral Sir 
George Tryon, K.C.B., and this year she was one of the units 
of C Fleet. 

We give illustrations from the “ Naval Annual” for 1890, 
which show the type and general ement of the ship 
and machinery. Almost from the first she and her consorts 
were disliked by the service. In the manceuvres of 1888 
she broke down more than once. It is a strong indictment of 
those responsible for her construction which is to be read in 
the 1889-90 number of Lord Brassey’s “‘ Annual;” and in a 
Blue-book of same date Admiral Sir Wm. Dowell, then com- 
manding at Devonport, Admiral Sir R. Vesey Hamilton, and 
Vice-Admira] Sir F. W. Richards roundly condemned the whole 
class; while Admiral Sir Arthur Hood praised one member of 
it—namely, the Porpoise—but concurred in the vital observa- 





carried to excess. The plating is too thin for durability. 
The armament is overdone. In a sea-way the heavy top- 
weight causes loss of speed, and throws an undue strain upon 
the light structure on which it is placed. It has recently 
been stated in the Broad Arrow that in going to the Cape 
from St. Helena the speed of the Brisk when meeting a 
strong head wind and sea was reduced to five knots, as the 
vessel was being buried under water forward, the forecastle 
bending down 3in. or 4in. under the weight of water. On 
another occasion the Brisk was steaming before a strong 
wind, and was taking in so much water on the poop that she 
had to be turned round, and steamed against the wind and 
sea for thirty hours until the weather moderated.” In the 
face of these facts, it is for the ayn A to explain why 
the Serpent was sent across “the Bay” in notoriously the 
worst month of the year. 

The Navy and the nation suffer a heavy loss by the catas- 
trophe, but the Serpent herself is probably little to be 
regretted. 








THE “25 DE MAYO.” 


Tue steam trials of the ‘25 de Mayo,” which have just 
been completed, mark a distinct step in the speed attained 
by fast cruisers. This vessel, which is of the twin screw 
protected cruiser type, has been constructed by Sir W. G. 
Armstrong, Mitchell and Co. for the Argentine Government, 
who may well be congratulated on the acquisition of such a 
ental specimen of naval engineering. She is somewhat 
larger than the Piemonte, which was built by the Elswick 
firm for the Italian Government, and which, as our readers 
will remember, on her completion about eighteen months 
ago, herself broke the speed record. The dimensions of the 
*25 de Mayo” are as follows: bet perpendiculars, 
$25ft.; breadth, 43ft.; mean draught, 16ft.; displacement, 
3200 tons. 

The machinery and vital parts of the ship are protected by 
a strong steel deck extending throughout the whole length of 
the ship, such as is usually ado in this class of vessel, but 
of unusual strength, being 4}in. thick on the sloping sides 
and 1#in. thick on the horizontal portions. Above this deck 
is constructed adeep raft body divided into numerous water- 
tight compartments, which may, if desired, be filled with cork 
of other water-excluding material, thus insuring buoyancy 
to the ship even if riddled in action. 

The vessel is armed largely with the formidable rapid-firing 
guns recently introduced by the Elswick firm, arranged to 
have the largest effective are of we On the forecastle, 
firing right shead and to 45 deg. abaft the beam on each side, 
is a 21 cm. breech-loading gun. A similar gun is mounted 
on the poop firing right astern, and with an arc of training 
equal to that of the Runasiio gun. On the upper deck in 





sponsons along the sides are arranged og 12 cm. rapid-firing 
guns, the foremost pair being capable o: 


firing right ahead to 


——__ 
—= 


45 deg. abaft the beam, the two aftermost i 
sponding stern fire, and the four midship peo 
——< of 120 deg. ——— fire, 
@ minor armament has also been wel i 
consists of twelve 8-pounder cupid cing oper yl... 
ae -— on in gt effective 
manner, six of the 1-pounders bein i ili 
onthe eae hed tay G mounted in military topg 
e modern locomotive torpedo has not ’ 

for the vessel is provided with three 18in, torpede: erlooke, 
of them training on the broadside and one fixed in the bere 
The machinery was constructed by Messrs. Humphrys, ", - 
nant, and Co., of London, and consists of two sets of Pe 
cylinder triple-expansion engines and four double-ended 
boilers, each set of engines and each pair of boilers be; 
placed in separate compartments. ng 

The steam trials which have just taken place on th 
Admiralty measured mile off the mouth of the Tyne we : 
attended by a Commission of Argentine Officers, including 
Captain Spurr, Captain Garcia, Captain Ramirez — con’ 
mander of the vessel—and Colonel Warren on behalf of ‘he 
Argentine Government ; Mr. P. Watts, designer of the vessel, 
on behalf of the Elswick firm; and Mr. Robert Humphry. 
representing the constructors of the machinery. “— 

At the official trials a run of six hours’ duration was made 
with natural draught, in accordance with Admiralty con, 
ditions; and, whilst this trial proceeded, a number of rang 
with and against the tide were made on the Admiralt 
measured mile, the results of which demonstrated that a speed 
of 21:237 knots per hour had been maintained during the 
whole six-hours’ run. During this trial the mean power 
developed was 8700 indicated horse-power. At the forced 
draught trial, which was made at the close of the day, when 
the were in bad condition and the stokers tired, the 
mean speed attained was 22:43 knots per hour, and the mean 
power 13,800 indicated-horses. Throughout the day the engines 
worked in a most satisfactory manner, without a hitch of any 
kind, and the Argentine Commission were highly delighted 
with the performance of the ym 

The vessel carries 300 tons as her normal supply of coals 
but bunker capacity is ——— for 600 tons. With the full 
supply of coal she could steam about 2000 knots at full speed 
natural ny aah whilst, at the most economical speed, she 
could steam from 9000 to 10,000 knots. 
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SLIDING, SURFACING, AND SCREW .-CUTTING 
BRAKE AND PIT LATHE. 


THE illustration on page 397 shows a special lathe adapted 
for general use in locomotive and marine workshops, which 
has just been completed by Messrs. Cunliffe and Croom, of 
the Broughton Ironworks, Manchester. As will be seen from 
the illustration, this machine tool consists of a massive bed, 
having three broad wearing surfaces for the carriage to 
traverse on, and movable to and from the face-plate by 
suitable gear to admit articles up to 9ft. diameter and 11fi. 
long in the gap, or the lathe will take in 26ft. long between 
the centres. A strong carriage is provided on the main bed, 
carrying two slide rests, the front one being of the usual form 
and geared for self-acting sliding, surfacing, and screw- 
cutting, and the back one made specially narrow for turning 
down the inside of the oo the pin of crank-shafts, 
and is designed in a form to it crank-shafts and turn the 
pin of the largest sweep the lathe will admit with the least 
possible over! of tool. Three girder beds are provided, to 
carry a front , on which is fitted a pillar rest, having a 
self-acting longitudinal travel, worked from overhead, for 
turning wide drums, pulleys, cylinders, &c. When the large 
bed is drawn back and the coupling-up shaft disengaged, a 
pit lathe is formed, to admit fly-wheels, rope pulleys, pro- 
eye &c., up to 17ft. diameter and 3ft. wide, and the front 

and pillar rest are utilised for turning the faces of such 
articles, the ordinary rest on the carriage being then brought 
into uisition for boring. A strong foundation-plate is 
provided for the main bed to slide upon, with screw and 
suitable gear at the end. The headstocks are very massive, 
and the fast headstock powerfully geared, all the wheels 
being brought to the front to give steadiness to the cut, and 
to bring the driving-power as near as possible to the point of 
resistance when articles of large diameter are being turned 
by the front rest. The gearing throughout is machine 
moulded, from special mixture, and the gear wheels under 
the ae are made of cast steel. One of the advantages 
possessed by this lathe is that all the motions in connection 
with both rests on the main bed can be controlled from the 
front, and the rests can be worked together for sliding and 
surfacing, or independently, as required. 








COMPLETION OF THE SEWERAGE OF HeswaLL.—At the meeting 
of the Wirral Sanitary Authority, held on Wednesday last, it was 
reported that the system of sewerage at Heswall was practically 
completed, and the houses might be connected with the sewers at 
once. This work has been in since March last, and has 
been attended with considerable difficulty, nearly the whole of the 
excavation being in hard rock. The total length of the sewers is 
about 4} miles, and they are com of stoneware pipes, sup- 

lied by Messrs. Doulton and Co., of St. Helen’s, and laid with 
tanford’s joints. The several sewers —— into a large brick 
tank sewer, 260ft. long by 7ft. deep and 4ft. 8in. wide, which will 
serve as a reservoir to hold the se while the tide is up. On 
the ebb tide the sewage will be disc’ into the river Dee 
through a line of cast iron pipes, 9in, in diameter, which are carried 
to low-water mark, and Se on strong timber piles firmly 
driven into the shore. Special provision has been provided for 
flushing these sewers by 1 flushing tanks at the end of 
every branch sewer, which will be supplied with water from the 
mains of the West Cheshire Water Saree Owing to the pre- 
cipitous nature of the ground at Heswall, it has been deemed 
visable to break the flow of sewage into sections, by means of 
specially-designed trapped manholes, which will also prevent the 
sewer gas from accumulating at any one spot, and compel it to 
escape at numerous points in the system. In order to prevent 
any objectionable smell ones from the sewers, all the manholes 
are furnished with special deodorising baskets designed by the engi- 
neer, and filled with “ polarite,” through which the sewer gas must 
pass. The action of “‘polarite” in removing all smell from gases 
or liquids passed through it is said to be very powerful, and is in 
every res} a superior material to charcoal, which has hitherto 
been for that purpose. The amount sanctioned by the Local 
Government Board to be expended on these works is £4700, and it 
is not expected that this sum will be exceeded. The whole of the 
works have been di ed and carried out under the ——_ 
supervision of the engineer to the authority, Mr. Charles H. Beloe, 
M. Inst. C.E., and the contractors for the works were Messrs. 
Thomas and Uo., of Daulby-street, Liverpool. The picturesque 
village of Heswall is now provided with a good supply of water 
and an adequate system of sewers. A rapid development may be 





anticipated, and it is hoped that the joint railways will improve 


the railway service, which is at present very deficient. 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame BorvEau, Ru Rue de la Ba: 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Mesars. GEROLD AND Co., Booksellers. 

LEIPSIC.—A. TWIETMEYER, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane-street. 





—— 


PUBLISHER'S NOTICE. 


h thi. weel’s number is iemued as a Supplement a Two-page 
} “gyreing ¢ a Passenger Escomative, Old, Colony | Railroad. 
issued the Publisher 


as this 
~ y alles are requested to notify the fact should they not 


receive Ul. 














C— 


CONTENTS. 


Tar Enorerer, November 14th, 1890. PAGE 
que Mancuester Sup CaNat. No, IV. (Illustrated.) +. 891 
or NAVAL ConsTRUCTION IN FRANCE, No. Il... 7; 392 


Twenty YEARS 
On TUBE-FRAME Goops Wacons or Licut Weicut AND Larce Cara- 


cITY, AND THEIR E¥FECT UPON THE — eine or boyae 
ways. (Lllustrated.) so s Jee 
PRoDUCTION OF STEEL IN THE Usirep Grates « sf Saas “Teh: 
LAUNCHES AND TRIAL TRIPS .. . awe a a 
Tae New TORPEDO BoaTs.. .. «. «se ee ve ce te oe oe B94 
RAILWAY MATTERS .. eos ee te oe ene te ne ten 895 
Noms AND MEMORANDA .. «- ee ee ce ee oe + 895 
MISCELLANEA .. 895 
INDICATOR DIAGRAMS, ‘Ow Cotoxy "RarLRoap Locomotive. ng 896 
SLIDING, nr pai aNnD SCREW-CUTTING BRAKE AND ; ATHY. 
trated. aa 7 
atone OF th M. 8. SERPENT. " Ciiustrated.) : is aOR Re ses . 998 


Tae “25 De Maro” 
LEADING asriues— American ‘Goods "Wagons—The Lubrication 9" 
Steam Engines .. 

A Nickel Steel Corner—British and Foreign Vessels—The Effect of 
the McKinley Tariff—The Russian Tests of Armour Plates 
Evouish MANUFACTURERS IN THE UniTep Srates—THEIR Views 

AND IMPRESSIONS 

LETTERS TO THE Eprtor—English and American ‘Locomotives. «» 401 
The Rational Truss—Screw Propellers—Forced ——— Problems 402 
The Addington Pumping Engine Trials—A Remarkable Casting— 

Indicator Di How a Locomotive Engine is Propelled— 
Exports and Imports—Lubricating Oils—Water Recorder at the 
Alexandra Docks, Hull—Gunpowder Factories—Traffic Receipts 403 

NoTes ON THE EXCAVATION or THE New Croton Aquepuct. (Illus.) 404 

Tue Iron, COAL, AND ee ene oF aeeamtnaieny hapaaed 
BAMPTON, AND ‘OTHER Desrnsors .. eo 

Norges FRoM LANCASHIRE .. 

Nores FroM SHEFFIELD . 

Nores From THE NoRTH oF ENOLAND .. 

Nores From SCOTLAND... 

Nores From WALES AND Abvormixo Couwries.. 

Norges From GERMANY ee ae ae ae 

Maw OoMPAWIMS .. «0 co cc cc 08 cc 08 6 c6 cf cs co OT 

Tux PaTENT JOURWAL.. .. «2 oc cc co co co ce co co cv 07 

SELECTED AMERICAN PATENTS . 

PaRAGRAPHS—Steam on Common Roads, 894—Engineering | Society, 
King’s College, 894—Public Health, 894—Completion of the Sewerage 
of Heswall, 898. 

Two-pAGrk SUPPLEMENT—PassEnceR Locomotive, OLD CoLony RaILRoaD. 


ae 


: 





TO OOBRESPONDENTS, 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


oi As ites Canes Se ee oe ee or containing ques. 
“tions, should be accompanied by hs antes an alien of the erties ws not 
necessarily for ‘publication, oe a proof of good faith. No notice what- 
ever can be taken of 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
“fore request pops og-aacart og bs pose fen ee find it 

oe oe trouble a: confusion, we nee Sate 

that letters of inquiry addressed to the public, and intended 
for i insertion oy this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. > oe 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

8. W.—The electric system of communicating in trains is in extensive use; as, 
Jor example, on the London and Brighton Railway. 

R. D. (Newcastle-on-Tyne).— Whoever first secures a patent for an invention 
enjoys all the rights that a patent can confer. A provisional protection is 
not equal to a patent. 

J. D.—(1) There is no book on the construction of printing machines. (2) 
The pressure is not known, and no doubt varies very considerably with dif- 
Jerent machines. (3) The floor ovght to be as stiff and solid as possible. (4) 
So far as we are aware, the report has not yet been published in a pamphlet. 











“BULL” MILL FOR GRINDING CEMENT. 
(To the Editor of The Bngineer.) 
Sir,—We shall be obliged if some correspondent would kindly inform 
us who are makers of the “ Bull” mill for grinding cement. N. H. 
November 11th. 





FRICTION OF AIR IN TUBES. 
(To the Editor of The Engineer.) 

Sirn,—Can any of the readers of Toz Enoinger oblige me by givin, 
rule for caleu the amount of horse- * = tamed absorbed by the frict: A 
of air at different pressures in tubes of different lengths and diameters ; H 
also, can anybody oblige me by giving the name of a book o 
same? Cc. E. 

Milano, October 27th. 
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Half- Ka ed (including double nwmbers).. .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 


credit occur, an extra charge of two shillings and sizpence per annum will 

be made, THe ENGINEER is registered for transmission abroad, 

A complete set of Tat ENGIneeR can be had on application. 

Foreign Subscriptions for Thin Paper le ag Roe rang until further notice, be 
received at the rates given below:—Foreign antepiedl ying in advance 
at the published rates will receive THE sty Ree ly and post free. 


Subscriptions sen ‘ost-office Order must be accompanied by oo = 
advice to the Publisher Thick P Paper Contes may be hed, U 5rt 

eet, Pow I 

Order. — Australia, oa B British 


by ~office 
Columbia, British Guiana, Canada, Cape of Good mark 
Hawaiian France, yo Gltaliae’ Italy, Malta, 
Natal, N Netherlands, — New Brunswick, qm New 
South Wales, New Zealan ortugal, Roumania, Swit id, Tas- 
mania, Turkey, United Biates, West Coast of Africa, West" Indies, 
Cyprus, £1 16s. rye wk India, £2 Os. 6d. 

Remittance by Bill Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, — Loe Sweden, 
Chili, £1 16s.; Borneo, Ceylon, "Java, and Singapore, £2'0e 6d.; Manilla, 
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Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 
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“for every two cad one shilling and 
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Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to pA ose early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing t of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tar ENGINFER. 


- 400 Henry J. Marten. 





MEETINGS NEXT WEEE. 
‘ Tue InsTITUTION OF Lev. Soe Paper tobe farther ds November 18th, ” 
Mm. —Ordinary mee r r Steam o 
see 5 Mr. John Me m, Assoc. M. Inst. C. E. a“ to be 
read, time perm’ ab The Viteoes ry Movements of Locomotives,” 
by Professor Jobn Milne, F.R.8., and Mr. wife McDonald. 

Cuemicay Socrery. —Thureday, November 20th, at 8 p.m. 

Society or Arts. pence sony ( November 19th, at od ar Opening 
address of the 187th session by the Attorney- tenes Sir Richard 
Webster, M.P., chairman of the Council of the Societ; 

MereoRoLocicat a — Wednesday, 19th ag a 25, Great George- 
street, Westminster, at 7 p.m. The President, Baldwin Latham 
M. Inst. C. E., F. os. 8, will deliver an address on a“ The Relation of Ground 
Water to to Disease.” 

Junior Enoinekrina Society. .—Friday, 2ist, at eight o'clock, at the 
Westminster Palace Hotel. Address on ‘ Electro-magnetic Mechanisms” 
—illustrated by experiments and —by the President-elect, 
Professor Silvanus P. Thompson, B.A., D.Sc. 

Soutn Sta¥FoRDSHIRE InsTITUTE OF [RON AND STEEL WoRKS MANAGERS. 
—Saturday, 22nd inst., at the Mechanics’ Institute, Dudley. Paper, 
“Some Causes of ~ érystallisation of Iron,” by Mr. Thomas Morris, 
F.G.8. (Warrington). 

Nortu-East Coast InstiruTIon or ENGINEERS AND SHIPBUILDERS.— 
Friday, November 21st, at 7.40 p.m., in the Lecture Hall of —. “ayer nf 
tion Literary Society, Fawcett-strect, Sunderland. read :— 
PA am ae ga Expansion and I Increased Pis Piston Speed by by ie Ww. R. 
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AMERICAN GOODS WAGONS. 


In another page will be found the ane portion of 
og r by Mr. M. R. Jefferds, read before the Institution 

echanical Engineers at their last meeting by Mr. 
It is probable that not a few of our 
readers will regard the paper as read as an advertisement. 
However, as it ppeme the committee of the Institution 
we must not be hypercritical on this point, and besides 
we have pti cae our discretion and eliminated much 
of the paper that was not descriptive. As it stands in 
our pages it sufficiently describes a tubular framed goods 
wagon. We have no difficulty whatever in pronouncing 
this a very ingenious article, and we are even willing to 
concede that, in the words of the author, “it is She 
strongest and lightest goods wagon built in America.” 
So far we can go with the author, simply because we 
have no reason to dispute his assertion; but we certainly 
cannot with him when he argues—as he virtually 
does—that English engineers, traffic superintendents, 
and wagon builders do not understand their business, 
and put money out of the pockets of railway shure- 
holders by refusing to substitute 30-ton wagons for 
the eight and 10-ton wagons normal to English railways. 
“The best construction of railway goods wagons is a 
subject which up to the present seems hardly to have 
received all the attention it deserves at the hands of 
English engineers and railway managers,” writes Mr. 
Jefferds. The only excuse that can be adduced for 
making such a statement is simply dense ignorance of 
the conditions under which the goods traffic of English 
railways is carried on. When Mr. Jefferds comes to 
read what was said during the discussion, he will perhaps 
see that there are more things to be considered in carry- 
ing on railway traffic than he has hitherto taken into 
account. The whole question deserves notice, because 
recently a good deal has been said at various times to 
the effect that a considerable saving might be effected in 
the cost of goods traffic by remodelling our system on 
American lines. It is worth while to say a few words on 
the subject, which may suffice to show how fallacious 
the argument is. 

A special beauty of the railway system is its extra- 
ordinary flexibility. It possesses powers of adaptation 
which render it suitable for the conduct of an express 
passenger and goods traflic, or for conveying the com- 
monest, cheapest, and heaviest materials through a 
primeval country. It answers equally well for five miles 
an hour or seventy miles an hour, and this adaptability is 
due to the circumstance that we can always suit the 
vehicles running on the iron road to the nature of the 
things to be carried. No one can assert with truth that 
any special design of vehicle is better than any 
™ 1! other, on a broad or universal basis. All that can be 
proved is that some particular design is better for 
some particular class of work than any other. All 
kinds of vehicles can be run on railways, if only the 
wheels are suitable to the road. Mr. Jefferds seems to 
contend, however, that the tubular bogie wagons which 
he describes must be better for all classes of goods traffic 
than any other. Such a proposition does not admit of 
proof. On the contrary, it can be shown that it is 
entirely untrue; and this statement has nothing whatever 
to do with the quality of the tubular frame wagon. There 
are conditions of traffic under which it is no doubt expe- 
dient that each wagon should be able to hold 30 tons. 
The mistake made by Mr. Jefferds lies in assuming that 
such conditions exist in Great Britain. The first thing a 
goods traffic manager has to consider is the weight of the 
loads he is likely to get. Now, in Great Britain, where 
we run goods trains at high speeds over distances which 
to American — are quite insignificant, it would be 
quite impossible to obtain loads of 80 tons, or even 
20 tons, per wagon. Experience goes to show that of 
general merchandise the average load seldom exceeds 
24 tons, and is on some lines still smaller. A merchandise 
train, as we may call it, can seldom be sent a distance of 
200 or 300 miles without being made up and re-made 
up over and over again. One man wants two tons of 


al| goods dropped for him at one station, another wants 


three tons at another station, a third wants a couple of 
tons picked up and taken on to London, or Liverpool, or 
some other great manufacturing or exporting centre. 
The system adopted is to put the two tons or so into 
a wagon, drop that wagon out of the train, and leave 
it on a siding to be unloaded; but under Mr. Jefferds’ 
arrangements we should have to leave a 30-ton wagon 
in the siding, instead of the smaller vehicle which 
now suffices. Even coal wagons hold, as a rule, all the 





a it is found desirable to put into a 
single vehicle. In the United States the conditions are 
m | quite different over very large sections of the country; 
20 or 80 tons of grain, for instance, may be transmitted 
from the west to the eastern ports, a distance of 
1500 miles or more, and we can quite understand that 
for that class of work the big wagon is very suitable. 
But even while we concede this, we must add that 
opinion, even in the United States, is by no means 
unanimous as to the virtues of 30-ton goods wagons. 

When we come to consider what Mr. Jefferds has to 
say in favour of these enormous vehicles, we find his 
utterances vague. He asserts that it costs three times 
as much to convey a ton of goods in Great Britain a 
hundred miles as it does in the United States. The 
assertion that the American railway companies have 
been enabled to reduce their rates 79 per cent. by 
adopting big wagons, since 1865, is enough to take one’s 
breath away. It is perfectly well understood in this 
country that the reduction has been largely due to what is 
known in the United States as “ cutting;” to, in short, 
a ruinous competition for traffic; and even though it 
were true that a great saving has been effected by the 
adoption of the large wagons, that need not surprise us, 
if it be true that on the Pennsylvania Railroad they 
habitually used wagons which, weighing 10 tons, could 
only carry 12 tons. There is nothing of the kind in 
England. A five-ton wagon with us carries nine tons. So 
far as we can understand Mr. Jefferds, a wonderful 
economy would be effected in this country by augmenting 
the paying as compared to the dead load. We may, for 
the sake of argument, concede this; but any traffic 
manager will satisfy Mr. Jefferds that we have not in 
this country, as yet, nearly reached the capacity of the 
existing wagon. It may be taken as proved that the 
regular load for a five-ton wagon is 2} tons; that 
is to say, the dead weight is double the paying 
load. The tubular wagon weighs 10 tons. Its load 
would be five tons at best—where would the saving 
comein? It will be time enough to talk of using 30-ton 
wagons when our 10-ton wagons are fully or nearly fully 
loaded. It is easy enough to see that certain conditions 
may obtain in places in England where a large wagon is 
better than a small one, as, for example, the Furness 
Railway, which does a very heavy business in carrying 
ore; but the number of lines on which the use of such 
wagons in this country with benefit is possible must be 
very small. 

Mr. Jefferds may rest satisfied that English engineers, 
traffic managers, wagon builders, and meray oes ae 
are not so unwise as he assumes them to be kinds and 
capacities of wagons have been tried at various times. 
The existing normal wagon is simply a survival of the 
fittest. We do not believe it would be suitable to the 
United States, but we are yet more certain that the 30-ton 
double bogie wagon is not adapted for English traffic. 
Whether, however, the tubular system may not be used in 
the construction of wagons of moderate size remains to be 
seen. But it will not be an easy matter to turn out for 
something under £60 a better vehicle than that which has 
hitherto done excellent service on English railways. 


THE LUBRICATION OF STEAM ENGINES. 


ENGINEERS very commonly pay scant attention to the 
cost of oil used in lubricating steam engines. They 
regard it as an insignificant item. Even those who pay 
for the oil take small pains to ascertain whether they are 
paying more than need be paid. The results of an 
inquiry into the question of oil bills in any district would, 
we venture to say, give highly startling results. Not 
long since we were shown an American engine of the 
horizontal high speed type. It was indicating about 
thirteeen or fourteen horse-power. Coal was very cheap, 
and we were told that the‘cost of fuel was as nearly as 
might be 1s. 6d. a-day. The oil bill was 3s. 6d. a-day, or 
more than twice the Sint of coal. In another instance 
we found an engine indicating about 1500-horse power 
and using 120 gallons of oil per week. A marine engine, 
triple expansion, cf the same power gets on with 20 
gallons a week. Again, we find in some cases that oil 
costing 2s. 6d. a gallon is used; in others, for just the 
same class of work, about 9d. a gallon is paid. It will 
readily be seen that a lavish use of oil at 2s. a gallon 
runs into a great deal of money. It is high time, we 
think, that more attention was given to this subject than 
has hitherto been devoted to it by users of steam 
machinery. Why, it should be asked, does one engine 
use more oil, very much more, than another? In the 
answer lies the key to possible economy. 

An excessive use of oil may be accounted for in several 
ways. We have first the personal element ; the engineer, 
or driver in charge of the engine, cares nothing about 
what oil costs, and he wastes it. Secondly, if the engine 
is badly designed or in bad order, with rubbing surfaces 
too small, or cut and scored and roughened by neglect 
and bad usage, much oil will be needed to keep them 
cool. Thirdly, the oil may be unsuitable, and the result 
will be waste. Fourthly, the engine may run in dusty 
places—such as cement mills, ironworks, &c.—and a great 
deal of oil will be required. A prolific source of waste is 
the apparatus used for lubricating; some of the sight- 
feed lubricators are terrible sinners in this respect. They 
feed a drop at a time, it is true; but, what adrop! It is 
becoming rather a favourite practice to fit circulating oil 
pumps to steam engines. These pumps raise the oil which 
collects from all the lubricated surfaces in a common 
reservoir, and lift it to a tank above the engine, from 
which the lubricating pipes extend. The same oil is used 
over and over again, and the surfaces are kept thoroughly 
wet with lubricant. This isa very pretty device in theory ; 
but in practice it will be found extremely costly and 
inefficient, unless certain precautions are taken. Oil used 
on a steam engine always gets mixed with water, which 
leaks from the glands. The oil and water become churned 
together in the pumps, mixed with dust, fine brass from 
the bearings, coals, &c., and, however fine it may be to 
begin with, it soon becomes a filthy-looking slimy brown 
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fluid, which is anything rather than agood lubricant. It 
is quite possible to avoid this result; but only by pro- 
viding really efficient strainers, and a large tank in which 
the water and heavy impurities may have time to 
settle. This is, however, very seldom done. There is 
more than one patented apparatus in the market which 
professes to separate the oil from the water, and return it 
clear and pure tothe pump tank. The space occupied by 
the apparatus may, it is said, be very small. We have no 
personal experience of the satisfactory working of these 
things, and we have very grave doubts that, under any 
conceivable circumstances, the oil-pump system can be 
regarded as economical. 

Some engine builders are never so happy as when they 
are covering their engines with polished oo and copper 
lubricators, all self-acting, all different, all the best of 
their kind. Many of these devices work very well, but 
they do not save oil. It will be understood that at the 
present moment we are not considering the best means 
of lubricating, but the cheapest way of securing sufficient 
lubrication, and on the whole we think that nothing can 
be found to excel a-good oil can in the hands of a compe- 
tent and judicious man, who thoroughly understands how 
to trim an oil box, and knows when a bearing has or has 
not had enough oil. It is, however, unfortunately far 
easier to purchase self-acting lubricators than it is 
to find men of the right type, and so we take it for 
granted that the invention and construction and 
sale of automatic lubricators of all kinds, good, bad 
and indifferent, will continue. We have not the slightest 
intention of recommending any one of these things as 
better than any other, but there are certain obvious quali- 
fications which they should possess. For example, they 
ought not to blow oil all over the engine-room every 
time they are opened to be filled. There should be no 
possibility of their becoming clogged up. They ought 
not to contain delicate mechanism. They ought to be 
so made that they can be used with oils of different kinds. 
They ought to be strong, and quite free from the chance 
of leaking. The cocks should be so made that they will 
not jam. The screw threads of removable caps ought to 
be of such a kind that the caps will not stick or jam 
the threads. "he pipes .nust be free from sudden bends. 
The price ougi. to be reasonable. It will be seen that 
much of this applies, not only to lubricators pure and 
simple, but to the whole army of impermeators. 

No doubt a great deal of extravagance in the con- 
sumption of oil is due to sheer waste; bat this waste 
would not be allowed to go on if the steam user under- 
stood something of the art of lubrication. If an engine 
is kept in perfect order, it is astonishing how little oil will 
suffice for its wants. Curiously enough, bearings and cylin- 
ders seem to ss the power of acclimatising themselves 
to almost any condition of lubrication. Thus, for example, 
if an engine has once become habituated to the use 
of much oil, time and patience will be needed to reduce 
the quantity found necessary to avoid heating. On the 
other hand, if an engine begins its life with a sparing use 
of oil, it may be moderate in its demands to the end. No 
doubt this is due in large measure to the fact that a 
lavish use of the oil-can will suffice to hide defects that 
ought not to exist. Thus, for instance, guide-bars 
become badly scored from some cause. They ought to 
be taken out and refaced; instead, they are kept cool 
with oil. Big end brasses are let together a little too 
much. The crank pin is kept cool until wear has taken 
place, by pouring on oil as though it were water. Unless 
drivers of engines are looked after closely, they will in 
too many cases waste oil. On the other hand, if they are 
reprimanded, they fall into the opposite extreme, and hot 
bearings result. Attempts have been made in some large 
mills to work on the premium system, but the result does 
not seem to be satisfactory. A man competent to earn a 
premium, and yet not permit his engine to run hot, will 
probably use oil with economy, premium or no premium. 
It is possible, however, that in some instances a modifi- 
cation of the premium system has been found to answer. 





A NICKEL STEEL CORNER. 


AMERICAN steel manufacturers seem to be particularly 
jubilant over the recent alleged superiority of French nickel- 
steel armour plates, as com with the armour plates of 
English make. The fact that the recent trials at Annapolis 
terminated favourably for the Frenchmen, has made the iron 
and steel men out there perfectly delighted—glad as they are 
to note anything which looks like a discrediting of their 
formidable steel-making rivals in England. Thus it comes 
about that some of the United States newspapers apparentl 
know a great deal more about the intentions of the Engli 4 
Government with regard to this matter than do the Sheffield 
manufacturers themselves. For example, the Washington 
Post actually states that it is the intention of the British 
Government to order the compound plates to be ripped off 
every cruiser and every man-of-war that flies Albion’s 
flag. They also allege that Cammell and Co.’s great 
works, at Sheffield, employing thousands of hands, will 
in the near future go to work making nickel-steel armour, 
jguns, and projectiles. All the boilers in every ship 
twill be taken out and new ones put in. The above- 
quoted paper goes on to give information as to the 
proposed nickel steel corner, which will probably be new to 
most English readers. On this important matter the 
Washington Post speaks as follows:—‘* We are informed, on 
trustworthy authority, that the real facts of the case are 
that a very strong English syndicate have bought up all the 
patent rights of Mr. J. F. Hall—Wm. Jessop and Sons, 
Sheffield—for nickel steel for England and America. 
The English directors are Sir James Kitson, Bart.— 
chairman, Sir Lowthian Bell, and Mr. Percy Gilchrist, 
noted as one of the inventors of the Thomas and Gilchrist 
basic steel. Mr. F. Rey, of 147, Leadenhall-street, London, 
is the managing director, and the other directors are 
M. Marbeau and M. Geny, of Paris. The syndicate have 
also the control of M. Schneider’s and Mr. James Riley’s 
English and American patents. They have made arrange- 
ments for an unlimited supply of nickel, and will shortly be 
prepared to license.” This information seems to be very 
specific, and it looks as if there is some truth in it, more 
especially when it is stated that Mr. J. F. Hall, of Sheffield, 





has been in Washington for several days, looking after the 
most important item in the whole matter—the supply of 
nickel necessary for the construction of the armour. It 
certainly does seem to be more than a coincidence that 
there should also be in Washington at the same time Messrs. 
T. W. Connell and §S. J. Ritchie, of Akron, Ohio, the former 
president, and the latter an officer in the Canadian Copper 
and Nickel Mine Company. If the foregoing statements of 
our American contemporary should prove correct, it is 
evident that an important ring is being formed for the 
control of nickel, and it is likewise clear that some of our 
leading English steel makers have enterprise and energy 
am to keep abreast of the times and adopt the new com- 
pound. The progress of the matter will be watched with 
considerable interest by steel manufacturers. 


BRITISH AND FOREIGN VESSELS, 


INCREASED importance attaches to the subject we have 
previously referred to in THE ENGINEER—the large employ- 
ment of foreign vessels in some branches of the foreign export 
trade. At the time when the federations of shipowners and 
of men employed in the shipping trade are threatening to 
lay idle many of our own vessels, the most recent facts are 
of importance. From official records, it appears that while 
last month 220 British vessels took coal and coke cargoes to 
foreign wed from Newcastle, in the same month there 
were no fewer than 167 foreign vessels taking similar cargoes 
from that port. From Blyth, in the same time, there were 
fifty-nine British vessels and sixty-two foreign vessels taking 
cargoes; from Kirkcaldy, the Lo eee was remarkable— 
the number of vessels being forty-six British and 146 foreign. 
From Sunderland, seventy-one British and forty-nine foreign 
vessels took coal or coke cargoes; from West Hartlepool, 
twenty-four British and fifty-eight foreign were employed in 
the trade named, in the month; and at Borrowstoness, the 
numbers were seventeen and thirty-nine respectively. With- 
out now quoting the numbers, it may be said that at nearly 
all the coal exporting places there is a large employment of 
— vessels, some of them small, others of considerable 
size, but the returns do not distinguish between sailing vessels 
and steamships. The proportion, it will be seen, varies con- 
siderably at different ports, and it is to be remembered that 
the vessels trading to British ports only are not included in 
the figures we have quoted. Somewhat singularly, the Scotch 
ports seem to have the largest number of foreign vessels 
employed in their coal trade, whether as a coincidence or 
as the result of the ports they carry on business with, cannot 
be exactly determined. At the Welsh ports also there is a 
large employment of foreign vessels—Cardiff sending coal out 
last month to foreign ports in 443 British and 162 foreign 
vessels. The facts we have given prove that a not inconsider- 
able part of our coal trade is conducted in foreign ships. The 
employment of so many foreign vessels in our trade should 
induce legislators to make our laws apply equally to our 
own and foreign ships when in our ports. Were 
this the case, it is quite probable that the growth of the 
foreign element in the over-sea coal and coke trades might 
be at least checked. As it is, it seems to have a tendency 
towards enlargement, especially at the Scandinavian ports. 


THE EFFECT OF THE M’KINLEY T- RIFF. 


Ovr friend the American has now got his tariff to work, 
and the author of it receives as his reward his rejection at the 
poll. His “crowning triumph” has brought him personal 
disaster at the elections. Still, his work remains, and is good 
—or bad—for two years certain. It came into operation on 
the first day of October, and the Board of Trade returns 
enable us to get a glimpse of how it “ pans out” on English 
industry. So far its working has not been widely pre- 
judicial. Sheffield, as was expected, has been hit at once, 
and hit hard. There was sent to the United States 
last month a value in cutlery and hardware of £22,915, 
against £35,689 for the corresponding month of 1889. 
Compared with September, when goods were ‘“‘rushed”’ in 
before the new tariff came into force, the decline is more 
evident, the value for that month being about double what 
was sent in October. Jute manufactures have dwindled from 
£116,022 to £99,199; silk materials from £66,778 to £26,765. 
Hoops, sheets, and plates, on the other hand, have largely 
increased both in volume and value. In October of last year 
the value sent to the United States was £357,340; in October 
of this year, £540,190. The explanation is at hand. America 
has no tin-plate industry, and to give time to start one the 
new tariff is suspended against these productions for six 
months. South Wales makers are able thus togetinstill. It 
is regarded as hopeless to start and transplant a trade of that 
magnitude in half-a-year, and there isa prospect that now 
the swing of the pendulum is against excessive tariffs, the 
sand in the glass of the McKinley Act may run down before 
the Cardiff plate-makers have to give up their American busi- 
ness or go over there and do it. 


THE RUSSIAN TESTS OF ARMOUR PLATES. 


Ir has been known in this country for some months that 
the Russian Government intended to carry out a series of 
important experiments on armour plates near St. Petersburg. 
The plates sent for trial were Brown’s, made on Ellis’ 
patent; Tjora, on Wilson’s patent—both compound—and 
Schneider and Vickers, all steel. We have regarded these 
trials as so important that we have dispatched a special 
correspondent to St. Petersburg to witness them. We 
received on Wednesday from him the following telegram, 
“Three tried, all good. Schneider, Vickers nearly equal best.” 
We understand that the projectiles have been made in 
Russia, and are not so good as Holtzer’s. Some figures have 
been sent to the Times by a St. Petersburgh correspondent, 
and although they may be in some respects modified when 
we receive a complete report from our correspondent, we re- 
produce them as being accompanied by some remarks of 
interest, even though the writer speaks of Russian Holtzer 
shells:—Five shots at each range were fired from a 35 calibre 
—6in.—six-ton gun with Russian Holtzer (sic) shell, —_—< 
91 1b., at a distance of 350ft.; first, two rounds with 53 lb. of 
powder giving an initial velocity of 2000ft., and then three 
with 54 lb. and velocity of 2100ft. There were three plates of 
10in., each submitted by Messrs. John Brown and Co., Messrs. 
Schneider, and Messrs. Vickers. The first of these, a com- 
pound plate, resisted the first two rounds, the shell remaining 
eat ay in the armour, but the last three went clean 


ghrough it. The Schneider hard steel plate broke up three 
shells, and only the third penetrated as far as the backing‘ 
but the plate suffered severely, showing cracks in all the 
corners. The Vickers plate, of softer steel, was more deeply 
penetrated by the shells, none of which, however, got right 
through, while the cracks were comparatively insignificant. 
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ENGLISH MANUFACTURERS IN THE UNITED 
STATES—THEIR VIEWS AND IMPRESSIONS, 


A very large party of manufacturers in the Sheffield district 

chiefly connected with iron and steel and the allied industries, 
accompanied the Iron and Steel Institute to the United States 
in October. The majority of them having returned, were 
waited upon by representatives of the local press for their 
views of the business situation, and industrial development 
of the United States. They all speak in the very highest 
terms of the hospitality extended to them wherever they went 

They concur in remarking that the progress made in the 
United States is far beyond anything they had anticipated. 
that America is more highly-favou in natural resources 
and possess labour-saving appliances in excess of the old 
country both in number and quality. They are a long wa: 

behind us in the heavy trades, such as big guns, great ships, 
and armour-plates. There is nothing wonderful in their 
forgings, which are excelled in weight by English firms; but 
the visitors believe the Americans will yet come up to “the 
scratch,” even in these departments. the American workman 
gets higher wages than his English brethren, but he has to y 
more for house-rent and clo’ ing, and has to work harder 
A summary of the impressions made upon several of the visitors 
has been compiled from the long narratives, and in several in. 
stances corroborated by further interviews with the gentlemen, 
Mr. George Siddell, of Roewood, Pitsmoor, Sheffield, was for 
many years the forge manager at the River Don Works of 
Messrs. Vickers, Sons, and Co. There he wrought out 
a contrivance which effected a most important saving in 
manual labour in the manipulation of heavy forgings. He 
afterwards superintended the erection of the heavy forging. 
press at the Atlas Steel and Ironworks—Messrs. John Brown 
and Co. Mr. Siddell, who was one of the large Shef. 
field party which went to the United States under the 
auspices of the Iron and Steel Institute, states that be was 
much impressed with the abundant resources of America, 
the rapidity of its industrial development, the activity and 
enterprise of its people, and their industry and application. 
Mr. Siddell said that everything in America was on a very 
extensive scale, except in two ts—great guns and great 
shi and these they would have yet. If it was a fact, as 
ied bean stated, that the Government had bought up the 
nickel mines, it meant that they were going to make armour 
plates on a very different scale from what they had hitherto 
attempted. In American manufactures there was no 
consideration of expenditure as to plant and machinery, 
and labour-saving appliances were utilised to such an 
extent that in the iron and steel works, and especially 
the rail and plate mills, manual labour is cut down to 
what the Americans themselves term ‘the small end of 
nothing.” In this respect they beat even the great firms 
of Bolckow, Vaughan, and Co., at Middlesbrough, or the 
Barrow Hematite Steel Works, though at these and other 
establishments every English improvement is promptly 
adopted. Mr. Siddell did not go into the great rail mill at 
Chicago, which is said to be the finest of its kind in the 





States. His remarks applied generally to the production of 
rails and ship-plates. e output, he thought, did not exceed 
what was done in England. e Consett Iron Company, he 


believed, turned out about four times as much as the biggest 
American mills. At Mr. Andrew Carnegie’s establishment 
he was told that the production was about 4000 tons a month, 
which was about the weight produced at Consett in a week. 
He was very much struck, however, with what he saw at 
Carnegie’s. ‘It is a magnificent place,’ he said; ‘“ there is 
nothing in England can touch them. Some of the melting 
furnaces have a capacity of 35 tons, and I don’t think there 
are any in England greater than 30 tons. They have got 
many circular es, too, which I have not seen in 
England; but I do not know that there is any great advan- 
tage in that mode of construction. At Chicago, I believe, 
they roll direct from the ingot without re-heating, which is 
also done in some of our works; but at Carnegie’s they roll 
from the bloom, which I consider is much the safer plan.” 
Mr. Siddell thinks the American rail mills beat us, but he 
did not come across anything very wonderful done there in 
the shape of large forgings. He found nothing beyond 
10 tons, whereas in Sheffield the firms can run up to any 
weight that is required. He had not the opportunity of 
going over the Bethlehem Works, where the Government 
orders for gun forgings are done. Sir Joseph Whitworth 
and Co. had recently sent to Bethlehem a forging press 
which, it was thought, had something to do with the exclu- 
sion of the visitors. Mr. Siddell thinks there is a splendid 
opportunity for energetic Englishmen to go out there and 
embark in the heavy trade. He believes they might promptly 
pile up a fortune, because there is no heavy work done there 
yet. The Americans are just commencing with the guns, 
and anyone well up in gun forging could command his 
own price. It struck Mr. Siddell that the American 
working men did a deal more work for their money than the 
Englishmen. A good many of the mills are run at a greater 
speed than the English mills, and the men had to be quick 
to keep pace with them. They appeared to him to be more 
temperate than Englishmen, owing perhaps in to there 
being no drink sold on Sundays in Pittsburgh and many other 

laces. Many men who had gone out from England had 
cas exceedingly well. He saw two old workmen who used to 
be with him at the River Don Works years ago. One was 
manager of a works, and could keep his carriage and pair; 
the other was also doing well. He thought that in America 
men with ability and perseverance had a better chance than 
in England; but a man must work if he wanted to live out 
there. “I think, too,” he said, “it is easier for a man to 
make a start for himself, if he has a little capital. But in 
the heavy trades a good deal of capital is required, as there 
must be a large outlay for plant, and you must be able to 
hold your own for a few years. The cost of plant is great. 
Mr. Samson Fox has a place in Chicago, and the duty 
charged on his hydraulic press, which he sent out from 
England, was enormous. But for the tariff the American 
manufacturers would be able to compete with the English, 
for there is very little labour used.” Mr. Siddell, asked if he 
was referring to the effect of the tariff on the cost of the raw 
material, replied: “‘ Yes, the machinery is splendid ; there is 
nothing like itin England. They seem to spend all their profits 
on extensions.” Questioned as to the McKinley Act, he said he 
found the manufacturing towns 7, in favour of it. 
The working men liked it, because it would keep the work at 
home. Mr. Siddell was greatly impressed with the oil wells 
and the natural gas bores. At one place they were shown & 
complete mountain of iron ore, which had been bored for 
200ft. down, and they had still not got through the magnetic 
ore. One of the members of the Institute had a piece of 
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PASSENGER LOCOMOTIVE, OLD COLONY RAILROAD, U.S.A. 









ao 


a ae 







° 
ooa0 


(For description see page 402.) 
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silver got out from the bed of Lake Superior. Although 
nearly all the Pittsburgh works used the natural gas as a fuel, 
the supply showed signs of giving out, the pressure having 
already diminished to one-tenth of what it formerly was. It 
had been stated in one of the American papers, that in 
certain districts natural gas was being refused to manufac- 
turers. Should the supply fail, American manufacturers 
would be deprived of a very great advantage. Mr. Siddell was 
also particularly struck with the greater use made of electricity 
in the States, not only for street and domestic lighting, but 
as a motor for street cars, which are propelled at a much 
higher rate of speed than English tramcars, and travel curves 
so acute as to try the nerves of an Englishman. ‘A road as 
steep as Derbyshire-lane ”—a stiff bit of hill road near Shef- 
field—‘* was mounted in Allegheny City at twelve miles an 
hour, and the cars are allowed to run at twenty-two miles an 
hour on the level.” Indeed, Mr. Siddell regards the 
facilities for locomotion in the great cities as one of 
the most remarkable characteristics of American progress. 
Summing up the result of his visit, Mr. Siddell said he had 
no doubt the members of the Institute had gained a large 
amount of valuable information as to the material resources 
of America and the future possibilities they involved ; but 
he did not think the engineers had gained very much from a 
mechanical point of view. 
Mr. E. Dickinson, secre of the Hardy Patent Pick 
a; — tool works, Heeley (Sheffield), was 
surpri that English firms had not more generally 
established branches in America. Of course, he admits that 
there is the protective principle to contend with; but he 
urges that as a strong reason why English manufacturers 
who have done a good trade with America in the past should 
have sought to counteract the influence of the tariff by 
starting branch works. This applies, he says, with special 
orce to cutlery. “I sw .” he said, “the principal 
cutlery firms in Sheffield have not cared to the 
experiment. Perhaps they have lacked the enterprise ; but no 
doubt it would have ag them handsomely. They would 
have gained considerably higher profits from the American 
business than they can get at home.” Mr. Dickinson thinks 
it is too late in many instances to do this now. He also 
nstanced the —_ business, which might have been ~— 
the hands of Englishmen, had sufficient enterprise been 
shown. He knew of many cases where English workmen 
had gone out, started business, and been very successful. 
Mr. Dickinson believes that the McKinley Act will eventually 





kill all English trade with the States. That, he says, is the 
purpose the Americans have in view. They are determined 
that all they consume shall be made in America. They have 
no objection to its being made there by Englishmen ; in fact, 
in several cities they offer to give land and/indemnify the 
roducers from rates and taxes for ten or twelve years, con- 

itionally on their employing a certain number of men. It 
was admitted on all hands that the Americans could not in 
any way compete with Sheffield in cutlery, but the prices at 
which English cutlery must now be sold will entirely prevent 
the poorer classes from using it. The wealthy Americans 
invariably use English cutlery of the highest class, which 
would not be so seriously affected, at least not for the present, 
but by having the trade fostered, as it will now be, the 
Americans will eventually succeed in making good cutlery. 
He thinks that the Americans are perfectly satisfied with 
their system. Our time for retaliation, he is afraid, has gone 
by. The only way out of the difficulty is for English firms 
to make up their minds to have a share in the plunder by 
opening up works in the States. ‘There is any amount of 
opening for British capital.” As regards the heavy trades, 
experienced members of the Institute expressed the opinion 
that the Americans were in no way in advance of English 
makers as regards machinery. They seem, however, to 
obtain a greater output with the same plant—the result of 
working at higher pressure, with longer hours, and with 
better organisation than we have. ‘“ The American,” said 
Mr. Dickinson, “is not so well off as —— workman 
so far as his personal liberty is concerned; but he is more 
anxious to improve his position, and to accumulate ‘the 
almighty dollar.’”” The manufacturers in their markets had 
the advantage of working considerably longer hours than our 
men do, and got through more work. This is attributable to 
the general system of piecework that prevails. In most of 
the large works the only day workmen are the labourers 
about the yard. The work is let, in the first place, to large 
contractors, who in their turn let it to smaller ones, and so it 
goes on down to the bottom. Still, Mr. Dickinson does not 
think this results in anything like sweating. The men all 
appear to be well paid. Taking them all round, they will 
get about double what men receive in this country for 
the same class of work; but then the purchasing - power 
of the money is not equal to what it is here. But 
they work harder, and are encouraged to put in more 
time by the manufacturers. On the great question of 
Trades’ Unionism, Mr. Dickinson does not think trades com- 





{ that after 


binations are as powerful in the States as in England. A 
general union called the “‘ Knights of Labour” was getting 
into disfavour, and separate associations being formed in the 
various trades on the lines of English organisation. To this 
movement the employers offered strong opposition, in many 
= refusing even to employ union men. There were few 

isputes except on the railway systems and the tram lines. 
This happy immunity was, owing to the continual run of 
Laws pt 4 enjoyed alike by the employer and the workmen, 
which left very little surplus labour. ‘‘ The American work- 
man,” said Mr. Dickinson, “is much more temperate ; there 
is considerably less drinking. He also dresses well. In the 
smaller cities, at any rate, they have very comfortable homes. 
Taking them all round, they are intellectually of a higher 
class than the bulk of English working men. This is due in 
some measure to the Americans having induced our best 
working men to go over there. In most works the managers 
and foremen and the most skilful hands are Englishmen.” 
Mr. Dickinson thinks that the McKinley Act will operate 
against the Americans in neutral markets. The cost of 
production would be increased, and competition outside 
America made more difficult. But this, he thinks, is not a 
matter that will trouble the Yankees for many years to come, 
The development of their own great country will require all 
their energy, and make them practically independent of trade 
in other markets. He believes that the recent visit of so 
many English manufacturers to the United States will result 
in the establishing of works there by the aid of British capital, 
and that English working men will be needed to make these 
works ‘ go.” 

(To be continued.) 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl the opinions of our 





ENGLISH AND AMERICAN LOCOMOTIVES. 


Sir,—Having been an interested reader of the periodic con- 
troversies on the above subject in THE ENGINEER and its American 
contemporaries, and having carried out a number of accurate loco- 
motive tests in this country, perhaps I can with some propriety be 
allowed to join in the discussion. Concerning the relative merits 
of the general design of locomotives in the two countries, no serious 
person can —~ y condemn either. It is a very significant fact 

r. Worsdell’s experience in this country, he should 
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build English locomotives in England. It is equally significant 
that Englishmen in America build American locomotives. There 
is without doubt less condensation in the cylinders of English loco- 
motives than in those of the American type, because the former 
are in general inside, while the latter are outside, but the small 
ports and short valve travel of the English must give an inferior 
steam performance. It is not forgotten that there are many out- 
side-cylinder locomotives running in Great Britain, notably on the 


Table of Results of Test of Locomotive No, 148, Old Colony R.R. Co. 


June 6th, 1890. The engine isa 
coal-burning locomotive, of whic 


lar American t 
the leading 


the rule, not the exception. 


Test conducted during November, 1889, on ‘ Shore Line” 


express trains running on the Providence Division, between Boston and Providence, 44 miles. 





bituminous 
imensions are 
appended, as is also an analysis of the coal used. This engine was 
ommaen with a fire-brick arch in the fire-box, as are all of the 230 
ocomotives on the line. I will add here, that notwithstanding 
our statement to the contrary, brick arches are extremely common 
in this country. As far as = personal knowledge goes they are 
t is to be hoped that you can furnish 
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| Saturday, Monday, | Tuesday, ursday,| Friday, 
Nov. 2. | Nov. 4. | Nov. 5. Nov. 6. | Nov. 7. | Nov. 8. | Nov. 11. Nov. 17. 
) a ad | | Partly —i. 
1 ET SE RAE ge Cloudy. | Clear. | Cloudy. | Clear. cloudy. | Cloudy. | cloudy. Clear. 
2 | Mean temperature of atmosphere... .. .. .. .. —, ma | . vl | 4 a A | 41° i 
ee "a { Southbound ear. ead. Side. Side. ear. ead. ear. Side. 
5 | ee eae (Northbound | Head. ‘Side. | Side. Side Side. | Side. | Head. Side. 
5 i 20 7 3 5 ‘ 
4 Velocity of wind miles per hour .. 4 10 : ; “ a4 : 12 8 u 
5 ee ae ae ae ees Good or Good. Good Good Good. Good, 
& | Size of exhaust nozzle, single.. .. .. diameter 43” 45” 4}" 4" 4” 43” 4i" 47” 
7 Weight of train in tons of 3000 Ib., inclu. loco. § 8. 204 258 264 258 251 258 346 459 
tender, passenger and freight .. .. .. N. 258 258 258 253 258 253 340 459 
8 | Weight of train in tons of 2000 Ib., excluding § 8. 183 177 183 178 vt 1i7 mi TS 
locomotive and tender .. .. .. .. «. N. 188 18s 187 173 iz 173 259 378 
9 | Equivalent number standard empty O.C. cars f 8. 6°31 610 6-31 610 90 610 v4 
ee, Oe ae ane eae 5 N. | 64s 6°48 6°45 5°06 610 0G 8°93 W 
10 | Maximum steam pressure lbs. per sq. in. wt 8. 155 146 148 156 166 182 180 180 
SEER RE OSES ¢- N. | 145 145 141 159 72 180 176 178 
11 | Minimum steam pressure Ibs. per sq. in. by f 8. 135 133 135 138 138 163 122 126 
gauge .. Se ee ee ee ee \ N. 128 132 130 145 149 145 100 123 
{ 5 141°5 139°4 139°8 150 158°8 172-6 14°3 163 
12 Average steam pressure .. << a 138°7 I38"l | 1375 151°2 159°1 WSS | 163-6 155°3 
\ Mean. | 140 138-7 138°6 150-6 1590 170°7 WLS 159° 
13 Prevailing position of throttle valve . «. +. |Wideopen Wide open Wideopen Wide open Wide open Wide open Wid>open Wide open 
a os i de a 2 7 7 7 7&4 4 7 7 
14 Prevailing position of reverse lever { N. - - . - > - a 7&10 
5 “3 58 5 3 & 48 : on 3 
15 Prevailing point of cut-off, inches.. 1 4 és ea é 6 ” = “ a és 6g Ps o4 
: . > - | 2 4h } 1} if 4 1h — 
16 | Time made up, minutes .. \ N. 0 ah 1; 6 9 si if 
| 2 os 3 1 4 
17 | Aggregate intermediate stops, minutes r 4 j 24 pS 4 4 if - \ 1 
nd - “4 z : 
ys | Time ta which power was ices | > | =| 493 534 buh 4 4 55} 
! MoimuteS 4. ww oe we te ee ee N. | 82 52 HS) ie 4 | MT) 
ia 2 ae : : 8 | 64 5} 63h 62t 624 63) 62} 
19 | Actual time in motion, minutes .. N. | ori 62h 66h 62 60 6it 674 
; , 2 2 “5 24 2° 6 2° 
20 Average speed-miles per hour excluding stops 4 | it 3 » = : é = 4 : re ; te - >» : 
= £ : : : 8. 33 288 300 312 288 288 288 } 
fe Maximum revolutions per minute .. \ N. | 364 436 324 376 364 342 
=v 2 3 nol 0 3°0 59° ie no 
21 = 2 ~, Maximum rate-miles per hour \ = 77 ve re 5 ~ it 4 4 
A ; 0-9 563 0° “4 “4 
= P Minimum number seconds per mile 1 os = te ~t- po 4 ph res 
22 Actual weight of coal used, Ib... — 4928 4718 483 4701 ods 
23 | Actual weight of wood used, Ib. .. .. 880 TOA 743 820 Dh | 
24. Weight of fuel used, wood at 4-10ib. -. 5280 5020 4989 1083 Tol 
25 Weight of fuel used, corrected, Ib. as a 4680 438 4598 4651 6290 
26 | Fuel burned per sq. ft. grate per hour, Ib... 113° M27 ll4-4 1141 148°3 | 
27 | Number miles run per ton (20001b.) of fuel 33°38 3571 35°3 35°0 2571 | 
28 Number —— fuel per mile run i ae 60-0 57-0 atid 57 °2 19°7 
2 Weight of ashes and unconsumed coal, Ib... . 368 420 408 417 482 
30 | Weight of cinders in smoke-box, Ib. .. .. 551 460 455 449 651 
31 Weight of combustible utilised, Ib. .. .. 4361 4140 4117 4167 878 
32 Corrected weight of combustible used, Ib... 3866 3826 3803 3851 271 
33 | Percentage of ashes and unconsumed coal. . 70 ' 84 $2 83 a) 
af Percentage of cinders in smoke-box ‘ 1-2 “4 7 oF a6 8 
35 Percentage of combustible in coal. . er 78°3 82-6 as 82°5 8277 82-8 83°8 
36 | Average temperature of feed-water > as ot : a 5 h b: Es 
if 8. 16,170 15,312 15,187 
“ > 2 »' a3 
7 | Weight of water evaporated, Ib. Pe die | wi caete " sasaed set 
{ otal. | 33,254 29,344 27.041 8,118 7,192 34,533 
. 58 i 53 : 92 
38 | Waste of injector, Ib. Te. * ee = . = ~ = = 
39 Evaporation per lb. total fuel from average tem- | 
perature of feed at average steam pressure .. .. 6°28 mu ell 60 i | 4°93 5°32 
40 Equivalent evaporation from and at 2l2deg. .. .. 760 674 7°39 6-79 6°62 6-70 6-01 O47 
41 Equivalent evaporation per lb, combustible from 
i. RR eee eee 9-70 8°16 8-92 $-24 801 8-09 7°21 8°03 
42 Corrected evaporation per Ib. fuel from and at 42 deg. sy 7°62 8:07 734 TW 7°25 70 6's 
43 Corrected evaporation per Ib. combustible from and 
a a aE es - = 10°45 O74 8-92 8°67 8-75 804 8°45 
44 Lb. fuel per ton of train per mile run .. os Lee 0°32 0°28 0°32 0°32 0-20 0°30 0°23 
. : : j 8. 2°10 1°96 1°94 1°91 1°73 1°61 1°21 
45 Lb. water per ton of train per mile run i N. 2-06 1-44 1°70 1°65 1°87 1°38 116 
46 Lb. water per hour (thr. valve open) per sq. ft. j 5S. 12°24 12°30 11°60 12°08 10°42 14°02 14°45 
DRE EEEND.. ss ccc'sh' bc os te Ee ee 13°48 9°12 10°06 10°85 12°05 11°63 12°91 
47 | Maximum LHLP. developed ... {% i 1 = = 
48 Average I.H.P. 2. Sea -- 
\ Mean for round trip 
49 Lb. corrected fuel per LH.P. perhour.. .. .. .. 
50 Lb. waterper1H.P.perhour .. .. .. { > sr 
51! Lb. water per I.H.P. per hour for round trip .. - 
°*\. Lb. steam per LH.P. per hour by diagram .. .. _ _ 
52 Average number sq. ft. of heating surface per{ 8. -- 2-12 
Ee oi ch ay be har Se” op Be ee ~~ 1°97 
53 Number 1.H.P. developed per sq. ft. of grate { 8. _ B5°5 
ite: ne see) ee Med Ke) 0e ee on N. -—- 38-2 











Nore.—Corrected weights of fuel and combustible denote that a deduction from the actual consumption has been made for the amount 
required to heat the water in the morning. Water consumptions of northbound trips are more trustworthy than those of southbound, because 
there was less blowing-off before starting. The fuel quantities given for November 17th include coal used for banking one night. 


Caledonian Railway. Many assertions which you make are far from | 
convincing, for they seem to be only assertions, not substantiated. 


have data at hand which I can use tosubstantiate your statements | 


concerning the perfermance of English locomotives, but I shall not 
— them in your columns, preferring to leave that to you. 

hy do you not give your authorities? You state that English 
locomotives evaporate from 7 Ib. to 10 lb. of water per lb. of coal. 
Is this reduced to the standard of ‘‘from and at 212 deg. Fah. ?” 
If not, what was the temperature of the feed-water, and what the 
average steam pressure? What kind of service were these engines 
used in? Who tested the engines, and how and where were the 
tests carried out ? be bang so inaccurate when trying to settle an 
important question ? o in England since the days of the late 


Sir Daniel Gooch and Mr. D. K. Clark has er tested a loco- | 
ts) 


motive? Mr. Wright, of H.M. Navy, may have done so on the 
Great Northern some fifteen years ago, but if so, where are the 
results to be found? In this country we are very particular about 
the data of engine performances. As you ask for data concerning 


American locomotive performances, I enclose you a tabulation of | 


results from a number of tests which I made in November, 1889, 
with a standard 18in. by 24in. passenger locomotive of the Old 


Colony Railroad between Boston and Providence, a distance of | 


forty-four miles. The tests were carefully made and the results 
can be depended upon. There was nothing exceptional about 
these runs, and they can be duplicated indefinitely all over the 
country. Steam was easily maintained at the blowing-off point, 
and this with the 4#in. exhaust nozzle which was generally used. 
The tests were made with progressive steam pressures of 140 Ib., 
160 lb., and 175 1b. per square inch, in order to ascertain the 
economy of the higher pressures in a simple engine, and to secure 
data for comparison with a forthcoming compound locomotive. It 
may be remarked here, and this may interest Mr. Drummond, that 
nothing was saved by the higher pressures. The tests were made 
by starting a new fire at n every morning three hours before 
train time, running to Providence, banking the fire for four hours 
and a-quarter, and returning to Boston, all wood and coal used 
being charged to the trip. When nearing Boston the fire was 
allowed to burn down as low as practicable, and was dropped as 
soon as ible after arriving. Indicator diagrams were very 
carefully taken from both cylinders simultaneously every two 
minutes. The indicator gear used was illustrated in your issue of 


a similar collection of data with reference to English locomotives. 
Particulars of Old Colony Railroad Locomotive 148. 


Cylinders, diameter by stroke .. 18in. x 24in. 
Size of ports, steam oe 18in. x 1 hin. 





” exhaust .. 18in. x 3in. 
Full travel of valves 5in. 
Outside lap ” qin. 
Inside es af oT wk gyin. 
Lead of valves in full gear .. syin. 
Diameter of coupled wheels ‘ 69in. 

o truck me ie ea bs Tee 80in. 
Diameter of boiler inside smallest ring. . 52in. 
Thickness of outside shell... .. .. .. yin. 

pa tube shee os in. 

> crown ,, Bea ee ee ees 

a side ” jo ee oe Mes Seles 8S Ee 
: din ; a. is Tee ee oe atte eRe fain. 
éngth o! rr a a eee eS 
Width - oa pe, 62 ee ob, 26 ek te oe 
Area of ae ba. aS ha ee pa bee ee ae eh . ft. 
Length of tubes .. .. .. 11ft. 1jin. 
Outside diameter of tubes. . 2in. 


Heating surface—tubes .. 2. «2 15 oe ce ee 
- 5 ee eee 





” total ie | de Tee” 1448 «Cs, 

Ratio of grate to heating surface .. .. 75°42 
Tank capacity—gallons of 231 cub. in. .. 8300 gals. 
Height of centre of boiler above rail 6ft. llin. 
Weight, loaded, on front trucks .. 34,630 Ib. 
sy pea coupled wheels. . - 63,2101b. 
» oo Bs fon! fai t00 97,840 lb. 
” » tender o> -. 64,470 1b. 


You state that English locometives are worked hard, and in sup- 
port of this say that gg mig 500 Ib. of water per square 
foot of grate per hour. e table will show you that the Old 
Colony locomotive evaporated—and it is doing it every day of the 
tale wards of 800]b. of water per square foot of grate per 

our. Now, if you can give some authentic rates of evaporation 
per pound of combustible from and at 212 deg., we shall have 
means of judging of the manner in which the English and American 
boilers make use of the heat received. The table shows that the 
Old Colony engine evaporated about 9b. of water per pound of 
combustible, reduced to standard. 

English writers on American locomotive performances are often 





ee 
Le 


ignorant of the fact that there are in this country, as fa: i 
concerned, two t: of iocomotive, one for rene oa so eg | 7 
anthracite coal. Yet they will comment upon their performan, ne 
indiscriminately, and compare an American an ite with = 
English bituminous locomotive. The American bituminous Soong 
motive is very much like an English one, but the American antbra- 
cite locomotive has a long shallow fire-box, in some instances the 
grate being about 13ft. long. There is no propriety in comparing 
an English engine with an American anthracite engine, . . 
I hope that if you give the results of tests of any English loco 
motives, you will not give the evaporation rate—12°95 lb,—re i 
by the late Mr. Stroudley in his well-known paper before the Insti. 
tution of Civil Engineers—‘ Proceedings,” vol. Ixxxi.—for it wil] 
be received here as it was in the discussion by Messrs, Halpin and 
Mair; or if you should give the rate quoted by Professor enned 
for a Great Eastern locomotive, it might be received as you received 
the results of the tests of the s.s, Tartar, 


Analysis of Coal Used while Testing Old Colony 
‘November, 4889. 
Fixed carbon (coke) BA 06 08 ce 
ur as 


Sul a aa 
Volatile matter 
Moisture .. .. 


Locomotive 140, 


+ 69°72 per cent, 
—- 





21°45 
: 0-98 | 

A Ser waren eo. 08 685 

Allcarbon .. .. . 79°50 

Hy ” 


BE eT oe 4°83 
ee Gur Soest oe SA: 
a is to be hoped that you can give similar analyses of English 


coals, 
F. W. Dean, 8.B., 
Member Amer. Society of Mechanical Engineers, 
Assoc. Member Amer. Railway Master Mechanics’ Assoc, 
27, School-street, Boston, Mass., October 6th. 


[The article which ap in our last impression on page 369 
answers sufficiently for the present the questions put by Mr. Dean, 
Our supplement illustrates the engine to which he refers, and of 
which he has courteously sent us the drawings,—Eb. E.] 





THE RATIONAL TRUSS. 


Sin,—In the letter dated the 20th of September last, which | 
addressed to you in reply to Mr. R. H. Graham’s article, there is a 
paragraph which has been omitted in the issue of Tue Encrnerr, 
for the 24th of October. I have no doubt that the omission was 
involuntary; therefore I beg and hope that you will insert it in one 
of your nextissues. The said Paragraph, which occurs immediately 
before that beginning, ‘‘The effect of accidental loads, &c.” runs 
as follows :—‘* The comparative view between the original truss— 
Fig. 8—and the modified truss arising therefrom is not further 
developed. But that is unnecessary, as the said comparison exists in 
my memoir, accompanied by minute details, and among the various 
types of trusses.” The omitted paragraph is, so to say, the 
synthesis of -vhat I had already stated, and on that account its 
insertion—as in your good judgment you will readily perceive—is 
a subject of interest to me. 

1 trust to your courtesy to gratify my wishes in this respect, and 
by way of anticipation I thank you for publishing the whole of my 
letter. JOAQUIN ARAJOL, 

San Martin de Provensals, November 7th. 


[By favour of the Editor I have been allowed to read the above, 
As Signor Arajol observes, the omitted paragraph, being merely a 
synthesis of preceding remarks, adds nothing material to the rest 
of his letter. It was not within the scope of my article to make a 
detailed comparison of the two trusses in Fig. 8. In his ‘‘ Memoir,” 
Signor Ardjol takes an ordinary Polonceau truss with perfectly 
straight tie of the same depth and slope as the ‘‘rational,” and 

es it for y with the latter. Probably Signor Ardjol 
would object to my modification of the original truss, Fig. 8, 
which only differs from the Polonceau in Signor Arijol’s Memoir 
in being steeper and having a bent tie—on the score that the first 
chord is not horizontal. and would, therefore, give a bad start to 
the stresses in the polygonal tie. For the rest, the difference of 
opinion between Signor Ardjol and myself is narrowed down to 
insignificant details; and such an evident slip of the pen on his part 
as that of stating the central strut of the figure in question to be 
Ath instead of jth of the span.—R. H. G., November 11th.] 








SCREW PROPELLERS, 


Sir,—I have not obtained, from his last letter, much information 
from Professor FitzGerald in addition to what he has already 
given. His idea that it makes very little matter what becomes of 
the water after it has left the screw blade seems to me to be 
superficial, Many persons who have written on this subject assume 
that the propeller fae a well defined column of water aft, this 
column twisting round and round, and moving through the 
surrounding water in some mysterious way without affecting it. 
Nothing can be more unscientific or lesstrue. If we turn a jet of 
water into still water, it will be seen that the jet will part with some 
of its own velocity and drag water previously still with it; in other 
words, it will set up induced water currents. The primary result 
is that the diameter of the col of water moved astern may be 
considerably greater than that of the screw disc. The faster the 
screw revolves and the greater its slip, the 1 r—under certain 
conditions—will be the sectional area of the y of water moved 
astern. This seems to me to be the only way in which the 
augmented efficiency of some propellers at higher speeds can be 
explained. 

r. FitzGerald doubts that water rises to the surface and flows 
over the surrounding water ; he will find some difficulty in explain- 
ing how it is otherwise possible that water can be sent astern at all. 
It would be as true to assert that a tank already full can have none 
added to it without overflowing. If this upheaval of water does 
not take place, there must be some curiously formed current of water 
running round from the back to the front of the screw, of which 
I confess I have never heard. Perhaps Mr. FitzGerald will favour 
your readers with a sketch of stream lines round a screw. 

November 10th. Tin Tack. 








FORCED DRAUGHT PROBLEMS, 


Sir,—As my name is mentioned in your article on this subject 
in last week’s issue, you will I trust allow me to offer a few re- 
marks. With much cogency you point out that “the locomotive 
is more severely tried than the marine boiler,” and ask, ‘‘ Why is 
it that the latter fails and the other does not?” It is hardly 
possible that anybody can have more seriously tried to explain 


this anomaly than myself. On May 3rd, 1886, I read a paper 
before the iety of Engineers, from which I extract the follow- 
ing {p. 4):—The locomotive is the highest example known for 


rapid steaming, due to the blast pipe in the funnel fees | 
induced draught and high temperature in the furnace ; its ful 
force can be used without injury to either boiler or tubes. The 
heat is drawn in regularly through the full le of the tubes as 
fast as it is generated ; there is no delay or storing in the fire-box, 
or trouble with priming. Reverse the process by forcing air into 
the furnace, the result would be to convert the furnace into a 
battery, and the tube plate into a target exposed to the full force 
of the heat generated. The resistance in the tubes also having to 
be overcome, would cause the heat to impinge severely on their 
orifices. So with marine boilers. It is the tube plate which 
suffers most, as there is a constant pressure against it, according 
to the force of air supplied.” 

I can now only emphasise what is here stated. The reason why 


forced draught is so injurious to marine boilers is the impingement 
of intense heat on certain parts. With forced draught inequality 
of air pressure must of necessity take place. The air receiving its 
impact before entering the furnace or at the front of it, the gases 
are forced against the tube ends, where resistance at once com- 
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———— 
compression or packing up takes place. But with 
oe aoer as used in ep teri ent dra 4 accom- 
‘tself to the capacity of the tubes and flue, and the gases 
modates ied ee gh e entire course without pressure 
areamulating at any point, or any irregularity in the distribution 


of heat. : ae 
‘ yard to the deposit that forms on the surfaces, this is 
‘ pal oc Pagar artificially assisted — but it is going too far 
ae ume that ‘‘the presence of a small amount of deposit on the 
por will suffice for the ruin of a marine boiler.” If it were so 
it would be equally true of a locomotive. 
’ The great object to aim at in order to be able to use accelerated 
jraught with safety and without fear of breakdown is to apply the 
; aly over all the surfaces, which the ordinary ‘‘ forced 
ja ht” does not accomplish. Herein lies the distinction 
oom the marine boiler and the locomotive. 
Pocock-street, Blackfriars-road, W. A. Martin. 


mences 
the exhaust 8 


November 11th. 
sn. —In the very interesting articles you have recently published 
"heed Draught,” sores he that in your issue of the 7th inst., 


you infer that the tubes of locomotive boilers rarely give trouble 
from leakage. Now, Sir, I am sure, if you were to ask the 
foremen who have charge of any of the modern type of locomotive 
with a large tube area, they would tell you that leaky tubes are the 
greatest source of trouble to them. x ant ‘ 

If not trespassing upon your space, I will give you an instance. 
On a certain railway in this country there are some four-wheeled 
coupled express engines, noted for the splendid work they do in 
hauling heavy trains at a high rate of Ho on a low consumption 
of fuel. The boilers of these engines have 333 steel tubes, 1}in. 
external diameter, put into a Me od tube plate Zin. thick, 2ft. 10in. 
deep, by 3ft. 10in. wide. The tubes are expanded by an ordinary 
expander, and the tube ends slightly beaded over, and a stout 
steel ferrvle, having yin. taper in its length of 1gin., driven in the 
tube, the workmanship throughout being of the very best de- 
scription. When these engines were first built, they all, without 
exception, failed the first time they had a heavy train to work, 
owing to the tubes leaking. This leakage would take place with- 
out any warning, and always when the engine was exerting its 
maximum power. The failure was complete, the leak being so 
great that in a few moments the fire was put out, and the train 
came toa stand. When the fire-box was afterwards examined, the 
ferrules were always found tight in the tubes, which, however, 
were quite loose in the tube plate. In some instances the tubes 
have had to be expanded and re-ferruled several times before they 
could be made permanently tight. : 

In consequence of these failures, the locomotive superintendent 
gave orders that when these engines came new from the shops, 
they were not to do any heavy work for a short time—as he said, 
“until the boiler and fire-box settle down.” This was done, and 
from that time all trouble through leaky tubes in new boilers has 
ceased. It has always seemed to me unfair to a marine boiler 
that has, perhaps, not been steamed half-a-dozen times, to be 
taken on a trial and worked within an inch of its life. Everything 
is against its doing well, for one reason: however careful men may 
be, there is always sure to be a quantity of grease on the plates 
of a new boiler, and which takes some short time to be got rid of. 
Besides this grease causing a tendency to prime, we all know what 
an injurious effect it has when there is a coating of it between the 
water and the furnace or any other plates exposed to the action of 
the fire. I cannot but think if the engines and boilers of the new 
ships in our Navy were allowed to work for a short period before 
being put to such severe trials, the results would be more satisfac- 
tory to the nation and to the contractors, 

London, November 12th. R. N. R. 





THE ADDINGTON PUMPING ENGINE TRIALS. 


Sin,—In THE ENGINEER of August 29th your readers have an 
interesting account of the Addington pumping machinery trials. 
Professor Kennedy's results prove that this machinery is of the 
most efficient type for that particular duty. In your issue of 
September 5th these results are the subject of considerable 
criticism. Mr. Thomas Tuke cannot have carefully considered the 
conditions of the said trial. His criticism clearly indicates that his 
ideas of a grate 6ft. 6in. by 2ft. 9in. and of combined diagrams, are 
premature. He, with other correspondents, believes that there is 
inconsistency in the recorded temperature of the furnace 
compared with temperature of steam at 112lb. pressure. If the 
fires be so manipulated as to maintain the steam, say, at 112]b., 
and the engine be worked ‘‘ dead slow,” and the temperature of 
the furnace gases noted, and if this be done for a number of ae: 
of the engine concluding with its maximum, and should the boiler 

wer exceed the maximum power to be derived from the engine, 
et the boiler be steamed to its utmost capacity and note the 
temperature of the furnace gases, the results may be plotted and 
a curve obtained and compared with a curve of steam at constant 
pressure 112 1b, and temperature 336 deg. Your correspondent 
must admit that the point where the curves cross each cther 
indicates that the conditions under which this point is obtained are 
the most economical, Again, the temperature of the furnace gases 
fluctuates with the strength of the fire, and is considerably affected 
whilst the fire is being charged ; the gases, aftor leaving the boiler 
tube, return through the centre and each of the side flues, losing 
heat to the brickwork ere they reach the point where the 
thermometer was applied. Then there remains no reason why the 
recorded temperature of the furnace gases is not absolutely correct. 
The low rate of combustion, viz., 6°16]b. of coal per square foot 
of grate, indicates that there is ample boiler power, and in no way 
detracts from the economical results to be obtained from that type 
of boiler. The engine used 16°24 lb. of feed-water per indicated 
horse-power per hour; and this is conside to an extra- 
ordinary result for so small an engine working with steam at 
112 1b, and an exceptionally cold condenser. If it be considered 
that the engine worked through the greatest range of temperatures 
giving the greatest indicated horse-power, and that with a low 
piston speed steam jacketting is necessary, which, having been 
efficiently construc and applied, reduced condensation in the 
cylinders to a minimum, then the rate of 16°241b. of feed-water 
per indicated horse-power would be an anticipated result. 

Colombo, October 20th. A. D, 


A REMARKABLE CASTING. 


Sir,—Observing that b nes are taking note from time to time of 
the pr of the London Electric Supply Corporation’s works at 
Deptford, I think the following information may be of interest to 
your readers :— 

On Friday last there was cast at the works of Carron Company, 
the contractors for the cast iron work for the 10,000-horse power 
dynamos shortly to be erected at Deptford, the first of the eight 
23-ton castings which form the feet of the magnet frames, and 
Which will eventually have to carry the whole weight of these 
frames, amounting to many hundred tons, As these measure 
some 12ft, by 10ft. by 6ft. 6in., and have each cast into their body 
the projecting ends of eleven magnets or blocks of soft iron 3ft. 3in. 
by lft. 6in. by 5in. and weighing in all about 44 tons, some idea 
an be formed of the nature of the casting. The greatest 
difficulty the contractors have had to overcome in the manu- 
facture of these magnet frames has been the securing into the 
casting in a thoroughly fast and trustworthy manner of these la 
blocks of soft iron, this being absolutely necessary owing to the 
nature of the forces brought to bear on the magnets when the 
dynamos are at work. Possibly, owing to the very unusual nature 
of the casting, the same difficulty may not previously have pre- 
sented itself to founders in any case. All the ordinary methods of 
casting failed to seeure the desired end, and very special and 
hovel treatment indeed has had to be resorted to before a satis- 





factory solution of the difficulty has been found. What in 
ordinary circumstances would form the main core of the mould 
has built into its interior a light steel tank of the necessary form 
and dimensions to suit the magnets, and into this vessel the 
magnets project for about 2ft. of their length. You have thus at 
once a core fulfilling all the ordinary functions of such, and at the 
same time in itself a water-tight vessel surrounding the magnets, 
After the metal has been run into the mould and allowed to set, 
cold water is immediate] through the tank or vessel and 
caused to circulate round the ate yg not in contact with the 
cast iron, for a period of from two to four days. After this time, 
and during which the cast iron has been kept warm as long as 
possible, it is found that the magnets are firmly bound into the 
casting and practically form a part of it. As the contractors have 
already cast over twenty ma castings on the same princ Ye 
only applied somewhat differently, the process may be said to 
have been subjected to a thorough test. 7 

In closing, I may state that the above process was introduced 

specially for the occasion, and has since been patented by, 
W. 8S. MALCOLM 
Assistant Foundry Manager, Carron Works. 

23, Albert-place, Stirling, N.B., 
November 11th. 


INDICATOR DIAGRAMS. 

Sir,—In reply to “I. H. P.’s” letter in the number of THE 
ENGINEER of the 24th ult. I enclose a tracing to the same scale, 
showing how the indicator diagrams should be read, if it be desired 
to know the actual pressures on the piston during its two strokes, 
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The parts shaded are pressures propelling the piston, and the 
unshaded spaces M are to be subtracted from this. I have used 
this method of representation for many years, and think it very 


instructive. . . 
London, November 8th. JouN PHILLIPs. 


Srr,—I am much obliged to Mr. Marshall for troubling himself 
to answer my letter on the above subject. He takes the question 
quite for granted, without supporting his statement by any proof 
whatever. It must be remembered that in the district in which 
I work, it is considered to be the proper thing to neglect the un- 
shaded portion in calculating the horse-power, as stated plainly in 
my first letter. From this he will see that a mere statement un- 
supported by proof is quite useless. I should be very much 
obliged to Mr. Marshall for a proof of his statements. 

November 10th. E i Hee, 





HOW A LOCOMOTIVE ENGINE IS PROPELLED. 


Sir,—With your permission I will give ‘‘An Apprentice” my 
opinion on some of the — he mentions in his letter on locomo- 
tive propulsion. Probably my views are old ones, and the expression 
of them will be only going over old ground, but if such be the case 
I must crave pardon, and put forth in my defence the fact that I 
am, metaphorically, only just cutting my engineering teeth. What 
THe ENGINEER and The Mechanics’ Magazine had to say on the 
subject twenty = ago I do not know; what writers of the 
present day say I do not know either, for I have not yet taken up 
the locomotive engine in my studies, so my views will be perfectly 
unbiassed. 

The first point is, —How is a locomotive engine a Asitis 
only the method of propulsion I am dealing with, there is no need for 
exact calculations, so for simplicity I will neglect the obliquity of 
the connecting rod. Let A be the area of the piston, P the effective 
steam pressure, R the radius of the driving wheel, and + that of 
the crank pin circle, and let the crank be vertically upwards, and 
steam be at the back of the piston. The pressure on the back 
cylinder cover produces a force PA tending to drive the engine 
astern. The pressure on the piston produces a force urging the 
leading side of the driving wheel axle against the engine framing, 
thus tending to drive the engine ahead. This force is equal to 
et since the driving wheel acts as a lever whose fulcrum 
is at the point of contact between the wheel and rail; the propul- 
sive force acting on the engine tending to drive it ahead is therefore 
PA(R +" _pa=PA*, or the engine is propelled by the dif. 
ference between the force acting on the cylinder cover, and that 
caused by the pressure on the piston acting on the driving axle— 
and thence the framing——by means of the driving wheel acting as a 


lever, 
Now for the next point. ‘An Apprentice” says, ‘‘ After a 


t+tai: 


certain velocity is of the wheels will 
become very great. . . . . Now, is it not possible that this 
may become so great that the steam cannot suffice to force the 
axle against the trailing side of the box?” I think it needs no 
mathematical knowledge whatever to see that this cannot be the 
case, for although the momentum of the wheels and axle may be 
very great relative to the track, the momentum relative to the 
engine itself is nil. In answer to the last part of the third ned 
graph of his letter, the amount of energy stored in the wheels 
and axle is 4 mv? + 41 w?, and the 4 I w? would be given up as 
ee energy by means of the friction between the wheel 
an . 

The next point is, ‘‘ What becomes of the energy stored in the 
top of a wheel by the time it gets to the bottom?” Suppose the 
wheel to be rotating with a circumferential velocity V, and with 
its axis fixed. The energy ina mass m at the top of the wheel 
will be 4m V?, and at the bottom-4m V2, If the wheel be now 
given a translational velocity V, the energy in a mass m at the top 
of the wheel now becomes 4 m V2 + 4 m V?, while that in a mass 
m at the bottom of the wheel becomes 4 m V2 — } m V2, or zero. 
This shows at once where the energy goes. It is gradually 
destroyed by the gradually increasing energy in an opposite direc- 
tion, produced by the rotation of the wheel. 

On the last point I must plead ignorance, for I do not know 
what ‘‘ An Apprentice” understands by line of traction. 

Portsmouth, November 10th. ANOTHER APPRENTICE, 


d, the m« t 








EXPORTS AND IMPORTS. 


Sir,—That Mr. Baylis’ answer to the question is not complete 
and sufficient is shown by these two considerations. In the case of 
Great Britain you may go back as far as you please without finding 
an excess of exports in the Board of Trade returns; while, taking 
the commerce of the whole world together, you will find that the 
valuations of the imports exceed the valuation of the ex by a 
sum which, in 1884, amounted to about £100,000,000. The fact is 
that, as ‘‘Trader” now seems to acknowledge, the returns are 
valueless as a foundation for the sort of argument that certain 
people wished to build upon them. The figures I gave in my last 
letter were for the complete year 1888, and do not differ tly 
from those of re years; I get very similar results in the pre- 
vious bout with “‘Trader” for the year 1884. Perhaps the most 
striking illustration of my point is the case of coal, of which 
France imported £6,000,000 worth in 1888; whereas the amounts 
set down by other countries as sent to France are valued at 
somewhere about one-third of that sum. 

When the question was last debated in your columns, the two 
chief contentions that I endeavoured to combat were, that Germany 
was gaining on Britain by reason of her fiscal policy, and that 
England was paying for — by selling securities. The first 
head has, I think, been abundantly answered by the course of 
events; this no reader of your weekly reports from Germany can 
doubt. The second has been disposed of by the publication cf 
certain statistics from income-tax returns, showing a progressive 
increase in the amounts received by this country as interest on 
foreign investments and profits of British enterprise abroad, which 
reached £100,000,000 in 1886. ‘‘Trader’s” question as to raw 
material is, of course, one that does not admit of an answer in 
brief. To my thinking, one of the strongest arguments against 
Protection is the impossibility of discriminating between raw 
materials and finished products. W. A. S. B. 

November 12th. 





LUBRICATING OILS. 


Sir,—I do not find in Mr. Charlier’s letter, appearing in your 
issue of the 3lst ult., any serious attempt to meet the criticisms 
to which he takes exception, and do not think either your space or 
my time would be usefully occupied in endeavouring to convince 
him on the points wherein we differ. Suffice it to say that, if he 
still holds the belief that specific gravity and viscosity are mutually 
amare I would su; t that he advocate the use of, let us say, 
chloroform as a lubricant. Its specific gravity is 1°52637 at 
Odeg. C., as compared with water at 4deg.C. I fear this result 
was not obtained with the hydrometer; but it is, I believe, 
nevertheless, fairly trustworthy. Its viscosity can scarcely be 
termed great, and I doubt if it would prove suitable for the 
lubrication of marine engines. Still, it could, of course, be tried. 
It is not inflammable, and the cost may be neglected in an experi- 
ment of such interest. 

One other point alone calls for comment. The presence of 
lubricating oils in the market sophisticated with ‘‘oil pulp ”—vide 
the last paragraph of Mr. Charlier’s letter—is deplorable, and, in 
the absence of proper precaution on the part of buyers, not very 
surprising. But the mere prevalence of any form of adulteration 
in no way renders it legitimate, and the condemnation and 
eradication of such compounds, save when offered with an 
acknowledgment of their composition, may be safely left to the 
watchful care of the chemist. BERTRAM BLOUNT. 

Laboratory, Broadway, Westminster, S.W., 

November 5th. 


WATER RECORDER AT THE ALEXANDRA DOCK, HULL. 


Sr1r,—In answer to Mr. Restler’s letter relating to the instrument 
for measuring the flow of currents, described in THE ENGINEER of 
October 8rd, and his statement that a similar apparatus was 
designed and made by Mr. Patterson, which has been in use ina 
30in. main at the Nunhead Pumping Station since October, 1886, 
I desire to say that the indicator for the Alexandra Dock, Hull, 
was designed by me in October, 1885. A detailed drawing at 
these works bears the drawing-office stamp, November 15th, 1885, 
and in consultation with Mr. Hurtzig, who suggested many refine- 
ments in detail, the instrument was then made and delivered 
shortly afterwards. As Mr. Restle truly says, the principle of the 
Nunhead recorder is identical with mine. I think that the second 

uadrant pendulum in connection with the pencil in the Alexandra 
k instrument, to enable adjustments to be made to correct the 
scale after the instrument was fixed, makes mine a more complete 





arrangement. . Balney. 
Albion Works, Salford, Manchester, November 11th. 
TRAFFIC RECEIPTS; ALSO LOCOMOTIVE, CARRIAGE, AND 


WAGON DEPARTMENTS’ EXPENDITURE OF THE LEADING 
RAILWAYS, HALF-YEAR ENDING 30TH JUNE, 1888, 


Sir,—With reference to the statement published in your 
issue of the 7th inst., 1 beg to take exception to the figures 
shown for the Carriage and Wagon Departments of the Lan- 
cashire and Yorkshire Railway, as they are not correct. I trust 
you will insert this in your next issue. 
H. AttTock, 
Carriage and Wagon Superintendent, Lancashire 
and Yorkshire Railway. 
Newton Heath, near Manchester, 
November 10th. 


GUNPOWDER FACTORIES. 


S1r,—Will some of your readers tell me where and how gun- 

wder was made in England in former days? For instance, where 
Nid Drake and Frobisher get their powder? Who made ae 
for Charles I., and who for Oliver Cromwell? Whence did Marl- 
borough obtain his supplies? Who made gunpowder for Nelson ? 
What was the old-fashioned powder like? Was it “grained,” 
and, if so, what were the sizes used ! 

Ihave consulted several books, but can only get very vague 
information. BaLLista. 





Chertsey, November 11th. 
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NOTES ON THE EXCAVATION OF THE NEW 
CROTON AQUEDUCT.* 
By J. P. Carson, New York City. 
(Continued from page 386.) 

The fourth ion.—The platf being leted, the cross- 
beams JP 1esupporad “74 inc eyo - 4 a 
placed about 3ft. between centres under the bearing bars B and C, 
and well wedged up. The and sills, b, 6, c, c, and d were 


mining it. Some of the crown bars on the east side were broken, 
and some placed too low. They were cut out and replaced by seg- 
mental of oak, and finally these arches were always used to 
relieve the weight of the crown bars on the brick arch ; and as a 
precautionary measure, the last five stretches, one of them in 13 A, 
were built in this manner. The heading wy | ned through to 
13 A for four months, obviously drained and ncilitated the latter 


TaBLE 1V.—DProgress through Soft Ground, Shaft 13, 





rtion of the work. Th Sig 
rtion of the work. e last stretch was finish 

] day, June Ist, 1888. According to a most liberal teoPt™» 
including the cost of sinking of shaft 18 A, the cost for 110ft, te, 
at the rate of 416-00 dols. per foot. The amount paid for br 
work ae of the ante of ae Gols, per foot, Fig. 19 shom in 

. . ’ 

Coon siivaneend. sections, the progress of the work ; and Fig, 20 


(Sta. 773 + 52.) 


First, oR DeveLopMENT Stace. 





posts sills, 
removed, and the central portion of the invert built bet KK, 
which were replaced by L L—Fig. 15—and the remainder of the 
invert and ot. of side wall and backing was built—Fig. 16. 
While the masonry was being built, the top heading, M—Fig. 15— 
was advanced 15ft. to + 70. 








Station 378 + 60 
Progressive Timbering by English Method. 


The fifth operation.—The crown bars R, Re, &c.—Figs. 15 and 16 

— were ss. The back ends rested on the arch y built, 
and the heading ends of the first two were supported by the posts P 
—Fig. 17—resting on the cross-sill 0, and two longitudinal sills N, 
placed in the top heading—Figs. 15, 16, and 17. The excavation 
was carried down and out at the same time, and the other bars 
were supported by the struts Q resting on the bearing bars B, C, 
&c.—Fig. 15. The large beam S—Figs. 16 and 17—24in. by 24in., 
26ft. long, was then placed ahead of the invert, and supported by 
= resting on sills'in the bottom, and strutted back to the invert 
y the rakers x. Posts T were placed under the crown bars to this 
sill, and it also served as a bearing for the bulkhead against the 


















































Weeks worked. | Headings. | Lineal feet. | Bench. | 
Date x, | Dist'nce bie OM, Remarks. 
No pro- Pro- , Pro- | Pro- 
| gress. gress, | Total. Bta. gress. | — Sta. gress. 
— ~_ — | T7+4 2 | 392 _- — — | Soft limestone begins. oa ee 
Dec. 9, 1885... — - —- | + 59 15 | 407 — = — | Fissure 2ft. wide on east side. 
12, 1885. —_ _ ~~ + 66 7 414 776 +91 = | se ti ae 
> «19, 1885 . — 1 1 +79 13 427 777 + 37 — | Outpour of mud and water. Me ve 
Feb. 13, 1886 |. 4 4 8 78423) 84 | 461 Wi + 77 | — | Timbered trom 777 + 44 to end a os ga 
Totals.. 4 ” | | 
a ____Seconp, oR EXPERIMENTAL Stace. ee eee ee 
Feb. 13, 1886 . - - | - - —-;{- _ - — | Building crib and removing mud mies. 
Apl. 7, 1886 . 9 _ 9 | w7+i7 | 0 - - - — | Drift No.1. Top drift west side. McLear Supt. 
May 1, 1886 . - 2 2 777 + 95 18 - - - — | Driven out, and bulkhead built at + 92. Cleaning 
» 29, 1886 . ae 3 _-_ — _ — _- - —_ out mud and trying driven wells, 
Aug. 7, 1886 .. n | ou | ws4+a1 4 ich Arch. — | Drift No.2. Lower west drift. A 
Oct. 16, 1886 .. 10 = ” | So 0 me TIT + 45 0 | No work of excavation, Masonry Ax econo 
Dec. 4, 1886 . - ae = ae 443 +9 50 | Bulkhead removed and arch extended, : 
| | Ti7+% — aad pu a= a _ a Pie 
Jan. 29, 1887 -- 7 7 | Te+22 | _ 778+05 | 10 | Drift No, 3. East side at grade. Aban 
yy) 22, 1887 = ee — | T78+0 | — | 43 — — | — | Drift No. 4. Top central. doned. 
»» 29, 1887 a _ — 7Ti83+13 | 8 461 - - — | doned. 
Feb. A = a ~- —- | - _ — - _ _ _ ee — charge. 
2, 1887 2 _ 2ij- —- | - — om aa =~ ou 
Mar. 19, 1 887 6 ak ¢j;- —| _ — = — | Drift No. 5 too high, and no benefit. Abandoned, 
pl. 2, 1887 2 — 2 - — _ — - - — | - — =_ 
Totals. 32 77 9 
Tard, on Systematic Stace. sis 
| Foreman Nolan took charge. a a 
Apl. 2, 1887 .. -- T78+05 | — | 458 | Invert was 8ft. in advance. 
Aug. 20, 1887 a -- 20 +18 | 13 | 466 | ar — Top heading driven first. 
Oct. 12, 1887 .. - 12 + 30 12 | 478 s3 em ee ” dri ” first 
Se : ; 35 ling driven first. 
Jan. 28, 1888 .. oo -- ll +45 | 15 493 | Be — Small drift (2ft. by 3ft.) connects shafts. 
Mar. 24, 1888 ..| — oa 8 + 60 15 508 | 83 — Bottom heading driven first. 
May 5, 1888 a9 a= ek 5 +75 15 5238 $3 = ” ” ” ” 
June 1, 1888 .. - - 4 + 00 15 038 38 saad ” ” ” ” 
sa 
Totals. . _ “= 60 | 8 | - — Average progress per week, 1-4ft. 
Dec. 4, 1886 ..| — ~ _ a es | — ; — | Commenced to sink shaft 13A. (Sta. 779 + 96). 
se 7, 1887 . = oe e 770+20 | — 77 _ _ -_ om 
Feb. 25, 1888 ..| — 10 10 +05 ui} Ml = — Top heading driven. 
Mar. 24, 1888 ..;) — 4 4 778 + 90 15 106 me — | Bottom heading driven. 
Totals. . — ~ 14 114 | Average progress per week, 2°07 ft. 








mud in the face. When the section was completed, it was cut off 


Fig. 16 


CZ 








F 





Station 778 + 60 
Completion of Timbering and Setting of Invert. 


and removed, the ends being built in. To support and strengthen 
the crown bars, the segmental timbers v, en by posts resting 
on foot-blocks on the masonry already built, were put in, lft. or 
2ft. apart as necessary. The side walls and the arch were finally 
constructed. No attempt was made to withdraw the crown bars. 
This was the general order of operations, which were varied in their 
successive stages according to ci neces. 

TABLE III.—Showing in Detail the Time occunied by the Different 

described. 


ions, as above 





From the foregoing table we see that the first or development 
stage, December ‘oth, 1885, to February 13th, 1886, occupied nine 
weeks ; the second or experimental stage, February 13th, 1886, to 
April 2nd, 1887, oy og weeks ; the third or systematic stage, 
April 2nd, 1887, to June Ist, 1888, sixty weeks, for fourteen weeks 
of which the work was being done at both ends, 

Notes on the time and cost of drilling through different materials 


with the Diamond drill.—This work was done for the purpose of 

exploration on the line, between shafts 13 and 14. The materials 

passed through were —— boulders, decomposed and hard 

gneiss and limestone. ere were fourteen different holes bored, 

the sguregate depth of which was 2084ft. A daily record was 

— of the material passed through, as shown by the following 
e:— 







































































TABLE V. 

| | | 

| | Clay and . & _ 
No. of| —_ Fore-| ron gravel. Boulders. Soft rock. Hard rock. Ba Be Z| Total Total 
hole. men. | ‘i— —-- —| && £38 feet. days. 

| | Feet. |Days. Feet. | Days. Feet. | Days.| Feet. | Days.| ~ 3 =| 

46 | March 23-27 ..) 2... Jalal 1| 2 2) Ml ee oe ee saa 
47 » 2toAprilS .. 1412) s 1 26 2 | 151 4}; — —{|—|— | 19% 7 
48 | April 6-23 .. .. 1d ow 20 1 21 2 so | 3] um 74 6S 8 | 174 16 
49 » 26 to May 3 ce oo ae 33 1 48 2 i a — |} 1 1 160 8 
50 |May615 .. .. 5 ere a fee 1 18 1 28 | Ue ee 6 2 it on 12 
51 » 19toJune5.. 2S 44 1 33 3 se ; 1 36 ls 5 | 185 15 
52 | June 6-30 .. .. cee a 24 1 65 6 ~ - 10 eet ie 2 
53 | duly 1-38 .. .. .«. a ie | 4] 2 1 77 12 55 | C6 ioe eS er oe 19° 
54 » W2toAug. ll .. ca ae eee tas 1 59 tT ee ee ee ee ee ee 15 

August 12-19 (7 days) .. i - _ — _ — _ — j—-|j;-— —j};—-/;-/] —- a 
55 | 4, 20 to September 10 288 et ae 1 71 8 a 6 1j—- 8 | 143 19 
56 | September 13-21... .. .. ie oe ee 34 1 40 3 98 4 _ _ [Te 9 
54 | » 22 to October 9 ek i) oe ~ = bas — a | 1 Gewh wbe 16 
57 | October 11-30 .. .. .. ee bl oe 1 70 7 — |—| 8 ee te. 4] 149 18 

| November 1-12 (11 days) .. |—-f]- — _ - - —- |-j- -j- -|;- 
58 | a Set ES 5 | 16 1 23 4 eae 53 ‘id 3 2 | 139 14 
59 | » _80to December .. ..| 1 4) 18 1 _ _ a | 2 11 a RS 4 | 66 9 

| ee aa ee | | 851 | 14 572 63 814 | 29 | 347 29 15 54 | 2084 204 

* Water short. 
Fig. !7. 
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_. Work below | Work above 
Date. Weeks. gpring-line. | spring-line. | Masonry. 
1888. | 
Jan. 28 . — Drift 2ft. by 3ft.| Heading 778 + 55 778 + 45 
| 778 + 75 
Feb. 4..! 1 Drift widened, a -- — -- 
| 6 by 8ft. 778470) 
ae “| 2 Platformbuiltj} — — | — — 
778 + 60 | 
» 3 1 _ — | Drift 778 + 62 Invert completed, 
| } 778 + 60 
Mar. 3... — ree eh. Jo! See . eieaehes 
ae: seemth on a oe 
| 778 + 50 
os ae od 2 - _ ” », &com. = — 
| 778 + 60) F 
so Moat 1 _ — ~ — |\Sidewalls ‘& arch, 
H 778 + 60 
[s | 
Mar. 31 . i] 1 Widening drift _ Drift 778 + 75 - — 
Apl. 14 ..| 2 Pilatf'm finish’d,, Widening out | Centre of invert 
+75 | built 
ae - — | = »  |Invert & 2ft. side 
wall 778+ 75 
c= pee 1 _— _ Crown bars placed, | — — 
778 + 78) 
May 5..|. 1 — — | — — _ |Arch and sidewall 
i comp. +75 





There is no published record of a tunnel foundation having been 
built as described above. At first some difficulty was caused by 
carelessly removing the sheeting in front of the invert and allow- 
ing some of the material beneath to be pumped out, thus under- 
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Satign 778 + 15\ Station 118 + $0 
e 
Longitudinal Sectuun through Fig 16 


The work was commenced March 28rd, 1886, and continued until 
December 19th, 1886. This time was distributed as follows— 











~~ 


sok a aa 


Crushing of the Arch. 
Station 778 + 16 


From Table VI. (see next page) the wey -_ 
1 


Hard gneiss (taken as standard unit). . i t 12ft. 
Decomposed gneiss .. .. «1 «+ + 2to2'8  28°1 to 28ft. 
Clay, gravel, and boulders .. 0°6t00'75 § 67 to ft 
Pr eee 2°1 25ft. 
Cost per Foot. 





Actually working .. .. 189 
Moving drill .. .. .. 15 
— 204 
as th he Bb. oh 60 200,. 20 nih 18 
Holidays 2 
. Sundays 87 
Total... cc ce oe oe 261 


Labour, coal, &c.:— 
foreman 243 days, 8°1 months, at $125 $1012 50 
lassist. foreman  ,, ” 70 567 00 
4 men ” ” 65 2206 00 a 
Sorts, Oe. speving Vins’ sad ae CMR ee: 80 0C—$3865_ 
Coal, 189 days, at 607 1b. per day—66°72 tons... .. + 859 50 
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irs .— 
Supplies and ropa 471 75 
Foun i 291 50 
= a8 60 
a 8 05 
cate 816 80 
Interest on plant, $6000 at 12 per cent., 8°1 months 486 00 
Total | .. “a50'q S52 80 
Replacing diamonds... 
llost .. 300 00 
Diamond dril die 
Total, 204 days in use $607 30 
Average per day.. +» ++ 29 79 
‘Average per foot oe 2 91 


TABLE VI.—Compiled from the Daily Reports—the Time Occupied 





























oa ‘ > ionally 
ly the Different Operations being Actually or Proportionally 
Charged to the Quantity of Material passed through. 
Work performed.| Time consumed. lay. rod 
Holes, 2's. é | | —j 
; Ce “4 - 
Material. lo | Ft 2 » = | Bs ay 
ld! = 83 Z Total. © 45 4 
No.5 6) 3 4 | 3 E 5 | |B Faas 
7 Be | 8 dott Ale. 
eas, cal stk ee OMEI CIE) | tool Sees bree! eet 
Clay and grave | | 
Gravel and boulders) — | — | 672 27 | 6-5 63 | 54 37°58) 9 6-7 
Decomposed gneiss | — | — | 814 89/60 29|—| 85 | 17 | 28 28°1 
Hard gneiss — | — | 347) 17 | 2°5 29) —] 815 | 15 | 12 1-1 
4 149 2084 100 15° 185 54 |204 100 i= 10°2 





TaBLE VII.—Cost per Foot of Drilling in Different Materials. 


. No. of Cost 

Material. Total cost. feet. perfoot 

Clay, gravel, and boulders 68% x 5527°30 = $8758°56 + 928 = $4°07 
Decomposed gneiss .. 17% x 5527°30 = 989°64 +814= 115 


Hard gneissand limestone 15% x 5527°80 = 


829°10 I $1379°10 -- 347 - 
Diamonds and drill lost .. 550°00 8-97 





6077 °30 
The items that make up the cost per foot may be divided as 
follows :— 


Labour .. 70 per cent. 
a eae 7 os 
Repairs and supplies Bb 
Interest... .. «2 + Boye 
100, 


As in general practice the holes would be probably much deeper, 
and the cost of labour about 20 per cent. less, the above figures 
may be accepted as having a liberal margin of excess, 

ecapitulation.—Taking hard gneiss as a standard, calling it 
unity, we have :— 


Daily progress. Cost per foot. 
Hard gneiss sos Seal 1 = 11 to 12ft. 1 = 3397 
Decomposed gneiss.. .. 2to2°3 = 231 to 28ft. O83 = 1°15 
Clay, gravel, and boulders 0°6 to 0°75 = 6°7 to 9ft. 1083 = 407 


Average .. .. .«. 23:06 per foot. 
(To be continued.) 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue rise in the Bank rate has created considerable comment 
this week in business circles in the Midlands, as elsewhere. At 
first the announcement had rather an unsettling influence upon 
trade. Unlike some previous rises it was not anticipated, and 

quently its infl had not in any way been discounted. 
Arising from ptional cir t , the step was taken un- 
expectedly; but now that the surprise is over, the general 
opinion hereabouts seems to be that there is no valid cause 
for alarm. It is inted out that whilst dearer money 
cannot, generally speaking, be said to be healthful to trade and com- 
merce, yet it may not be without a compensating element, in that 
it may prevent a recurrence of any such rash speculation in the 
mineral and metal trades as that which took place about this time 
last year, At present, it is true, there does not seem to be any 
inclination towards undue speculation in these directi At the 
same time it is felt that in view of the disastrous effects of the last 
boom, any circumstances, financial or otherwise, may be viewed 
with satisfaction if their influence is to render the current improve- 
ment in trade of a steady and gradual character, 

A steady business was done on ’Change in Birmingham on 
Thursday, both in manufactured and in crude metal, and there 
did not appear to be much, if any, diminution in the improved 
tone recorded in last report. 

Galvanised sheet manufacturers were able to give a better 
account than for some time past, orders having come to hand more 
freely for South America, Australia, and the Cape. They asked 
£13 for galvanised corrugated doubles in bundles, f.o.b. Liverpool. 
The ne in this department was not without its influence 
upon black sheets, which were in better request, and manufac- 
turers were firm in their quotations of £7 10s. for singles, £8 for 
doubles, and £9 for lattens, 

Marked-bar firms have a fair amount of work in hand, both on 
home and foreign account, the £8 10s, standard being well main- 
tained. Good inquiries have recently been received for cable bars. 
Merchant bars are in particularly good request just now, for the 
various purposes for which this iron is used. Common sorts are 
abundant at £6 5s, 

Hoops are in — call at £7 10s., and gas-tube strip is sold in 
small lots at £6 15s. Angles and tees for constructive purposes are 
a — demand, light girder and channel sections being in large 

rh, 

In the steel trade makers are still busy, mainly in satisfaction 
of requirements by engineers. Implement makers and edge tool 
makers are also ordering well just now. 

, The pig-iron trade maintains the slightly firmer tone referred to 
in last report. The continuance of the Scotch strike, and the 
consequent probability of the 
further lowered, induces a disposition on the part of local pro- 
ducers and agents to decline to sell more than about a month 
ahead, They argue that, should the 
hardening effect will in all 











hac Ba nig yp dispute peony a 
} robability exercised upon the 
Midland and Staffordshire i oon circles. Present uvintians are 
3s, 6d. to 45s, for cinder pigs, 46s, 6d. to 47s, for part mines, 70s. 
to 75s. for all-mine hot blast, and £5 for cold blast. 
Midland sorts remain in retty pe sale on the Staffordshire 
market at about 47s. 6d. to 50s. for Northamptons and Derbyshires. 
Important engineering works have this week, it is understood, 
w n decided upon in connection with the London and North- 
h estern and Midland railways at Birmingham. These companies 
se for some time past had under active consideration a large 
8c! “ye for the improvement of the existing facilities for ingress 
will egress in connection with New-street station. Application 
will be made next session for Parliamentary powers to carry 
out the proposed alterations, which, it is believed, will involve an 
outlay ot half a million sterling. 
Pon engineering operations on an extensive scale are 
ntemplated at Worcester, where, during the last few days, there 


Northern warrant stores being | a 





has been held a Local Government Board inquiry wtth regard to 
the sewage of that city. The proposed works are designed to deal 
with the sewage of 50,000 people, the present population a 
affected being 40,000. The object is to deal in dry weather wit! 
2,000,000 gallons a-day. The sewage will have to be pumped from 
a depth of 45ft., and about 60-horse power will be required. The 
tank system is the one adopted. There will be twelve tanks—nine 
to be in use at one time, and three out of use for the purpose of 
being cleansed. These tanks will hold 100,000 gallons each. If 
the sewage is conveyed to tanks and allowed to precipitate, the 
effluent will be chemically treated and carried to the river. The 
proposed works will cost about £45,000. If the effluent is 
to go into the other side of the river, £10,000 or £12,000 
must be added. Besides that, there will be the cost of lay- 
ing out the farm, and altogether the additional cost will 
probably be £20,000. Taking into account other expenses, it 
may be stated that the cost of the works on the one side of the 
river will be £50,000. If additional works and land are to be pre- 
pared on the other side of the river the total cost will be about 
£70,000. The amount required to keep the works going, and for 
paying the original cost of their construction, will be £5600 per 
annum, that is, if the Corporation can borrow at 3 per cent. for 
thirty years. If the additional £20,000 is spent on the western 
side of the river, it will add £1000 to the annual expenses. 
The scheme, without the additional land, will cost the inhabi- 
tants, on the present rateable value, 9d. in the pound per 

ear. The foregoing facts are taken from evidence given at the 
inquiry; but it is by no means certain that the scheme in its 
present form will be carried out, since there is a great deal of 
opposition from various sources. The inspector, Colonel Ducat, is 
to make his reports to the Local Government Board, and the 
matter will then come under their consideration. 

Midland manufacturers note that the Board of Trade returns for 


descriptions of slack continue a drug in the market, with very low 
figures taken to effect sales. At the pit mouth best coals ave 

IDs. to 12s. 6d.; second pS gra lls. to 11s. 6d.; common coals, 
9s. to 9s. 6d.; burgy, 7s. 6d. to 8s.; and slack, from 5s. and 5s. 6d. 
for the common sorts, up to 6s. 9d. and 7s. 3d. for the best quali- 
ties. For shipment there is a moderate demand, steam coal 
fetching 103. 6d. to 10s. 9d. per ton delivered at the ports on the 
Mersey. 

Barrow.—The business done in the hematite pig iron trade 
during the past week has not been on a ey large scale as of late. 
This is accounted for to some extent by the fact that deliveries 
hon. ag at an early date have already been for; but 
makers, on the other hand, have secured orders which will maintain 
the present state of activity for some time—in fact, it bas been 
found necessary to increase the output. 

During the week a furnace has been put into blast at Maryport, 
making the number of furnaces in blast forty-nine and the number 
standing idle twenty-nine. Additional furnaces are about to be 

ut in blast at Cleator Moor and Ulverston. Messrs. Cammell, of 
Workin n, are building a furnace of very large capacity, and the 
Solway Company is also putting up a furnace. The produc- 
tion is chiefly confined to Bessemer qualities of metal, and is likely 
to remain so, as some makers are very fully suppiied with orders, 
which will require a continuance of full and heavy deliveries. 

Prices are easier at 58s. 3d. for hematite warrants net cash, and 
59s. for parcels of Mixed Nos. of Bessemer iron net f.o.b. The 
stocks of hematite warrants have been reduced this week b 
2807 tons, making the reduction since the 3lst December 152,15: 
tons, and leaving 228,705 tons still held. In iron ore a stead: 
business is being done, but an occasional cargo arrives of Spanis 
ore, which was bought in February and rch, when forward 
deliveries of native qualities could not be obtained. Prices are at 
lls. 6d. to 12s. per ton net at mines for ordinary qualities, The 





October and the ten months then ended are of a fairly satisf: 
character. The declared value of the month’s exports is 
£23,673,090, a slight increase of £592,234 as compared with 
October of last year. In the ten months’ trading the value is 
given as £221,132,677, an increase of £15,425,488, or 7 per cent. 
over the corresponding period of last year. It was scarcely to be 
expected that the exports of iron and steel, and of various 
metal wares, could be as large as was the case this tithe 
last year, when a trade boom was in progress, and therefore the 
fact that in this department a falling off is shown in the newly- 
issued statistics is not viewed with any apprehension. The total 
quantity of iron and steel exported last month was 354,970 tons, a 
Seasento of 65,225 tons ; a the value thereof was £2,811,512, a 
decline of £25,134 as compared with October in last year. In 
the ten months’ trading the iron and steel exports amounted to 
3,438,543 tons, a decrease of 59,642 tons; and the declared value 
was £26,793,696, an increase of £2,991,573. 

A good trade appears to have been done between the Midlands 
and the sea-coast recently, judging from the latest official report of 
the Sharpness New Docks and Gloucester and Birmingham Navi- 

tion Company, whose half-yearly meeting has just been held at 

tloucester. The balf-yearly report shows that the balance in the 
revenue account, after appropriations to the tug and shunt- 
ing engine renewal fund, and added to the balance in 
dividend account, was £11,761 3s., which enabled the half- 
year’s dividends on the preference stock “A” and “B” as 
well as the full year’s dividend of 5 per cent. on preference svock 
*“C,” to Le paid, and left £561 9s. to be carried to reserve revenue 
account. The directors proposed to convert the 44 per cent. 
debenture stock into 4 per cent. debenture stock. Ia moving the 
adoption of the report and accounts, the chairman gave figures 
demonstrating that the increased trade of the port had been well 
maintained, and would have equalled the previous year but for the 
recent strikes. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THERE is still an absence of any improvement in the iron trade 
of this district, and so far as any change is noticeable, it is rather 
in the direction of a weaker tone in the market both for pig and 
finished iron. So far as both makers and consumers are concerned, 
a continued want of confidence in the future operates against 
entering into forward engagements of any moment, and until the 
outlook becomes more settled business is likely to continue simply 
of a hand-to-mouth character. 

The Manchester iron market on Tuesday was fairly well attended, 
and amongst those present were several members just returned from 
their visit to the United States in connection with the meeting of 
the Iron and Steel Institute. From conversations I had with 
these gentlemen, it is evident that what they have seen has con- 
vinced them that America is now so well able to produce all 
the iron and steel she requires that trade in this direction from 
England is absolutely at an end, but there is apparently no anxiet 
that the United States will be able to enter into competition wit 
this country in the open market. Business doing on ’Change was 
again only of the most limited character possible, and prices, if 
anything, were a shade easier. For pig iron the inquiries are 
mostly limited to comparatively small — of foundry qualities, 
forge iron still meeting with practically no demand. "fe Lanca- 
shire pig iron quotations remain on the basis of 50s, 6d. for forge 
to 51s. 6d. for foundry, less 24 per cent., delivered equal to Man- 
chester, but they are doing little orno business. In district brands 
occasional moderate sales of foundry qualities, especially in Derby- 
shire, are put through, this brand of iron for the time being 
taking the place of Seotch and Middlesbrough, which are just 
now to a considerable extent withdrawn from this market, 
owing to the continued strike of blast furnacemen on the Clyde. 
Prices, however, are irregular; good foundry brands of Derbyshire 
are obtainable at about 52s. 6d. and 53s., but there are inferior 
qualities offering freely at 50s., whilst for some brands quotations 
are firm at 56s., less 25, delivered equal to Manchester, For 
Lincolnshire foundry there are sellers at about 51s. to 51s. 6d., 
less 24, delivered here. Forge qualities are so little inquired for 
that prices are really not , but there would be no difficulty 
in buying good forge Lincolnshire at about 49s., whilst inferior 
descriptions of Derbyshire are offered at about 47s., less 24, 
delivered here. For outside brands prices are well maintained at 
late rates, good foundry Middlesbrough being firm at about 
56s. 10d. to 57s, 4d., whilst Eglinton averages 61s, to 61s. 6d. net 
cash, delivered equal to Manchester. 

In hematites there is not much doing, but quotations are main- 
tained at about 66s. 6d. to 67s. 6d., less ot, for good foundry 

ualities delivered here; steel billets could be readily bought at 

ut £5 5s., delivered in the Manchester district. 

The manufactured iron trade remains without animation. New 
business comes forward very slowly, and prices are scarcely main- 
tained at late rates. For delivery in the Manchester district 
£6 10s, is still the ——_ quotation for bars, but with few excep- 
tions there would be little difficulty in placing orders at £6 7s. 6d. 
Hoops average £6 12s. 6d. to £6 15s., and sheets from £7 10s. for 
some local makes, up to £7 15s, and £8 per ton for the better 
qualities, 

For steel plates there is still an absence of inquiry, and quota- 
tions nominally remain at about £8 15s. for local to £8 10s. and 
£8 12s, 6d. for good steel boiler plates coming in from other dis- 
tricts, but under these figures would be no doubt accepted for 
favourable specifications. 

Machine tool makers throughout this district are still well em- 
ployed, and report a considerable weight of new work coming for- 
ward, but — the general engineering industries there seems 
to be rather a slackening off generally, although activity is still 
well maintained throughout the district. 

In the coal trade business moves on about steadily, but supplies 
of all descriptions are ample to meet requirements, and the inferior 





in spiegeleisen is chiefly confined to local consumers, who 
maintain a good demand. Prices are steady at 10s. per ton for 
20 per cent. qualities. 

e steel trade generally speaking is active, but there is not a 
large inquiry as of late for steel rails. Makers and owners have 
plenty of orders for the present. Prices remain the same at 
£5 2s. 6d. for heavy, £6 for light, and £7 for colliery sections. 
Blooms, slabs, and billets are in steady tone at £4 17s. 6d., £5, and 
£5 2s. 6d. respectively. Steel 7 pe material is in brisk 
request at £6 15s. for plates, £6 for angles, and £7 15s. for 
boiler plates, A steady business is being done in tin-plate bars at 





£6 per ton. Hoops are steady at £6 10s. 

Shipb ilders are dingly busy, both in the erecting and 
finishing shops. 

Mr. Bryce Douglas, the managing director of the Naval Con- 


struction and Armaments Company at Barrow, has secured the 
subsidy offered by the Canadian Government for the building of 
four large high-speed steamers to travel twenty knots an hour, to 
trade between an English port and Quebec. The scheme also 
embraces a line of fast steamers between Vancouver and the Aur- 
tralian Colonies, touching at the Sandwich and Fiji Islands, for 
which a separate subsidy has been granted by the Canadian 
Government, and negotiations are now pending with the Australian 
Governments for their quota of the subsidy, which will no doubt 
be forthcoming, as the time to Australia by the Canada route will 
be some three days shorter than the present route per steamer. 
It is proposed that the steamers shall land at Brisbane as the 
nearest port, and from this point by train to the other large Aus- 
tralian cities. 

The Naval Constructions Co. have secured an order from 
Messrs. Little and Co., of Barrow, for the hull of a 3300 tons 
steamer, the engines for which are to be constructed by Messrs. 
Westray, Copeland, and Co., of Barrow. 

Coal and coke are steady. 20s. to 22s, is the quotation for East 
Coast coke. 

Shipping is very weak on account of the very stormy weather. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is not so much doing in the coal trade as is usual at this 
time of the year. The open weather tells against the house coal, 
although there is a fair business by the Midland and Great 
Northern to London, In the Barnsley district, prices are quoted 
at from 9s. to 12s. per ton at the pit, according to quality and 
kind. The exports from the Humber ports continue large, the 
Baltic trade being still maintained. This is causing coal to 
be a little more active. Best brands are at 10s, 3d. to 10s. 9d. per 
ton. A good business is reported in gas coal, the season having 
been a very satisfactory one, both as to the volume of business 
done, and the price obtained for the contracts. Slack for engine 

urposes is steady, and in demand. There is a cessation of 
pressure on the coke ovens, and coke is easier to procure. 

The returns of the Hull authorities of coal traffic from South 
Yorkshire to that port for the past month is exceptionally in- 
teresting. There seems to have been an important displacement 
of business as between the coalfields of the South and West Ridings. 
The chief feature is the increasing tonnage from the collieries which 
are cultivating a trade with the metropolis , § water from Hull. 
Messrs. Newton, Chambers, and Co., of the Thorncliffe Colliery, 
have for years sent the largest tonnage by rail to London. Last 
month they sent 13,640 tons to pote or 3504 tons in October 
of last year. The total weight forwarded from the Yorkshire pits 
was 210,072 tons, against 171,048 tons. During the ten completed 
months of the year the weight forwarded was 1,822,024 tons, as 
compared with 1,612,176 tons. The increase on the month was 
39,024 tons; on the ten months, 209,848 tons. The great bulk of 
this coal reaches Hull by the Hull and eager lpm = Denaby 
Main, as usual, holds first place with 13, tons, Thornclifte 
coming close behind with 13,640 tons. Denaby Main shows a drop 
of about 2000 tons, and Thorncliffe an increase of 10,000 tons. 
From Manvers Main the quantity sent was 11,296 tons, against 
9848 tons in October of 1889. The export trade for the month— 
90,665 tons—shows a decrease of 1039 tons; for the ten months— 
816,234 tons—an increase of 14 tons. 

A statutory meeting of the newly-formed company of Messrs. J. 
Grayson Lowood and Company, silica and firebrick manufacturers, 
colliery owners, &c., Dee , Attercliffe, and Middlesbrough, 
was held at Sheffield on Friday. Mr. J. Grayson Lowood, the 
chairman of the omerny, eee, the other directors present 
being Sir Henry Watson, Mr. Stuart Wortley, M.P., and Mr. &, 
Roberts. The chairman reported that everything connected with 
the formation of the company had been carried through satis- 
factorily. The whole of the shares they had to offer to the public 
were fully subscribed for, and the calls up to date had been duly 
met, there being no arrears due from anybody. A sum of £10,000 
was being spent in extensions. An account of the first three 
months’ working of the company showed a satisfactory result, and 
the directors had no doubt when the first annual meeting was held 
the shareholders would find the anticipations of the pr tus had 
been realised. 

The shareholders in the well-known cutlery house of }Messrs. 
Joseph Rodgers and Sons, cutlery and electro-plate manufacturers, 
have decided to increase their capital by £32,500 in 5 per cent. pre- 
ference shares, which will be distributed among the present holders. 
This is one of the few cutlery establishments in Sheffield which will 
not feel very severely the effect of the McKinley tariff, as it is the 
higher pr es of goods they send to the United States. 

e Roundwood Colliery rps f declares a dividend of 20 per 
cent. per annum for the first year of its operations, The company 
has been exceptionally fortunate in its colleag and other contracts, 
and the capital is not a 

Mr. Edward Tozer, J.P., of the firm of Steel, Peach, and Tozer, 
Pheenix Steel Works, Rotherham, died on Monday, 70 years. 
Mr. Tozer has served as Mayor and Master Cutler, and was highly 
respected, 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuE iron market is very sensitive and uncertain, but on the 
whole is better this week than it was last, though whether this 
improvement is likely to continue is a question on which not the 
most experienced member of the trade will venture to di tise, 
seeing that all expectations of the effect that the Scotch strike 
count have upon prices have proved so far wide of the mark. The 
strike has been in progress for six weeks now, and only six furnaces 
in Scotland have nm in operation all that time, yet prices are 
worse now than they were when stoppage commenced ; they began 
then to decline, and have never since touched the figures that ruled 
on October 6th. The market has appeared to go by the rule of 
contrary, and therefore it is said, ‘‘ Blow in the whole of the seventy- 
eight furnaces put out in Scotland, and you’ll have prices going up 
rapidly.” This week somesubstantial advance might have taken place, 
for the of Trade returns are favourable when compared with 
those of the previous month, and thestocks of Scotch makersarealmost 
exhausted, but the disquietude on the money market has neutral- 
ised these satisfactory features, and there has been scarcely any 
buying at all. However, on Wednesday the acute stage of the 
disorganisation seemed to be past, and the iron, in common with 
other markets, showed some improvement. The high Bank rate 
has had this effect, that it has confined all b to legitimate 
traders, and all orders distributed were for prompt exeeution, for 
with such an unsettled market it will not be likely that people would 
commit themselves to forward contracts, especially at this period 
of the year. The last ten days have not been a favourable time 
for speculators, particularly those who had to get financial accom- 
modation to carry on their operations, for, with a Bank rate at 6 
acon they could hardly hope to make their transactions pro- 
fitable. 

Cleveland pig iron makers, if they are not booking — new 
orders, are extremely busy in executing old contracts; indeed they 
have seldom shipped at such a brisk rate as they have done since 
this month came in. They have had to send‘to the Continent a lot 
of iron which should have gone last month, but could not be 
dispatched owing to the lack of steamers, caused by the bad 
weather. The November pig iron exports from Middlesbrough are 
the best that have been reported in any month this year, and 
are far above the ordinary November average. Extra large 
quantities are being sent to Scotland, Germany, and Italy, and 
the improvement in the deliveries to the last-named country is 
very satisfactory, for that country received no Cleveland iron in 
the previous four months, and has taken little this year, though 
formerly one of Cleveland’s best customers. The quantity 
of pig iron ship from Middlesbrough this month to the 
llth inst. was 34,362 tons, against 33,505 tons in October to the 
llth. The stock in Connal’s stores was 92,184 tons on Wednesday 
evening, or 2821 tons decrease on the previous Wednesday. There 
is one circumstance which is worth notice in connection with the 
stocks, and it is that though seventy-eight furnaces in Scotland 
have been blown out for six weeks, the stocks in the public warrant 
stores are not declining so rapidly as they were before the strike 
commenced, the deerease during the seven days ending Wednes- 
day being only about 3000 tons. As the makers can have little, 
and the s are keeping their establishments in regular 
operation without drawing upon the public stores, it is evident 
they are buying from other districts, and, indeed, they are buying 
pretty largely from Cleveland. More would be sent if steamers 
were available, but a freight of 2s. 
owners to put their vessels in the t 
much better elsewhere. 

The price of makers’ No. 3 Cleveland iron has advanced from 
48s. 3d. to 48s. 9d., this latter being Wednesday’s price. The 
supply of No. 3 is a little larger than it was, and {now that the 
Northern navigation season is nearly closed there will soon be less 
difficulty in getting it. Middlesbrough warrants have risen from 
48s. 3d. to 48s. 8d. cash per ton. Forge pigs, which are largel 
used locally, and moreover are sent more extensively to Scotland, 
maintain their prices well, and 45s. is the lowest rate for grey. 
Cleveland forge is used not only at the Scotch finished ironworks, 
but at the foundries, where its value is appreciated for 
mixing with the harder Scotch pig. Hematite iron is firm at 
58s. 6d.; but some makers quote nothing less than 60s. for mixed 
numbers in this district. Some of the makers are getting very 
short of ore, for the bad weather in the Bay of Biscay and the 
heavy sea on the bar at Bilbao have prevented loaded steamers 
getting out, and some have been detained there nearly a fortnight 
—in fact the river is crowded with loaded vessels unable to proceed. 

The bridge-building industry is well employed, as are also the 
engineers, particularly the marine engineers, who, though they 
have not booked any important contracts of late, have still plenty 
of orders, and the working of overtime is necessitated. The men’s 
association deprecates the working of overtime on new work, 
though they do not object to it where repairs are concerned. The 
overtime being abolished, they argue that more men would have to 
be employed, and that the work would be more fairly distributed 
-—not one man having practically too much, and another nothing 
at all. The dispute with the engineers at Bolekow, Vaughan, and 
Co.’s was considered to have been settled, and the men began 
work on Monday ; but it would seem as if trouble were still in 
store, for all the old hands have not been set on again, the officials 
saying they can manage with fewer men. These old hands who 
have been “left out in the cold” are accordingly endeavouring to 
get up an agitation. 

The Cleveland miners recently asked their employers to arrange 
for a standard eight hours’ day for all working underground, but 
the masters have intimated that it would be difficult to get the 
miners’ work away without someone working more than eight 
hours, and further the ironstone miners are asking more than is 
customary in collieries. The mine owners have also refused to 
concede the 5 per cent. advance of wages claimed by the men, who 
first put in a claim for 10 per cent. Some of the miners in conse- 
quence are disposed to send in their notices. 

The finished ironworks are nearly all fully employed, but manu- 
facturers are not able to add to the orders on their books, partly 
because the disturbed state of the money market has frightened 
consumers and checked enterprise. The Bowesfield Ironworks, 
Stockton, are still closed, and this reduces the competition among 
iron plate makers, who are getting relatively better prices than 
the producers of steel plates, for iron plates are only 10s. below 
steel plates, whereas, up till lately, the difference was £1. It may 
be that we shall see steel plates cheaper than iron plates, just as 
steel rails are cheaper than iron rails. There are, however, still 
certain parts of a steamer for which iron is considered indispensable, 
such as the engine-room and other parts of thé vessel more than 
ordinarily liable to suffer from corrosion. Steel in these positions, 
it is contended, corrodes much more quickly than iron, and where 
iron has not been obtainable, galvanised steel plates have been 
employed. The price of iron ship-plates is £6 5s.; of steel plates, 
£6 15s.; iron ship angles, £6 ; steel ship angles, £6 7s. 6d.; common 
iron bars, £6 2s. 6d.; best bars, £6 12s. 6d.; double best, £7 12s. 6d.; 
all less 24 per cent. Heavy iron sheets, singles, £7 12s. 6d., less 
25 per cent ; but there seems to be more demand for galvanised 
sheets than for black sheets. Heavy steel rails are £5 2s. 6d. at 
works, and demand is very slack. Railway slee steel—are 
£6. Cast iron railway chairs nominally £3 10s., but less will, be 
taken. A large order for bow! chairs for India, for which makers 
here quoted very low figures, has gone to Scotland, so that a still 
lower — must have been asked, notwithstanding that the strike 
is likely to enhance the cost of production there. 








r ton does not tempt ship- 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow iron market has suffered this week from the 
advance in the bank rate and the heavy fall in Stock Exchange 


securities, The price of Scotch warrants has been below 51s. for 
cash, and the tone of the market has been very unsettled, the 
fluctuations being frequent and rather extreme in their range. 
Very little business has been done in Cleveland iron in our market, 
the transactions being chiefly in Scotch warrants, with only a 
moderate quantity of Cumberland hematite changing hands. _ 
The past week’s shipments of Scotch pigs were comparatively 


een 
—: 
The coal trade continues brisk, and large totals woul 

shown had tonnage come in. As it was, despite the ae been 
exceptionally large om ey have left port. At Cardiff o ae 
this week the clearance list showed fifteen steamers with 1000 ed 
and upwards of coal ; six over 2000 tons; two over 3000 tons: 

4000 tons ; and one day this week a fine cargo of 5431 tons left fe ; 
Bombay. The totals of Cardiff for last week were—forej 4 





small, being 5030 tons, compared with in the corresp gz 
week of last year. Australia took 489 tons, Italy 400, France 250, 


Germany 240, Holland 50, Belgium 215, Spain and Portngal 240, | 


other countries 235, the quantity sent coastwise being 2911, against 
4036 in the same week of 1889. 

The prices of makers’ iron, so far as they are quoted, have been 
irregular, G.M.B. qualities being lower, and special brands a little 
higher. Govan f.o.b. at Glasgow, No. 1 is quoted at 52s, 6d.; 
Nc. 3, 52s.; Monkland, 52s. 94. and 652s. 3d.; Carnbroe, 
54s. 6d. and 53s. 6d.;Langloan, 70s. 6d. and 60s. 6d.; Dalmelling- 
ton, 59s. 6d. and 57s. 6d.; Eglinton, No. 1, 55s.; Gartsherrie, 
No. 3, 60s.; Summerlee, No. 3, 59s. 6d.; Calder, No. 3, 58s.; 
G.M.B., No. 1, 52s. 6d.; No. 3, 52s. 

During the past week there was ship from Glasgow loco- 
motives worth £ , sewing machines £1470, machinery £8260, 
steel goods £7340, and general iron manufactures £25,956. 

Messrs, Alexander Findlay and Co., of Motherwell, obtained an 
order for a large number of narrow span bridges for the Indian 
State railways. 

There is a fair business doing in the malleable iron trade, but 
the amount of new work coming to hand appears te be smaller 
than of late, and this is attributed to the unsettled state of the 
iron market. The lowest grade of common bars is quoted at 
£6 12s. 6d.; second grade, £6 15s.; highest grade, £6 17s. 6d., 
best bars being 10s. per ton higher; nail rods, £7 5s.; hoops, 
£7 10s.; sheets, £8 5s.; all less the usual 5 per cent. discount. 

The steel trade is very well employed, and additions are con- 
stantly being made to the work on hand; the new orders consisting 
chiefly of shipbuilding material. The current prices are as 
follow :—Angles, £6 7s. 6d. to £6 10s.; ship plates, £7 to £7 2s. 6d.; 
and boiler plates, £8 to £8 2s, 5d.; all less 5 per cent. discount for 
delivery in Glasgow district. 

There is a great reduction in the imports of iron ore from Spain, 
owing to the stoppage of the blast furnaces. The arrivals duri 
October have amounted to 13,950 tons, as compared with 43,57 
in the same month of last year. Merchants have undertaken to 
supply the steelmakers while the furnaces are out. Contracts have 
been placed for about 10,000 tons of pigs to be brought from 
Bilbao to the Clyde. It is reported that, at the instance of the 
blast furnacemen now on strike, the dock labourers have resolved 
not to discharge the Bilbao iron when it arrives in the Clyde. A 
rumour was also current on Change this week in Glasgow to the 
effect that some of the pig iron that has already arrived from 
Bilbao has been found unsuitable, on t of its containing too 
large a percentage of sulphur. It is also stated that arrangements 
are being made to obtain supplies of hematite iron from the 
Middlesbrough district, where it can be made from Spanish ore. 

The weakness in the coal trade noticed in last letter continues, 
and there has, in fact, been a further decline in the prices of all 
descriptions of coals, with the exception of steam coals, which are 
remarkably steady at lls. to lls. 6d. per ton, f.o.b. at Glasgow 
Harbour. The fall in other kinds of coals during the week 
amounts to 3d. per ton. Main coal is quoted at 9s. 3d. to 9s. 6d.; 
splint, 9s. 6d. to 9s. 9d.; and ell, 10s. 3d. to 10s. 6d. The prices 
at Ayrshire ports are 9s, to 9s. 3d. per ton. The export trade in 
coals is fairly well maintained, and there is a brisk demand for 
household qualities, but the colliers are now putting out a larger 
quantity than they did a few weeks ago. The supplies are more 
— ample for all purposes, and coalmasters are b ing eager 
sellers, 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE winter promises to bring a plentiful crop of labour move- 
ments and wages difficulties. Prominent again I must note the 
railway officials and men. This week a large meeting of Barry, 
Taff Vale, and Rhymney men was held at Cardiff, and numerous 
cases were cited of so-called infractions of the agreement lately 
entered into by railway men and the ceenye rye of the three 
lines, and resolutions were passed to bring about active measures 
of correction. 

On Saturday, at Merthyr, the colliery firemen of South Wales 
and Monmouthshire formed an association, and arranged a system 
of vernment very similar to that of the colliers. In the 
Cardiff timber yards a strike appears to be looming. Near Lydney 
this week, Mr. Pickard, M.P., held a meeting in support of the 
eight hours’ movement, and the Forest of Dean colliers at the close 
passed a resolution to give support also to parliamentary candi- 
dates who would advocate the eight hours’ movement. 

The Welsh colliers are also favouring the same course, as shown 
in the meetings of Mr. Pritchard Morgan, M.P., held in the 
Merthyr district this week. Next, the Bristol colliers are federa- 
ting, and at a large meeting held this week preliminary steps were 
taken for arranging movements with representatives from all the 
great colliery ‘districta. In addition to this, the seamen’s conten- 
tions at the various ports continue to give cause for anxiety. 

A satisfactory feature is that both sides, union and shipowners, 
are careful in their action, and this is all the more ype | in 
such a momentous crisis, There is a probability of all the colliers 
at Messrs. Vivian's collieries coming to terms this week. Several 
of the collieries resumed on Mon ona the day system, waiting 
arbitration. All these disputes may be said to have been begotten 
of, or by, prosperity, and it is consolatory that all the staple trades 
wear a good look, notwithstanding labour difficulties, 

Even new works are in active + gm and new colliery districts 
planned. In the wclakbeutand of Neath no less than five tin- 
plate works are being built. Three of these are at Briton Ferry, 
the Villiers, the Jersey, and the Raglan ; one at Melincrythan, the 
Eagle ; and one at Court-y-Fedws, the Cardonell. These will have 
a total of fifteen mills. Four out of the five are in a forward state, 
and will start early in the year. There is also, I hear, a 
probability of the Merthyr Willow wire works being converted 
into a tin- plate works. The tariff so far has benefitted 
the Welsh tin-plate trade, and all are well sold up to the spring. 
One of the leading men in Swansea commerce gave me his opinion 
a day or two ago that America would as certainly in the future 
make tin-plate as it was now making steel rails. ‘‘ We used to 
think we had a monopoly of making steel rails, and did not scruple 
to turn out an indifferent article, until we found that they were 
excelling us. Now our steel is equal to the best, but as customers 
they are lost.” He thought it would be ten years before America 
would become independent of us in tin-plate. This gives en- 
couragement, as in the meantime other customers are increasing, 

Rails are not in great demand, except by home and for coast- 
wise. In steel generally there is no decrease in briskness, and tin 
bar is being turned out well and rapidly. Several fine samples 
have come under note lately. Prices remain the same, both for 
Bessemer and Siemens, though as tin-plate continues to go up, the 
other will soon follow. Glasgow pig fluctuated from 51s. 44d. to 
5ls. 3d., then 51s. 7}d., and ended at 51s. 54d. The market 
remains quiet. Briton Ferry hematite is at 67s. 6d.; Welsh bars, 
£6 5s. to £6 10s.; sheets, iron, £7 15s. to £8 15s.; steel, £8 15s. to 
£9 15s.; steel rails, heavy sections, £5 5s. to £5 10s.; light, £6 10s. 
to £6 15s.; Bessemer steel blooms, £5 12s. 6d. to £5 15s.; bars, 
£6 to £6 2s. 6d.; Siemens tin-plate bars, £6 5s. to £6 7s. 6d. 

In tin-plates there is a good deal of buoyancy. Last week 
Swansea shipped 53,000 boxes in round numbers, and sent to stock 
48,000. But for the great storms, this export would have been 
much larger. A good deal of tonnage is due for New Orleans, 
New York, Philadelphia, Baltimore, and for Canada and Ham- 
burg. Quotations are cokes, 16s. 6d. to 16s, 9d.; Bessemers, 17s, 





to 17s, 6d.; Siemens, 18s, to 18s, 3d. 


from Bute Docks, 152,381 tons; Penarth, 16.‘ coal 
and Barry, 60,451 tons. 9 Swvan’ fens; 

The October coal shipments from Cardiff beat the record : 
including the three ports, it amounted to 1,148,000 tons. Asa large 
owner expressed it, we are clearing away our coals with the utmost 
we Yet no one suggests “‘ putting the brake on,” as large 
fields are yet to a ; ‘ 

The character of the tippings at Pwllypant, in the 
valley, now begins to wear a business colour; antany day at a 
coal measures inay be struck. . 

There are rumours of grave losses amongst the col 

In the Newport market the iron ore rake has been quiet, caused 
by a dispute between ircnmasters and railways, They demand th 
revision of scale. 

Coal quotations continue firm, best steam and house 
at 15s, Swansea quotes best anthracite at 14s, 6d. to 14s, 9d 
Cardiff quotes small steam at 7s. 3d.; large, from 14s, 9d, to lis, 
seconds, 14s, to 14s. 3d. Newport quotations mid-week wore:_’ 
Best, 14s.; seconds, 13s.; best small screenings, 7s. 6d. to 7s, 7h4.- 
colliery small, 7s.; smiths’ coal, up to 11s. 4d.; pitwood unchanged 

The advance of 2} to colliers has been declared by auditor, 

Sir W. T. Lewis is now back in harness, and expectation is rife 
about the am tion scheme. 

I learn from statistics of the Bristol] Channel that in the port of 
Cardiff there are seventy-six Channel pilots, twenty-three first-class 
port pilots, ten second-class, and seven supplemental. The number 
of vessels piloted in last year was 12,777, and the amount received 
£43,720 11s, 2d. 


NOTES FROM GERMANY, 
(From our own Correspondent.) 


THERE is still no improvement to notice this week in the 
condition of the general iron trade. The market is very flat and 
the tendency rather downward, buyers holding stiffly off. 

All branches of the Silesian iron industry are in a depressed 
state, demand having considerably dec for crude as well as 
for manufactured iron. Prices have now nearly reached that 

int from which the upward movement last year began, 

reasing consumption may generally be regarded as the cause 
of the dulness in trade. In many places, however, the real utility 
of syndicates has appeared very questionable, and their activity 
has been looked upon with a certain distrust. Orders come in so 
scantily that the rolling mills are, on the ave’ , Supplied with work 
only for a fortnight in advance. The steel trade is extreme] 
quiet. Plates have till now met with pretty satisfactery demand, 
and the orders bocked will, at any rate, secure employment for 
the next four weeks. The dissolving of the West German Sheet 
Convention will most likely create a feeling of uneasiness among 
buyers, and further reductions in price may follow. 

Austro-Hungarian iron trade has shown rather a weakened ten- 
dency upon the week. Prices have, nevertheless, remained un- 
changed. 

The improved condition of the Belgian iron market, reported 
last week, happily continues, although any upward movement in 
prices has not yet ap) . Bars, No. 1., are noted 142°50f. p.t.; 
es 143f. Plates are in fairly good call at 165f. Luxemburg 

oundry has been asked at 68f. In the ening industries 
activity is, generally speaking, well maintained. 

The French iron trade appears to be rather in an animated con- 
dition, when compared to what it was only some weeks past, 
Demand is slightly increasing in almost all branches. 

Orders for manufactured iron are coming in in satisfactory 
number, and the works are kept in good employment. In the 
Department Haute-Marne present ave quotation for bars No, 2 
mixed lots are 175f.; No. 3, 185f.; No. 4, 192 to 200f. In the Depart- 
ment Nord, wherethe market showsconsiderable firmness, prices are 
a trifle lower. In Paris, good merchant bars have remained on 175f., 
while for girders 180f. is noted. Pig iron trade may also, on the 
whole, be termed satisfactory. From the Department Muerthe- 
et-Moselle, the following prices are reported:—Forge pig, 56 to 
58f.; foundry, No. 3, 70 to 72f. Foundries and engineering shops 
are in good activity. Drawn wire is rather animated, while wire 
nails continue neglected at weak notations. Chains are likewise 
neglected. For angles, orders come in satisfactorily ; prices are, 
at the time, fluctuating between 275 to 280f. 

Although no new feature can be reported to have appeared on 
the Rhenish- Westphalian iron market in general, still a more con- 
fident tone seems to be gaining ground in some quarters. In the 
malleable iron branch, for instance, demand has slightly increased 
upon the week, while in the pig trade no improvement has as yet 
set in. Iron ores continue strongly neglected, and prices have 
even been moving further downward. week’s notation for 
spathose ore was M. 7°20 to 7°50 p.t. at mines; roasted ditto, 
M. 11°50 to 12 p.t. Nassau red iron ore, 50 p.c. contents, is quoted 
M. 9°60, free Dillenburg. The average quotation for Luxemburg 
minette is M. 2°40 to 3°60 p.t. at mines, As regards the different 
sorts of pig iron, fo ig is very dull at M. 58 p.t. for No. 1; 
M. 56°50 for No. 2; ML. B for No, 3. Spiegeleisen is in pretty 


liery shipping, 


bei ng now 


. 
’ 








call at M. 65 p.t. Foundry pig No. 1 is quoted M. 75; No.3, 
- 63. Basic is noted M. 50; mer, M. 60 to 65 p.t. at works, 
As has been above remarked, a more confident tone ins to be 


perceptible on the malleable iron market. An increasing demand 
in bars is reported from some parts; hoops are also in slightly 
improved request. A fairly active business has been done in 
girders during the week, while the plate and sheet trade shows 
no improvement either in price or demand. ing the state 
of foundries, machine and wagon factories, nothing new can be 
reported, a want of fresh inquiry being complained of here, as in 
every other department. 

The following are the present list prices oy at works :—Good 
merchant bars, M. 130 to 185; angles, M. 140 to 145; girders, 
M. 125 to 130, free Burbach ; hoops, M. 140 to 145 ; billets in basic 
and Bessemer, M. 110; heavy boiler plates, M. ;_ tank ditto, 
M. 180; plates in basic and Bessemer, M. 190; tank ditto, M. 160 
to 165; thin sheets, M. 145. Iron wire 8, common ef 
M. 130; drawn wire in iron or steel, M. 145; wire nails, M. 160; 
rivets, M. 190 to 195. Bessemer rails, M. 140 to 146; steel sleepers, 
M. 131 to 138 ; complete sets of wheels and axles, M. 320; axles, 
pogo to 250; steel tires, M. 230 to 250; light steel rails, M. 12 

It is surprising, as it is encouraging, that in spite of the trying 
conditions under which the iron trade in the Rhenish-Westphalian 
district has been labouring now for many months, most of the 
companies, at the annual meetings lately held, have been able not 
only to express themselves pretty well satisfied with existing cir- 
cumstances, but also to pay a fair dividend. In many cases this 
has been attributed to improvements and in manufacture 

Complaints have sometimes been raised of the insufficient 
support given by the Government of this country to the develop- 
ment of inland navigation. Probably to meet any charges of this 
kind, official statements have lately been published, showing that 
during the last ten years the Government has spent no less than 
183 millions of snacks in works for correcting and regulating rivers 
and canals, and in keeping of the various waterways, including 
bridges; also that the Government is e to the amount of 
M. 180,000,000 in the expenses of the great canalisation projects 
now under consideration, 

The muicipal authorities of the old city of Cologne are pro- 
jecting a pres pe along the Rhine, which, if carried out in the 





flourishing style now under consideration, would certainly be 
found not only highly ornamental, but also in the same degre 





useful, as it would protect against the devastations of high water. 
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NEW COMPANIES. 


ax following companies have just been regis- 


PP ites Powder Company, Limited. 
+. company was registered on the 4th inst., 
b gd capital - £40,000, in £2 10s. shares, to 
js uire the patent rights, property, and assets of 
= mpany of the same name, and to manufacture 
a ton powder or gun-cotton. The subscribers 
C 


are:— be . 8} 
27, Martin-lane, commission agent 1 
i. snd i Fyfield-road, Brixton, accountant .. 1 
. H Simmons, 186, New North-road, clerk 1 
"gs. Dawson, 48, Great Coram-street, accountynt — 1 
e J, Scomack, 3124, North End-road, 8.W., clerk 1 
H Judd, 45, Great Coram-street, clerk... .. .. 1 
CH. Slater, 21, Egmont-street, New Cross, clerk 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares; the subscribers are to appoint the first 
‘rectors } remuneration, £250 per annum, with 
£00 additional for each £5 per cent. dividend 
over £5 per cent. per annum, 





Electrical Supplies and Fittings Company, 
Limited, 

This company was registered on the 3lst ult., 
with a capital of £20,000, in £5 shares, 200 
being foun ers’ shares, to carry on, in the United 
Kingdom or elsewhere, the business of electricians 
and mechanical engineers in all branches. The 
subscribers are :— 

Shares. 
G. L. A. Rooke, 14, Keppel-street, W.C., electrical 
3A Roxburgh, 77, Queen’s-road, N., shorthand 


Writer 2. os se 0+ 0s oe jee 00 oe de 1 
J. Whitehead, Hey Cot, Crouch End, electrical 
engineer et ee oe ee ee ee” 1 
T, B. Arundell, 1, Devonshire-street, Portland- 
place, BOGUURED ne. 90 45 ct be. ee. _5¢ 1 
. L. Magden, 8, Prince's Mansions, Victoria- 
street, electrical engineer Ba ak” WK. we! Ted 1 
G. E. Butler, 15, Park-hill, Sydenham, chartered 
accountant Se ed ‘ew be “ee ve ; 1 


The number of directors is not to be less than 
three, nor more than nine; qualification, £200 in 
share capital; the subscribers are to appoint the 
first; remuneration, £500 per annum, together 
with one-tenth of the net profits remaining after 
vayment of 8 per cent. on the ordinary shares, 
bat not to exceed in the whole £1000 per annum. 
Solicitors, Messrs, Wilson, Bristows, and Co., 1, 
Copthall-buildings. 





English-Austrian Sugar Resineries, Limited. 


This company was registered on the 30th ult., 
with a capital of £350,000, in £5 shares, to carry 
on, within the Austro-Hungarian Empire and 
elsewhere, the business of sugar manufacturers, 
refiners, merchants, and dealers. An unregis- 
tered agreement with the Ungarische Zucker- 
Industrie Actien -Gesellschaft and with Carl 
Steffen will be adopted. The company will con- 
form to the general laws of the Austro-Hungarian 
Empire, and in particular to the provisions of the 
Imperial Decree of the 29th November, 1865, 
relating to foreign limited liability companies, 
The subscribers are :— 


Shares. 

W. M. Macaulay, 67, Cornhill, merchant mA 1 

W. Leigh Hunt, 3, Great Winchester-street..  .. 1 
a Bartels, 10, Blenheim-gardens, Willesde 

OO on 6a Gel ue, Getcvem tom of 1 

W. J. Coath, 138, Ivydale-road, Nunhead 1 

1 


~~ Gupton, Canons, Mitcham .. .. .. .. 
E. T. Botwright, Greenhill Park, Harlesden, 

GNU 50 di gn on ee ca ce te 0s 
G. Mountier, Merton, Surrey .. yaa 

The number of directors is not to be less than 
three, nor more than seven; the first are to be 
nominated by the subscribers; qualification, £500 
in shares; remuneration, £1500 per annum, and 
also 5 per cent. of the net profits remaining after 
payment of 8 per cent. per annum dividend, but 
such percentage is not to exceed £2000. Soli- 
citors, Messrs. Ashurst, Morris, Crisp, and Co., 
17, Throgmorton-avenue. 

Newburn Bridge Company, Limited. 

This company was eed on the 3rd ult., 
with a capital of £15, in £10 shares, to con- 
struct and maintain a bridge across the river 


Tyne at or near Newburn, Northumberland. 
The subscribers are :— 


Shares. 
*W. R. Lamb, Ryton-on-Tyne, landowner .. .. 50 
R. M. Warwick, J.P., Newcastle-on-Tyne .. .. 50 
*S. Spencer, Newcastle-on-Tyne, manufacturer.. 50 
C. Liddell, Newcastle-on-Tyne, coalowner .. 50 
*C, J. Bates, Heddon-on-the-Wall .. .. .. 50 
J. Bell Simpson, M.E., Blaydon-on-Tyne .. 50 
H. C. Harvey, Newcastle, solicitor .. 50 


*J. W. Spencer, Kenton, Newcastle, steel manu- 
cited: Oe Pi ores 

The number of directors is not to be less than 
three, nor more than seven ; the first are the sub- 
scribers denoted by an asterisk and E. Leadbitter 
and J. G. Weeks; qualification, £500 in shares. 
The company in general meeting will determine 
remuneration, 

United Alkali Company, Company. 

This company was registered on the Ist inst., 
with a capital of £6,000,000, in 300,000 6 per 
cent. cumulative preference shares and 300,000 
ordinary shares of £10 each. It proposes to 
carry on business as manufacturers of chemical 
products and drugs of all kinds; as colliery 
owners and rock-salt proprietors, miners, brine 
owners, and white salt manufacturers; as dyers, 

rysalters; as manufacturers of manure, soap, 
paper pulp, paper, glass, bricks, pottery, terra- 
cotta, and sanitary and disinfecting preparations, 
coke, cement, and artificial stone; as water- 
proofers, india-rubber, and leather manufacturers; 
as millwri hts, makers of locomotive engines, 
wagons, and rolling stock ; as stone and limestone 
quarry proprietors, lime burners, owners of mines 
of all descriptions, and winners and workers of 
minerals and mineral oils. Also to carry on the 
business of pre ring mineral substances for sale 
or for treatmen in manufacturing processes; to 
ani f on business as metallurgists in all its 

ranches ; to manufacture and supply to the 
Property of the company or the at fete ey 
and in connection therewith to carry on the busi- 





ness of a gave wees and to carry on any 
business directly or indirectly connected with the 
generation, accumulation, distribution, supply, 
or application of electricity, The pe Pre wl 
are:— 


i 


ee tt et et et ee 


*J. Brock, Widnes, alkali manufacturer 
H. Gaskell, Widnes, alkali manufacturer .. 
J. K. Huntley, Flint, alkali manufacturer .. .. 
*C. Wigg, Liverpool, alkali manufacturer .. .. 
J. Dennis, Liverpool, chemical facturer .. 
*A. W. Allhusen, Gateshead, Durham, chemical 
OD 5.5665 ee ew be Sek ee 
*J. E. Davidson, Newcastle-upon-Tyne, chemical 
i Se Oe gas ae bee ee 
“©. E. Barlow, Widnes, alkali manufacturer... 
*J. C. Stevenson, M.P., South Shields, chemical 
Ce ee Brera te a ee 
*J. Tennant, Saltwell, Gateshead, chemical 
a RO) Oar ae ae ee Cee 
“G. L. Wigg, Runcorn, alkali manufacturer 
*P. J. Worsley, Bristol, alkali manufacturer... 
*J x E. Rayner, St. Helen's, alkali manufac- 
r ad, Re - ne Has3) OS Bs Dab a8) be. os 
*E. K. Muspratt, Dale-street, Liverpool, alkali 
ey RY ee ee ee aa 
*W. J. Menzies, St. Helen's, chemical fact 
*H, Gaskell, jun., Widnes, alkali manufacturer .. 
*R. Shaw, Widnes, alkali manufacturer dake 
The number of directors is not to be less than 
nine, nor more than twenty, the first being the 
subscribers denoted by an asterisk, and Messrs, 
T. Alexander, of Glasgow, J. Gaskell, and G. 
Pilki mn. Mr. J, Brock is appointed chairman, 
and Mr. C. Wigg vice-chairman. Qualification, 
£1000 in shares. muneration: Chairman, 
£2500, with a further £500 after 8 per cent. divi- 
dend on the ordinary shares; remuneration of 
each of the other directors, £400, one-half of 
which shall be paid irrespective of his number of 
attendances at board meetings, and the remainder 
to be divided at the end of the year according to 
the number of their respective attendances. 
There will also be an honorary president and four 
honorary vice-presidents; qualification, £5000 in 
shares. Sir Charles Tennant, Bart., is appointed 
first honorary president, and the first vice-presi- 
dents are: Sir Edward Sullivan, Bart., and 
Messrs. H. Gaskell, J. K. Huntley, and J. H. 
Dennis. The company will adopt an agreement 
unregistered) with .¢ Brock and J. H. Dennis. 
solicitors, Messrs. H. Forshaw and Hawkins, 5, 
Castle-street, Liverpool. 














THE PATENT JOURNAL. 


Condensed from ‘ The Mlustrated Oficial Journal of 


Patents. 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


lst November, 1890. 
17,562. Conpensers for Steam Encines, J. Dougherty, 


ndon. 

17,568. Upricut Pianos, W. B. Rule, London. 

17,564. Ciippinc and S#earinc Macuines, C. C. 
Longridge, London. 

17,565. Recenerative Gas Lamps, J. Danischevski, 
London. 

17,566, Screw Prope ters, R. McGlasson, London. 


8rd November, 1890. 
as Horsesuor, F. W. Townsend and J. Knowles, 


mdon. 
17,568. Pocker Time Tasies, &c., R. 8. Barrie, 
Dundee 


17,569. CycLe Protector, J. Feitelsohn, Coventry. 
17,570. Gas Fines, H. Darwin, Glasgow. 

17,571. Warp Macuines, R. Thornton, Nottingham. 
17,572. Rorary Motor, E., J., and G. Filtz, Man- 


chester. 
17,578. Kins for Firtne Fire Bricks, J. Dunnachie, 


‘ow. 

17,574. CotLep Sprines, B. F. Cocker, Sheffield. 

— Markino Out Strino Boarps, J. Lutley, Shef- 

eld. 

17,576. Wickets, W. Frost, London. 

17,577. Umprectas and Parasois, C. Thompson, 
London. 

17,578. Apsustinc the Position of Revotvinc FLats 
of Carpinc Enorves, J. Higginson, jun., Birming- 


17,579. Bronzino, J. E. Rogers, Smethwick. 

17,580. Decorative ARRANGEMENT of ELecrric Licuts, 
5. M. M. Munro, Glasgow. 

17,581. Sinks, T. W. Twyford, Birmingham. 

17,582. Dust-pan, J. Powis, Yorkshire. 

——_ Om Can Necks, C. J. Hall, 


a Suow Carp for Cioruiers, G. Coffey, Man- 
c r. 


17,585. Doustine and similar Macutnes, W. J. Lyon 
and M. Fearn, Manchester. 

17,586. CuiLp’s Frepinc Borris, T. H. Downing, 
me oe 

17,587. New Sauce and Conpiment, W. Adkins, Bir- 
mingham. 

17,588. Pappina for Garments, J. M. Thompson, 
Manchester. 

17,589. Liautinc Srreer Gas Lamps, C. Barnett, 
Godalmi 


ng. 

17,590, Axes, &c., T. O. Dixon and T. Johns, Swansea. 

17,591. Burnisaina Macuine, H. J. Allison.—(W. H. 
Boles, J. H. Reynolds, and @. B. Waldron, United 


tates.) 
17,592. Cast Iron Sro.tuace Sranps, A. Burstow, 
Brighton. 


17,5938. Parce, Carriers for Ve.ocipepes, F. C. 
Wrighte and EB. A. Stretton, Cheltenham. 

17,594. Tosacco Pipes, J. G. Dixon, Bradford. 

a Eg Wrxpows in CaseMents, J. G. Dixon, 


ord, 
17,596, Seats of Cycies, A Harvey, London. 
17,597. Waite Leap, G. Chapman, —" 
17,598. Roapway, 8. D. and H. D. Pochin, London. 
17,599. CaTaLocuine, &c., Cases, W. T. Rogers, 


on. 
17,600. ExrcrricaL Switcu, A. C. Lainchbury, Upper 
Edmonton. 
17,601. Tre-cup for UmBretxas, J. C. Johnson, London. 
17,602. Arr VALVE VENT Pec, HLL. Bennison, London. 
17,603. Dryre Harr, E. B. Taylor, London. 
17,604. Bakers’ Ovens, O. E. McGregor and J. Mills, 


mdon. 

17,605. Friction CLuton, J, C. Mewburn.—(7. A. Weston, 
United States.) 

17,606. Latnes, J. Cléret, London. 

17,607. CentriruGAL Fans, C. Wenner, London. 

17,608. GrapuaTeD Rugs, M. A. Dahl, London. 

17,609. Repuctine Vatves, A. Horne, Glasgow. 

17,610. Frames for Lamp Sapes, R. M. Adams, 


mdon. 
17,611. Evecrrica, Pusu-surron, C. D. Abel.—(H. 
oe nee 
17,612. Braces, EB. Edwards.—(H. Heyder, Germany.) 
17,618. SrerLand INaot Iron, P. M. Justice.—(J. Meyer, 
Germany.) ° 
17, SS Rees, C. N. Wilcox and J. E. Folk, 
mdon. 
17,615. Skyticuts, P. Mitchell, London. 
ee Raisinc and Lowerine Weicats, P. Mitchell, 
ndon, 





17,617. Wrencu, P. Mitchell, London. 
17,618. Apparatus for PLayinc a Game, W. W. Gandy, 


ndon. 

17,619, ABacus, G. L. Keep, London. 

17,620. Broocu Catcu, A. E. J. Ball, London. 

17,621. Case Harpentne, H. Grafton, London. 

17,622. Inpia-RUBBER Tires, H. W. Dover and R. 
Wright, London, 

17,623. ManuracTurE of MeTa.iic NicKeL, J. Garnier, 
London. 

17,624. Treatment of Linseed Om, C. Morfit, 


mdon. 
17,625. Furnaces for Smertinc Ores, B. Richards, 


mdon. 

17,626. Matrresses, H. Heal, London. 

17,627. Crutcues, A. J. Boult.—(J. Dobney, Canada.) 

17,628. Pipes, J. Hume, Liverpool. 

17,629. Mowers, A. J. Boult.—(A. Harris, Son and 
Co., Canada.) 

17,680. Repucine the Resistance of Water, G. Marsh, 
Liverpool. 

17,681. Execrric Accumutators, P. Lauber, Lon- 


on. 

17,682. Horse Coiiars, A. J. Boult.—(W. Irvine ond 
J. H. Parkinson, Canada ) 

17,633. Pressinc Artists’ Cotour Tcpes, R. J. 
Anderson, London. 

17,634. SeLF-Lockine Casement Stay, W. C. Bell and 
Greenway, Clive, Vale and Co., London. 

17,635. ELecrropes and Divisions for Batrerizs, P. 
Schoop, London. 


4th November 1890. 


17,636. Extension Camera, G. L. Summerfield, Dar- 
lington. 

17,687. Bouquet Hoiper, E. Hales and E. R. Row- 
landson, Birmingham. 

17,688. PNeumatic Tikes, E. F. Walker, Dublin. 

17,639. Biuxps, W. Cooke, Liverpool. 

17,640. Brewers’ Yeast Receivers, R. H. Leaker and 
J. H. Howell, Bristol. 

17,641. Capsues for Borries, T. Rowley, Manchester. 

17,642. Composition for Morpantine CoLoors, G. P. 
Gardner, Glasgow. 

17,643. Frames for Puotocrapus, &c., J. R. Mally, 
London. 

17,644. ApsusTABLE Spanners, C. A. and F. J. Miller, 
Birmingham. 


17,645. _ of Surraces, A. Smallwood 
and H. Fenney, Birmingham. 

17,646. Skates, C. J. Dogton, London. 

17,647. Faciuitatine the Passace of Fivuips through 
TusBULaR Srrocrures, J. G. H. Batchelor, Penarth. 

17,648. Paper Hoiper, R. Wood, Sheffield. 

17,649. InvaLip Coucues, J. W. Hoyland, E. J. Smith, 
R. W. Littleboy, and W. Waterhouse, Birmingham. 

17,650. Merattic Boot Prorectors, A. Dickinson, 


London. 

17,651. Taps, &c., R. Garratt, Sheffield. 

17,652. Wixpow Sasues, J. Parker, Bolton. 

17,653. CLearine, &c., Yarns, &c., G. Kirkham, Man- 
chester. 

17,654. Driving Hypro-extractors, T. Bradford, 
Manchester. 

17,655. Heatinc the Feep-water of Stream Boi.ers, 
E. Bairstow, Bradford. 

17,656. Rose Boxes for Pump Suction Pipss, J. E. 
Sykes, Dublin. 

17,657. VaLves for Pumps, J. K. Hill, London. 

17,658. Harn Curtinc Toncs, W. L. B. Hinde, Bir- 
mingham. 

17,659. Iypicator for Rartway CarRiaGe Winpows, 

. A. Dannatt, Birmingham. 

17,660. Begnive Frames, K. Wright, J. Empson, and 
J. Hewitt, Birmingham. 

17,661. MovaBLe Lamps, J. Ross and C. Diespeker, 
London. 

17,662. Focussinc, F. Shew, London. 

17,663. CastinG Pic Iron, E. P. Martin and E. James, 
Bristol. 

17,664. Prorectinc Bottoms of Trousers, J. Baier 
and A. Zugelder, London. 

17,665. Automatic Sasu Bout, E. Cusack, Dublin. 

17,666. ImpLEMENT for TRANSPLANTING, J. W. Gordon. 
—+(T. H. Hill, Malay Peninsula.) 

17,667. Meruop of Porxtinc Provectitxs, H. 8. B 
Brindley, Birmingham. 

17,668. SasH Puiveys for Winvows, J. Clarkson, York. 

17,669. Fastentnc for Corser Busks, 8. H. Hartley, 
London. 

17,670. Grinprne CyLinpricaL Suaraces, P. Howieson 
and 8. 8. Whittelsey, Manchester. 

17,671. Garnine Access Houps of Vesse.s, G. W. 
Sivewright, Stockton-on-Tees. 

17,672. MULTI-coLouR Macutngs, A. McNicol and J. 8. 
Beruheimer, Glasgow. 

17,678. SecrionaL Stsam Borers, W. Fairweather.— 
(N. W. Pratt and the Babcock and Wilcox Company, 
United States.) 

17,674. Inxcanpgescent Gas Licuts, C. M. Lungren, 
Manchester. 

17,675. Corset CLasps or Fasteners, C. F. Allen and 
J. BE. Doolittle, Manchester. 

se Senenenee Seats for VenicLes, W. Goudie, 

ie. 

17,677. Acme Fastener, F. E. Fébén, Ryde. 

17,678. Game Apparatus, 8. 8. Peters, London. 

17,679. Paptocks, 8. P. Stein, London. 

17,680. Locks, 8. P. Stein, London. 

17,681. Cups or Fasteners for Gioves, &c., F. A. 
Richardson, London. 

17,682. Type Cuase, M. Hedderwick, Glasgow. 

17,683. Drawinc-orr Contents of Casks, T. E. Neal 
and F. G. Riley, London. 

17, pear Casu Recepracies and Recisters, N. Stafford, 

mdon. 

17,685. ATTACHING PaRcELs to UMBRELLAS, H. Reason, 
London. 

17,686. Destroyinc Town Rervuse, E. W. Cracknell, 


London. 
17,687. TREATMENT of Nicut Sor, E. W. Cracknell, 


ndon. 
17,688. Pans for WATER-cLosETS, &c., E. W. Cracknell, 
ndon. 
17,689. Pire Wrencues, J. Woodward, London. 
17,690. Mersop of Ostarninc Execrriciry, C. A. 
Randall, London. 
17,691. CicaR Ho vpers, Pires, &c., A. Posener, 


1008 "Suarnve Sraves for Barrets, 8. Wright, 
17,008. “Banna TrussiInc Macurnes, 8. Wright, 
17,094. "Ponte with Privuiimg, E. W. Foxlee, 
17,695. Dorsnneeme Steam to Stream Enarnezs, C. 
Vallet, London. 


17,696. Marine Proputsion, G. A. Dick, London. 
17,697. Composition Wicks for Or. Lamps, A. E. Webb, 


mdon. 

17,698. Woopen Pavine Biocks, &c., R. Y. Ardagh, 
London. : 

17,699. TickeT Ho.pers, J. Cooke, London. 

17,700. Rotary Enarne, N. M. 8. Douglas, London. 

17,701. Gravity ScaLrers, GRapeErs, &c., F, Noble and 
H. Snyder, London. 

17,702. Feepinc Fue. to Gas Propucers, C. J. Cope- 
land, London. 

17,703. Toy Sprine or Por-cuns, G. Hitch, London. 

17,704. Freicut Cars, W. W. Green, London. 

17,705. Scarrotps, G. Behucke, L. J. Frank, and 
H. M. Harmon, London. 

ae ReparrinG Spinninc Rives, F. M. Marcy, 


ndon. 

17,707. Device for Hoipine Tickets, &c., J. C. Mew- 
burn.—(A. A. Low, United — 

17,708. Maxine Process Biocks for Printine, D. T. 
Nops, London. 

17,709. Rotume Mitt Piant, H. Aiken, London. 

17,710. Retorts for Maxine Coat Gas, W. Wren, 


ndon. 
17,711. Distrisution of Execrricity, H. Edmunds, 
London. 





17,712. Derivatives of AvizaRinE, &c., B. Willcox.— 
(Farbenfabriken vormals Friedrich Bayer and Co, 
Germany. 

17,713. Cartripces for Onpinaky Rives, 8. Wickens, 


mdon. 
17,714. Pastepoarp Boxes, N. Browne.—(7. Remus, 
Germany.) 
17,715. Macutvery for Movtpixe Bricks, 8. Edding- 
ton, London. 
17,716. Coverinc Wire, H. H. Lake.—(New England 
Butt Company, United States.) 
17,717. Weavine Wire Matrresses, C. H. Hard, O. G. 
Franks, and A. E. Loomis, London. 
17,718. Distittinc, &c., Apparatus, H. H. Lake.— 
(2. Bolton, United States.) 
ay 19 oe H. H. Lake.—(G. A. Purbeck, United 
tates. 
17,720. Butrons, H. H. Lake.—{The Scovill Manufac- 
turing Company, United States.) 
17,721. Borrons, H. Lake.—(The Scovill Manu- 
Jacturing Company, United States.) 
17,722. Dies for Maxine Sree, Baus, W. H. Wright, 
mdon. 
17,723. Grinpinc, &c., Mera Batis, W. H. Wright 
London. 
17,724. Topacco Pires, F, Elton, London. 
17,725. Dritis, J. Muirhead, London. 
17,726. ELevatep Raitways, H. L. Norcross, London. 
“7 gang H. H. Lake.—(2. L. Walker, United 
tates. 
17,728. Evecrric Rattways, M. W. Dewey, London. 
17,729. Fire-arms, J. Marres, London. 
17,730. FLOWER-HOLDER, W. A. Morris, London. 
17,731. VeLocipepes, J. Pritchard, London. 
17,732. Nut Crackers, A. J. de Hailes, London. 
17,733. Remepy for Toornacue, J. W. Murray, London. 
17,734. CiGAR-BUNCHING Macuines, F. A. Schleiff, 
sen., F. A. Schleiff, jun., and P. Ehmke, London. 
17,735. Auromatic Recutators for Dynamos, &c., 
F. J. Cleaver and G. Fassold, London. 
17,736. Mape-up Necktizs, F. W. Mugford, London. 
17,737. Fastenines for Cravats, C. R. Ulbrich, 
London. 
17,738. Fasteninc Corners of CARDBOARD Boxes, &c., 
A. J. Boult.—(F. Saltzkorn and L. Nicolai, Germany.) 
17,739. Speakinc Tuses, H. A. Cutmore, London. 
17,740. Disptayisc of Letrers, &c., C. W. Cox, 
F. Robinson, and W. H. Gritton, Liverpool. 
17,741. Construction of Derricks, &c., J. Turnbull, 
London. 
17,472. Mecuanicat Toys, C. F. A. Réell, London. 
oe aa Sxy Sicns, H. Balleni and E. Fasola, 
mdon. 


5th November, 1890. 


17,744. Disnes, J. H. Braime, Rothwell, near Leeds. 

17,745. Serrminc Cray Retorts for Gas-makine, T. 
Cooke, Bristol. 

17,746. Musica Winp Instruments, 8. Jones, Man- 


chester. 
17,747. Lasts for Boots and SuHogs, W. B. Day, 


17,748. Fiusuinc Tanks, J. and A. Duckett and L. 
Stanworth, London. 

17,749. Construction of Wuuips, C. Ashford, Bir- 
mingham. 

17,750. PLATE-SHEARING Macuines, J. Crow, Glasgow. 

17,751. Steam Borver, &c., Furnaces, J. Dunnachie, 

‘ow. 

17,752. ILLUMINATING VEHICLES, G. Webb, London. 

17,753. Automatic Tricycie, C. P. E. Ehmann, Man- 
chester. 

17,754. Partne, &c., Sores of Boots, J. W. Blakey 
Leeds. 


17,755. Benpinc Caannet Section Bars, J. Benfield 
E. E. Sheldon, and A. Mills, Birmingham. 

17,756. Batu Castors, J. H. Patry, Sevenoaks. 

17,757. ATTACHING INDIA-RUBBER TIRES to WHEELS 0 
Bicycties, &c., J. Wilkins, London. 

17,758. TaBLe Goxr, B. M. Ridout, Newcastle-on-Tyne. 

17,759. Loops for Lacinc Boots, J. Milward, Bristol. 

17,760. Set¥ - actinc CANDLE ExtincuisHer, G. H. 
Tomlinson, Fenton. 

17,761. Drarsinc and Srowrne Borties, J. Morton, 
Dundee. 

17,762. Dentat Rupsper Heaters, C. Smith, Man- 
c r. 

17,763. IncrEasinG the Heatine Surrace of Borters, 
C. R. Jeyes and H. Clapham, New Swindon. 

17,764. Grass Mowers and ERS, J. Clarkson, 
Manchester. 

— Manvuracture of ALkaul, &., J. Simpson, 

ive: a 

17,766. Drepcinc and TRANSPORTING Apparatus, J. 
Price, Live \ 

17,767. Pencit Protectors, &c., J. Glass and R. FP. 


ackay, Glasgow. 
= HeaPmec and Mowrne Macuings, A. Douglas, 
Ww. 

17,769. Construction of Dye Vats, T, F. and A. 
Naylor, Kidderminster. 

17,770. Steam Generator, &c., Furnaces, J. Hulton, 
Manchester. 

17,771. AsH-cLosetT Door, J. Lillie, Newcastle-on- 


Tyne. 
17,772. Finisurxc Boots and Sxogs, W. H. Dorman, 
Stafford. 


17,778. Type-writinc Macuines, J. Gardner, Man- 
chester. 
17,774. Raw Extract of Meat Preparation, J. H. 
Niemann, Manchester. 
sa) haa Music MenpeR and Binper, F. D. Smith, 
mdon. 
17,776. Dance CALENDAR, F. D. Smith, London. 
17,777. InstrumENT for MeasuriNG GraprEnts, L. J. 
Kempster, London. 
17,778. Water Tuse Steam Boizers, H. W. Rushton, 
ondon. 
17,779. Mecuanicat Stoxers, J. Hodgkinson, London. 
17,780. InkeR for Rusper Stamp Paps, G. Barker.— 
(G. J. B. Rodwell and S. J. Moore, Canada.) 
17,781. GRAIN-CLEANING Macuine, G. Barker.— (4. 
Laidlaw, Canada.) 
17,782. ARTICLE of MANUFACTURE, G. Barker.—(H. Silver 
and 8. S. Ritchie, Canada.) 
17,783. ANcHoRING Device, G. Baker.—(J. D. Smith, 
Canada.) 
17,784. Exc.upine Dust, Draveuts, &c., E. Pollard, 
Bradford. 


01 

17,785. Drawinc Notice to ADVERTISEMENTS, J. Mad- 
docks, Bradford. 

17,786. Proputsion of Vessets, N. B. Heffernan, 

mdon. 

17,787. KircHen Rances, C. Hattersley, London. 

17,788. Broocues, &c., A. G. Brookes.—(H. Drews, 
Germany.) 

17,789. Proves, T. R. Harding, London. 

17,790. Bicycixs, W. J. Lloyd and W. Priest, London. 

17,791. Sarps’ Liresoats, G. Livie, Dundee. 

17,792. CLEansinc Compositions, E. L, Downing and 
8. Hern, London. 

17,793. Wee. Guarps, A. Sunderland, London. 

17,794. DerLector, G. M. Reed, London. 

17,795. Bur_prnc MarTeriAL, F. Oschwald, London. 

17,796. MovaBLE HANDLE or IMPLEMENT, G. Mossner, 


ndon. 

17,797. FrrEwoop Cuorrinc Apparatvs, E. E. Purssell, 
ndon. 

17,798. Macuine for Branpinc Purposes, H. Gillott, 


mdon. 

17,799. Lock Nuts, H. T. Minnitt, London. 

17,800. Stream Traps, H. Parson, London. 

17,801. Fastenincs for Gioves, &c., C. E. Challis, 
London. 

17,802. UNDERCUTTING Sate, M, Wilson and O. Mobbs, 
London. 

17,803. Breakine, &c., Fuax, J. C. Mewburn.—(J. 
Cardon, France.) - 

17,804. TyPE-rounDING Macurnes, A. F, and J. Crowle, 
London. 

17,805. Door Latcues, J. Bell, London. 

17,806. Apptyinc Parnt, &c., N. Browne.—(7. Remus 
Germany.) 
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7,807. Carnriaces for Quick-FiRING Guns, A. Noble, 
London. 
"tendon. Guys on Boarp Sup, A. Noble, 


17,809. Sream Generators, J. I. Thorn: London, 

17, 810. en for Trans, &c., A. P. 

17, "sl. FaRINACEOUs Propvcr, T. 8. ten and E. B. 
Phe elps, London. 

17,812. Retarmsinc Froor Mats in Posrrion, A. F. 
White, London. 

17,813. Sram Rops, A. F. White, London. 

17: S14. VELOCIPEDES, A. Hussako' London. 

17,815. VERBERATORY Furnaces, F. Ellerhausen, 


mdon. 
lv a — Enns, F. Feldmann.—(W. Rothschild, 


Gern 
17,817. yA Caces, F. A. Egleton, London. 
17,818. WHEELS for PROPELLING Vesseis, &c., A. 
Vogelsang, London. 
17,819. Hypro-exrractors, V. A. Prost, London. 
17,820. Rerorts, R. R. Gubbins, Belvedere. 


6th November, 1890. 


17,821. yy and other Fiass Licuts, M. E. 
r, High Barnet. 
17,822. CONSTRUCTION, ~~. of Fancy Boxes, G. Cole, 
London. 
17,823. Bastn and Pirz, &c., W. T. Allen, Gravelly 
ill, near Birm 
17,824. Lurtinc Barrets, R. F. Walker, Limerick. 
17,825. Satine Mzart, &c., K. Fey, J. Fey, and E. Goll, 


17,826. Low-waTerR Atarms for Borters, E. G. Con- 
stantine, Manchester. 
17,827. Brutrarp Taste CusHions, G. T. Barlow, 


on. 
17,828. CLosinG CHANNELS of Boots, F. Cutlan, North- 


amp’ 
17,829. Incanpescent Lamp Houpers, J. E. Charnock. 
(Cc. Charnock, Russia.) 
17,830. TuBE Srorrers for STeaM GENERATORS, A. 
Beldam, Liverpool. 
17,831. SUPPLYING Liquips to Vessexs, J. J. and T. F. 
Meldrum, Live: 1. 
17,882. VARIABLE WEIGHTS or Numsers, H. H. Ford, 
Macclesfield. 
lj, iesiguige Scarrotp Fastenrnos for Buripers, J. Varley, 


e! 

17,834. oun Sror for Raimway, &c., Door, 8. 
Houghton, Dudley. 

17,835. CrrcuLar Box Looms, A. Sowden, Halifax. 

17,836. Soprum Bicnromates, 8. A. Sadler, Stockton- 
on-Tees. 

— = Sanitary AsH Recerracite, A. G. Trigg, 


ewport 
17,838. MECHANICAL Sroxers, W. Fraser, Birming- 


17,839. AnTI-FoULING Parnt, J. MacHale, Essex. 
17,840. Hypravutic Evevators, H. J. Allison.—(C. J. 
Hall, United States.) 
17,841. Steam Traps, J. J. Royle, London. 
ee F.vss, G. Booth and G. Pickersgill, 
mdon. 
— Macurvery of Ironic Surrts, &c., J. Britner, 


on. 
17,844. ae Borer Furnaces, J. F. and M. Rankin, 


17,845. ve ELOCIPEDE Horses, R. Ramsbottom and I. 
Smethurst, Manchester. 

17,846. Nai "BRUSHES, R. Pratt, London. 

17,847. a Trees of VeLocirepes, G. W. Tarver, 


a SpPeep 
on 

17,849. FLUSHING Apparatus, C. E. Hearson, London. 

17,850. Brypixe Leaves Tocreruer, J. L. Bricknell, 
London. 

17,851. ELectric Taermostats, H. Binko, London. 

17,852. Macnero Generators, H. Binko, London. 

17,853. Give Compounn, T. O. Butler, London. 

17,854. Wire SrretcHers, M. berg, London. 

— eee for Satt Pans, &c., W. Blagg, 


17, an ~— URNACE Fives for Borers, T. Mudd, Liver- 


of Enorves, A. 8. Gore, 


pool. 

17,857. Frre-arms, O. W. Bergman, London. 

17,858. Etastic Trees for CycLe Wests, E. Lisle, 
17,859. Ark Pumps for Conpensinc Encings, J. Wright, 


mdon. 

4 Boxes for Cowtarsinc ArticLes, J. Ketcher, 
mdon. 

17,861. E.ectricat Conpuctors, J. Marx, London. 

17,862. Puriryinc, &c., Burter, &c., C. N. May, 


London 

17,863. a Exvectric Lamps, M. P. Hardt, 
London. 

17,864. ManrroLp Surprinc Buoks, P. Jensen.—(H. G. 
Underwood, United States.) 

a 2 Artracninc Tires to Wuee.s, J. H. Ball, 


17,866. lous tnG ADHESIVE Stamps to Enve orgs, C. C. 
Seton, London. 

17,867. Sawine Macurnery, E. Edwards.—({ W. Besser, 
jun., Germany.) 

a. SHUTTER-HOLDER, E. Edwards.—{J. Hilb, Ger- 


y-) 
17,80 *Grsues Smop and other Lamps, J. Turner 
d T. Chestle, London. 
vg, _— &c., Action for Execrric Swirtcs, 


eoch, on. 
17,871. Carvine Forks, J. Marshall, London. 
Dyep Cotron Yarns, &c., T. Salzmann, 


17. "872. 
London. 

17,873. AvToMATICALLY Firinc a Guy on Sup, B. 
Tower, London. 

17,874. VALVE MEcHANIsM for Enornes, W. Miersch, 
London. 

17,875. Musica, Instruments, E. J. V. Earle.—(0. 
Thein, Germany.) 

17, 876. Martcu-soxes, G. T. 8. an, London. 

17,877. Nosepacs for Horses, H. Gardner.—(A. L. 
Breton neau, France. 

17,878. Guy Carriaces, J. H. R. Whinfield and J. 
Horne, London. 

17,879. RecuLatinc Firow of Gas, W. Tully and 
J. Corbett, London. 

17,880. Rect LATING SPEED of Encunes, G. V. Fosberg, 

mdon. 


7th November, 1890. 
17,881. Brakes for Bicycies, &., J. Wakefield, Not- 


7,882. Curtine Key Seats in Bosses of WHezxs, &c., 
Barbour, Belfast. 

17,883. Cricket Bat, J. Rawlings, London. 

17,884. BorLer Pive, Cc. R. Jeyes and H. Clapham, 
New Swindon. 

17,885. Automatic Couptines for Venicizs, J. Taylor, 
Birmingham. 

17,886. ComBiInaTION and TraveLuine Cap, 8. H. 
Stones, Sheffield. 

17,887. Warminc ” GREENHOUSES, &c., R. Hickman, 
Northampton 

17,888. Fire- ro ne W. Williams, Birmingham. 

17,889. Macuine for Makino Cicaketres, J. T. Hillier, 
Bristol. 

17,890. ApsusTABLE Fite used for Boots, J. Pugsley, 

: a . 

7,891. Forminc Cuannet Iron, &., 8. Brownhill, 
Walsall. f 


17,892. Furnaces, B. W. Winder, T. Norman, and H. 
T. Simpson, Sheffield. 
17, 508. Raisixc and Lowerinc Wixpows, B. Barker, 
effie 
17,894. Sprrit-tevers, J. Russell, Prestwich, near 
Manchester. 
17,895. ae and Ruiinc Pensoiper, W. F. 
Palmer, Ba: 
17,896. Locx- hale for Botts, W. Gadd.—(H. Goddard, 
W. Mitcheil, and &. and C. J. Newton 
17, (£07. Tancers for Rirte SHoortine, T. H. Lindberg, 
mdon. 





ae See for Rirte Ssoorre, T. H. Lindberg, 


17,899. SeL¥-Lockinc ELEctRic roo W. Lownds, 

E. Emanuel, and J. Wood, Chiswick. 

17,900. Currinc Grass, J. W. T. Cadett, London. 

17, 901. INDIA-RUBBER and SPRING Gymnastic APPLI- 
ance, E. Fasola, London. 

17,902. Ventitatine, J. Leather, Liverpool. 

17,903. Furniture Castors, I. Choriton and G. L. 
Scott, Manchester. 

17,904. Srockxs for Brusnes, W. L. B. Hinde, Bir- 


mi am. 

17,905. TR. NSFORMER Coit, C. T. B. Brain, Helsby. 

17,906. Looms for Weavinc, H. Rawson, London. 

17,907. Harwess Tues, E. B. Pendlebury and P. Roth- 
well, London. 

17,908. Baskets, &c., F. W. Skinner, London. 

17,909. Crora Crorrinc, &c., Macuines, W. Lee and 
G. Croll, Dundee. 

17,910. Boor Prorecrors, W. Ross and J. Bilbie, 


enge. 
17,911. Preumatic HorsgsHork Pap, C. Sheather, 


ndon. 

17,912. Evecrricitry Meter, J.T. Bottomley, Glasgow. 

17,918. Cormnc Diseases of the Resprratory ORGANS 
of the Human Bopy, J. P. Bayly.—({A. Gébel, 
Germany.) 

17,914. Fituiva Lerrers, &c., for Rererence, P. 
Christian, London. 

17,915. Gas "GoveRNoRs, E. Brownhill, London. 

17,916. Tosacco Pirss, F. Cutlan, London. 

17 "917. REMOVABLE BAR for PRINTERS’ Cuases, W. 8. 


arren, ion. 

17,918. Brusnes, Brooms, &c., A. Haynes, London. 
17,919. Evecrric Enercy Meters, R. J. F. Mostyn, 
London. 

17,920. Carrripce Casgs, E. Miiller, London. 

17,921. CuarGcinc Gas Rerorts, C. Eitle, London. 
17,922. Coat Vases, F. M. Benjamin, London. 

17,923. ee Spueres, G. 8. Marris and 8. Williams, 


17,924. — for Latues, C. and G. B. Taylor, 


17,998. InsecTine O11 into Conve Wurez s, T. Rowbot 
eK ta G. R. Hislop and R. F. Hislop, Pais- 
17,905. SHUTTLES, H. Cruse, Manchester. 


17,996. ComBINATION PLaNnING TooL, 


J. H. Pill, 

mdon. 

17,997. Pore Heaps for Roap Veuicies, J. Nash, 
London. 

17,998. Ticker Hotper, R. Taylor and M. Taylor, 

London 


17,999. REVOLVING Suetr, A. M. and F. E. Maisey, 
mdon. 
“ee, & Sarery Ticket Ho.iper, B. K. Plummer, 


18,001. WATER SUPPLY Taps, J. Hinde, London. 

18,002. Lanpine Nets for Fisuinc Purposes, A. Hart, 
London. 

18,008. RAapIAL-cYLINDER Encines, J. P. Bayly.— 
(B. Marsh and H. Richardson, United States.) 

18,004. Stare Sponce AtracuMENT, J. P. Bayly.—(Z. 

Hudson, United States.) 

18,005. RADIAL-CYLINDER Pump, J. P. Bayly.—(B. 
‘Marsh and H. Richardson, United States.) 

18,006. Moistentne Device for Gums, J. P. Bayly.— 
R. Booraen, United States.) 

18,007. Raitroap Tig, &c., J. P. Bayly.—(/. Taylor, 
Onited States.) 

18,008. Piovex, J. P. Bayly.—({E. Swiedom, United 
States, 

18,009. Bencn Pianes, J. P. Bayly.—(7. Bartholomew, 
United States.) 

oe Har Tac, J. P. Bayly.—{J. Ricketts, United 


18,011. SMoorHING Iron, J. P. .Bayly.—({C. Silberstein 
and J. Amos, United States.) 

18,012. ~~ Courtine, J. P. Bayly.—(J. BE. Francis, 
Canac 


18,013. —- Pranorortes, 8. H. Palmer, London. 
18,014. Powper Purrs, J. Clark, London. 

18,015. Accorprons, J. C. Hin; "tanten 

18,016. Frames of Cycxes, J. . Betteley, London. 





London. 18,017. Or, Lamps, W. E. Heath, London, 
17,925. Motive Power, H. Y. Dickinson, London. 18,018. Treatine VeceTaBLe Mareriats, A. J. Boult. 
17,926. OpricaL ILLUusory Book, H. ¥. Dickinson, —+(G. Rudel, Germany.) 

London. 18,019. Frxixc Tickets to Hosiery, W. P. Thompson. 
17,927. Stckte Heaps of Mowrne, &c., Macuines, T. —(A. Lotz, France. 

Cuplin, London. 18,020. Suprortine Devices for PeramBuLators, &c., 
17,928. Latcues, W. Kneen, London. tT. B. Sloper, London. 
17,929. Dynamo-ELEcTRIC Macuines, B. Rejch 18,021. of Isoputy.t PHeno.s, B. Willcox. 


mdon. 

17,930. Rartway Cuarrs, C. A. Day.—(T7. Davies, 
Canada.) 

17,931. Lusricatine Pumps, C. Ritter, London. 

17,932. Surmraces for Sxatinc, J. A. Calantarients, 
London. 

17,983. ORNAMENTING Fasrics, E. Turck, London. 

17,934. Nars, &c., J. A. Brock, London. 

17,935. EXxTRAcTING METALS from Orgs, N. Lébédeff, 
London. 

17,936. Supportinc PxHoTrocrapaic Necatives, L. 
Helliwell, London. 

17,937. Evecrric Lamps, F. V. Maquaire, London. 

17,938. Burrons, and Fixinc the same, J. Cizek, 
London. 

17,939. DistrLLivc Sea Water, A. Normandy, London. 

17,940. Arc Lamps, Siemens Brothers and Co.—(Siemens 
and Halske, Germany.) 

17,941. CaarGinc ACCUMULATOR BaTrTeries, Siemens 
Brothers and Co.—(Siemens and Halske, Germany.) 
17,942. Latues for TurNinc Pear Buttons, J. Cléret, 

London. 
17,943. Distnrectantsand Deoporisers, J. A. Phillips, 
London. 
—, RENEWABLE Tires, L. Milne and E. Price, 
mdon. 
17,945. Gas Stoves, W. Henry, London. 
17, "pr gamma Sranps, F. W. King and A. Taylor, 
mn 
gages and Locks, A. B. and T. A. McKee, 


17,948. Heaters for Box Irons, E. H. R. D'Eye and 
R. H. Rowland, London. 
17,949. Dovsiixe Yarns, G. H. Holden and J. Ash- 
, Manchester. 


17,950. Stoves, H. Heim, London. 

17, "951. ELECTRIC Switcues, H. . H. Lake.—(F. C. Jen- 
kins , Germany.) 

17, 952. GLASS "Cuarms, A. J. Boult.—(H. Thumler, 
Germany 


17,953. Monve-rowss Enoives, W. P. Thompson.— 
(M. EB. Elder and J. Scott.) 
17, rae ta enameel Accumutators, H. L. Maugras, 


17,985. —_ Sucar Cane, H. H. Lake.—(Hornung 
and Rabe and E. Schultze, Germany.) 

17,956. Screw for Securinc Roors, D. B. Corley, 
London. 

17,957. Rartway Coup.ines, G. H. Duke, London. 

17.958. Boat Susrenpinc Hooks, W. C. Angove and 
W. Watkins, don. 

17,959. Mitkrne Macuines, H. Hoérlyck, London. 

17,960. Arracninc HEEts Boots and SHozs, 0. 

binson, mdon. 
17, potiong HEELING, &c., Boots and Sxors, O. Robinson, 


17,962. Daweine Mepicatep Powpers, J. and R. J. 
Foot, London. 
17,963. Spanners or Tonos, P. Christel, London. 
17,964. Betts for Cycies, C. Lohmann.—{W. Kiihrt 
and Schilling, Germany.) 
8th November, 1890. 
17,965. Looms, &c., E. Horsfield, Blackburn. 


— Rearinc Cuickens, C. Cashmore, Lough- 
rough. 
“—— Movuntixes of Rotary VentiLators, J. A. 


e " fax. 

17,968. Carp-seTTInc Macuivzs, W. H. Kellett, Hud- 
dersfield. 

17,969. SEWwINe Macurxes, R. Bird, Clanna. 

17, "970. CHARRING or DRYING REToRTs, J. Donald, 


Glasgow. 
17,971. WooD-WoRKING Macuives, E. George, New- 
castle-on-Tyne. 
17, Sel me Stop ao for Compinc Macuines, T. 
17, whan te += Boarps, J. G. MacKinlay, 
17, "ears Comenanenne, &c., Topacco, D. McGregor, 
17,975. Most Sranps, E. Peruzzi and C. Scotti, 
Londo on. 
17, nea Firinc Orpnance Cuarces, G. Quick, Bourne- 
17.977. ENCLOSING Breacues in Surps, J. H. Smith, 
ax. 
“. DisenGacine, &., Mecuanism, H. C. Lobnitz, 
17,979. Pumps, 8. B. Barnford, Staffordshire. 
17,980. Toy Incubator, T. 8. Dean, Attleborough. 
17,981. Wixpinc Yarn, &c., J. W. Shepherd, W. 


Ayrton, and R. Clegg, Longsight. 
. “Rarsinc” TEXTiLe Fasrics, F. P. and H. 
Lees, Manchester. 


= WarTer-cLosets, A. Whowell and E. Chadwick, 


17,984. Liquip Stainers, J. McEwen, London 
17,985. Stoves for Japanninc, &c., iB Moffat, Bir- 


mingham. 

a 986. <-* e FiusHine Apparatus, J. H. Clark, 
c- 3 BLectRo Mepicat Appuiance, W. R. Varney, 
"Gases 

17,988. 88, Gon Lustrous Fivip, J., J., and W. R. Ten- 

17 oe. ” Wueets for Vetocirepes, &c., J. A. Lamplugh, 
London. 

17,990. InsTANTANEOUS SuuTTERs, J. L. E. Daniel, 

on. 

wen. Lawn Tennis Racquets, ©. Whiteman, 


ion. 
17,992. ADJUSTABLE T and Set Square, W. H. Brown, 


Bristol. 





“(Farben rbenfabriken vormals F. Bayer and Co., Germany.) 
18,022. Sans and rn, B. Willcox.— 
(Farbenfabriken vormals F, Bayer and Co., Germany.) 

18,023. Loven Currs for Surrts, A. Mackillop, 

18,024. A Nove. Pywazo.on, O. Imray. The Farb- 
werke vormals Meister, Lucius, and Briining, Germany.) 

18,025. Soprum FoRMYLPHENYLHYDRAZINE and SymMME- 
TRIZ ALKYLPHENYLHYDRAZINE, O. Imray.—{ The 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 
po 

18,026. K Darius, C. W. Burton, London. 

18,027. VarnisHinc WHEELED VeHicLes, R. Gunesch, 


ndon. 
“ee Grixpino Ores, T. R. Jordan and E. Jones, 
mdon. 
18,029. PaorocrapHic Printine Frame, W. H. Smith, 
ndaon. 
18,030. Sappies for VeLocirepes, J. R. Adamson, 
London. 
= Susstiture for Patm Om, A. Gutensohn, 
mdon. 


18,082. Inxstanp, W. J. Sawyer, London. 
18,033. Locks, L. R. Lecellier, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


432,654. Evecrric Meter, EF. Thomson, Lynn, Maas. 
—Filed December 2nd, 1889. 
Claim.—In an electric meter, the combination, with 
votted oscilla’ structure, of an electric coil or 
coils for oscillating the same, a circuit controller or 


commutator, and a magnetic damper. The combina- 
tion, in an electric meter, of an ting or vibratory 
structure, two or sets of to react 
mechanically, one coil or set of coils fixed and 


the other mounted on the structure so as to swing in 
a position in front of or past the other coil, connec- 
tions from one coil or set of coils to a circuit in which 
current varies with the a of energy to be 
measured, a switch, circuit controller or commutator 


432,654 





= bay circuit of jae other of said coils for 
continued oscillation 


ite for dam, the 
rhe mba | having 
the 





ofthe structure, ‘and. copper 
oscillations of said structure. 


tion one to the other. 
main and in a branch circuit, or 
Pp 
the dynamic energy of the coils carried upon the 
whose its are regist 


structure, w d to form a 
record of the current consumed. 


432,727. Meruop or Exectrric Rivertine, M. W. 
Dewey, Syracuse, N.Y.—Filed A 24th, 1890. 
Claim. 0) The herein -desorih method or process 
of electric rivetting, cons ing insu- 
lating material between th ay Ana ra plates to be 





“S 


rivetted together, then ting the rivet into the 
rivet hole or holes, and then g a heating electric 
current the a late to unite feo tive sides 
of the rivet to the metal bod: a 
(2) The et a may nme method or process of rivetting, 
insulating material between 


the Sob ar pide 40 be eied together, then 
the’ pee the rivet into the rivet hole or holes, ho 
the plates together by appl, metal blocks on 

—_ a ee ends of the rivet from the blocks, 

ting ric current into one of the 

plates in the vicinity the rivet from the said plate 

and through the rivet to the other plate, and then 

from the latter plate in the vicinity said rivet, to 


unite = sides wate same to the metal body through | Ta 
hich it then a) 
w! eames yo voor 


the union, as 
method 


or process of rive , consisting in inter- 


——————— 
posing insulating material between the 


be rivetted ther, then inserting the rive tes 
the rivet bale of helt, and then passing a o heet® 





electric current through and between the 
rivets, to unite the sides of the same to the fare Ae 
through which it passes, y 
432,715. Brake Cy.tinper Heap, G. Jy, 
jun, Pittsburg, : Pa.— Filed July 27th, 188; oo, Nowe, 
Claim.—In an brake the com. 
bination of a brake cylinder, a triple valve , an auxiliary 
reservoir, and a brake cylinder head, having a port 














establishing communication between the brake cylin. 

der and triple valve, and a port opening inte a 

or recess in the head, having connections by which a 

— auxiliary reservoir may be directly connected 
—— ne on either side of the cylinder, substantially 

as set fo 


432,760, Stream Generator, C. D. Mosher, 
Mass.—Filed March 15th, 1890. 

Claim.—In a steam generator, “the combination of 
the water drums arranged at 0; ite sides of the 
te, the steam drums arran; over said water 
rums, Lew tubes js’ connecting the water and steam 
drums and arranged to — a closed inner wall 
extending from the front ly to the rear end of the 
furnace, the tubes /” alternating with the tubes / near 
the rear portion of the furnace, said tubes /” being 
separated from the tubes / by spaces 10, through which 
the products of combustion may pass from the furnace 
into the flues outside of the tubes J, the tubes 4 


Amesbury, 








eee 7 


oa 





arranged to form outer closed walls separated from the 
tubes / by pay my spaces or flues, the separated 
tubes 75 in flues, the smoke stack arranged over 
the Sneed a aa of the furnace and communicating 
with said intermediate flues through openings between 
the tubes composing the upper walls of said flues, and 
the baffie-plate or re h, arranged to cause 4 
downward movement of of ¢ 

before the latter enters the cane stack, as set forth. 


,044, Concaves ror THRASHING Macuines, C. 
Schmalz and R. N. Watts, Uintah, Utah.—Filed May 





5th, 1890. 
Claim.—(1) In combination, | ,@ concave having a 
ttom of ways for 





the sections, a series of bars D, having teeth, and a 
series of swinging arms carrying the bars D inde- 
pendently and pivotted at different 
ways, said sets of swinging arms being independently 
removable, substantially as described, (2) A concave 

















+ gy a 2 and me for the teeth 


the Fe = arms 
rrying the 
yn Fan 


holdess, rity slides 
pivotted to said tS and “the 
teeth, substantially as described. (a 

ways, a om die A bottom held thereby, » 


havin; 

wi the teeth bh Ider, the slides therein, an 

tooth bai ted from the slides and Os atable 
vertically in te tion to said slides, substantially as 
described. 








Eprs’s Cocoa.—GRATEFUL AND COMFORTING. mor’ | 
a thorough knowledge of the natural laws which 


ern the operations of ion and nutrition, and 
by car careful eo rang e fine + peony of — 


tables Moe with a delicately favoured beverage which may 
save us many heavy bills. It is by the judi- 
aot use of such ‘articles of til sto that a re et 
Ne eT uy —_ mg eno’ 

ory page A 4 of subtle mala- 
dies are floating a us paly to attack pny 
there is a weak point. We may escape man h 
fatal shaft by keeping ourselves well fortified with 

blood and a properly nourished frame. —Civi 
Bervice Gazette.—Made simply with bolling water or 





Sold only in kets, belled— 
“ JAMES Seont we , Bemaope aT, Sc tan Londoo. 
~_ Epps’s aiterneen Chocolate Essence. 
—(Apvt.] 
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————_—— 
COMPETITIVE TRIAL OF STEEL AND STEEL- 
FACED ARMOUR AT ST. PETERSBURG. 

Tue Russian trial—of which the results were briefly 
stated in a telegram sent by our special correspon- 
dent at the conclusion of the firing, and published 
in THE ENGINEER of November 14th—took place at 
the Polygon at Ochta, near St. Petersburg, on Tues- 
day, November 11th last, under Vice-Admiral Kazna- 
koff, Director of Naval Artillery, and Rear-Admiral 
Kuprianoff, President of the Test Committee. The firing 
commenced soon after half-past nine in the morning. 
During the night the weather—previously mild—had 
become cold, and there was a sufficiently sharp frost to 
enable the soft mud to bear walking on. The programme 
was as follows :—Three a each 8ft. by 8ft. by 10in. 
thick, to be tested each by five rounds fired from a 6in. 
Obuchoff breech-loading gun 35 calibres long, discharging 
forged steel projectiles made by the assistance and direc- 
tion of Holtzer’s men at Perm. The weight of each 
projectile was 99 1b. Russian, equal to 89°38 lb. English. 
The length was 40‘5cm., or 16in., the head being of 
the usual ogival form, apparently struck with a radius of 
about two diameters. The first two rounds fired were 
intended to be with a velocity of about 1980ft. per 
second; and, as a matter of fact, were fired with an 
average striking velocity of 1983°9ft. The last three were 
to be fired at 2080ft., and actually their striking velocity 
averaged 2079°9ft. The average striking energy was 
therefore 2414 foot-tons for each of the first two rounds, 
with a calculated perforation of 11°93in. of iron, or 9°54in. 
of steel or steel-faced armour, and for each of the three last 
rounds astriking energy of 2682 foot-tons, and a perforation 
of 12'50in. of iron and 1000in. of steel or steel-faced 
armour. So much for perforation. As regards work 
done by shattering, the plates may probably have weighed 
about 11°7 tons each, taking the metal to weigh 0°22 tons 
per cubic foot. Compound armour has been found to 
weigh rather less than this in Sheffield, steel weighing 
about 492°254 lb., and compound only 481°13 lb. per cubic 
foot, so that we do injustice to the compound plate by 
assuming them equal; for if this is correct it was sensibly 
lighter than the steel, although perhaps very slightly 
thicker. Taking the weight of each plate at 11-7 tons, 
the shock per ton of each of the first two rounds would 
be 206°3 foot-tons, and of the last 229-2 foot-tons, the 
total of the five amounting to 1100-2 foot-tons per ton of 
plate. The range was probably about 130 yards, 
which was enough to insure steadiness and a direct hit. 
Next, with regard to the plates and their erection. 
Brown’s plate was made on Ellis’s patent in the usual 
manner. It was sent over to Russia many months ago, 
subsequently a portion from the same plate was tested 
and found not to be up to the desired standard, and in 
consequence permission was obtained to send a second 
late to replace the one already supplied. This was, 
ance not acted on, and the original plate stood as the 
representative work of Brown and Co. 
held up by eight bolts. 

Schneider’s plate was presumably hammered and oil 
hardened in its face on his usual system. Some officers 
were under the impression that this plate contained 2 per 
cent. of nickel, having been informed, certainly, that such 
a plate had been sent to Russia, and identifying it with 
this one. In the absence of any information from Messrs. 
Schneider it is better to discard this notion. The plate 
did not behave as if influenced by nickel, and the only 
value in such a fact would be to indicate that 2 per cent. 
of nickel is not effectual. This plate was held up by 
twelve bolts. 

The Vickers plate was of solid steel, rolled and 
hydraulic pressed, but not hammered or hardened by oil 
or any other process. The original face had been 
removed in finishing. Like the Schneider shield, this 
one was held up by twelve bolts, the compound differing, 
as noticed above, by having only eight bolts. The back- 
ing and mounting of the plates is shown approximately 
in Figs.1 and 2. It will be seen that each plate was 
bolted to 12in. timbers of pine, backed by an iron skin 
made up of three thicknesses of thin plate iron, the whole 
being supported by six heavy iron brackets. The backing 
is thus firm, but not hard, being calculated to favour 
perforation to the fullest extent, for the soft pine would 
be very little hindrance to the forcing back of the moulds 
torn and bent back by the shot, while it would form a 
fair cushion against fracture of bolts and racking. 

The order of firing was from left to right, the hits on 
the three plates being also made from left to right, as if 
writing a page in lines, and the plates stood in alphabe- 
tical order, reading also from left to right, Brown, 
Schneider, Vickers. It had been thought that a plate 
from Kolpino, made on the Wilson patent, would also 
have appeared in the field, and one had been actually 
sent for this purpose, but for some reason it was not 
set up; but of this more hereafter. The condition 
of each plate after each round is shown in the 
figures herewith, marked Brown 1, Brown 2, and so 
on, in succession. These sketches were made on the 
spot as well as circumstances permitted, but it may 
be easily understood that with a number of spectators 
and a rapid course of operations, accurate measurements 
were not feasible, and in the case of the rounds on the 
lower portions of the plates, where the point of impact 
was liable to be hidden by the persons examining the 
cracks, examination was interrupted. Any inaccuracies, 

owever, can be made apparent when copies are received 
of the eee series of photographs which were taken. 
The method of firing was the delivery of one round on each 
plate, followed by examination of the three. 
admirably suited to favour ready comparison in the 
minimum time. It will also be apparent that the blows 
produced a process of disintegration well calculated to 
test the — of the B agers and the experiments con- 
trast well with any trials hitherto carried out. It may 
be observed that an over-match in a trial is an abomina- 
tion, needing experience not only to measure the results 
exactly, which is generally impossible, but even to say 


This plate was 


This was 





which plate has behaved best in the broadest and roughest 
way. No doubt, with a trial of 6in. projectiles, a match 
is now easily calculated, and there is no cause of com- 
plaint with the Annapolis trials, which were also excellent 
in this respect. The first round at each plate produced 
the following effects :— 

Brown 1 thus marked (see Fig.3).—The shot’s striking 
velocity was 1975:5ft. per second; it lodged, leaving the 
base projecting 3in., implying that the point of the shot 
was 3in. “hap the original plane of the back of the plate. 
A through crack to the left end of the plate, and a hair 
crack opposite, will be seen in Fig. 3. 


Fig I. 
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Schneider 1 (see Fig. 4).—The shot’s striking velocity 
was 1983°7ft.; it rebounded, broken in two at the shoulder, 
and set up from a circumference of 47°7 to 480 cm., the 
diameter being increased from 15°18 to 15°98 cm., imply- 
ing an increase of 0°80 cm. or 0°315in.; some small pieces 
also came off. The shot hole or indentation measured 
Yin. There was a through crack to the top and a through 
crack to the left edge of the plate. 
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Vickers 1 (see Fig. 5)—The shot’s striking velocity 
was 1988°7ft.; it rebounded, set up at the shoulder from a 
circumference of 47°7 to 492 cm., showing an increase of 
diameter of 0°48cm. or 0°17in. The shot was cracked 
nearly through at the shoulder, and some small pieces 
were detached. The indentation or shot hole was 11jin. 
deep. There were no cracks of any kind. 

The second round at each plate was as follows :— 

Brown 2 (Fig. 6).—The shot’s striking velocity was 
1983°1ft.; it lodged leaving the base projecting 2jin. 
Through cracks were made to the top and right-hand edges 
of plate, and small hair cracks, shown in Fig. 6. 

Schneider 2 (Fig 7).—The shot’s striking velocity was 
1996°2. It rebounded, leaving a hole of from 8}in. to 9in. 
deep, through cracks were made to the top edge and end 
of plate, and smaller cracks—shown in Fig. 7—across the 
lower part of the plate in two directions. 

Vickers 2 (Fig. 8).—The shot’s striking velocity was 
1981-6ft. It rebounded, being set up to a circumference of 
484 cm., implying an increase in diameter of 2°2mm., 
or 0:09in. There were through cracks to the end near 
the top corner and top edge, shown in Fig. 8. 

Brown 3 (Fig. 9).—The shot’s striking velocity was 
2085-0ft. It passed completely through plate and backing, 
making the two small hair cracks shown in Fig. 9. 

Schneider 3 (Fig. 10).—The shot’s striking velocity was 
2084'1ft. It rebounded, set up to a circumference of 
480 mm., implying an increase in diameter of 0:1 cm., 
or 0°04in., leaving a shot hole 11*4in. deep. There was 
a crack running from shot hole, as shown in Fig. 10. 

Vickers 8 (Fig. 11).—The shot’s striking velocity was 
2089°7ft. It lodged, with its base about 2in. past the 
front face of the plate. There was a fine crack running 
from this to shot os 2, as shown in Fig. 11. 

Brown 4 (Fig. 12).—The shot’s striking velocity was 
2081'5ft. It passed completely through the plate and 
backing, making two fine—but probably through—cracks 
up to edge of plate at bottom and end, shown in Fig. 12. 

Schneider 4 (Fig. 13).—The shot’s striking velocity was 
2081'5ft. It broke, part of it being lodged in the plate ; 
on this being taken out, the depth of the hole was found 
to be only 93in. Through cracks were made to the 
bottom and end of plate and other cracks, shown in Fig. 13. 

Vickers 4 (Fig. 14).—The shot’s striking velocity was 
2073°3ft. It lodged, the base being 5in. past the front face 





of the plate; on examining the back, three small wood 
bolts were observed to be forced back by the firing at 
this plate. 

Brown 5 (Fig. 15).—The shot’s striking velocity was 
2085-Oft., it passed through the plate and backing, leaving 
one through crack up to the plate end, and fine cracks 
shown in Fig. 15. 

Schneider 5 (Fig. 16).—The shot’s striking velocity was 
2071-6ft., it rebounded, its circumference being increased to 
48°4cm., implying an increase of 0:22 cm. or009in. The 
depth of indent or shot hole was 103in. to 1lin.—about an 
inch more than the thickness of the target, which, as the 
depth was estimated as nearly as possible from the front 
face, implies a stretching beak of metal to the extent of 
lin. past the back face of the plate—large open through 
cracks were made reaching the bottom, and also the end 
in two places, as shown in Fig. 16, and the fragment thus 
separated was displaced past the end of the plate to the 
extent of about ljin. Fine hair cracks were made, as 
shown. 

Vickers 5 (Fig. 17).—The shot’s striking velocity was 
2067-1ft. Itrebounded, the circumference being increased to 
48:0 cm.,implying an increase in diameter of 01 cm. or 
0:04in. The depth of the shot hole was difficult to measure, 
the end being opened to a hole of about 3in. in diameter, 
the shot’s point probably got about din. past the original 
back of the plate. There was one thin—but presumably a 
through—crack to the bottom edge of the plate, and thin 
cracks shown in Fig. 17, extending towards the centre 
of the plate; also a new through crack was developed 
from shot hole No.2 tothe end of the plate, as shown. With 
regard to the increases in diameter of the projectiles, itis 
probable that they are exaggerated in the above measure- 
ments, which were taken quickly with a steel measure 
passed round the shot. It will be seen that the pro- 
jectiles were excellent. The rebound intact after striking 
at over 2080ft. velocity speaks for itself. 

A telegram has since been received to the effect that 
the Russian officials tested the Kolpino plate submitted 
on Friday, firing five rounds. The last shell was charged 
with pyroxyline. In other respects the tests appear to 
have been the same as for the plates here reported. The 
third shell reached the backing, but there were no cracks, 
and the plate is eported as better than any of the above 
tested on the 11th inst. 

So far, the effects have been given without expres- 
sions of opinion or conclusions; these will now be ex- 
pressed, suppressing as far as possible any natural 
preference for English plates. Schneider's plate un- 
doubtedly stopped the shot best, the indents and 
penetrations were less than in Vickers’ plate, while 
Brown’s plate let the three last projectiles pass clean 
through. On the other hand, Schneider’s plate broke 
up more than either of the others. It may be seen 
that all the corner portions are entirely broken away. 
The good system of bolting, however, holds them up. 
The spectator’s right-hand bottom corner is especially 
affected, one fragment being displaced 1}in. Where 
penetration is less, the shock is sure to be transmitted 
through the metal, and how far this is the case in this 
plate, may be seen by the development of the hair cracks 
made across the bottom of the plate by the second shot 
delivered high up. We place Schneider’s plate first 
because most naval officers would, on the whole, prefer 
to have this shield against the exact class of fire to which 
the test referred, namely, direct fire with the 6in. forged 
steel projectiles. Had the plate been supported by con- 
tiguous plates, bolted up as itis, it would continue to offer 
very good resistance, and no vessel could receive so many 
shots on so small a space. Vickers’ plate, however, even 
for this exact class of test, is very little inferior to Schnei- 
der’s. The penetration is decidedly greater than in the 
Schneider plate, but it is to be observed that a ship would 
not have suffered from these particular projectiles fired 
with their maximum power. The shattering is decidedly 
less than Schneider's plate. One corner portion only is 
separated from the plate in two fragments. For naval 
purposes, however, and the class of fire which this test 
presumably represents, this plate may be called inferior 
to Schneider’s, but not by very much; and on other classes 
of fire and for land forts we propose to offer a few remarks 
by-and-bye. Lastly, Brown’s plate was undoubtedly 
beaten. It is doubtful if a naval officer could be found 
who preferred this plate to others on the ground that 
it suffers less from shattering, for this precise fire. 
It may of course be said, and said truly, that on service 
it is unlikely that projectiles of such high excellence as 
those reported above would be used; and surely not 
at so high a velocity; further, Schneider himself ad- 
mits that a steel-faced plate has a peculiar power 
to break up inferior projectiles; and lastly, that the 
hard steel face of the steel-faced plate exhibits its powers 
in a much greater degree when the shot strikes at all 
obliquely, as it would on service. Nevertheless, the steel 
plate had so considerable a superiority as to perforation 
as to make most persons prefer it, although the differ- 
ence is not such as to be a serious matter, taking all ques- 
tions into account. 

It is now proposed to pass on from this single trial 
of November 1ith, as confined to these three targets, 
to a general consideration of the whole question of 
the relative positions of steel and steel-faced armour 
as established by the recent Annapolis trials, these 
Russian trials, and one other recent trial, to which refer- 
ence was made in THE ENGINEER of October 17th last, 
namely, that of a Kolpino plate made on Wilson’s patent, 
which may be here called the “ old Kolpino plate,” to dis- 
tinguish it from the new one whose trial is now tele- 
graphed. With a view to this the best obtainable draw- 
ings ofthe plates in question are given herewith. Those 
of the fronts of the Annapolis plates are copied from the 
American Engineer. The backs are from drawings made 
since the plates were taken down, which have been ob- 
tained from Sheffield. The Kolpino steel-faced plate was 
seen, but only roughly sketched, on the ground at Ocht« 
on the 11th, and is filled in from a photograph taken after 
the seventh round. 
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——_—_— 
ARMOUR PLATES, OCHTA COMPETITION. 
(For description see page 409.) 
Fig 3. Brown /. Ae De... Fig 5. Vickers |, 
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Fig 12. Brown 4. Fig 14. Vickers 4. 
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————— 
The general conclusions to be drawn from Ochta and 
Annapolis are in fair accordance. The nickel steel plate 
iJ] net be now considered, nickel being a new introduc- 
wi and not peculiar to Schneider, having been tried also 
a own country. Taking the ordinary makes of all- 
steel and steel-faced plates, then, in each case the steel- 


| 
perforation, as well as all the other projectiles fired 
with the lower velocities, shown on Fig. 24. As concerns 
shattering, it appears to have received in the first seven 
of 1817 foot-tons 
er round with a 
6in. projectile. It appears, then, that the excellence thus 


rounds an aggregate amount of energ 
per ton of plate, followed by pose 3 


Fig 16 Schneider 5. 


extraordinary as this result has always appeared, it is 
difficult to use it or purposes of comparison, the plate 
being mounted simply as a facing to a granite wall, and 
the circumstances altogether exceptional. 

Probably, then, in spite of the Kolpino plate result 
telegraphed and that reported herewith, it would be felt 


Fig !7. Vickers 5. 








Fig 15. Brown 5. 
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faced plate was inferior to the all-steel as to penetration, 
but superior as to shattering, unless the energy of the 
projectiles which passed through was more than appears 









































displayed is unprecedented. Seeing, however, that solid 
steel plates have in repeated instances beaten the steel- 
faced, and those when made by the original makers in 























that if a competition were invited to-morrow for plates 
to stand against the direct attack of unbreakable Holtzer 
6in. projectiles at the highest velocities and directed so ag 
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COMPOUND PLATE AFTER FIVE SHOTS. 


Schneider's Nickel Steel Plate after being removed from backing. View 
showing Back of Plate after receiving four 6in. and one 8in. shot. 








Fig 21 Schneider's(Nickel) (ANNA~c: 8) 

















Schneider's All Steel Plate after being removed from backing, View 
showing Back of Plate after receiving four 6in. and one 8in. shot. 
_ Fig 22 Schneider's _ (RA 











Compound Plate after being removed from backing. View showing 
Back of Plate after receiving four 6in. and one 8in. shot. 
cxs) ss Fig 23. Cammell/s 




















No cracks visible, except round shot-holes, the extreme edges of the 

bulges showing a crack all round and appearing as if very little more | 
force would be required to punch the pieces out the same as was the case | 
in the centre shot. | 


Penetration. | 
No. 1 point of shot 1éin. from face of plate. | 
» 3 ” ” din. ” ” | 
Doe Far ot l4in. ” ” 
» 4 14in. 


” ” ” ” 


» 5 ” ” 21iin, ” 


likely. Undoubtedly any naval officer would prefer the 
steel as a protection against this class of fire. If, how- 
ever, the “old” Kolpino plate—to eay nothing of the 
new one now telegraphed—be brought into evidence, 
it must be allowed that it is the best plate of all. As 
regards perforation, it has received three Holtzer pro- 
jectiles— one with a velocity of 2140ft. — without 


” 





| and there. 


Cracked ‘throvgh, Lut the plate held together by jaggcd pieces here 


Penetration. 


point of shot 13}in. from 
” » 18hin. 
7s l4in. 
15fin. 


face of plate, 


” ” ” 





No through cracks. 


Penetration. 
No. 1 point of shot 38in. from face of plate 
» 2 99 1jin. » ” 
at a a 40in. ” 93 
a oe os completely through backing. 
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Sheffield, it is probable that some readers will be slow to | 
give weight to these Kolpino performances—at all events | 
it may be urged that they do not represent the plates on | 
our own ships. The only English result to be compared | 
with them is the well-known example of the engineer trial | 
at Shoeburyness in 1883, when a 12in. steel-faced plate 

bore the blow of an 80-ton gun Palliser projectile. But 


to avoid bolts—which, by the way, differs from any 
possible condition on service—the through steel would 
gain the day. This, however, is only one class of 
trial. At angles, and with larger calibres, when 
most likely the same quality could not be given 
throughout the mass of the shot, the steel-faced 
plate would compare better with the all-steel; and if we 
come to land defences, the advantage is further on the 
side of the former. In breaching, the guns are generally 
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of medium size, and effect is produced by long-continued 
fire. The armour is, in fact, destroyed by shattering, 
and very probably with projectiles far inferior to those 
of Holtzer. In such a case, the compound as it stands 
might prove the best. Take even the worst case, the 
Annapolis trial, and look at the backs as well as the 
front. Surely the all-steel plate, which is broken up, 
would come down in fragments before the compound, 
and it may be asked could the former ever behave like 
the Shoebury plate on granite? So far, then, the com- 
pound has to be said for it that it has exhibited ex- 
traordinary powers in certain instances; nevertheless 
the most important application is that of ship’s armour, 
and it would be blindness to shut our eyes to the victory 
of the steel, even though obtained under favourable and 
special circumstances. How do the prospects of steel and 
steel-faced armour stand, then, in England now? The 
following view is suggested. 





Fig24. Steelfaced (Wilson) Colpino-Plate-!0 inch 
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Rounds Fired. 
No. 1 Gin. shct, velocity 1s75ft. | No. 5 Gin. (Holtzer), velocity 2100ft. 
» 2 ” 1890ft. | » 6 ” 2140ft. 
— ts 1880ft. | ,, 7 ,, (Finspong) 1963ft. 
4 Sin. ,, 1750ft. | ,, 8 (not known, believed to be 
Holtzer.) 


Compound armour at the present moment is suffering 
from being forced into a wrong shape. Originally, it is 
believed, the problem put to our Sheffield makers by the 
naval authorities was to make minimum liability to 
through cracks a primary condition; the hardness dis- 
played by steel was to be given, if possible, subject to 
this leading stipulation, namely, that the plates were on 
no account to break up and strip off the sides of our ships. 
If our naval authorities laid this down clearly, our engi- 
neers were not likely to object. The Director-General of 
Fortifications would be well suited. If he thought the 
Navy had unconsciously played into his hands, he 
might, as it were, wag his tail, but he would 
be likely to do it silently. This condition may 
not have been altogether wrong at first, but it has long 
since become mischievous. Compound plate makers are 
not to be blamed; they have actually submitted com- 
pound plates, consisting of hard steel faces and soft steel 
backs, whose resistance was good, but the through cracks 
were objected to, and Sheffield makers could only make 
to the wishes of their customers until our present form 
of armour was developed. Messrs. Cammell may, indeed, 
fairly plead that our authorities ought to hold that even 
the Annapolis compound plate is better than the ordinary 
steel one—for the nickel is at present not being compared 
—seeing that the compound better fulfils the condition of 
minimum liability to through cracks. Surely, then, it is 
a case of a manufacture taking a slightly wrong direction, 
through the conditions imposed on it. Hitherto so soft 
has been the foundation plate of compound armour that 
the plate always gives more or less back at the point of 
mpact, often displaying concentric cracks; while steel 
invariably heaps up and comes forward round the shot 
hole ; thus the elastic steel throws back the shot from 
its face towards the gun, most so in the case of 
Schneider’s plate, and less in the case of Vickers’; while 
no steel-faced plate has ever behaved thus, but gives back 
in a dead but tough way. Thus the steel molecules are 
affected through the mass, most in the case of Schneider 
—see round 2 at Ochta, when cracks began far from any 
point of impact; less in the case of Vickers—observe 
where a new crack starts from, No. 2 on impact of No. 5 
round. Although more open to suffer from shattering, 
then, surely the action of the steel is more correct—at all 
events, for ships’ armour, seeing that it distributes the 
shock more widely and draws more on the powers 
of the metal. But need this action be confined to 
all-steel? Only let the compound armour be allowed 
to exhibit through cracks to the same extent as the all- 
steel, and there is no reason why it should not develope 
greatly increased resisting powers. The difference in 
principle between compound and all steel may be summed 
up as follows :—The compound has a face made of steel 
of a harder kind than can be got from the action of any 
special treatment on metal suitable for the back or foun- 
dation. This it obtains at the cost of a junction of the 
two metals. Schneider may be forgiven if he urges that 
this cost is too heavy after his experience of the photo- 
graphs sent to him last year, as it is thought, by some 
one from Krupp’s, of the Cammell plates with faces 
stripped off, against which some Krupp projectiles had 
been proved, and also after his experience of the Annapolis 
trial. Nevertheless, we in this country know that this is a 
contingency that ought not to arise, and one that can be 
avoided. It may be questioned if a single plate of 
Brown’s can be found ix which it has happened, and on 





this the whole question hangs. If we can thoroughly 
depend on the hard face holding to the foundation, it 
must surely be a great advantage to have it. It is 
submitted that the true course is to make compound 
plates with foundations hard enough not to give back, 
though possibly softer than Schneider's steel, and with 
faces much harder. There is no harm, at the same time, 
in trying to develope through steel, in the event of 
the compound not turning out so well as anticipated ; 
and Vickers may well be trusted to do this, for it is 
impossible to conclude this report without congratulating 
that firm on the almost neck-and-neck position they hold 
with regard to Schneider, and that with a plate which 
has not been oil hardened. 








A NEW TORPEDO BOAT. 


As briefly stated in our last impression, the trial trip of 
a torpedo boat, constructed by Messrs. Yarrow and Co., 
and possessing certain novel features, was satisfactorily 
carried out on Thursday last. The average speed during 
a two-hours’ run was 24°426 knots, or 28°1 statute 
miles per hour, carrying a load corresponding to the 
equipped condition, a magnificent result for a vessel 
of these dimensions. The Bathurst is the last of six 
boats built by Messrs. Yarrow and Co. for the Argentine 
Government. These are all 130ft. long by 13ft. 6in. beam 
on the water line, and have a displacement of about 
seventy-six tons, with a load of fourteen tons. There are 
eleven watertight compartments. The skin plating of the 
hull is of mild steel galvanised, but of greater thickness 
than is customary with this class of vessel. The fore 
part is protected by a turtle back, under which are the 
quarters for the men. The conning tower contains a 
steering wheel, which is adapted to work either by 
steam or by hand, the steering engine being fixed under the 
deck in the after port corner of the engine room. Aft of 
this compartment are the galley, drinking water tanks, 
and sundry stores. Next come the boiler and machinery 
compartments. Engineer’s accommodation is aft of the 
engine room, and the officers’ cabin with a pantry are in 
the after part of the vessel. 

The armament consists of one 18in. bow torpedo tube 
for direct ahead fire; two 18in. tubes for side discharge, 
placed on a turntable aft at an angle of 5 deg. with each 
other, and arranged, if desired, for firing simultaneously, 
so that the two torpedoes take slightly divergent courses, 
thereby considerably increasing the probability of 
hitting the object aimed at, which system was introduced 
by Messrs. Yarrow and Co. some years ago, and since 
extensively adopted in the British Admiralty. There are 
also two 3-pounder quick-firing guns, and one double- 
barrelled one-inch Nordenfelt; and a powerful search light 
will be placed on the conning tower. The mancuvring 
power of these boats is somewhat remarkable, as they 
are able, at full speed, to turn within a circle, the radius 
of which is only a trifle in excess of the length of the 
boat. This result is obtained by means of only one 
rudder of the simplest construction, which is designed in 
such a manner that when hard over it counteracts the 
natural heel of the boat, thus maintaining a steady 
platform and avoiding at the same time any possible risk 
of a dangerous angle of heel. 

In all these respects the boat very closely resembles 
others previously built by Messrs. Yarrow and Co. The 
propelling machinery is, however, of a new type, and the 
success attained with it on Thursday goes to prove that 
it possesses exceptional merits. It has long been known 
that all vessels will vibrate more or less when their 
“period” coincides with that of the engines, and 
curiously enough, the engines always have a tendency to 
run rythmically with the vibration period of the hull. 
Now, at the cruising speed usually adopted for torpedo- 
boats, it happens that there is a close approximation to 
the vibration period, and such vessels may and often do 
prove excessively uncomfortable to their crews under such 
conditions, although there is scarcely any vibration when 
going dead slow or at full speed. In the Bathurst a very 
successful attempt has been made to get over this 
trouble. The engines are of the quadruple-expansion 
type, the four cylinders being combined in such a way as 
to get the most uniform possible turning moment com- 
bined with perfect balance. There are four cranks on 
one shaft, the two aftermost cranks being opposite each 
other, and at right angles to the two forward cranks, 
which are also opposite each other. The four cylin- 
ders are arranged in the following order, beginning 
forward. The figures are the diameters in inches: 14, 27, 
20, 36. The exhaust from the 14in. cylinder passes 
by the 27in. cylinder, and goes to that 20in. in diameter. 
From this the steam returns to the 27in. cylinder, and 
the exhaust from this passes by the 20in. cylinder and 
goes to the last—36in. in diameter. All the distributing 
valvesare pistons. The valve gear is the ordinary shifting 
Stephenson link, the links being very long. The stroke 
for all the cylinders is the same—l6in. The exhaust 
from the last cylinder passes into a horizontal copper 
cylindrical surface condenser on the port side of the 
engine-room. The cooling water is driven through it by 
a small centrifugal pump and engine with a vertical 
cylinder. Fixed on the forward bulkhead dividing the 
engine-room from the stokehold is the fan engine, the 
fan itself being in the stokehold. In the after starboard 
corner is a dynamo and its engine for search-light work. 
In the forward corner on the same side is a vertical 
engine and air compressor for charging the torpedoes. 
There is also a Kirkaldy distiller for supplying fresh water 
for the boiler, and a tank is provided for the same purpose 
which holds about a ton. At the forward end of the 
engine are situated the air and feed pumps, driven by a 
short piece of shaft with a slip coupling. 

The boiler is of the locomotive type. The fire-box is 
of enormous dimensions, there being 86 square feet of 
grate surface. There are two fire-doors. The ash-pan is 
fitted with a special arrangement, patented by Mr. 
Yarrow, which prevents the entrance of water should the 
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boat spring a leak. The fire-box stands, so : 

species of tank, carried up some feet. Nm bes - 
tnis tank the air for combustion has to find here “ 
Water could not get in, of course, until it had at ; 
the limit of the top of the tank. The furnace doors = 
fitted with heavy latches, to prevent them from th 
blown open in the event of a tube bursting, and in thes 
case all the steam would have to find its way up re 
chimney. It would be kept out of the stokehold Me a 
acting light hinged valves provided for the purpose which 
are placed in such a position that they. are quite out of 
harm’s way and cannot be tampered with. 

It is a noteworthy fact that Messrs. 
Co. are in no way troubled by leaks as a result of 
the use of forced draught. They have worked boiler 
with as much as 10in. of air pressure, burning “ 
sending up the chimney as much as 140 Jb. of coal per 
square foot of grate per hour, but the boilers have 
withstood this extraordinary test. As improvements 
have been effected the air pressures have been reduced 
and it will be seen that the Bathurst only needs 3tin, of 
pressure in her stokehold. The success which Mr 
Yarrow has attained with his boilers is the result of 
numberless experiments carried out over a series of 
years. In the Argentine boats the fire-boxes are wholly 
of copper, with brass tubes, and care has been taken 
that there shall be “breathing” room. But although Mr 
Yarrow greatly prefers copper, it should be mentioned 
that he has obtained excellent results with steel fire. 
boxes; but copper and brass are far more trustworthy 
than steel. In the use of steel fire-boxes and tubes there 
is always an element of uncertainty which it is desirable 
to avoid, and this is fully confirmed by locomotive prac. 
tice both in this country and in the United States. 

On Thursday morning, the 13th inst., the Bathurst 
started from the Isle of Dogs at 11.10 a.m., in charge of 
Mr. Crohn, who has had much to do with the develop. 
ment of the quadruple-expansion engines of the boat, 
There were on board representing the Argentine Go. 
vernment, Captain Garcia, Captain Spurr, chief of the 
Naval Commission, Mr. Hughes, and Mr. Henry, and 
several other gentlemen. She proceeded at half-speed 
until Gravesend was reached, the engines making about 
220 revolutions per minute. Fast running is not per. 
mitted higher up the river, because of the swell raised. 

Gravesend past, the stokehold hatch, which had been 
hitherto open, was closed. Then came the subdued roar 
of the fan, and brown smoke began to roll from the top 
of the chimney. The fuel adopted was briquettes made 
from Welsh coal, and may be regarded as about equal to 
Nixon’s Navigation. The heavy firing necessary at first 
to fill the furnace to the proper point always results in 
the temporary production of smoke, which soon clears 
away as the fire burns through. As the boiler pressure rose 
the throttle valve was opened by degrees, and the speed 
rapidly augmented. By the time she reached the Lower 
Hope the Bathurst was racing through the water at twenty. 
three knots, but the engines were not yet running full speed, 
She ran down past the measured mile some considerable 
distance and then turned, and proceeded to make six 
runs. The results are given in the accompanying table. 
After the runs had been made, she ran down nearly to 
Southend at full speed, turned, and came back at full 
speed, so running until the two hours’ trial was ended. 
During the whole period the engines worked to perfection. 
They were never slowed down. There was no heating or 
trouble of any kind. 

The weather was fine and the water smooth. It was 
very difficult, however, for those on deck, harried by the 
wind, to realise the fact that it was a flat calm. The 
sails of the barges in the river hung straight up and 
down. The half-gale that blew on the deck of the 
Bathurst blew nowhere else. It was the result of her 
own rush through the still air. The lines of the boat 
are very beautiful, and she literally slipped through the 
water like a fish, the only disturbance being two light 
frothing waves parted hither and thither by the sweep of 
her graceful bow and rolling over the still water beneath. 
Behind her lay a road marked in the waters, little 
troubled, bubbling and dancing, and on top of it a great 
arrow head of silver foam, the point ever at her 
rudder, which indeed called it into being. Vibration 
there was practically none. The last run on the measured 
mile was the quickest. Each run was better than its pre- 
decessor. She was settling down to her work. She 
traversed the mile in 2 min. 18 sec., flying as it were 
on the water rather than driven through it, and 
the engines the while running at 439 revolutions per 
minute. It seems no light thing that a piston 3ft. in 
diameter should be started and stopped 978 times in a 
minute, or over sixteen times in each second, attaining a 
velocity of 1840ft. per minute at mid-stroke. Truly a 
wonderful performance, but well within the powers of 
the engines, which, for the sake of experiment, were once 
tried without the propeller at considerably over 500 
revolutions per minute. 

In the sister Argentine boats the engines are triple 
expansion, and the pressure 170]b. Their indicated power 
was 1120 horses. There seems to be no doubt that the 
quadruple engines and 2001b. steam give a far better 
result, the indicated power being over 1230, or a gain of 
110-horse power on the same consumption. The whole 
performance of the boat, the boiler and the engine alike, 
is extraordinary, and, so far as we know, has never 
been equalled.” As to the boat, Thursday's trial proved 
her to have the highest speed, for her length, of any 
vessel hitherto built, and for a fighting ship it is clear 
one of the first things to secure is to reduce the area 
which it presents to the enemy’s fire ; thus, for example, 
a torpedo boat of 130ft. in length would have a better 
chance of making a successful torpedo attack in the face 
of the enemy’s machine guns than one of 150ft. in length 
of the same speed. Concerning the engines we have 
already spoken. The consumption of fuel was very 
small, under 2°51b. per horse per hour, and this, be it 
remembered, under conditions most unfavourable to 
economy. The heating surface in the boiler is about 
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1500 square feet. Thus each square foot developed 0°82 | 
o) 


ae e-power. There are 36 square feet of grate, | 
indicate nrepresenting over 34 indicated horse-power. 
e 








Bathurst represents the last refinement of mechanical 
engineering. It is indeed impossible to see in what 
direction improvement is possible, so long as steel 











he boiler made over eight tons of steam per hour. !yemains the chief material of construction. Possibly 
T Tt may, we think, be well said that such a boat as the aluminium may permit further developments. 
Load carried, 12 tons. Displacement, 75°5 tons. 
__ 2 ra bocce. Bin ae eee 
| ™ pee Revolutions | * 

ns 1 2nd r | Vac . rin | Time on noe ay Mean | 2nd True mean 
seeter. | receiver. receiver. ss ec ‘aeaanas a... alin knot. -igioa speeds, means. speed. 
nat all wey in. in. | m. 8. -: | 

oe | | 4  23°7 | 33 | 1080 | 432 | 2°30 | 24-000 | | 

° } , 24 587 | 

00 74 35 4 235 | 3:0 | 1030 , 482 | 2:28 | 25-174 j 24-469 

4 24°351 | 

=m | 35 4 235 | 32 | 1100 | 431-4 2-33 | 23-529 } | 94-395 | 

2 j 2tago ||. 24°453 
200 | 74 35 4 23°2 3°0 1020 431 2°22 25°352 94-402 | 

2 \ o4-364 J | 

we | 9 35 4 | 230 | 84 | 1120 | 486-3 2-34 | 23-376 \ 24-547 |) 

, | | 24°731 j | 

200 74 35 4 23°2 3°0 1010 439 2°18 26°086 | 


~The total number of revolutions 
(t x 7) + 

t+t 
per hour was 25} cwt. 


formula 


made in two hours at full speed were 51,848. The mean revolutions to make a knot by the 
%4 * *) is 1061 *3, and the mean speed by revolutions for the two hours 24°426 knots, The consumption of fuel 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible - the opinions of our 
correspondents, 


THE TAUNTON COLLISION. 


Sir,— The condemnation of the siding accommodation at Norton 

Fitz-Warren by the coroner’s jury last Friday will draw the 

attention of the public to the arrangements made by the different 

railwa’ companies for working their passenger and other traffic 

with safety. In that popular book of ‘Railway Working and 

Management,” by Mr. G. Findley, General Manager London and 

North-Western Railway, we find on p. 73 a quotation comparing 

the interlocking frame in a railway signal-box to the keys of an 

organ, and it goes on to say, ‘‘A performer on the organ can touch | 
any keys he pleases in any order or in any number, he can discourse 
most eloquent music, or he can rend the ears of his audience by 
abominable discord. Not so the signalman. Concord he can pro- 
duce at will, but discord is utterly beyond his powers. He cannot 
open the points to one line and at the same time give a safety | 
signal to a line which crosses it.” Also, ‘‘ when he gives a clear 

signal for a main line he cannot open a point crossing to it,” and 

this quotation finishes by saying, that this simple principle—i.c., 

interlocking—carefully applied to all, combines them in a system | 
incapable of discord. 

It seems to me that the signalman—even with the interlocking 
arrangements—at Norton was ge of producing something very 
different to the concord referred to above. What is the good of 
all the interlocking of signals, points, &c., if a signalman is allowed 
to shunt a down train on to the up line, leave it there, and after 
forgetting all about it, allow an up express to run and smash into 
it? I would suggest that where it is found impossible to do without 
shunting from one main line to another, that a series of ‘‘ detector | 
bars” be laid down, something after the manner indicated on the | 
sketch—Fig. 1, Before the points of the crossover road could be | 
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opened to allow a train to be shunted from the down to up the 
signalman would have to pull over the lever in his frame, raising | 
the detector bars marked AAAA. This lever by being pulled | 
over would not only release the points of crossover road, but also | 
lock at danger all the up signals. It must also be impossible to | 
pull over this detector bar lever if the up signals are not at danger. | 
After shunting the down goods on to the up line, the points of 
the crossover road can be put to their normal position and allow, | 
say, a down express to pass, If after this the signalman, forgetting | 
—as in the case of the Taunton accident—the fact of the down 
goods being on the up line, wished to take on an up train, he | 
would find that he could not take off his up signals without putting 
back the detector bar lever, and it would be impossible for him 
to do this if the goods train was standing upon the detector 
bars AAA A, The mere fact of the detector bar lever being over 
in the frame would bring to the mind of the signalman the case of 
previously having shunted the down goods on to the up line. A | 
similar arrangement could be applied in shunting from up to down 
by the detector bars marked CC CC. 
The main reason = goods trains are shunted from one line to 
another is for the sake of economy, the railway company not 
providing proper shunting siding accommodation; and even 
in some places where this is provided, it is impossible for the 
signalman to tell if the train he has shunted is clear of the main 
line. By the help cf a simple ‘‘clearance bar” laid down as shown | 
on the sketches Figs, 2 and 3 this difficulty could be easily over- | 
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come. Fig. 2°shows a down shunting siding with a catch or safety | 


point Z worked by hand ; a clearance bar—marked C B—would be 
fitted as shown, After shunting a train, and before the down 
signals could be taken off, this bar would have to be pulled over 
by a lever in the signal-box, and thereby indicating to the signal- 
man if the train he has shunted is clear of the main line, for if he 
could not pull over this lever he would know that some portion of 
the wagons or engine were standing foul. In Fig. 3 the clearance 
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Fd would first lock and then have to be pulled over before either | 
© up or down signals could be taken off. Of course, if the catch | 

or safety points Z are worked from the signal-box, these partly 

“et it a train is standing foul. 

-. conclusion, it seems to me that whatever difficulties may 

th ur, or at whatever cost it may entail to the railway companies, 
public, and possibly in the end the Legislature, will not rest 











| the Ealing furnaces are 855, 520, and 520 deg. Fah. 


satisfied until all the railways have their lines signalled, inter- 


locked, and worked in such a manner that accidents such as have 
occurred during this last week will be impossible. C. B. 
November 17th. 





_Sir,—To prevent future accidents due to forgetfulness of 
signalmen, I suggest that so long as a train remains on the wrong 
main line, the driver shall blow his whistle twice or thrice each 
minute, This would remind all hands about a station of the irre- 
gularity. TuHos, Hunt. 

London, November 18th. 


REFUSE DESTRUCTORS. 

Sir,—I have read your article of October 31st on the burning of 
refuse, and also the article of November 7th by Mr. Jones and Mr. 
Ross, Mr. Jones deals with destructors of an early date, viz., 
1883, but we find that Leeds had destructors six years earlier than 
the date he names, and these destructors are all of the same style, 
and are under the same patent. I venture to think—and Mr. 
Jones’ remarks appear to prove it—that these destructors were 
not very successful, or there would have been no need for the 
additions made under Mr. Jones’ patent; but although his patent 
has been applied to one of the latest destructors erected in London, 


| lam not aware that it is used. 


According to the report of Mr. Codrington, the temperatures of 
Professor 
Wanklyn reports that a temperature of 1250 deg. Fah., with the 
accompanying air, will destroy all septic poisons, and organic 


| compounds are resolved into carbonic acid, water, and nitrogen 


gas. Bradford refuse is reported to contain 49 per cent. of 
moisture. Now Mr. Jones’ cremator does not reach these degrees 
of temperature, 
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Mr. Jones says that the cost is 1s. per day per cell, or about 


£125 per annum fora cremator of seven cells. If this could be 
carried out anywhere else besides at Ealing, it would be a step in 


the right direction, like the one at Holt town, where I am 
informed that they mix a number of gallons of oil amongst the 
refuse to help it to burn. Anyone visiting this destructor can see 
the oil injector over the furnaces. 


I can understand Mr. Jones using Bradford asa reference. Let 


{me give the particulars of the alterations, as I worked on them. 


The destructors were condemned by the inhabitants of Bradford, 


| which caused a Government inquiry to be instituted, of which 
| Dr. Tidy was the professional ex 


rt; and as these destructors had 
to be altered, Dr. Tidy visi Leeds, to see some alterations 
which had been made at the Burmantofts destructor. He 
recommended that all improvements known should be applied to 
remedy the evil, and those selected were the Jones cremator and 
the Horsfall injector. These additions were made, though the 


| efficiency of the injectors was interfered with in order to suit the 


requirements of the cremator, viz.:—The cremator requires a great 
chimney draught, whereas the injector requires very little; but 
with all this disadvantage the injector gave off 1481 deg. Fah. 
against the cremator 1204 deg. Fah., the cremator being so much 
overpowered with the moisture spoken of by Professor Wanklyn 


| that the injectors were applied to the cremator fires. Then a 


result was obtained that had not been seen before at any 
destructor. 

Now about the expense at Bradford, compared with your article 
about Ealing. The coke breeze mentioned for its cheapness could 





not be used at Bradford without a mixture of best coke. Cost as 
follows for twelve cells:— 

£a 4, 
4 tons per day of best coke at 8s. .. - 133 6 
4 tons per day of breeze at 3s. - 619 8 
Cartage expenses for 8 tons - 012 9 
216 0 
Two men attending cremators one night and one day.. 010 0 
0 


820 working days per annum = £1056, against £125. 

The object of our injector is to supply blast to force the fires, 
hence the high temperatures, to avoid the use of so powerful a 
chimney, which under the cremator system draws off the fumes 
before the refuse ever reaches the fires. The dust or refuse can be 
consumed without giving off from the chimney those noxious 
vapours so much complained of. 





Hammerton-street Destructor. Readings of Pyrometer, Wednesday, 
September 25th, 1889. 
State of refuse, moderate. 
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* Going to chimney. 


Heat in furnace flues with steam jets E and D 1248° 
Heat leaving furnace to cremator ,, A and B 1481° 
Heat leaving cremator , 5 1204° 


oe oe «+ «dt @ on.) 20 oe 
Fah. of the injector over the cremator. 

I condemn the chimney and substitute force for draught. The 
noxious gases can be consumed while in the furnaces, and not sent 
off up the chimney to pollute the air. The dust of London can be 
consumed without causing a nuisance. I inclose you tracing and 
tests which shows you tke heat at the different points of the 
furnaces, before entering the cremator and after leaving it, a 
gain for the injector of 277 deg. Fah. without the expenses entailed 
by the cremator. Wma. HorsFALL. 

Leeds, November 12th, 


A gain of 277° 





SCREW PROPELLERS. 

Sin,—I have read Professor FitzGerald’s last letter with much 
regret. I gather from it that he knows no more than I do about 
the real effect of a screw on water. We can each form our own 
opinions, based on such evidence as we have been able to obtain, 
but that is all. Professor FitzGerald does not know whether a 
screw sends aft a rope of twi:ted water or not. His argument 
about angular moments simply means that if the screw were a 
disc it would have no thrust, and would offer no resistance other 
than that due to friction to the engines; while if the plane of the 
blades was parallel to the longitudinal vertical section of the ship, 
there would be no thrust and a maximum resistance. From all this 
he deduces that the thrust depends for its existence on the angular 
resistance. I really have nothing to urge against this view. It in 
no way helps me to arrive at the proper form and dimensions of a 
screw propeller for any given purpose. Perhaps this may be 
because I have failed to fully comprehend Professor FitzGerald’s 
meaning. 

My view of what Professor FitzGerald has written may be very 
easily summed up. I hold that no man knows what really takes 
place when a propeller revolves, simply because it is impossible to 
see. We may acquire a certain limited amount of information by 
experiments made in glass tanks, which are often quite contra- 
dictory. I gathered from Professor FitzGerald’s papers that he 
had obtained some definite new knowledge concerning the facts of 
a most difficult subject. It turns out on examination that he has 
no novel information derived from observation of any kind, but 
that he has worked out a particular method of utilising old data. 
Now, it is not at all difficult to ascertain how far this is or is not 
likely to be useful. The only service it can be is to enable 
engineers like myself to calculate beforehand what the dimensions 
and proportions of a screw ought to be. I will give Professor 
FitzGerald a test case, and we shall then see what the value of his 
calculations is. 

Given a boat 135ft. long, 14ft. beam; mean draught, 4ft.; 
displacement, 85 tons; maximum diameter admissible for the 
screw, 5ft. 3in.; horse-power indicated, 1300. What shall be the 
pitch, surface, revolutions, number of blades, &c., of a propeller, 
to give the highest speed attainable? What speed will be attained 
in still water? What is the best slip? And what will be the 
actual slip? The revolutions must not exceed 420 per minute. 
It is assumed that her shape is that which has been found by 
torpedo boat builders to be the best possible. 

Professor FitzGerald will understand that it is admissible to 
depress the screw below the keel, so that a 5ft. 3in. screw can 
be used with 4ft. draught. 

It will be very interesting to compare the results of his calcula- 
tions with such a screw as is used in actual practice. 

London, November 15th. SUPERINTENDING ENGINEER. 





Sir,—I might fairly retort that ‘‘Tin Tack’s” notion of a purely 
superficial flow of the wake was more ‘‘superficial” than mine; and 
his confession with an air of surprise that he never heard of a 
counterbalancing forward current, seems to imply that he does not 
know that if by any apparatus a current, say 3in. or 4in. or feet 
diameter, be produced in a tank of 10ft. cube, or ten miles cube, at 
a depth of 4in. or 6in. or feet or miles, which, on a moderate scale, 
is quite feasible, the resulting circulation involves opposite cur- 
rents elsewhere, which are not confined to the surface or the 
immediate neighbourhood of the apparatus. 

His remarks as to induced currents and subsequent motion of the 
jet imply that he is not aware that the latter is so little influential 
that the velocity and reaction are practically the same, whether 
the jet discharges under water or above it into a separate vessel. 
Petticoat pipes increase the reaction, but are not usually fitted to 
propellers. 

I did and do suppose it sufficient to have referred him for infor- 
mation to the records of observations of the visible existence of a 
rotating column behind screws as evidence of the fact, however 
unscientific he may be pleased to suppose it, and to the statements 
of scientific men affirming its scientific possibility and necessity as 
evidence that it was not unscientific, however extraordinary he 
may be pleased to suppose it. He seems to find some—to me 
incomprehensible—difficulty in admitting that the water passing 
through the screw disc can rotate like a shaft in its bearing in the 
outside water, disturbing nothing in doing so, with a surface speed 
often less than the slip of the sternward current. If friction could 
prevent rotation, it could equally prevent slip. 

Belfast, November 15th. MAuvRICcE F, FirzGERALD. 


THE LIGHTING OF THE PATENT-OFFICE LIBRARY. 
Srr,—I have lately had occasion to attend the Patent-office 
Library in the evening. I have nothing but praise to afford the 
librarians and attendants, who strive to please all readers and 
searchers, but the lighting of the place is simply execrable, far 
worse than any other I am acquainted with. One would think 
that illuminating gas was the most expensive fluid in the world. 
Readers have to provide themselves with magnifying glasses, and 
even with these they stand under special lamps, which are 
favourites on account of their extra radiance.. Everyone grumbles, 
but oh wa’ end a in gentle resignation to the hitherto 

inexorable decrees of Kismet. i Sena 
Idol-lane, E.C., November 19th. SamugL W. Worssam. 


For continuation of Letters see page 416, 





THE ENGINEER. 


Nov. 21, 1890, 
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THE MANUFACTURE OF ALUMINUM. 
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Fig. 3—REDUCING POTS. 


THE ALUMINUM PLANT OF THE PITTSBURGH 
REDUCTION COMPANY. 


Amona the varied industries of the city of Pittsburgh is one 


unique in its character, mode of operation, and it may almost be | 


said, in its product—namely, the manufacture cf pure aluminum | 


on a large commercial scale by the Pittsburgh Reduction Company. 
This branch of metallurgical work, until within a very brief time, 
has been practically unknown, save in laboratory work, this metal, 
well within the census decade just closed, ranking as one of the 
precious metals, and its yearly product reckoned by ounces, and 
as compared with the present annual output which is computed in 
tons, and yet increasing at a truly wonderful rate, very insignificant 
inamount. The development of the metallurgy of this element and 
the vastly increased production of it has not been due to the finding 
of new sources of supply of its ores such as has been, perhaps more 


than any other one cause, instrumental in cheapening the other | 


precious metals and increasing the production of such, but almost 
solely to improved methods which have been discovered for win- 
ning it from its ores, it being a well-known fact that its sources are 
more plentiful than those of iron, the commonest as well as the 
cheapest metal in general use. Aluminum exists in nature in the 
form of an oxide so refractory in its character as to make reduction 
in any ordinary furnace impossible. The only means which have 
been found available for its reduction on a commercial scale, other 
than the expensive Deville process, which is a reduction of the 
chloride by metallic sodium, or the Cowles alloy process, being by 
electrolysis. It is this method which has been perfected by the 
Pittsburgh Reduction Company, and it is the purpose of this article 
to give a description of the process and the plant in which the 
manufacture is carried on. 

To consider first the material equipment of machinery, buildings, 
&e., required in the work as now carried on here. In Fig. 1 is 
shown the general arrangement of the present plant, the relative 
positions of various machines and apparatus being indicated on the 
plan. The building is a substantial iron-clad structure, about 
120ft. by 70ft., occupying one end of which is the power plant of 
boilers and engines and dynamos, and separated by a partition are 
what may be considered the reducing works proper, comprising 
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PLAN OF WORKS — 


the reducing pots, furnaces for roasting ore, and melting pots for 
refining the rough ingots of metal. A portion of the front of the 
building is occupied by an office and a store-room. The power 
rane consists of three Babcock: and Wilcox boilers, each of 208- 
horse power, and two ordinary tubular boilers of 60-horse power 
each, these latter being used in an older and smaller experimental 
plant at first operated by the same company. The engines used 
are three in number, two being of 200-horse power each of the 
Westinghouse compound type, and one “automatic” engine by 
the same builders, of 125-horse power. Four shunt-wound West- 
inghouse dynamos furnish the electric current for the reducing 
pots. Two of these are wound to generate a current of 2500 


ampéres each at a pressure of 50 volts, running at 325 revolutions | 


per minute ; the other two furnish a current of 1000 ampéres each at 
& pressure of 25 volts running at 1060 revolutions. The whcl> 
power of this plant is not used continuously, a portion being held 
in reserve at all times for use in case of accident. Each of the 
compound engines drives one of the larger dynamos, being con- 
nected by belting, as shown in Fig. 2, and the small 125 horse- 
nay engine drives both of the small dynamos in the same manner. 
he two larger dynamos are connected in parallel, likewise the 
two smaller ones, though on an independent and entirely separate 
circuit, The arrangements for transmitting the 5000 amptre 
current from the two large dynamos are striking and somewhat novel 
in the way of electric current conductors, two copper bars, each 6in. 
y jin., having a total area of cross-section of six square inches, being 
used. For the 2000ampérecurrent from the smalldynamosasimilarly 
shaped bar, din. by }in., is used. Fortunately, it is necessary to 
carry the current but a very short distance on such expensive 
conductors as these, Directly above the engines and dynamos is 
six-ton overhead travelling crane, used in placing or removing 
machinery or parts thereof, such as armatures, in case of accident 
to these, or other mishaps which, even with the most careful 
management, may occur, and the repair of which must be made 
with the least possible delay. The need of such lifting apparatus 
Will be appreciated when it is understood that the weight of each 
of the larger dynamos is 24 tons, 
To pass to the other part of the works, where the reducing 
rocess is carried on, an entirely different scene presents itself. 
€ one we have left is not very :lifferent than may be found in 
any large electric light plant, but the one before us is an equip- 
ment the like of which is not to be found in any other branch of 
manufacture or art, and duplicates of which can be found in but 
three other places in the world. To the uninitiated the room first 
described, with its equipment of steam and electric machinery, 
would perhaps be the most attractive, but to the metallurgist the 
reactions taking place in the plain-looking iron “pots” before him 


| the exceptionof there-melting 
| furnaces, where coke is used. 


| 


| The rough 


| to rid the metal of such of the 


| termed standard ingots weigh- 


| being done in melting holes 
| or furnaces, shown in Fig. 4. 


is of far more interest, for it is here that the work of reducing the | 


pure aluminum from its ore, a process in which all ordinary 
methods of smelting or separation fail, is being successfully 
carried on. 


electrical connections. Each of these pots is of iron, lined with 
carbon, and forms the negative electrode in the operation of 
reduction ; the positive electrodes are carbon rods suspended from 
| the heavy copper conductors by rods of the same metal. Sur- 
| rounding the carbon rods is a fluoride bath kept molten by the heat 
of the electric are between these rods and the carbon lining of the 


Al? O%—which is the ore. The electric current being passed 


through the bath and the alumina held in solution by it, the | 


alumina is decomposed, electrolysis taking place, the pure aluminum 
collecting at the negative electrode, and the oxygen of the alumina 
combining with the carbon forming the positive electrode, and 
going off as CO, A little less than one pound of carbon is con- 
sumed for each — of aluminum produced. The reduced metal 
settles to the bottom of the pot and is ladled or tapped off 
practically free from all impurities, and is made into peeeh ingots, 
to be re-melted afterwards and made into standard ingots. Seven 
pots in all are used, five large ones connected with the two large 
dynamos, and two with smaller dynamos, there being, it will be 
remembered, two independent circuits. The pots in each circuit 
are connected in series. The positive electrode of each of the 
seven pots in the circuit of the two large dynamos consists of a 
double row of large carbons, as shown in Fig. 3. The carbons are 
connected with the copper bars leading from the dynamos by a 
small copper rod pa in a hole in the end of each carbon, these 
rods being held by a clamp to the large bars in such a manner as 
readily to permit lowering of the carbon as it is consumed. This 
arrangement is also shown in Fig. 3. 

To return briefly to a consideration of the ore from which the 
metalis reduced. Thesupply 
| of alumina is now imported 
from Germany in the form of 
a bydrate, and before reduc- 
tion is calcined in suitable 
furnaces, these latter being 
identical in construction with 
the ordinary'reheating furnace 
used in rolling mills. In the 
calcining furnaces natural gas 
| is used for fuel, as it is 
| throughout the works, with 





ingots are re- 
smelted in graphite crucibles 


electrolyte as may have come 
from the reducing pot with it, 
and made into what are 


| ing 51b. each, the re-melting 






>> 
These ingots are in dimensions a cs 
| 6in. by 12in. by }in., and the 
purity of the metal is regularly 
maintained at above 98°52 per 





| manipulation of the metals. 
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Fig. 4—-MELTING HOLES. 


more than those ¢ acon by the wrought steel at present used in 
our heaviest ordnance. Those familiar with the art of casting 
aluminum bronze claim for it that, should ordnance be made from 


| it, the gun may best be cast upon the Rodman principle, in one 
In Fig. 3 are plainly shown the “reducing pots” and their | 


solid piece, and submitting the metal to compression while still in 


| a fluid state, after the manner of Whitworth, and afterwards sub- 


jecting the interior of the tube to swedging on the Uchatius sys- 


| tem. The use of aluminum bronze for Ce ager screws has passed 
e 


the experimental stage, and is now, while not universal, by no 
means uncommon, its great strength making it possible to construct 


| the propeller with very thin blades, an important matter when 
pot, and in solution in this bath is the aluminum oxide or alumina | 


high speed is a desideratum. 
It is asserted that even so small an amount as 4 to 2 per cent. of 
aluminum added to ordinary bronze or brass castings very materially 


| increases its strength and durability, an improvement in quality 


more than sufficient to pay for the aluminum, 

In making aluminum bronzes everything depends upon the 
In the most successful practice the 
copper is first melted to make a bath for the aluminum; as soon as 
the copper is melted, and before it becomes any hotter, a portion 
of the aluminum to be added is thrust under the surface of the 
melted copper and held there until melted, which will be in a very 
brief space of time. In this way all the aluminum is added, a little 
atatime. The pot should be allowed to remain in the furnace 
fifteen or twenty minutes, and should be thoroughly stirred imme- 
diately before pouring, which last operation should be done at as 
low a temperature as possible. No flux or charcoal cover is neces- 
sary. To insure fine castings the mould should be provided with 
an extra heavy and high feed gate, and generally it is desirable to 
provide a skim gate attached to the pouring gate to allow the 
oxides and dross to separate themselves from the main casting. + + 

In making fine castings of pure aluminum the metal should be 
poured immediately after it is melted ; if it is allowed to attain a 
red heat the casting is almost certain to be full of fine blow holes. 
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cent. The slight impurities 

| which exist in the metal 

| consist almost entirely of silicon, both in the graphitic and 
| total amounting to less than , per cent. What may be taken as a 
| fair sample ofthe metal made by this company had the following 
analysis :—Aluminum, 98°52 per cent.; silicon, combined, 0°42; 
silicon, graphitic, 0°72; iron, 0°05; copper, 0°03; lead, 0-01; 
arsenic, sulphur, phosphorus or calcium, none; and of sodium 
a trace. 

The properties of aluminum and its alloys are now too well known 
to our readers through what has already appeared in the columns 
of tne Manufacturer to need extended comment here, but a brief 
notice of the various uses to which the metal is now being put, and 
the wide field of usefulness which it promises to fillin the arts, may 
not fail to be of interest. 

Among the classes of goods now manufactured from German 





aluminum seems to be assured a prominent place. Its properties 
of lightness, anti-corrodibility and susceptibility to a fine polish 
—s adapt it to this class of manufacture, it being unaffected 

y any of the common acids save hydrochloric, and untarnished by 
| sulphurous gases, which are so inimical to other metals, especially 
to silver and its alloys. 
a large degree offset by the fact of its remarkable lightness com- 
pared with other metals. When given ascratch-brush finish it may 





| be painted with oil or water colours with as great facility as canvas | 


or Bristol board, it alone of all metals possessing this property. 


Rolled into thin sheets or beaten into foil, it may be used for interior | 


decoration, car trimmings, house hardware, and like uses. 


described purposes also, An alloy composed of 5 per cent. 
aluminum and 95 per cent. copper hasa colour which is a very near 


better known for their remarkable strength than in any other con- 
nection, round cast bars of this alloy 4in. in diameter, of the com- 
position 104 per cent. aluminum, 894 copper, having shown a tensile 
strength of 95,000 lb. to 105,000 lb. per square inch, and with a 
remarkably high elastic limit. 

In recent experiments abroad with this alloy it has, it is claimed, 
shown itself especially adapted for small arms using the smokeless 
powders now being adopted, on account of its high resistance to 
corrosion. Naturally the use of this alloy is suggested for 
ordnance, gun carriages, &c., and some authorities of high repute 
have declared themselves in favour of it, claiming for it advantages 





| combined state, iron, copper, and lead exist in proportions in | 


silver, brass or nickelled ware in fine art and ornamental goods | 





Fig. 2—ENGINE ROOM. 


In pure aluminum castings requiring machine tool work upon them 
it is customary to add from 3 per cent. to 7 per cent. of copper to 


| this metal ; this slightly reduces the toughness of the metal and 
| prevents clogging of the tool which would otherwise ensue. 


A 
small percentage of silver added to the metal is advantageous when 
a little increased hardness is desirable, especially in fine art cast- 


| ings. 


It is the intent of the Pittsburgh Reduction Company soon to 
put upon the market tempered pure aluminum that will take a 
cutting edge, and which is considerably stronger, harder, and more 
elastic than the untempered article. This metal, as will be readily 
seen, will possess many peculiar advantages. They have also a 
method of galvanising aluminum upon iron and steel plates, wire 
rods, &c., the products of which they hope to place in the market 
in a short time, this being intended to take the place of tinned 
ware, to which for many uses it is superior. Another method of 


| utilising aluminum now being perfected is in the use of it in 


electro-plating, a thing never practically accomplished until very 
recently, and which materially enlarges the sphere of its usefulness. 
Among the other uses of aluminum may be mentioned that in 


| connection with the manufacture of ‘‘ nickel steel” armour plate, 
The matter of greater cost per pound is in | 


it having been found that a percentage of aluminum about equal 
to that of nickel increases materially the homogeneity by the fact 
of the aluminum facilitating the union of the nickel with the steel. 

The present output of aluminum by the Pittsburgh Reduction 
Company is 375lb. per day, an amount insufficient to supply the 
demand upon them, and plans are in preparation for the erection 


| of a plant having a daily capacity of five tons, or over 3,000,000It. 
The alloys of aluminum, the bronzes, may be used for the above | 


per year, this plant to be erected in some of the natural gas or 


rong oe districts about Pittsburgh. That which characterises 
| the Pi 
approach to that of 18-carat gold. The aluminum bronzes are | 


ttsburgh Reduction Company’s process, as compared with 
other pure aluminum processes, and which places it in the van cf 
the great metallurgical achievements of the last half-century,-is 
the fact of it being a direct reduction from the ore in one con- 
tinuous operation. It is difficult to conceive, therefore, anything 
more simple in its working or more economical in its results, The 
electrolyte, or solvent, which takes up the ore in solution, 
remains constant, there being practically no depreciation in the 
quality or quantity of the same bath after a continuous run of 
several months. The question of cost, therefore, resolves itself 
mainly into the items of power, the carbon used—being less then 
one pound to a pound of metal—and labour. Respecting this la:t 
item—labour—it is, as is the case with all continuous processes, .t 
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a minimum, while the proportion of decrease in the cost of labour, 
with increase of plant, is much greater than with any metallurgical 
operation-which is not continuous. The matter of power is largely 
dependent, of course, upon the question of cheap fuel or water 
power. That the economy of the reduction of metals by electro- 
lysis is rapidly becoming better known and appreciated is shown 
by the fact that even the cheaper metals, such as copper and zinc, 
are being produced this way in competition with the ordinary 
chemical or fire methods. It being a well-established metallurgical 
law that the oxide of aluminum is unreducible by carbon under 
any temperature less than that of the electric, arc, the ordinary 
fire methods, therefore—such as that of the blast furnace for the 
reduction of the oxide of iron—is out of the question. There 
remains, consequently, only one other method for the reduction of 
this metal direct from its oxide, and that is by electrolysis. 

Were it possible to invent an electrolytic process for the reduc- 
tion of aluminum direct from its oxide other than these covered 
by letters patent owned by the Pittsburgh Reduction Company in 
this country and abroad, and were it to be found that such a pro- 
cess was as practical and as thorough in its working as that now 
being used by this company at its Pittsburgh and English works, 
the question of the cheaper process of the two would depend 
entirely upon their comparative efficiency, or the proportion of 
actual work done with a given amount of current. As the theo- 
retical limit of the reduction of the oxide of aluminum by electro- 
lysis is one pound of metal per hour for every 18-horse power of 
electrical energy consumed, and as the records of the Smallman- 
street and English works of the Pittsburgh Reduction Company 
show a constant actual consumption of between 22 and 23-horse 
power per pound per hour—remarkably close approximation of 
practice to theory it is, to say the least, difficult to conceive any 
process that would show a higher degree of efficiency or economy 
in the cheap production of this valuable metal. 








THE INSTITUTION OF CIVIL ENGINEERS. 


STEAM ON COMMON ROADS. 

Art the first ordinary meeting of the seventy-third session held 
on Tuesday, the 11th November, the President, Sir John Coode, 
K.C.M.G., distributed the medals, premiums, and prizes for papers 
dealt with last session. 

The paper read was ‘‘Steam on Common Roads,” by Mr. John 
McLaren, Assoc. M. Inst. C.E. After enumerating the conditions 
to be fulfilled by a practical road engine, and remarking upon the 
vexatious and often frivolous restrictions imposed by the Legislature 
on the use of this class of machine, the author proceeded to describe 
the advances made in the construction of traction engines during 
the seventeen years which had elapsed since the reading at the 
Institution of Mr. Head’s paper on the “ Rise and Progress of 
Steam Locomotion on Common Roads.” 

The form of engine now universally adopted had a multitubular 
boiler, horizontal cylinders, and the link motion reversing gear. 
For the sake of reducing the weight the cylinders and working 
parts were bolted direct upon the boiler, the power of the engine 
being transmitted to the driving wheels by a train of gearing. 
The cylinder was usually placed on the forward end of the boiler, 
near the chimney. It was cast within a steam dome, which 
formed a jacket, so that the tendency to prime was overcome. 
The late Mr. Thomas Aveling designed a simple arrangement for 
carrying the bearings for the various shafts, by attaching them to 
the plates of the fire-box, which were prolonged upwards and 
backwards for the purpose. 

The boiler shells were generally of Siemens-Martin steel, having 
a tensile strength of from 27 to 30 tons per square inch, and an 
elongation of about 25 per cent. in Gin. The circular seams were 
single-rivetted and the longitudinal seams double-rivetted. Butt 
joints were seldom met with. The fire-boxes were generally made of 
the best Yorkshire iron or mild steel, and the tubes of wrought iron 
lap-welded. Within the author’s experience the most satisfactory 
material for the fire-boxes of traction engines was mild steel. The 
water space around the fire-box varied in width from about 2}in. 
as a minimum at the bottom to 3in. or 4in. at the top, thus giving 
good circulation where it-was most needed. The rings for the fire- 
box foundations and the fire-doors were now of solid iron, in pre- 
ference to the Z-rings formerly in vogue. The boiler pressure 
ranged from 801lb. to 170lb. per square inch, but the average 
working pressure might be taken as 130 lb. 

The gearing was arranged to give two speeds of two and four 
miles per hour, the latter being the highest at present allowed in 
Great Britain. The driving wheels were fitted with compen- 
sating gear to enable them to turn sharp curves without loss of 
power. Another distinctive feature of the traction engine was the 
winding drum fixed on the main axle, which could be used for 
hauling to the top of a hill a load too heavy for the engine to draw 
up in the ordinary way. 

The travelling wheels were variously made, the simplest form 
consisting of a cast iron rim and boss, united by wrought iron 
spokes, steel cross-plates being rivetted on the face of the rim. 
A better wheel was made by putting two rings of wrought iron 
tee-bar—welded and blocked to a true circle—side by side, either 
with a wrought iron cover-plate and wrought iron or steel cross- 
plates rivetted on, or with the cross-plates rivetted directly to the 
tee-bars. In either case the boss of the wheel was cast around 
the wrought iron tee-headed spokes, which had been previously 
placed in position in the sand. Holes were drilled through the 
spoke-heads and the tongue of the tee-bar, which were then firmly 
rivetted together. 

The best arrangement for the fore carriage consisted in mounting 
the front axle beneath a cast iron bearing, which formed a sort of 
turntable supporting the front end of the boiler, the axle being 
carried beneath by a horizontal pin, on which it rocked, the whole 
forming a universal joint. To replenish the water tank an 
instrument on the principle of Giffard’s injector, called the ‘‘ water 
lifter,” could be employed. It was advisable to put the bulk of 
the weight upon the hind wheels to give sufficient tractive power, 
and because otherwise the front wheels were apt to “‘ burrow” 
amongst loose material on the road. 

As the weight which could be hauled by a traction engine 
depended oun the adhesion of the driving wheels upon the road, 
attempts have been made to increase the tread. Messrs. MacLaren 
and Boulton had introduced a wheel which had a broad cast iron 
rim, round the circumference of which were cells 8in. deep and 
about 6in. square. In each cell a hard-wood block, cut lengthwise 
of the grain, was fitted loosely so that one end pressed on an 
elastic pad at the bottom of the cell, and the other end rested on 
the road as the wheel revolved. The elastic pads being compressed 
as the weight of the engine boreupon them, three contiguous blocks 
were always in contact with the ground at one time. This 
arrangement has been found to reduce the wear and tear both of 
the engines and of the roads, besides greatly increasing the 
tractive power of the engine. 

The question of mounting traction engines upon springs had 
attracted much attention. One solution of the difficulty con- 
sisted in the use of wheels with spokes made of steel plates 
bent to a pear shape, so as to be elastic, the driving power being 
transmitted through a driving arm coupled by a link to the rim of 
the wheel. Anether arrangement had been introduced by the 
author’s firm. In this case the engine was mounted on laminated 
springs, and the axle-boxee consisted of bushed castings having 
two slippers trunnioned into them, and turned in a circular form 
to slide vertically in the guides which were fixed to the side- 
plate of the fire-box. In the event of one wheel mounting an 
obstacle, the slippers still maintained a vertical position, while 
the bearings were free to acc date th Ives to the angle 
taken by the axle. To admit of the axle moving vertically without 
the teeth of the spur-gearing being thrown out of pitch, the main 
driving wheel was carried in a bearing independent of the axle, 
with which it was connected by specially-constructed links, Three 








engines so fitted were running a light parcels service between 
Grenoble and Lyons, the average speed maintained being nearly 
eight miles an hour. 

Messrs. John Fowler and Co, had adopted a system of volute 
springs acting directly on the axle. The power of the engine was 
transmitted to the main gear from the second motion shaft by an 
intermediate shaft linked on both sides to it and further connected 
to the main axle by radius links, so that the axle-boxes could slide 
vertically in horn blocks without affecting the gearing. 

Messrs. Charles Burrell and Sons had introduced an engine in 
which the counter-shaft carried at one end a pinion geared into a 
spur wheel on the main axle, and at the other end was connected b 
a universal joint with a spur wheel driven by a pinion on the crank 
shaft. The springs in this case also were volute springs. 

The practice of making traction engines on the compound 
principle was increasing, and although the number of working parts 
was thereby multiplied, greater economy in working was attained, 
and the noise of the exhaust reduced. The best ratio of cylinder 
capacity was found to be about 2-4 to 1. A ‘“‘pop” valve was 
usually provided, so that sufficient high-pressure steam could be 
admitted to the low-pressure cylinder to start the engine if required. 
With single-cylinder engines, each nominal horse-power required 
about 10 circular inches of piston area, the actual horse-power 
being about four times the nominal ; piston speed, 350ft. to 400ft. 
per minute ; working pressure, 1301lb. per square inch ; heating 
surface, 17°5 square feet, and grate area 0°75ft. per nominal horse- 

wer ; consumption of coal, 41b, to 4°51b., and of water about 
28 Ib, per indicated horse-power. The load which could be drawn 
by an engine depended on the condition of the roads, newly-laid 
road metal on level ground being about equal to an incline of 1 in 
10 on a good hard road. 

The paper concluded with some examples of the work actually 
done by several sizes of traction engines. In one instance, in 
Liverpool, an engine of 12-horse power nominal, with two high- 
mony cylinders, each Sin. in diameter, with a 12in. stroke, had 

auled a load of 80 tons, consisting of a 60-ton marine boiler 
on a 20-ton trolly, a distance of two miles in about fifty-five minutes, 
three men only being required. Under the old system, to move 
this weight would have required at least sixty horses and thirty 
men, seriously interrupting the traffic for hours, With regard to 
the cost of working, the following figures, from the actual expe- 
rience of a contractor, referred to an 8-horse power engine, and 
might be taken as a fair average :— 





£sd 

Interest on £900 for 12 months, at 5 percent .. .. 45 0 0 

Depreciation and renewal of capital, at 15 percent... 135 0 0 
One driver, 52 weeks at 30s... .. .. .. £78 0 
One steersman, ditto at 20s. .. 52 0 
One assistant, ditto at 18s... 46 16 

176 16 0 

Oil, waste, stores, &c., 300 daysat2s.6éd. .. .. .. 3710 0 

1, 300 working days at 10 cwt = 150 tons at lis. .. 11210 0 

Total working expenses per annum.. 506 16 0 


Taking a useful load of only 12 tons each trip, the total 
weight handled in 300 working days would amount to 3600 tons 
carried a distance of seventeen miles, or 61,200 ton-miles, which, 
divided into £506 16s., would give a rate of 1-98d. per ton per 
mile, or a saving of at least 75 per cent. compared with the cost of 
doing the same work by horses. This economy would naturally be 
much increased if the engine could be loaded both ways, 








LETTEKS TO THE EDITOR. 
(Continued from page 413.) 





SPEED CONES FOR LATHES. 

Srr,—I have frequently been annoyed when I have had heavy 
work in my lathes to find that the slowest speed but one was too 
fast for the work, and the slowest speed was a great deal too slow. 
This arises from the usual custom of making both cones alike. 
The following is an example of the prevalent practice. 

Revolutions of 


Cone on counter- Cone on counter-shaft 

shaft. lathe. to one of 
spindle, 

en ae ee “333 

Cie, ns oe. ws oe gs ies TD ce ce 0s 600 

léin. MB oc we os 1-000 

12in. 20 1. oo o 1-666 

Sin. 24 3-000 


The slight alteration given below would obviate the difficulties. 
Revolutions of 


Cone on counter- cone on counter-shaft 
shaft. lathe. to one of 
spindle. 
ae Vester. 
20in. 32 “600 
16in. 16 1-000 
12in. 20 1666 
gin. 21 2-333 


Then, with back gear 1, 3-000 to 9, the speeds will be—5-400, 
9°000, 15-000, 21-000. Cuas. Louis Hett. 
Brigg, November 17th. 


THE SPEED OF GERMAN TRAINS. 


Sir,—When Mr. C. Calvert, of the London and North-Western 
Railway Company, is good enough to furnish the readers of THE 
ENGINEER with such an interesting communication as the run of the 
German express train between Berlin and Hamburg, he might at 
least state for the benefit of the poor English railway companies who 
cannot hope to compete with such a magnificent performance a few 
details, such as the number of coaches, whether six-wheelers or four- 
wheelers, and the approximate weight of the train. Further, the 
engine would be decidedly an interesting one; wasit a single-wheel 
or a four-coupled? What are the principal dimensions of the 
engine? It could hardly have been a compound, even of the famous 
Webb’s patent three-cylinder type. The gradients, too, one would 
be glad to know; was it down ] in 20 all the way? Would Mr. 
Calvert inform us from what source he obtained his distances, as I 
hardly think they can be correct. I give the distances, as taken 
from Messrs. Foxwell and Farrer’s book on ‘‘ Express Trains,” side 
by side ith those of Mr. Calvert. 

Spandau to Hamburg. 





Foxwell and Farrer. Mr. Calvert. 
— Spandau .. — 
39} Neustadt .. 42 
314 { \ 32 
{ res Wittenberge 4) 
274 - > 27 
' { 933 Ludvigslust io ! 
423 J f 43 
} 141} Biichen 144 
28} | t 29 
SS a ee 173 


A quarter of a mile makes a very great difference in the average 
speed, and it will be seen that the total difference is as much as 
three miles. 

We are also left to guess at what time the train arrived at 
Neustadt, Ludvigslust, and Biichen; or are the times given 
passing stations? Until we have these details, the run as it stands 
is decidedly suspicious, to say the least, Zu 

Dover, November 11th. cial 


Sir,—I think that before we can accept Mr. C. Calvert’s run as 
absolutely trustworthy the following questions ought to be 
answered :— 

(1) Did Mr. Calvert make allowance for the difference in time 





——————— 
between the various stations? Is he aware , i 
North Germany has its own local time, ed aga h station in 
from that of the last stopping place? Mr. Calvert's lette ae 
not elucidate this point ; and I think he would have done ~—ee 
he given the time at each stepping place both by local : ad 
Berlin time, Hamburg time is about thirteen minutes bw \* 
Berlin, Was the arrival at Hamburg (10.12 p.m.) Be iin on 
Hamburg time? If Hamburg, the run is 3 hours 50 Hed 
instead of 3 hours 37 minutes—an important difference — 
_ (2) What was the booked time of Mr. Calvert's train ? 

it left Spandau half an hour late and reached Hambure 
There is no train in the November tables which lentes 
at 6.5 and is due at Hamburg at 10.12. But perhaps it 
taken off since June. 

(3) Why does not Mr. Calvert give the time of arrival 
as departure from, Neustadt, Ludwigslust, and Buchen ? 
(4) Can Mr. Calvert account for the immense drop in s 
between Wittenberge and Ludwigslust, and Ludwigslust = 
Bachen, as compared with the rest of the journey! Were ‘te 
gradients severe on this portion of the line! North Germany i 
notoriously flat, but perhaps we have an exception here, Still the 
ordinary timing of trains over these sections ardly seems to m ce 
for ~~ considerable gradients. ead 

(5) Is not the run from Neustadt to Wittenberg, 
hour—on the face of it rather a large order? 

(6) Where did Mr, Calvert get his distances from ? 
considerably from those given by Messrs. Foxwell 

























































































He Says 
on time, 
Spanday 
has been 


at, QS wel] 


e—58! miles an 


They differ 
and Farrer, 
Distances acc ording to Messrs, 


Distances according to Mr. Calvert. . 
Foxwell and Farrer, 





Miles, Mile: 
From Spandau— From Spandau— a 
Neustadt .. .. .. «. « 42 Neustadt - 
Wittemberge .. .. «2 ww 7% Wittenberge .. 
Ludwigslust .. .. 101 Ludwigslust . 
Buchen oe 144 Buchen .. 
Hamburg... «2 oc os 173 Hamburg 


I trust your correspondent will make these points quite clear 
His run is very different from anything I have ever experienced in 
Germany. — Nortu-WeEsrern, 

Oxford, November 10th. 


BALANCED PROPELLERS, 


Sir,—Permit me to state one fact more concerning the balancing 
propeller, the use of which was proposed for small rams, Some 
authorities thought that the balancing propeller would work itself 
loose after some time, but the trouble seems to come from an 
opposite corner. It is well known that the thrust of the momentary 
upper blade is greatest in ordinary propellers, on account of the 
upper or surface wake following the ship with greater speed than 
the water in wake of the keel. Now, in the balancing propeller the 
thrusts of both blades should be equal; notwithstanding this, the 
supremacy of the upper blade continues, because the moment of 
gyration, together with the friction on the blade-axle resulting 
from the turning couple, keeps the propeller too steady when 
revolving, no matter how loose the axle uniting the blades might 
be in the boss when not revolving. 

At present the balancing eller is mounted on a steam launch, 
and gives 6 to 10 per cent. higher speed when loose in the boss than 
when fastened, and the turning-power of the launch is also con- 
siderably higher when the propeller is loose ; but, from the fact that 
the supremacy of the upper blade continues, it might probably be 
expected that when the great forces come to act upon it the same 
will keep nearly steady, so as not to balance itself properly in the 
following currents of a ship. H. C. Voc, 

Holsteinsgate, 31, Copenhagen, 

November 3rd. 


A FRICTION PROBLEM, 


Sir,—With reference to “‘ X.’s” letter in your last issue, it would 
appear that in his first example he has virtually three shafts and 
bearings, viz., a 3in, iron shaft making thirty-three revolutions a 
minute relatively to its brass bearing ; a din. brass shaft making 
thirty-three revolutions a minute relatively to an iron bearing; and 
a 5in. iron shaft making thirty-three revolutions in its brass in the 
same time. If the load upon the 3in. shaft be x tons there will be 
x tons load upon the 4in. brass bearing, and x tons also upon each 
of the two other bearings, the load being transmitted, without 
diminution, from one to another. Then the work expended in 
overcoming friction will be proportionate to :— 

(3in. x 33 x pw x x) 

plus (din. x 33 x pw x x) 

plus (5in. x 33 x pw x 2) 

u being the coefficient of friction for lubricated iron and brass at 
the speed given. 

The expenditure of —— in the case of the single 6in. shaft 
running at ninety-nine revolutions per minute under the same load 
would be 6in. x 99 x mw x x, showing 50 per cent. more loss than 
in the previous example, except in so far as the greater speec of 
the single bearing may slightly compensate for the ill effects of 
increased diameter, by lowering the value of « in the second case, 

Wa. JNO, TENNANT. 

13, Culmore-road, Peckham, London, 8.E., 

November 3rd. ” 


WATER METERS. 


S1r,—On October 3rd and November 7th you illustrated in THE 
ENGINEER devices for measuring the flow of water in mains and 
channels. Both these devices are very old, as the Corporation of 
Liverpool had similar apparatus made some twenty-five years ago 
by Messrs. Armstrong and Co., the original tracing of which is in 
the pc ion of an eminent engineer of waterworks in London. 

These instruments are, however, very approximate measures of 
the flow of water in pipes. They are similar to a pair of scales. 
If anything like accuracy is required, the flow must be constantly 
the same, otherwise all such instruments keep rising and falling 
and marking the diagram with long strokes quite ont of the 
measurement with the flow taking place until they steady them- 
selves. If there was any real accuracy with these machines, 
Mr. McCullun, C.E., of Blackburn, would never have put his town 
to the expense of the large tip, capacity meter which he designed 
to register the quantity of water supplied to a canal in his district. 

There is a similar instance of inaccuracy with the ordinary 
circular spring-pressure gauge. This instrument, if placed upon 
the — ing main near the engines, the pointer will rush about so 
wildly that there is no reliance to be placed in it, unless upon a 
steady pressure, whereas the mercury gauge is standing perfectly 
quiet close by the same instrument. 

We have, at our works here, made automatic recorders, on the 
principle as described, and also tested those made by others, but 
we have always found them approximate rather than accurate. It 
was for this reason that we introduced our patent automatic regis- 
tering apparatus which you described in your columns of December 
6th, 1889, for which we claim accuracy for the reason thatasthe actual 
flow fluctuates, the pencil attached to the hand of the meter cannot 
possibly fail, as it is geared into the clockwork of the index dial, 
and can be attached to any class of meter—gas or water. : 

Glen Works, Chase Side, Enfield, | HENRY SPORTON AND Co. 

November 13th, 











ENGINEERS FOR Brazit.—The Government of the United States 
of Brazil wish it to be known that engineers are required for 
various branches of worl:, chiefly for Government service. Appl 
cations will only be received from well-accredited and experiences 
engineers, and in the first instance must be made to Mr. ohn 
Samson, F.R.G.S., South American Journal, 287, Dashwood-house, 
9, New Broad-street, E.C. 
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RAILWAY MATTERS. 


A nate issue of the Salt Lake City Tribune says that 
there are in operation in that city Eg miles of electric rail- 

+and seven miles of road operated by steam motors, Eight 
wd s more of electric road are building. There is great activity 
in building and the real estate transfers in the first nine months 
of this year were 38 per cent, more than in the whole of 1889, 


Aprien Poncet, the father of engine drivers in France, 
has had the Cross of the Legion of Honovr awarded to him 
by M. Carnot for long and meritorious service, In 1832 this 
vateran drove the first locomotive made in France over the line 
from Saint Etienne to Rouen, and also conducted the first engine 
on the railroad from Paris to Saint Germain. Poncet, who is 
soventy-five years of age, had forty-eight years of engine-driving. 


Two complete trains of drawing-room cars have just 
been completed for the Buenos Ayres and Ensenado Port Railway 
Company, by the Gilbert Car Manufacturing Company, of Troy, 
N.Y., U.S.A, and St. Ermin’s-mansions, Westminster, England. 
Each train consists of four saloon cars, two ladies’ cars, one buffet 
and smoking car, and one baggage car. The extreme length of 
cars is 65ft., with the exception of baggage car, which is 53ft. by 
oft, 10in. wide. The gauge of rails is 5ft. 6in. The whole of the 
material is of the highest class, and the cars are of handsome 
design and finish. The work has been executed under the super- 
intendence of Mr. Edward Woods, M.I.C.E., the consnlting 
engineer for the railway company. 


Tue proprietors having obtained sufficient technical 
and commercial value concerning the series electrical traction 
system, as exem ified at Northfleet from the operation of the line 
for the last perm met months, it has been decided to di ti 
running. The line was for demonstrative purposes only, and its 
object having now been attained, the proprietors find that there is 
no further reason for incurring the large expense necessitated by 
the smallness of the local traffic, and the heavy rental and charges 
imposed by the Gravesend, Rosherville, and Northfleet pores « 
Company, through whom the parliamentary powers were obtained. 
Careful accounts have been kept of the cost of running for the last 
six months, and from these, when audited, the actual cost of motive 
power on the series system will, we are informed, be made public. 


Tue club train organised by the Chatham and Dover 
Company, the Sleeping Car Company, and the Northern of 
France Railway Company is now a valued international in- 
stitution. Connections have been arranged by this service with 
the South of France, with the Pyrenees, Spain, and Portugal, 
with Brindisi—for the Indian mail passengers—with Italy during 
the winter months, and, lastly, with Cologne, Frankfort, Berlin, 
and all Germany. This ‘last service has only just been started, 
but it promises to be very popular and convenient, as a passenger 
can leave Victoria Station at 3.15 any afternoon, and, travelling 
vid Dover, Calais, and Erquelines, arrive in Cologne at seven 
o'clock the next morning, and in Berlin at 5.30 the following 
evening, in time for dinner. A new service to Italy will also be a 
feature of the winter travel. The train between Calais and Rome 
will consist of saloon, dining, and sleeping cars. 








Tue locomotive superintendent of the Cincinnati, 
Sandusky and Cleveland Railway, Mr. J. 8. Porter, strongly 
advocates painting with aspbaltum all boiler surfaces in contact 
with the water, viz., the inside of the shell and the outside of 
the fire-box and of the flues. He claims, judging by the 
appearance of the pit, that more scale bezomes detached every 
time an engine is washed out than when the scale is allowed to 
attach itself directly to the metallic surfaces. The removal of flues 
is also said to be greatly facilitated, as the vibration caused by a 
few taps of a hammer on the end of a tube, when partly out, will 
shake off the greater part of the attached scale. ith a view to 
economy, Mr. Porter makes in separate parts the rubbing surfaces 
between his engines and tenders, so that when badly worn they 
can be readily and cheaply renewed. He adopts a similar practice 
in connection with the wearing surfaces of Miller hooks, with 
which couplers his passenger equipment is furnished. 


Tue Government of New South Wales has placed with 
the Baldwin Locomotive Works an order for twelve ten-whee] 
passenger locomotives, somewhat similar to the engines of the 
same type built for the Baltimore and Ohio and now running very 
successfully on that road. The Railroad Gazette says limited 
weight—on account of the bridges—makes it necessary to reduce 
the dimensions somewhat, while the specification of materials is 
altered to conform to the practice of the New South Wales 
Government. Thus, the fire-boxes will be of copper, tubes of 
brass, staybolts of copper, and possibly the wheel centres will be of 
wrought iron, The specifications are not yet fully determined. 
The engines will have screw reversing gear. The service for which 
they are intended is to haul passenger trains weighing 144 gross 
tons—2240 lb.—at a speed of twenty-two miles per hour up a grade 
of 176ft. per mile, or trains weighing 176 gross tons at the same 
speed up grades of 130ft. per mile, there being curves of 528ft. 
radius on the 130ft. grades. In all important respects the engines 
will conform to American practice. These engines are to be built 
with the utmost dispatch and shipped direct to Sydney by steamer. 


_ Five years ago the electric motor as a means of propel- 
ling cars and driving machinery had few advocates, and it was for 
along time uphill work to bring conservative minds to a realisa- 
tion of its merits. The Mailroad Gazette says there are now in 
operation 260 miles of electric railroads, which is five miles more 
than that operated by cable, as shown by the recent Census 
Bulletin, No. 11, which covers street railroad transportation—a new 
field in national statistics—and brings forward information which 
can but be a surprise to those who have not been conversant with 
the progress of the electric motor in street railroad work. With 
reference to the mileage of city railroads, it is said that the returns 
from 286 roads give a total mileage cf 3151 miles, which is an 
increase of 1462 miles since 1880, or at the rate of 146 miles per 
year. Ten years ago the total mileage was 1689, and it has nearly 
doubled since that time. Sixty-one miles are operated by steam on 
elevated structures, and 221 miles by steam on surface roads, 
Philadelphia has the largest mileage, 283; Boston next, 200; then 
follow Chicago with 184, New York with 177, and Brooklyn with 
164. Chicago has the greatest length of double track, 176 miles; 
New York next, 161 miles. The total number of street railroads in 
independent operation at the first of this year was 807. 


A MEETING of the representative directors of the Bute 
Docks, Taff Vale Railway, and Barry Dock and Railway Companies 
was held in London on Wednesday for the purpose of idering 
the poopesed amalgamation of the three undertakings, The pro- 

Ings were private, but it is stated that it was decided to issue 
the usual parliamentary notices of their intention to apply to 
Parliament for powers to bring about a fusion of the three 
companies named, while at the same time provision will be made 
for the inclusion of the Rhymney Railway Company at some future 
time, It is intended that all the undertakings shall be controlled 
by one board, and provision will be made for the dissolution of the 
existing companies, or any of them, and for vesting in the amal- 
gamated company the several undertakings. Powers will also be 
Sought to authorise and confirm or give effect to agreements 
between either the companies as at present or the amalgamated 
company and the owners of any other railways, canals, or other 
Property which it may be thought necessary to acquire either by 
purchase, amalgamation, or b working agreement for manage- 
ment and maintenance. In making provision for the amalgamation 
of the boards of directors of the existing companies, the new com- 
pany will ask for powers to elect certain members of the board 
otherwise than by shareholders, i 








NOTES AND MEMORANDA. 


THE mean proportion of organic carbon present in the 
London Thames-derived water was only ‘136 part in 100,000 parts, 
with a maximum of *160 part in any single sample examined during 
the month of October last. 


At a recent meeting of the Paris Academy of Sciences, 
a photo-chronographic apparatus that may be used to analyse every 
kind of motion was descri by M. Marey. A photographic film 
is caused to move across the focus of the lens of acamera. The 
motion is imparted by an electric motor, and with the arrangement 
described the film may be arrested fifty times a second for the pro- 
duction of as many views of the object being photographed. A 
plate giving six views of a trotting horse accompanies the note. 


In a paper, “‘ Magnesia in Portland Cement,” by R. 
Dyckerhoff (Chem. Zeit.), the author, who has already pointed out 
the dangerous character of cements rich in magnesia, their tendency 
being to expand slowly after setting, careful measurement of their 
expansion giving also only doubtful indications unless at least balf 
a year has elapsed since gauging, says he is disposed to fix the 
maximum permissible amount of magnesia in Portland cement at 
4 per cent., and the Association of German Cement Manufacturers 
has formed a committee to report on the subject ; such makers as 
are using dolomitic material being specially interested. 


A German patent has been taken out for a bleaching 
oil, in which about 10 kilos, of good bleaching powder are dissolved 
in 100 litres of cold water. Twenty litres of the clear liquid are 
then mixed with 100 kilos. of dark-coloured heavy petroleum of 
0905 specific gravity at 20 deg., or with tar oils, and the mix- 
ture thoroughly stirred up and allowed to settle. The oil, which 
is still somewhat turbid, is drawn off and mixed with the heaviest 
distilled resin oil in the proportion of 25°30 parts to 50°75 parts of 
the latter. Fabrics treated with this mixture are said to require 
much less time and treatment for bleaching than otherwise. 


Cray cannot be separated by levigation from the ver, 
finely-divided felspar, mica, or quartz with which it is mixed, 
since they all remain suspended in water for along time. Mica 
being the only one of these minerals which sparkles when 
suspended in water, it may be concluded that clays which have 
this property contain mica, from which are derived the alkalis so 
often found in clays in a form soluble in sulphuric acid. When 
clays are treated with sulphuric acid, only the clay and the mica 
are dissolved ; the felspar and quartz are not attacked. Both the 
solution and the insoluble matter will contain alkalis, that in the 
former—chiefly potassium—being derived from mica, and that in 
the latter from {iapar 


Ir is very common to speak of Siemens steel and 
Seimens-Martin steel as though they were the same thing. Mr. 
F. J. R. Canella has given the following clear distinctive explana- 
tion, which will be of use to many :-—‘‘In the earlier or Siemens- 
Martin process malleable iron, wrought scrap, or scrap steel is 
melted in a bath of pig iron, from which the impurities are elimi- 
nated solely by the action of the flame and the addition of spiegel 
or ferro-manganese, Wrought metal or scrap is an essential 
element of the process, and no ore is used. In the Siemens process, 
on the other hand, a much larger relative quantity of pig iron is 
employed, and aere* scrap is also generally worked up, the 
process can very well do without it. Then, again, the impurities 
are driven out from the pig iron by the addition to the bath of a 
properly selected iron ore, which becomes reduced while its oxygen 
carries away the carbon, and assists in the formation of a silicious 
slag. Both processes require Mushet’s addition of ferro-manganese 
at the end, a common need for steel-making processes. It will 
require very little further explanation to show that the Siemens 
process lends itself more readily than the Siemens-Martin to the 
production of large quantities of a high-class material of uniform 
nature, as pig iron and iron ore of the necessary quality are always 
available in any required amounts, whereas wrought iron scrap and 
scrap steel are very difficult to procure in quantity and of the 
required quality.” 

IN a sd on ‘Combustion under a High Pressure” 
Mr. W. Hempel—J/ournal of the Chemical Society—describes a 
large number of experiments carried out in order to ascertain the 
influence of increased pressure on the quantity of sulphuric 
anhydride formed by the combustion of sulphur, and on the 
quantity of nitric acid produced by the combustion of nitrogen, 
either alone or with carbon. The combustion of the sulphur was 
carried out in dry oxygen in iron vessels, that of the nitrogen in 
steel autoclaves lined with platinum. Ignition was effected by 
means of a platinum wire heated momentarily to its melting 
point by an electric current. Five quantitative experiments on 
the combustion of sulphur in oxygen showed that under a pressure 
of 40 to 50 atmospheres about half the sulphur is directly 
oxidised to sulphuric anhydride; under a pressure of 72°5 atmo- 
spheres the proportion of sulphuric anhydride produced is 
considerably less, In the experiments on the combustion of 
nitrogen, varying quantities of air, oxygen, and electrolytic gas 
were compressed in an autoclave of 28 c.c. capacity, containing a 
little concentrated potash, and after combustion the nitric acid 
produced was reduced with ferrous chloride, and estimated as 
nitric oxide. The results showed that the quantity of nitric oxide 
obtained increases with the pressure. hen, for example, the 
autoclave is filled with air under the ordinary pressure, oxygen 
forced in until the pressure reaches 55 atmospheres, then 
electrolytic gas until a nee of 211°5 atmospheres is attained, 
a quantity of nitric acid corresponding to 10c.c. of nitric oxide is 
produced, 


A rReEviIEW of the Metric System, as summarised 
by Mr. B, A. Gould in a recent issue of the Journal of the 
Association of Engineering Societies, shows little real progress 
in the last twenty years toward the adoption of the system in any 
of the English speaking countries; and, the Engineering Neiws says, 
without their co-operation and consent it can never become any- 
thing like a universal system, since nearly two-thirds of the com- 
merce and manufacturing of the world is in their hands. But the 
extreme delicacy with which the weight of the standard kilogrammes 
was determined is indicated most strikingly by the following para- 
graph :—‘‘ In the early weighings a curious fact became palpable, 
which indeed ought to have been anticipated, and which has led 
to the substitution of the word mass instead of weight, in all the 
subsequent publications of the committee. The force of terrestrial 
gravity was found to vary perceptibly at the different balances— 
because of their difference in elevation—indeed, the weighings 
show an appreciable difference between the weights of the two kilo- 
gramme standands when one rests upon the other, and when they 
are placed in the pan side by side. This will readily be appreciated 
when it is remembered that for 1 cm. of greater altitude the force 
of terrestrial gravity for a kilogramme is diminished by 0:003 
milligrammes. And since 0°001 milligrammes can be recognised in 
a series of weighings, and the centre of gravity of the two proto- 
types is higher in one case than in the other by half the height of 
one of them—which exceeds 3 cm.—the phenomenon was soon 
explained. The force of gravity at the Bureau has recently been 
carefully determined by the French army engineers, and the 
po a an of the word ‘mass’ removes all difficulty.” That the 
difference in the earth’s attraction resulting from the removal of a 
pe less than 0°1ft.—-0984ft.—or l}in. from its position relative 
to the centre of the earth should be recognisable in a balance is, 
indeed, an impressive evidence of the delicacy of modern instru- 
ments of precision. That distance is about one-212,000,000th part 
of the radius of the earth at Paris; but weighing a kilogramme to 
within a thousandth rt of a milligramme is equivalent to 
weighing it within 1 x 1000 x 1000 = 1,000,000, 000th part, 
or within five times the accuracy necessary to distinguish the effect 
of lifting the body 1}in, further from the centre of the earth. 





MISCELLANEA. 


Tue National Telephone Company announces that the 
trunk line between the London, Manchester, Liverpool, and Bir- 
mingham Exchanges is now open to the public. 


Tus Council and President of the Institution of Elec- 
trical Engineers gave their annual conversazione on Wednesday 
evening in the galleries of the Royal Institute of Painters in 
Water-colours at Princes’ Hall, Piccadilly. 


On Monday next, the 24th inst., Professor Vivian 
Lewes will commence a course of lectures at the Society of Arts on 
‘* Gaseous Illuminants.” The course will consist of five lectures, 
to be given on successive Monday evenings up to December 22nd. 


Lorp Connemara opened the Villupuram-Trinomandi 
section of the Villupuram-Guntakul Railway on Monday. Speak- 
ing at luncheon afterwards, he expressed the hope that the whole 
of the South Indian famine lines would be completed in two years. 


Tue Britannia Company, Colchester, are sending out a 
catalogue of technical books in the mechanical arts, by various 
authors. They say:—‘‘ We have often felt the want of such a 
catalogue, and have met with many others requiring the details 
it gives.” 

Tue Pulsometer Engineering Company inform us that 
for their system of mechanical filtration apparatus they have now 
in hand sodas for plant for filtering nearly two and a-half million 
gallons of water per diem, a portion of this being a repetition order 
for a foreign waterworks. 


Tue making of artificial fuel gas is deeply interesting 
Pittsburg manufacturers. Makers of regenerative gas furnaces for 
making artificial fuel gas by the Siemens-Anderson process ! ave 
considerable work in hand on new plant for mills. ey say they 
can manufacture gas cheaper than it can be piped from wells, 


At a meeting of the Liverpool Engineering Society on 
Wednesday evening, November 12th, a paper entitled ‘‘ Water 
Pressure Engines,” by Mr. John 8S. Brodie, Assoc. M. Inst. C.E., 
was read. After a general introduction on the subject, the author 
dealt with some water-pressure engines which had recently been 
erected at the Whitehaven Waterworks for the —— of pumping 
water to a portion of the town which is situated at a high level. 


THE production of Basic Bessemer steel by the 
Aachener Hiitten Actien Verein, of Rothe Erde, near Aachen, 
Germany, during ten years ending ending 23rd of October last, 
reached the enormous total of 1,000,000 tons, a result which has 
not, we believe, been attained by any other works in the world. 
To commemorate this event the Aachener Hiitten Actien Verein 
has given £7500 to its fund for providing for aged and incapacitated 
workmen, and £2500 for the erection of schools. 


An extraordinary accident occurred in Manchester on 
Tuesday. For some time past workmen have been engaged con- 
structing sewerage works in Stretford-road, an extensive thorough- 
fare, and on Tuesday three of them were so employed at a poiut 
situate in the district of Hulme, where an old sewer crosses the 
new one. Just prior to the old sewer being tapped it burst, and 
the great volume of water thus liberated flooded the workings. 
Two of the men managed to extricate themselves, but it is said 
that the third was drawn into the vortex and swept down the sewer 
with great rapidity. 


Notice has been given, on behalf of a committee 
representing the majority of London vestries and district boards, 
of a Bill to be introduced into Parliament next session dealing with 
the water supply question. The Bill will propose to transfer the 
undertakings of the eight water companies now supplying the metro- 
polis to the London County Council, or some other representative 
body, on terms to be fixed by a board of arbitration, and to empower 
the new water authority to supplement the existing supply by taking 
water from Rickmansworth and Leatherhead. It is also intended 
to insert clauses relating to the rates of charge. 


Aw old form of wood paving is being tried in Bristol. 
An area has been laid in Bridge-street, on what is called the Elli 
system. It consists of a number of oak pegs, varying from 2in. to 
4in. in diameter, 44in. deep, and laid on a bed of gravel Sin. deep, 
the latter having a small covering of sand. The spaces between 
the pegs are well filled in with sand, watered, and repeatedly 
rammed, until an even and solid surface is produced. It is 
claimed that it is less expensive, more durable, easier to remove 
for the purpose of laying pipes, as there is no bed of concrete, 
and that it is not so slippery as the blocks. 


Ow1ne to the increased duty of 40 per cent. imposed 
on English coal imported into the Black Sea, all English vessels, 
except those bringing a general cargo, now arriving at Odessa, 
come in water ballast instead of bringing coal. The a 
of this new impost will probably be that during the winter Odessa 
will have a coal famine similar to that which afflicted that city in 
1887. The Russian coal brought from the Azoff and the Donetz basi. 
is lying in huge heaps near the quays, but no one will purchase it. 
It is of a brown shaly substance, and its heating and combustible 
qualities are equal to about 10 per cent. of those of British coal. 


Tue Panama Canal is actually a thing of the past, 
and nature in her works will soon obliterate all traces of French 
energy and money expended on the Isthmus. Reports of October 
25th say that the late heavy rains have caused vast slides into the 
canal from the hilltops near Obispo, and the canal excavation at 
Circaracha is entirely filled up. Only one dredge of the American 
Company now remains at Colon, the Nathan Appleton. Thedredge 
Ferdinand Lesseps, of the same company, was sunk about sixty 
miles from Colon, while being towed to Greytown. Lieut. N. B. 
Wyse, acting for the Panama Company, writes from Bogota, under 
date of October 20th, that owing to the exacting terms sought to 
be imposed by the Senate Committee, “‘it appears that it will be 
impossible to reach an understanding.” 


Tue law passed at the last session of the Illinois 
Legislature, providing for an immense system of drainage for the 
benefit of Chicago and its environs, and preparing for the building 
of a great waterway between Lake Michigan and the Mississippi 
River, has been declared constitutional by the supreme court of the 
State, and will soon begin to takea practicalform. The Engineering 
and Mining Journal says:—The main plan involves a diversion of 
the sewage of the city from the Chicago River and Lake Michigan, 
sending it through the Illinois and Michigan Canal, or the Desplaines, 
into the Illinois River, with a sufficient flow of water to render it 
harmless to the health of the districts through which it is to pass, 
The State authorities, to insure the best results in this and other 
respects, decided that the sewage outlet must be made also a 
navigable waterway. 


AN incident occurred on Saturday last which showed a 
fertility of resource in emergency worthy of the Arizona Kicker. 
A newspaper was printed with a 15-ton steam road-roller. It 
appears that, owing to an accident at the gas works, the town of 

iddlesbrough was wholly deprived of gas for all purposes. This 
did not reach the ears of the manager of the North-Eastern Daily 
Gazette until ten o’clock, but a novel idea was evolved and —_ 
acted upon. A gang of men was hastily obtained from the neigh- 
bouring works, and heavy iron plates were laid in the Grand Hotel 
yard adjoining the printing machine room, through the wall of 
which a large aperture was made. A 15-ton steam road-roller was 
then got into position, shored, and rapidly geared, and one hour 
only after the ordinary time of starting the powerful Marinoni 

rinting machines began work; the issue of, we are informed, 
4,000 copies being produced without hitch in the unique manner 
described. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Tar Enoineer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good Saith. No notice what- 
ever can be taken of y nicat 

'," We cannot undertake ° yg oe drawings or manuscripts ; we must there- 
fore request corresponden' copies. 

f In oie to avoid trouble and confusion, we find it necessary to inform 

correspondents that letters of inquiry addressed to the public, and intended 

for insertion in this column, must, in all cases, be accompanied by a large 

envelope legibly directed by the writer to himself, and bearing a 1d. tage 

stamp, in order that answers received by us may be forwarded to desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

F. P. P. (Reigate).—Old. Patented. 

W. B. (West View).—The irregularity is most probably due to the presence of 
priming water in the cylinders. What kind of indicator were you using / 
X.—There is no single book on railway construction wp to date. The last 
work of the kind published was Drysdale Dempsey’s. The subject is far too 

large to be treated properly in a single book, 

J. H. T.—(1) You cannot for your purpose have a better book than “ Electric 
Lighting,” by Urquhart, published by Crosby Lockwood and Co, (2) Write 
to the Curator, Botanical Museum, Kei. 

R. D.—The use of a provisional protection is that it gives you a date. You 
might find, after you had taken out a patent, that improvements and 
alterations were wanted in the invention. Then vou would have to take a 
second patent. But by protecting the general seatures of the invention, you 
can have nine months for experiments, and then take a complete patent, 
which will supersede any other patent taken out for the same invention at a 
date subsequent to that of the provisional protection. 








STRESS IN CAST IRON CYLINDER COVERS. 
(To the Editor of The Engineer.) 

Sir,—I should be obliged if any reader would inform me, through your 
valuable journal, if there is any book which treats of the strains in cast 
iron cylinder covers, or other similar structures. | know where I can 
find the strains in circular flat plates discussed, but not where the plate 
is developed into what might be called a circular beam. 

I also want to find a somewhat similar subject, viz., the strains in brick 
or stone vaults, either hemispherical or segmental. i Be Be 

Chicago, November 10th, 
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increased rates. 
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MEETINGS NEXT WEEE. 


Tre Institution oF CrviL Enoinrers.—Tuesday, November 25th, at 
8 P..—Ordinary meeting. 5) to be read, with a view to discussion: 
—‘‘The Vibratory Movements of Locomotives,” by Professor John Milne, 
F.R.S., and Mr. John MeDonald. 





InsTITUTION OF ELECTRICAL Encineers.—Thursday, November 27th, 
at 8 p.m., adjourned discussion on the following papers:—‘‘ The Efficiency 
of Secondary Cells,” ‘On the Chemistry of Secondary Cells,” by Professor 
W. E. Ayrton, F.R.8., vice-president, Mr. C. G. Lamb, B.Sc., and E, W. 
Smith, Associates. 

CLEVELAND INSTITUTION OF ENcINEERS.—Monday, November 24th, at 
7.80 p.m., in the Hall of the Literary and Philosophical Society, Corpora- 
tion-road, Middlesbrough. Paper to be read aan discussed:— On the 
Desiccation of the Blast in the Manufacture of Pig Iron,” by Mr. W. Henry 
Fryer, Coleford. 

Society or Arts.—Monday, November 24th, at 8 p.m. Cantor lectures: 
“Gaseous Iluminants,” by Prof. Vivian B. Lewes. Lecture I.—Intro- 
duction—-Flame—The causes of luminosity in flame—The researches of 
Sir Humphrey Davy, Frankland, Soret, Stein, Hilgard, Blochman, and 
Heuman on the luminosity ef flame—The effect of temperature, density, 
and composition on the illuminating power of gaseous flames. Wednes- 
day, November 26th, at 8 pm.—Ordinary meeting. ‘‘ Physical Tests in 
Competitive Examinations,” by Mr. Francis Galton, F.R.8. 








DEATHS. 
On the 14th inst., at Colwall, Great Malvern, Steruen Ba.iarp, 
M.1.C.E., in his 87th year. 
On the 18th November, at 13, Upper Phillimore-gardens—the residence 
of his father-in-law—ArtuuR WiLDMAN Burnett, M.I.C.E., second and 
only surviving son of John R. F. Burnett, of 8. Hampstead. 
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THE LOSS OF H.M.S. SERPENT. 














From the account given of this great disaster by the 
three and only survivors, it would not appear to be in any 
way due to faults of construction or equipment. Although 
bad weather had been encountered, no mishap had 
occurred to the machinery or steering gear. It does not 
seem either that proximity to the land was occasioned by 
desire to seek aport. The course being steered at the time 
of striking, the speed at that moment, and the narrative of 
the survivors, gives no indication of such an intention on 
the part of the commander. The circumstances all point 
to another cause. Camarinas is just north of Cape 
Finisterre, and a vessel steering to pass the latter at a 
distance of ten or twenty miles would, if she met a 
strong set to the eastward, and was unable to see 
the land or make out a light, probably strike the 
land at the point where the wreck occurred. Such an 
incident would be more likely if the weather during the 
day was such as to prevent astronomical observations 
being taken, and the position of the ship fixed at noon. 
Prudence, however, would then dictate the use of the 
deep-sea lead. Soundings taken every hour would have 
foretold the approach to the coast; but, if omitted, there 
is nothing in thick weather to indicate its proximity. We 
believe therefore that for some hours the Serpent had 
been strongly set in towards the land, and that an 
inadequate allowance had been made for this, the result 
being that instead of going well clear of Cape Finis- 
terre, she struck the land just north of that point. Large 
masses of iron in the vicinity would not affect the compass 
at any great distance, though it might aggravate the 
danger if the ship had from other causes approached too 
close. Hundreds of vessels pass Cape Finisterre daily, 
and do not experience any special compass deviation. 

Though we are glad to find that the construction 
of this vessel and her equipment are in no way 
answerable for this terrible accident, and chiefly 
because there are others of similar type now in com- 
mission, we cannot let the occasion pass without 
pointing out that these vessels are unnecessarily over- 
weighted by the guns they carry. To take six 6in. 
guns, each weighing five tons independently of the 
carriage, and to mount these in sponsons at the bow 
and stern of a ship with a total displacement of 1770 
tons, is at once to reduce any good qualities she may 
have as a cruiser. It must be remembered that the 
bin. gun is capable of piercing Yin. of armour, and then 
the question arises of what utility will that be to such 
a vessel as the Serpent? She is not going to fight an 
ironclad or an armoured cruiser with a 9in. belt. She 
may have to meet a hostile cruiser of similar dimen- 
sions or a merchant ship converted into an auxiliary 
war vessel. In either case a greater number of lighter 
guns would be a more effective armament. But the 
Serpent class were not originally intended for cruisers, 
and it may be said that no vessel under 2000 tons can 
be effective for this purpose. Adequate speed and a 
large supply of coal cannot be obtained with such 
dimensions. The first two vessels of this type—the 
Scout and Fearless— were designed for. sea-going 
torpedo vessels. Naval officers had for some time been 
asking for a craft large enough to keep the sea with a 
fleet, which torpedo boats could not do, but not of a size 
to be otherwise than handy and a small target for the 
enemy’s guns. The Scout and Fearless did not carry out 
these conditions, but as dispatch vessels with a light arma- 
ment they are very useful. Then followed the Archer, Brisk, 
Cossack, Mohawk, Porpoise, Racoon, Tartar, and Serpent. 
The displacement was increased to1770 tons, and the arma- 
ment consists of six 6in. guns instead of four 5in. guns. 
The same number of Sin. guns would have been quite 
sufficient, and this class viewed as dispatch vessels rather 
than cruisers would have been of greater service to the 
fleet. The views here expressed received strong confirma- 
tion in the report of the three distinguished admirals who 
were requested by the Admiralty to report on the Naval 
Manceuvres of 1888, and “ as to any defects of importance 
which were developed in any of the vessels employed 
and their cause.” Speaking of the Archer class they said, 
“Tt is reported unanimously that the armament is too 
heavy, and consequently the vessels arecrank . . . 
that the weights forward are too great for vessels with 
such fine lines, and this naturally causes them to pitch 
heavily. Over 34 tons of deadweight are carried on 
the forecastle. The Committee are of opinion that much 
of this weight in the eyes of the ship should be reduced 
... and that the two 6in. on the forecastle should be 
replaced by Sin. guns. They submit also that the proposal 
to substitute 5in. for 6in. guns throughout is, in view of 
the crank nature of these vessels, as reported by their 
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late captains, worthy of the most serious consideration.” 
The First Naval Lord—at that time Sir Arthur Hood— 
on this portion of the report remarked, “I quite concur 
in the view that these vessels are too heavily weighted 
forward, and should have preferred the substitution of 
5in. guns for 6in., one pilot-house instead of two, and the 
anchors stowed further aft.” It would be thought after 
this strong consensus of opinion that the foremost 6in, 
guns would at least have been changed in those vessels 
of the class at home, and the same alteration effected in 
the others at the earliest opportunity. But nothing has 
been done, though one of the admirals of this Committee 
has for some time been himself First Naval Lord, and 
now dispatches the Serpent with the condemned equip- 
ment across the Bay of Biscay at the worst time 
of the year. Some explanation of this should be 
forthcoming. The First Lord in his speech at 
Bedford on Monday stated that not one of the 
three admirals in any way intimated in the report 
that these vessels were in any degree not seaworthy; 
but the experience gained then was not sufficient 
to justify any such strong opinion. They, however, 
went very near it, and stated that on one occasion when 
steaming across a moderate swell, the Racoon took in a 
sea which did great damage, and broke in the fore hatch, 
which was battened down. It is evident that a succes- 
sion of such seas would place the ship in jeopardy. A 
design which, when completed, produces a crank 
vessel, and which is condemned in the principal portion 
of her equipment, cannot be considered otherwise than 
defective. Unwillingness to allow that any mistake can 
be made at the Admiralty has probably prevented these 
alterations being made, and we regret that Sir Vesey 
Hamilton should have acquiesced in this inaction. It is 
time that the whole question of weight and number of 
guns for each class of ship should be seriously recon- 
sidered. When the six-inch B.L. gun was adopted as 
the substitute for the sixty-four pounder, it was not 
foreseen that the weight of the former would in the 
process of development attain to five tons, and its pro- 
jectile to 100 lb., while its penetrating power is equiva- 
lent to the ten-inch muzzle loader. Clearly such guns are 
out of place in small and lightly-built ships. Naval 
officers consider the Iris and Mercury, which have been re- 
armed with thirteen din. guns in place of the old 64-pounders 
as provided with the exact class of ordnance adapted for 
cruisers. Although of 3700 tons, no larger piece is 
mounted. Another point that requires consideration is, 
whether we are not constructing all our vessels of too 
light material. Greater stiffness at the expense of a knot 
would give a better general result. In his letter to the 
Times, published on Tuesday, Admiral Sir George Elliott 
explains that when he used the expression “ jerry-build- 
ing,” in reference to some of our cruisers, he referred to the 
structural strength of hull and engines in relation to the 
stability and staying power of those vessels when contend- 
ing against heavy weather, and not to the material em- 
ployed. In a few words, he means they are too lightly 
built for the heavy weights put into them. 

Mournful in the extreme as the circumstances attending 
the loss of the Serpent undoubtedly are, we trust that 
they will not be without an active influence in causing 
the defects we have alluded to receiving prompt recog- 
nition and remedy. 


THE GREAT WESTERN ACCIDENT. 


THE collision which occurred at Norton FitzWarren, 
near Taunton, on the 11th inst., presents few points 
of technical interest. In the ordinary course a slow 
goods train was shunted from the down to the up line, 
to permit a down train to pass. The signalman, who 
was old, and had received a severe injury to his head 
some months before, forgot that the slow goods still 
stood on the up road, and gave line clear to the driver 
of a special conveying to London passengers just 
landed at Plymouth from one of the Cape steamers. 
The night was dark and wet, and the driver of the special, 
running at some fifty miles an hour, knew nothing of the 
goods train until he ran into it, engine to engine. The 
fireman of the goods train seems to have shifted his head 
light the moment before. The result of the collision was 
disastrous. Ten persons were killed by the shock, or, 
dreadful to relate, were burned to death before they could 
be released, the engine fire igniting the shattered wood- 
work. The tender of the special was driven right through 
the coach next to it, and the fireman actually opened one 
of the doors and leaped out practically unhurt. Both the 
drivers and firemen escaped. 

As is usual in these cases, the columns of the daily 
press have been filled by letters from correspondents 
suggesting various more or less impracticable devices for 
averting the consequences of such collisions in future. 
Thus, one gentleman suggests that in all passenger trains 
a leading coach should be provided filled with bales of 
wool to break the shock. All schemes of this kind 
embody a fatal principle. It is as though a physician 
treated symptoms instead of going to the cause of the 
disease and attacking that. The proper course to pursue 
does not lie in interposing buffers to reduce the shock of 
collisions, but in securing such conditions of working the 
traffic that collisions shall not take place. It has been 
pointed out that a main road should not be used as a 
siding, and there is some force in the argument; but 
under a proper system of signalling the practice 
is quite legitimate. 1t has been argued that if there had 
been sufficient siding accommodation at Norton, the 
accident could not have occurred. Perhaps this is true, 
but there is no certainty about the matter. Unfortunately, 
signalmen often forget that there is a train or a light 
engine on the line even when there is plenty of siding 
accommodation. A very serious collision occurred not 
very long ago near London brought about in this way. 
A light engine was permitted at night to draw through a 
station and stop outside on the main road. The signal- 
man forgot all about it, and a passenger train dashed into 
it. The line was curved, the night dark, and the tail 
lamp of the standing engine hidden by some trucks in a 
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siding. At present, and for some time past, collisions of 
this kind, due to forgetfulness on the part of signalmen, 
have been about as numerous as collisions from any other 
cause. This circumstance points to a weak spot in a 
system of signalling which is nearly perfect, and deserves 
the consideration of the principal signal-making firms of 
Great Britain, and should not be overlooked by traffic 
managers. A correspondent suggests, in another page, 
the use of detector bars, and no doubt these might under 
certain circumstances be used. ‘There, are, however, 
very great difficulties in the way of their adoption. To 
put down locking gear for and at a pair of points is one 
thing, but to lay down the equivalent of the safety bar 
over half a mile of main road is quite another affair. A 
very simple modification of the stuff system might, how- 
ever, be adopted with advantage. The driver, we shall 
say, of a down train, has to shunt on the up line; before 
crossing, let him obtain a staff from the signalman. This 
staff is so constructed that it acts the part of a key, and 
until it is restored to the signal-box the up road cannot 
be cleared. There is nothing at all novel in suggesting the 
use of a key staff. The employment of such a staff for so 
simple a shunting operation as that of which we speak has 
not, however, so far as we are aware, been proposed before. 
Again, it would be quite practicable to employ an electric 
current to ring a bell continuously in the signal-box so long 
as a train stood on the line. This system has been very 
well worked out on some continental railways, a bell ring- 
ing always while a train is standing in the station. 
Various devices of this kind will suggest themselves to 
ingenious minds. 

It may be said that a signalman competent to perform 
his duties will not forget that he has left a train on the 
road in a place where it ought not to be. To argue in 
this way is to show a total inability to understand the 
workings of the human mind. As a matter of fact signal- 
men constantly forget. They are not gifted with superior 
intelligence, placing them on a mental platform above 
ordinary mortals. It is only rarely, however, that an 
accident occurs as a consequence. A shunted goods 
train will be entirely forgotten, and only called to 
mind when the driver, tired of waiting, refreshes 
the signalman’s memory by energetic whistling. In 
a sense, the entire complex interlocking system now 
in use has been devised simply to avoid the consequences 
of forgetfulness on the part of the signalman. For ex- 
ample, without interlocking gear he might proceed to 
shunt a train across the road, totally forgetting that he 
had not first put his signals at danger. This system of 
precaution ought to be extended, and we have no doubt 
that it will be extended. It ought to be practicable to 
keep the fact that a train is in a certain place con- 
stantly before the signalman. The larger the station, 
and the greater the number of lines, the more likely is he 
to make a mistake. If there are three or four roads and 
numerous trains, he may very easily forget on which of 
the four he has placed an obstacle. In the day time he 
can generally use his eyesight to settle this point. On 
dark, wet, thick nights, it is possible to make a mistake, 
even on straight roads; but the great source of error is a 
sharp curve. A train once round that is out of the signal- 
man’s sight, and may easily slip out of his memory 
as well. 

Something might perhaps be said about the policy of 
putting elderly men in important stations; but it must 
not be forgotten that these are not unfrequently the 
steadiest and best men it is possible to employ, and the 
Norton box was certainly not one in which the work was 
overwhelming. Last week a whole crop of railway acci- 
dents occurred ; fortunately none of the others was com- 
parable in magnitude with that on the Great Western 
Railway. 





THE EMPLOYMENT OF LIGHT RAILWAYS. 


THE portable railway has proved itself so serviceable as an 
adjunct to the plant of individual agriculturists and manu- 
facturers, that a tendency has sprung up in many countries 
to extend its advantages by creating a system of light 
‘“‘feeder”’ lines subsidiary to the ordinary trunk and local 
railways. Hitherto Great Britain has remained rather out- 
side this tendency. Doubtless, the fact is to a considerable 
degree accounted for by the great mileage of standard gauge 
railway in this country, and also by the density of the 
population, which renders light railways inadequate to the 
permanent satisfaction of the traffic requirements of a 
district. But there is also no doubt that they might be much 
more largely adopted, to the profit of our agricultural industry 
in particular. Now that a system of light railways is to be 
constructed in Ireland, the subject may be expected to receive 
more attention in England itself. On the Continent and in 
other parts of the world light railways are being extensively 
adopted, and in some countries the movement is so pro- 
nounced as to have led to schemes of national importance, 
embracing almost the entire area of the country. The main 
feature of this movement is the rejection of the light railway 
proper—which is really only a rural steam or electric tramway 
of standard gauge—in favour of narrow gauge lines. This 
result is doubtless in larger part due to the efficiency with 
which the little Decauville railway performed its functions 
at the Paris Exhibition last year, and in that respect is a 
remarkable example of the practical value of illustrating 
engineering practice by working processes. France is the 
country in which the adoption of “feeder ’’ lines is extending 
most rapidly, and the larger favour accorded to the narrow 
gauge system is shown in the fact that the public funds are 
to be devoted to the construction of 17,000 kiloms. of lines 
60 cm. in width, while the extension of the existing system 
of full gauge light railways has entirely been left to private 
enterprise. Within the past month a narrow gauge railway 
company, with a capital of 40,000,000f., has been formed in 
Paris to exploit concessions from the Departmental Councils, 
and it is not so long ago since largely increased resources were 
placed at the disposal of the Decauville Works by the con- 
version of that concern into a joint stock company. The sup- 
porters of the narrow gauge system have induced the Chamber 
to consider that beyond a certain point standard gauge lines 
involye a needless and unproductive expenditure; that with 
a trunk system of ordinary railways already in existence 
money is to be much more usefully spent in laying down two 
hundred lines of “feeder” railway than in extending the 


existing lines by half or a quarter as much. The advocates 
and promoters of narrow gauge railways urge that every 
French village ought to be traversed by its tiny railway, and 
they argue that the increase in transport facilities would 
produce more in the stimulation of agricultural and other 
industries than it would cost. So enamoured are French 
engineers of the narrow gauge railway, that they propose to 
apply it not only in its proper function as a “ feeder” of 
the main lines, but in substitution for them. Thus it is 
intended to construct the entire railway system of Ton- 
quin of the 60cm. gauge; a line nearly a hundred 
miles long has been constructed of this width in Annam ; 
and it is even proposed to traverse the Sahara Desert 
between Algeria and Senegal with a 60cm. line. Out- 
side of these schemes the decision to intersect France with 
nearly 11,000 miles of narrow gauge railway is certainly 
a remarkable one. In other European countries transport 
development in this direction is not so marked. But small 
railways have been largely adopted in Belgium, and the 
military engineers who have the charge of railway extension 
in Russia have already considerably employed the system, 
and seem likely to do so much more largely in the future. 
It has been suggested, indeed, that the Trans-Caspian Railway 
should be constructed of 60cm. gauge. The Swedish Govern- 
ment has just approved the construction of narrow gauge 
railways for the conveyance of timber, and a Belgian con- 
tractor has obtained a concession for the construction of a 
line in Turkey. Outside of Europe, the narrow gauge railway 
is being extensively adopted in South America; and it would 
seem that the greater part of the rolling stock and material 
required for such enterprises is supplied from Continental 
workshops, though English engineers have lately entered the 
market with more vigour than they have previously shown. 
It cannot be said that transport in Great Britain is 
incapable of further improvement. There is no doubt that 
such improvement, so far as it could be effected by “ feeder ”’ 
lines, either of standard or narrow gauge, is checked in this 
country by the heavy cost and inconvenience which attaches 
to the obtaining of legislative sanction to enterprises of this 
sort. The movement in France and elsewhere may perhaps 
be of service to the industrial and engineering community 
equally if it stimulates the construction of “feeder” lines in 
this country. 


FIRE AT THE GROSVENOR GALLERY DISTRIBUTING 
STATION. 


A FIRE occurred at the Grosvenor Gallery distributing 
station of the London Electric Supply Corporation on 
Saturday morning, which presents some interesting features. 
It will be remembered that there was at the Grosvenor 
Gallery a large electric light station. This has for some 
time been worked in connection with Deptford, high-tension 
electricity being sent up from the latter place. More recently 
the St. James’s premises have been used rather as a dis- 
tributing than a generating station, and within the last few 
weeks the removal of engines and boilers has been under- 
taken. Meanwhile a considerable number of Ferranti 
converters have been temporarily placed in various posi- 
tions in the buildings, until the engines and boilers 
could be got out of the way. These transformers are 
arranged and worked in blocks of three or four. They 
receive the current from Deptford at a pressure of 5000 
volts, and let it down to about 2000 volts or less, at which it is 
distributed to the secondary or house converters, which let 
it down to about 200 volts. The primary converters are 
worked for two hours at a time, and then allowed to cool, 
the current being switched on to a second set of converters. 
One of the sets was placed under a water tank of galvanised 
iron. To prevent condensation and drip, a timber ceiling 
had been constructed under the tank, and coated with pitch. 
At about six in the morning, when there is little lighting ing 
done, the switch man in charge of the converters proceed 
to change the converters as just described. High-pressure 
electricity has an unfortunate proclivity for following any- 
thing that will start an arc. The switch man found that the 
plug switch went stiffly, and instead of driving it home 
sharply, he hesitated, and sparking began. Then he seems to 
have lost his presence of mind, and pulled the plug out slowly, 
which was instantly followed by an arc about Yin. long, which 
burned up the brass and copperin a flare. The resistance of this 
arc prevented the melting of the safety fuse. Instead of going 
to the main switch and cutting the current clean out, the man 
ran to the telephone and told the engineers at Deptford to stop 
the engines. A couple of minutes were lost in this way, and 
during that time the pitched wood under the tank caught 
fire. In twenty minutes the whole place was alight, and 
in an hour the conflagration was practically over, the entire 
contents of the building being destroyed. As unfortunately 
there were no transformers in reserve, the result has been that 
the Electric Supply Corporation have been compelled to 
ask the forbearance of their customers for a couple of weeks. 
In reply they have been met in the most friendly spirit. 
Double shifts of men are working night and day on the 
ruined premises to get them cleared out, and at the factory 
of Messrs. Ferranti and Co. making new converters; 
and, such is the energy that has been displayed, that 
it is hoped lighting will be resumed on Saturday next. 
In one sense the accident has not been an unmixed 
evil, as the stoppage will give opportunities sorely 
needed for making proper joints in the Ferranti cable at 
Deptford, completing switches, &c.—matters very difficult to 
carry out properly when the work can only be done a bit at 
atime as it chances that the engines can be stopped for a 
little while. The accident had nothing whatever to do with 
the efficiency of the system. It resembles in all respects the 
mistakes made by a signalman, resulting in a collision. It 
must not be forgotten that the Electric Supply Corporation 
have had great difficulties to contend with, working as they 
have done against time to get the existing installation cleared 
out of the basement of the Grosvenor Gallery and the court 
at the back of Bond-street. The fire did not touch the 
Gallery, being confined to the room erected over the boilers at 
the other side of the court. The Deptford station wassupply- 
ing 40,000 lights. 


IRON AND COAL ROYALTIES. 

Tue Commissioners appointed to inquire into the extent 
and incidence of the royalties on coal, iron, and other minerals 
have just held some sittings in Edinburgh to take the evidence 
of Scotch witnesses. As far as can be learned, the evidence 
is of the same nature as that which fills the bulky Blue-book 
recently published, giving the evidence of Northumbrian, 
Yorkshire, and other witnesses. It does not appear that the 
royalty-rents differ very materially on the same class of 
minerals, but there is, of course, the great variation between 
the respective royalties on coal and hematite iron, for instance, 
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and iron produced abroad, with little or no royalty on th, 
mineral, and imported here without the imposition of : 
duty. There are also complaints as to the unequal incideng 

of fixed royalties on production which varies greatly in val oe 
and there are the complaints as to the receivers of . 
royalties and the use to which some of the proceeds are : 
times put. But in Scotland, asin England, there does oat 
seem to be any consensus of opinion as to the real cure “ 
what is believed to be an evil, sheng there is more approach 
to unanimity of opinion in regard to the way-leaye 

which at times are so oppressively heavy. It is rath ; 
to the latter point than to the former that the opinion pd 
those interested in the production of minerals seems to 
be tending; and that in the direction of allowing som 

authority to determine what would be reasonable renta, 
where a dispute arises. The Commission seems to be pro. 
ducing a mass of evidence, pointing to the fact that the tox 
imposed by royalties is a heavy one—as was patent when it 
was remembered that a royalty of from 44d. to 6d. per ton on 
coal alone would mean the payment of something like 
£4,000,000 yearly on our production, whilst to that ce 
rent, way-leaves, instrokes, outstrokes, and other imposts 
added largely. But there remains for the Commission to 
turn its thoughts to the consideration of the question whether 
those imposts can be fairly reduced, and whether the present 
holders can be fairly interfered with in the exercise of their 
discretion as to the amount of royalty or even the method of 
the assessment. It is proved that the sliding scale method js 
being increasingly adopted ; but it has given as yet very little 
relief, because it was argent in many instances when coal 
was at its lowest, and when the rise in prices was just at 
hand. It is a difficult and a delicate question—that of the 
extent of the royalties, and of the dealing with them—but it 
is one on which some expression must be looked for from the 
Commission by those who know the burden the manufacturers 
have to bear. 
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HIGH-PRESSURE PLANT FOR WATER SUPPLY, 


AN experiment which should be brought under the notice 
of the waterworks engineers of the various corporations and 
local authorities of the United Kingdom is that which is just 
now being made in Birmingham. We allude to the arrange- 
ments in progress for greatly increasing the pressure at which 
water is delivered to consumers in the business areas of the 
city, the chief object being to foster the growing favour 
accorded to hydraulic lifts, as a method of access to upper 
stories in hardware manufactories, and other business 
premises. In March last sixty-one hydraulic lifts were in 
use in the centre of the city, using 80,000 gallons of water 
daily, and yielding a rental of about £1000 a-year. Applica- 
tions were then in hand of nine more lifts; and other applica- 
tions have come in since. The plant comprises two 
accumulators 20ft. high, and 18ft. in diameter, two 20-horse 
power gas engines, and a single 10-horse power gas engine. 
Each accumulator is loaded with 80 tons of furnace slag, the 
effect being to fill certain mains with water at a pressure of 
700 lb. per square inch, which is ten times the pressure of 
water in the existing mains. One-tenth the quantity of 
water now used will do the same work; and should the work 
done by the three engines amount only to that which a single 
20-horse power engine could do working night and day, there 
would be a saving of 216,000,000 gallons of water every year. 
Such a quantity is estimated to be worth £6000 to the 
department, less about £390, the cost of pumping. The 
work is under the superintendence of Mr. J. W. Gray, the 
Water Company’s engineer. The matter is interesting, not to 
waterworks engineers alone, but to hydraulic lift makers. 


EIGHT HOURS FOR MINERS, 


THs question is at present in a transition state. Mr. 
Benjamin Pickard, M.P.—Normanton Division—desires to 
make it a plank in the political platform, and the leaders of 
his party decline to comply with his request. Now, the 
member for Normanton is the secretary of the Yorkshire 
Miners’ Association, and is so powerful in the Midland coal- 
field that he is said to hold eight Yorkshire seats in the 
hollow of his hand. This is another way of saying 
that, in these constituencies, the collier vote can 
return or reject the candidate. Mr. Pickard makes 
no secret of his wrath at Mr. John Morley and others 
refusing to fight under the eight hours’ flag; and he has 
intimated, in speeches made this week, that if a candidate 
will not adopt the Eight Hours’ Bill for miners he is not to 
receive the miners’ support. The member for Normanton is 
president of the Miners’ Federation, and he is vice-president 
of the National Liberal Federation. The latter body are 
holding their meetings at Sheffield this week, and Mr. Pickard, 
not having received a ticket for the gatherings, com- 
plains that he is being “boycotted” for obtruding an 
obnoxious question at an inconvenient season. He reminds 
his leaders that there are 600,000 men employed in the mines, 
and Yorkshire had one-half of the whole. At Bristol the 
Miners’ Conference have decided on their course of action. 
They will first appeal to the Coalowners’ Association in each 
district, and if refused their request will ballot on the ques- 
tion of striking to force it. It is expected that the miners 
will be found by no means unanimous. 








IRON AND STEEL INSTITUTE IN AMERICA. 





On the morning of October 18th the excursion parties 
arrived at Chicago from Pittsburgh, in three special trains, 
including twenty-seven Pullman sleeping cars in addi- 
tion to the necessary dining cars and baggage wagons. In 
the early morning a list was distributed showing the 
quarters assigned to the visitors in the different hotels, 
and on the arrival of the train at the Pennsylvania 
station they were quickly domiciled and made ready for 
the day’s work, which began with a meeting at the 
Palmer House, where the presidents of the English and 
German societies were presented with an address of 
welcome and the freedom of the city by the mayor, Mr. 
Cregier, after which the business of sight-seeing as 
arranged on the programme was begun. Owing to the 
short period assigned for the visit, namely, two days, it 
was impossible to see more than a very few of the many 
marvels of the Queen City of the Lakes, and the arrange- 
ments for the first day were in part altered by a heavy 
rain storm in the morning, which prevented a number of 
the visitors taking the drive which had been proposed, 
along the boulevards to the Washington Park Clubhouse, 
the majority of them preferring to go out by train at a 
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later hour, when lunch was provided, and on the return 
‘ourney the fire department was called out by telegraphic 
a and gave a display of their power of pumping 
water in large quantities to the height required by the 
ever increasing altitude of the buildings erected in the 
pusiness part of the city, the floating steam pumps on 
the fire-boats being especially noticeable in this respect. 

In addition to the principal, numerous smaller par- 
ties were conducted to other points of interest, including 
the Chicago Spring and Tire Works, the agricultural 
implement works of the Deering and MacCormick 
Company, and the large mining and metallurgical machine 
works of Fraser and Chalmers. In the evening a recep- 
tion was held at the Auditorium, the largest of the many 
large houses of entertainment for travellers in Chicago, 
which includes a hotel of the largest size, as well as a 
theatre, which, speaking roughly, may be said to be about 
equal in size and shape to the Albert Hall, cut in two by 
a line through its shorter axis. On the evening in ques- 
tion it was used as a concert hall by Strauss’ Vienna 
Orchestra, and seemed to be in every way satisfactory 
in regard to acoustic qualities; but the lighting by rows 
of incandescent lights along the ribs of the elliptical 
arched roof had a somewhat heavy and unpleasing effect. 
The new banquetting hall, which was brought into requi- 
sition for the first time, is situated upon the sixth floor, 
but this is only about central in the block, which has 
twelve floors of apartments, while some six more are 
contained in the tower, which in addition to serving as an 
outlook, is utilised asa meteorological observatory by the 
United States Signal service. The whole building is of 
an extremely massive construction in granite and sand- 
stone in the round arched Byzantine style, which at pre- 
sent seems to be almost exclusively adopted in the United 
States for buildings of all kinds, but more especially 
those of a monumental character. The architect of the 
Auditorium very kindly accompanied some of the visitors 
in an examination of the details of the construction of 
the building, and more especially of the hydraulic 
mechanism employed in connection with the stage of the 
theatre; but owing to the short time available, not many 
of them were able to make the inspection. 

Tuesday, October 14th, was devoted to visiting the 
South Chicago Steel Works, those of the Fowler Steel 
Car Wheel Company, and the large establishment of the 
Pullman Company at Pullman, a suburb of Chicago, or 
perhaps more properly a tributary town, situate about 
fourteen miles south of the Court House. In the evening 
the party divided, the larger number, about 240, going 
south by the Pennsylvania Company’s route to Cincinatti 
and Louisville, while about 140 took the northern route 
to Lake Superior by the Chicago and North-Western 
line. 

As an iron-making centre, Chicago offers the strongest 
possible contrast to Pittsburgh, as neither ore nor coking 
coal lies within easy reach. Coal suitable for raising 
steam, and for heating in forges and mills, is obtained 
from the Illinois coalfield, the nearest points being from 
fifty to seventy-five miles distant, but coke must be 
brought from Connellsville, 525 miles, or from Reynolds- 
ville, Pennsylvania, and the northern parts of Western 
Virginia, about 100 miles further. Anthracite, which is 
brought 900 miles, from Western Pennsylvania, is largely 
consumed, but only for domestic heating. Another 
important item in this class of fuels is crude petroleum, 
which is brought by a pipe line 208 miies long from the 
Lima district in Ohio, and is largely used for firing and 
heating purposes, in some way replacing the natural gas 
of Pittsburgh. All the iron ore used is drawn from mines 
in the States of Michigan, Wisconsin, and Minnesota, the 
most distant being those in the Vermilion Range, in the 
latter State, about 690 miles by railway, or 1020 miles by 
combined rail and lake transit. The Gogebic mines, in 
Northern Wisconsin and Michigan, shipping at Escanaba, 
on Lake Michigan, are 490 miles distant by rail and lake, 
but only about 400 miles by all rail. The mines of the 
Marquette Range, in Northern Michigan, also shipping at 
Escanaba, are 375 miles distant by combined rail and 
water transit, while those of the Menominee Range are 
about the same distance, but nearer by all rail, 
or only 800 miles. The bulk of the ore is brought 
by lake steamers during the season of navigation, 
about seven months, but of late years the railways 
have been utilised to some extent for winter supply. 
The lake route for the upper ports to Cleveland or Bric, 
the landing points for Pittsburgh, is nearly the same 
distance as that to Chicago; but in addition there is a 
railway lead of about 160 miles further to the furnaces as 
a set-off against the greater distance that the fuel has to 
be carried to the former place. 

In Chicago and its immediate vicinity there are four- 
teen coke blast furnaces completed and five in course 
of erection, of which all but two are the property of the 
Illinois Steel Company, a concern formed in 1889 by the 
consolidation of the North Chicago Rolling Mill Company, 
the Joliet Steel Company, and the Union Steel Company, 
and which now owns five different works, situated respec- 
tively in North, South, and South-western Chicago, Joliet 
in Illinois, and Milwaukee in Wisconsin, and together 
cover an area of 500 acres and have 4500.acres of coal 
lands with 1150 coke ovens for fuel supply, the capital 
value being represented by 25,000,000 dols., or £5,000,000. 
The largest of these, the South works, were the only ones 
visited. They are situated about twelve miles south 
from the centre of Chicago on the shore of Lake 
Michigan, where facilities for receipt and shipment 
of materials are easily obtained. The largest class of 
steamers plying on the lakes, up to 3500 tons carrying 
capacity, come alongside the docks, and three railway 
lines come into the yard, bringing the works into con- 
nection with the whole system of lines centreing 
in Chicago. The site in 1880 was a sandy beach, very 
slightly elevated above the level of the lake, when 
the erection of four blast furnaces was commenced, 
and in the following year ground was broken for the 
Bessemer works and rolling mill. At the present time 
the plant at work includes four blast furnaces 75ft. high 





and 21ft. in the boshes, three 10-ton Bessemer converters, 
a 40in. three-high blooming mill, and a 27in. three-high 
rail mill, with the necessary saws, presses, and other 
appliances required for handling a large output of rails, 
which at present are the only product. Four more 
furnaces 85ft. by 21ft. are nearly ready to blow in, and 
to these an open-hearth steel plant and plate mill are to be 
attached, a new harbour 200ft. wide and 2500ft. long 
having been built for the same. The four furnaces now 
in blast are equipped with twelve Whitwell stoves and 
eight blowing engines, and make about 800 tons of metal 

er day, which is tapped into ladles running on an 
inclined railway, and conveyed directly to the Bessemer 
converters. 

The ore is received almost entirely by water, in large 
schooner-rigged steamers carrying from 1500 to 8000 tons 
each, which are unloaded into a large ore yard 300ft. by 
1200ft., at the back of the furnaces. In the older dock 
the discharging is effected by buckets attached to hinged 
levers, one for each of the six or more hatchways, which 
are filled and lifted simultaneously. In the newer yard 
the Brown hoisting appliances are used, the bucket being 
drawn along a suspended girder 250ft. long, inclining 
inwards, so that the load may be deposited at any 
point of the boarded floor behind. This machinery 
is exceptionally rapid in its operation, vessels of 
8000 tons being unloaded in ten hours. In addition to 
that consumed on the spot, nearly all the ore required by 
the other furnaces of the company at the Union and 
Joliet Works is landed at the South Works, and to pro- 
vide for this immense business, which must be done 
during the seven months of open navigation, the new 
harbour and ore handling machinery have been put in, 
and when in regular working order it is expected that 
5000 tons of ore will be handled per day on the new dock. 
Limestone for fluxing is obtained in the immediate vicinity 
of the city, the largest quarries being at Hawthorne, 
about seven miles distant. The Niagara limestone 
from Kelly Island, Lake Erie, is also used to a 
considerable extent in the inner lake region. Coke 
is brought by railway from Pennsylvania. The new 
blast furnaces are equipped with sixteen Massicks 
and Crook’s stoves, four for each furnace, and are 
intended to make 300 tons per day each. The Bessemer 
works include three 10-ton converters, working in one 
casting-pit, with three ladle and four ingot cranes, four 
cupolas for spiegel and two for remelting pig iron being 
placed in separate buildings on opposite sides of the con- 
verter house. The ladles bringing iron and spiegel pass 
in front of the converters, the ladle containing the finished 
metal is transferred to a second crane for casting. The 
converters are made with removable shells on Holley’s 
plan, with a hydraulic lift under each for handling the 
shells and removing the bottoms. A third blowing engine 
is now being added to the two already in use, with a view 
to increasing the output. The maximum realised up to 
the present time is 1400 tons of ingots intwenty-four hours. 
The Union Works, with two 10-ton converters, have 
made up to 1639 tons of ingots in one day. The steel is 
cast into ingots 16in. square, making six rails each. 
When taken from the moulds, they are conveyed upright 
to the soaking pits, which are not of the simple Gjers 
form, but holes containing from eight to ten ingots, fired 
with gas passing through regenerators. When properly 
re-heated, the ingot is lifted and conveyed toa tilting 
cradle, which upsets it on to the feed rollers of the 
blooming train, where it is reduced by nine passes to a 
bloom 8in. square, and subsequently sheared in two, making 
three rail blooms each. Generally, these blooms are 
rolled to finished rails direct, but occasionally they 
require re-heating, for which purpose a furnace is pro- 
vided. The rail train is in two parts, each driven by its 
own engine, which are placed parallel to each other and 
80ft. apart. The bloom, after roughing by five passes in 
the first train, goes to the second, in which it makes four 
passes, and, returning to the first, is finished to a rail in 
four passes more. This train has lately been started, and 
replaces a 26in. two-high reversing mill built in 1882, and 
the divided arrangement of the new mill was rendered 
necessary by the shape of the buildings. In the Edgar 
Thomson mill at Pittsburgh, the single straight line 
arrangement of the different parts of the rolling mill is 
completely carried out. The rail then passes to the saws 
and hot bed, and to a very complete finishing house, 
where it is straightened, drilled, inspected, and finally 
loaded on cars. The present capacity is about 7000 tons 
of rails weekly. When the new furnaces, the open-hearth 
plant, and plate mill are completed, these will be the 
largest works in the United States. 

The Chicago Tire and Spring Company’s works at 
Melrose, on the Chicago and North-Western Railway, 
formed the subject of a special visit by a small number 
of the visitors, for the examination of the Munton process 
of tire rolling, in which the use of the steam hammer is 
entirely avoided, the tires being made from annular 
ingots, which are slit and rolled to the finished size in a 
single heat. The ingots are cast from open-hearth steel 
in cylindrical moulds having a steel core built up of four 
pieces, which are kept together by a spherical cap. The 
steel is poured from the ladle over a spreader, which dis- 
tributes it uniformly in the annular mould. As soon as 
it has set, the cap of the core is removed, and the sections 
of the latter are loosened and allow the contraction to go 
on regularly. When re-heated, the ingot, which makes a 
single locomotive tire or three smaller ones, is slit, and 
the top part cut off. For this purpose two upright rolls 
are used—an inside one which runs loose, and an out- 
side one which is driven by spur gearing. The latter has 
asharply bevelled edge as a top cutter, a projecting flange 
as a central cutter, and a deep bottom flange for sup- 
porting the ingot. The inside roll is flanged in a similar 
manner, but the flanges are much shorter. It also receives 
a sliding motion by hydraulic pressure, which squeezes 
the bloom into the grooves of the driven roll, cutting it 
into the required number of pieces, besides increasing 
the diameter of the rmg. In the mill now at work 
fourteen ingots have been slit into forty-two tires in one 





hour. The only waste is the top ring, which contains the 
imperfections of the metal as cast, and is returned to the 
melting furnace. After re-heating, the blooms are finished 
in the same mill, the driven roll being replaced by another 
grooved to the section of the tread, and the inner one by 
a plain cylindrical or slightly conical one, as required. 
The proper shaping of the ring is insured by two vertical 
guide rolls, two vertical exterior pressure rolls, and two 
edging rolls, one above and the other below the bloom 
under treatment. These are all provided with horizontal 
adjustments by hydraulic power, either directly or by 
intermediate levers, except the upper edging roll, which 
is adjustable vertically hy a hydraulic cylinder. The 
lower edging roll is moved by gearing from the shaft which 
drives the main shaping roll. All these rolls may be 
brought to work upon the bloom at the same time or 
successively. In case the required finished diameter 
of the tire has been exceeded, it is possible to squeeze it 
back to the right size by the use of the exterior and 
edging rolls alone, the internal pressure being released. 
This mill was very closely inspected, both when at work 
and while at rest, and deserved all the praise it received 
from the visitors. The inventor, who was formerly at 
Parkgate Ironworks, is now constructing a much larger 
mill capable of slitting four rings at once, or to roll 
finished tires or rings of any section up to 12ft. in dia- 
meter. This will be 80ft. long, external length, 44ft. 
high, 20ft. below and 24ft. above ground, and 20ft. wide, 
with a total weight of 391 tons, and is to be driven by a 
compound engine developing 2000-horse power at eighty 
revolutions per minute. This will be capable of turning 
ss rings of all kinds, from boiler shells to artillery 
oops. 

Another interesting novelty in steel wheel manufacture 
was seen at the Fowler Steel Car Wheel Company's 
works, where the Robert-Bessemer converter, taking two- 
ton charges, is used. The steel is cast in the form of a 
blank car wheel about lin. larger in diameter than the 
finished size, which, when re-heated, is mounted upon a 
central carrier and subjected to the action of a train of 
five driven rolls upon the circumference, which being 
slowly advanced towards a common centre by pressure, 
reduces the diameter of the blank and finish to a wheel 
of the exact form required. The mill has a very massive 
vertical frame, with a large bevel wheel driving the five 
powers of the rolls, the total weight being about 230 tons. 
The production is limited by the small heating power, 
only one heating furnace giving six wheels per hour, the 
mill being equal to finishing about twenty in the same 
time. 

The limited period allotted to the Chicago visit pre- 
vented the party from inspecting many of the most inter- 
esting metal manufactories in the place, notably the 
stove foundries, which are among the largest in the 
world. The loss has, however, been to a considerable 
extent diminished by the excellent account compiled, 
under the direction of the local committee, by Mr. Geo. 
W. Cope, under the title of “‘ The Iron and Steel Interests 
of Chicago,” a copy of which was given to each of the 
visitors. We have to acknowledge our obligation to this 
work for some of the detail contained in the preceding 
paragraphs. 

On the second day of the international meeting of 
the German, American, and British metallurgists held 
at Pittsburgh, Herr Thielen, of Ruhrort, being in the 
chair, occasion was taken to bring forward an interesting 
resolution expressive of the value attached by the living 
members of the profession to the work of their deceased 
colleagues. The chairman said he wished to submit a 
resolution that they should send a message to the 
nearest relatives in memory of those gentlemen who had 
left them; Mr. Gruner, Mr. Holley, Dr. Percy, Sir Wm. 
Siemens, Mr. Sidney Thomas, and Mr. Adamson stating 
that that meeting held fresh in its memory the good 
work which they had accomplished. Mr. Gilchrist, in 
seconding the resolution, said he wished to tender to Sir 
James Kitson his hearty thanks for permitting him to 
second Herr Thielen’s proposition. The name of Gruner 
would be revered by metallurgists for all time, for in his 
writings they found great truths clearly expressed. As 
an example of this, he had only to remind them that in his 
writings so long ago as 1856, he clearly stated why phos- 
phorus was not removed in the Bessemer and Siemens 
furnaces. Dr. Percy, their grand old English metal- 
lurgist, who was one of the first, if not the first, to 
codify their metallurgical knowledge. Alexander L. 
Holley, their great steel engineer, he it was, who by his 
visits to European steel works, and by his remarkable 
power of seeing where mechanical improvements were 
required, and by an equally remarkable power of devising 
mechanical improvements where needed, had a large 
share, if not the largest share, in enabling their cousins, 
the Americans, to beat them in the output from steel 
plant of the same furnace capacity, and that too without 
any sacrifice of quality. Sir William Siemens, one of the 
most versatile inventors the world had seen, and who, 
amongst his many achievements, would always be remem- 
bered by the open-hearth or Siemens-Martin process for 
making steel, and by his regenerative furnace. Sidney 
Gilchrist Thomas, who independently discovered how 
steel could be produced in the Bessemer and Siemens’ 
furnaces from phosphoric pig iron; and who, in conjunc- 
tion with his cousin, Perey C. Gilchrist, worked out the 
commercial part of the process, aided by all engineers 
and others connected with the various works at which 
the process was adopted, prominent amongst these 
being Messrs. Edward Martin, E. Windsor Richards, 
Henri Schneider, R. Pink, Joseph Massenez, Arthur 
Cooper, Edward Riley, Gustav Pastor, Paul Kupelwieser, 
and the Acieries d’Angleur; and who, also in conjunction 
with his cousin, watched over and extended the use of 
the process now known as the basic or Thomas-Gilchrist 
process. Daniel Adamson, one of the pioneers in the 
use of steel for boilers, and who, like Holley, did much 
to promote and had dear at heart the visit they were 
paying their cousins across the water. The motion was 
carried unanimously. 
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HOT PILING PUDDLE BARS. 


Any inquiring visitor to a rolling mill where bar iron is 
made might be struck by the noticeable waste of heat on the 
bank where the recently rolled rough bars of iron are laid 
to cool before undergoing the subsequent operations of piling, 
reheating, and rolling, which convert them into the well- 
known bar iron of commerce. A complete knowledge of the 
circumstances which render this apparent waste of heat and 





upon the ball or pile being thoroughly welded with 
one heating only. Their lengths, too, vary very much, 
as this point is dependent upon the weights of the balls 
from which they are rolled, and these besides being very 
irregular, are on an average too heavy for some sizes of bar 
iron and too light for others. In consequence of this, the 


| practice is to consider the puddle bar as raw material, from 


which piles may be made of all weights but of one section, 
which are then heated again and rolled in another set of-rolls 























time expedient is hardly to be expected outside rolling mill 
circles, calling as it does for an acquaintance with minute 
detail, not usually possessed except by experts. A brief 
description of the system usual in bar mills may therefore be 
of general interest. 

The rough bars above alluded to are known in the trade as 








into finished iron. Since its first introduction by its inven- 
tor, Henry Cort, towards the end of the last century, little 
change has been made in this part of the work. The puddle 
bars, when cold, are cut by means of a powerful shearing 
machine into pieces of a required weight, a number of which, 
laid on one another as just now described, form the pile 


Fig. 4 





puddle bars, or rough flats, and they may be looked upon as 
the first step in the manufacture of merchant iron, either 
from pig iron when the puddling process is used, or from 
scrap iron after it has received its first heating. In either 
case the rough lumps of iron at welding heat are drawn out 
into long flat bars. The width and thickness of these is such 
that when they are cropped, or cut up into short equal 
lengths, a certain number of these latter, when piled or laid 


flat ways on top of one another, will be the correct size for | 


entering the first notch or “pass” in the finishing rolls. 


with hangers and scabs, since it is impossible to depend 











for the merchant mill, about which it is necessary to say a 
few words. It consists of two different sets of rolls. The 
first set, in which the pile is welded and roughly drawn out, 
is called the bolting rolls; the other, in which it is finally 
rolled into finished bar iron, is called the finishing rolls. 
To insure perfect welding, one condition is indispensable, 
namely, that the pile is a tight fit in the first ‘“‘ pass”’ of the 
bolting rolls. The immediate consequence of this require- 
ment is that all piles must be made of the same number of 


| pieces, and that therefore the section of the pile remains 
Puddle bars are always more or less rough, and abound | 


always the same ; and to be able to make an almost endless 
variety of merchant bars of all lengths and sections it is 
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necessary to alter the weight of the pile to meet X 
and this can only be done by Beet ae it longer pay Ban 
It is easily seen that a high degree of accuracy is needed . 
cutting up the pieces for piling, and a movable stop on a 
shears, which can be set to any length, has heretofore be 4 
the only arrangement that has given satisfaction general] _ 
We illustrate herewith a pair of cutting and piling roll 
designed by Mr. R. R. Gubbins, of Belvedere, consulting 
engineer to the North Kent Ironworks, of Erith which 
perform all the above operations on the hot bar, and the ile 
made in this way can be instantly charged in another rat ad 
and rolled almost immediately in the merchant mill, The 


Fig. 1 





rolls A B, Fig. 1, each of which carries a strong, rather obtuse 
blade F, are mounted in housings in line with and driven by 
the puddle-bar rolls—see Fig. 3. After the bar has been 
rolled in these, it is at once passed between A and B, as 
shown in Fig. 3, and the blades F are so set that they very 
nearly cut it in two from grey sides. The bar will now 
very readily bend, and can be folded backwards and forwards 
as shown in the diagram, Fig. 2, and in perspective, Fig. % 
When the work is light this folding can be easily done with 
tongs, the puddle bar being first cut on the hot shears in 
lengths containing as many parts as there are pieces in th 











Fig. 2 
Ee .« Pe ee oe | 
IRON PILE 
pile. This is shown plainly in Fig. 4, where three high piles 


are being made of din. flats. These can be immediately 
charged, heated, and rolled again. The rolls, as described 
so far, will only roll pieces of one length, and as nu- 
merous lengths are wanted, an arrangement of feed rolls 
is used, which, being driven at variable rates of speed 
by change wheels, pass the puddle bar faster or slower 
through the cutting rolls, whilst these maintain a constant 
angular velocity. This results in the production of pieces of 
any required length, according to the change wheels, on 
the same principle as the screw-cutting lathe makes screw- 
threads of different pitches by changing the wheels. The 
device is so simple and clear that no fuller description 
appears necessary. 

In heavy work, where the bars are too large to handle 
with a pair of tongs, they are as they leave the cutting 
rolls received on a table, at the end of which is a shearing 
device to cut off the number of pieces needed for the pile. 
This latter is drawn forward on a portion of the table, which, 
by means of a hydraulic plunger, is tilted to an angle of about 
45 deg. The trolley for carrying the piles to the furnace 
can be set to receive them across the end of the tilting 
table, and the piles made directly upon it. The hot 
charging trolley we recently illustrated forms a useful 
adjunct to the cutting rolls, and both together would, 
it is claimed, lead to a great saving in time and fuel in bar 
iron works, 








Coat Cominc To EncLanp.—An American paper says :—‘‘ The 
Norfolk and Western Railroad has made the first shipment of 
bituminous coal ever made from the United States to England, on 
an order from the British Admiralty, for experimental use of the 
coal on the Government cruisers.” 


Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: William W. 
Wooton to the Mohawk, to date November 18th. Engineers : 
John H. Dalrymple to the Mobawk, to date December 16th ; 
Walter Brown to the Salamander, to date November 18th; and 
Frederick W. Austin to the Rattler, to date November 24tl. 
Assistant Engineer: James H. D. Barry to the Mohawk, to date 
November 18th. 

ELECTRICITY IN GUNNERY.—The range of uses to which electr'c 
motors have been put has become so broad that one might easily 
suppose a limit had been reached, and the whole field of possibili- 
ties covered, and yet we find almost daily some new purpose to 
which this most convenient and efficient form of energy may be 
applied. The latest and decidedly most novel use of the 
electric motor is to replace human ‘on. *y the manipulation 
of the death-dealing Gatling gun. e Crocker - Wheeler 
Motor Company, at the request of the United States Navy 
Bureau of Ordnance, submitted plans by which the Gatling 
gun might be operated by electricity, and have just completed a 
motor attached to the breach of the gun which is a marvellous 
success, It has been necessary heretofore, in operating these guns 
to have the services of two men, the gunner, whose duties it is 
train the gun and drop the shot where they will do the most execu- 
tion, and aiso a man to operate the crank which sets in motion the 
mechanism which causes the balls to hail down the enemy. The 
adaptation of the Crocker-Wheeler motor not only does away with 
the services of the latter, but enables the gunner to train and operate 
the gun at will by touching an electric button. So completely 
is the Gatling under control of the gunner that he is enabled to fire 
either a single shot or to pour them out at the rate of 1200 per 
minute, The motor is attached to the breech of the gun and 
moves with it in every direction. It is so arranged that it may be 
disconnected from the gun mechanism instantly, by means of a 
specially defined clutch, should the motor be damaged by shot or 
otherwise, when the crank referred to may be used. The Bureau 
of Ordnance expects that a gunner will be able to do more execution 
when not disconcerted by the man at the crank, as the power 1s 
applied more steadily, and because of the absence of wobbliny 
which is unavoidable when operated by a man,.—The Electrica 
Review. 
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. CROTON AQUEDUCT. | Gharging hates rom 430808 pc oS 
By J. P, Cansox, New York City. iring from 5 ee oe ee pe ” 

(Concluded from page 405.) | The following is the record :—1887, March 19th to 26th. Station 


| 922 + 44 to 923 + 46-1 = 102‘1ft.; area, 145°5 square feet, making 
the total excavation 550 cubic yards, Number of drills, three 
| Sluggers. 


Tue Bia Run IN Swart 15, SourH HEADING, 
In the north heading, during nine weeks previous to this run, 








Pr rn . Feet. 
27 6 made, and some timbering was also done. The south | ‘ Ba a ie 
5O7it. —— |S weeks, had been advanced 730ft., and runs of Depth of holes, 8 centre cut, 10ft. deep 
heading, 12 side cut, sft. deep 96 
Q0ft., Saft, and 82ft. per week were made. The subsequent — 
removal of the bench for this distance required twenty-one weeks, | Total feet drilled for cach blast 176 
Fig 19. § 
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Sections showing Rate of Progress. 


The rock was a hard, compact gneiss, with close seams and occa- | te aioe OA a 
sional streaks of quartz; the general stratification was along the | ash Getlledl sur oubie ywod 416 
axis of the tunnel. The men of their own accord decided to break | Pounds of powder used .. 8 2200 
the record. No apparent preparation was made beyond obtaining | vi a Sy, SOMONE Ks coy oe east “weries: OOM 
a larger supply of powder. e work in the north heading had | ae ss » percubicyard .. .. .. « 4 
been discontinued two weeks before. The point selected for the Average advance per blast ; 7°86 


About 25 per cent. of the muck was left in the tunnel. 
The credit of organising and executing this work is due to the 
| men themselves, who received no extra pay. The contractcrs 


trial was 3193ft. from the shaft and about 3400ft. from the com- 
pressor. The plant consisted of one duplex Rand compressor, 
Class ‘‘ B,” supposed to deliver 1325 cubic feet per minute at 80 lb. 


Fig. 20. 
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ressure. The air was conveyed through din, and Sin. pire the | claim to have lost money by the operation. 
oss of pressure due to leaks, friction, &e., was about 15lb. Three | statement of cost :— 

Slugger drills were used. The work was carried on continuously 
i nominally ten-hour shifts, with the same gang of men. One 
shift was lost by the men being disabled by powder smoke. 
Ordinarily the work of a ten-hour shift was divided as follows :— 


The following is their 


Sta. 922 + 44 
March 19th to 26th, 1887: Shaft 158. to923+461= 102°1ft. 
Area of heading .. .. .. .. 145°5 
Cubic yards of rock broken .. 550°0 
mucked out 4100 


” ” 




















Labour. 
Per Totalfor Per 
Drilling and blasting: shift. 13 shifts. cu. yd. 
1 heading boss .. .. .. $3°25 
8 dvillee@ .. 0s 00 0c 7°50 
3 helpers .. 5°25 
Ewer 3. 2s 1°00 
1 powderman .. ° . 1°00 
Mucking and handling: 18°00 234°00  $0°42 
eS eee 2°50 
9 muckers ° 13°50 
16°00 20800 0°50 
3 drivers and mules Pers 6°75 
SOE. os. ca) <4. 00! 60 se eae 1°50 
Zsumpmen .. «oe oe «se oe os se oe 1°50 
Outside labour : 9°75 126°75 0°31 
2 bellmen.. .. .. ° 1°50 
2 topmen.. 1°50 
Power and incidentals : 3°00 39°00 0-09 
fi engineer, per week .. .. $15°00 
Power, 1 engine driver, per week .. 9°00 
u fireman, per week .. 12°25 36°25 
1 machinist, half week 7°00 
1 blacksmith, per week .. 15°00 
1 blacksmith’s helper, ditto 10°00 
1 carpenter, half week ee 7°50 
1 time keeper, per week 14°00 
1 electrician, half week 6°00 59°50 
1 general foreman, per week 85°00 130°75 0°24 
Carried forward $738°50 $1°56 
Sundries : 
5 tons of coal, at 85°00, 7days.. .. $175°00 
Oiland candles ... ses oo « 12°50 
a a eet 5°00 192°50 0°35 
Powder : 
2100 1b. rackarock, at 16} .. .. .. $346°50 
100 Ib. J.L. aqueduct powder, at 164 16°50  363°00 0°65 
$1382°00 $2°56 
Recapitulation : Cost per Cubic Yard. 
Inside labour : 
Drilling and blasting .. .. .. «2 o 80°42 
WIN As. net nae an 4h oak. “de ae 0°50 
Transportation ° 0°31 $1°23 
Outside labour : 
no Re ae Come oe 0°09 
TGS. cs. Se Se sca oe 0°07 
TRMGOREIIR. 3 “ca 46's ne 0a) 26 a0 O11 
General foreman ae er ee 0°06 9°33 $1°c6 
i ee, Meroe rear eae 0°35 
DUNNE 04. 20-0 cen, se, at be ee 0°65 
Interest, &c., on plant 04) 452 "4e ine Sae 0°37 1°37 


TOU ie de uc se cm os RO Ses wer ie $243 
TaBLe VIII.—Log, supplied by the Contractors, hut, for Compariso: , 
somevhat Extended. 


Time of |Totaltime No. 




















} | 
'No. of Commenced/Time of; 4-1): j 
Date. , F ri | drillin; between j|cars<f 
shot. firing. ring. | &. 8; blasts. | rock. 
March 19, 1887.. 1 5.30 p.m. 0°50 10°30 | 12°00 | 50 
<- S  x 2 | 6.10 a.m 0°50 | 11°10 | 12°00 50 
i es 3 | 4.50 p.m 1:50 | 9°50 14:00 | 87 
Ke 4 | 6.30 a.m 1°10 11°30 13°00 | 62 
- ‘ 5 | 6.00 p.m 0°30 11°00 13°00 60 
‘ “a 6 | 6.30 a.m 0°40 11°30 13°00 | 54 
+0 a 7 | 5.30 p.m. 0°40 | 10°30 13°00 | 66 
i ‘s 8 | 6.10 am 0°50 | 11°10 | 12°00 | 74 
.s so 9 | 6.00 pm... 14710 | 11°00 | 14°10 | 86 
Disabled by |powder- smoke. | 
se 7 10 | 7.00p.m...{ 0°35 | 12°00 | 12°00 | 66 
na 11 | 6.20 a.m...| 0°50 11°20 13°00 73 
” ” 12 5.05 p.m...) 0°55 10°05 12°00 56 
9 is 13 | 6.35 a.m...) 0°40 11°35 12°00 | 66 
| $20* 


THE Bic Run IN SHarT 16, NortH HEADING. 

Station 930 + 16, which was 3886ft. from the shaft, was selected 
as a favourable point at which to make the attempt to break the 
record. The rock was hard, fine-grained mica-schist, free from 
open seams, and practically the same as that encountered 700ft. 
north in Shaft 15, when the big run was made there. In ten weeks 
previously the heading had advanced 469ft. The subsequent removal 
of the corresponding bench required seventeen weeks. The plant was 
the same as that at Shaft 15, but better arranged and probably in 
bettercondition. It had beencarefully overhauled,and the machinery 
and tools had been put in perfect order. A supply of 60 per cent. 
powder, made by a special formula for tke occasion, was obtained. 
The best-trained men were engaged, and all means known to art and 
force were combined for the supreme effort. The work was pushed 
to the utmost, not only by the foreman, but by the three sub- 
contractors in person, for seven days, or 168 hours; during this 
time an hour and twenty minutes were lost on account of the 
‘‘air-tank taking fire,” and two strikes of the labourers. Though 
the force was divided into ten-hour shifts, yet as soon as a man 
became exhausted he was replaced by another. It is claimed by 
the sub-contractors, Messrs. Denton, Brenchard, and Pennell, 
that if they had not been impeded by the muck they could have 
fired another shot. The bottom of the heading was about 3°8ft. 
above the spring-line. Area of heading above spring-line, 126ft. ; 
area of bench below spring-line, 326ft. The following is the 
record :—1887, July 16th to 23rd. Sta. 930 + 16 to 928 + 89= 
127ft.; area, 125°6; cubic yards, 591. Distance from compressor, 


3965ft. Loss of pressure, 201b. Two Rattler drills, each using 
530 cubic feet of air per minute. Feet. 
Holes drilled per shot, centre cut, 8 holes 8}ft. deep .. 68 
side cut, 10 holes 8ft. deep oil 80 
148 
Feet. 
18 shots, 324holes .. .. 2664 
Feet drilled per cubic yard a 4°33 
Total pounds powder used .. .. 2050 
Pounds powder used per cubic yard 3°46 
perhole.. .. 6°33 


Advance per blast fo, Seas 


7 05 


TABLE IX.—Log, Supplied by the Contractors of Shaft No. 16. 
Length, 127 linear feet. Area, 125°6 sq. ft. Cubie yds., 591. 


Muck-| Drill- 








Tito > | Com- Charg- | Blast- Clear- Time of 
ee FS] menced. | ing. | ing. ing. | ing. ing. shot. 
1ss7. hours. hours. hours. |hours. hours. hours. 
July 16.. 1 10.00 am.) 1°30) 5°00 0°30 | 1°30, O30 2°00 
2 7.00 p.m.) 2°30 , 5°30, 0°30 | 2°30 1°00, 12°00 

rae er 3 | 7.00 a.m.) 2°00 | 5°00 | 0°30 | 1°00 0°15 8:45 
4 | 3.45 p.m.) 3°15 | 4°45 | 0°15 | 1°00 | 0°15 9°30 

o» 18.. | 5| 115 esa] 2°00 | 5°30 | 0°15 | 1°00 , 0°15 9°00 
6 10.15 a.m.| 2°15 | 5°00 | 0°30 | 1°00 0°15 9°00 

7 | 7.15 p.m.’ 2°15 | 5°CO | 0°30 | 1°00 0°30 11°45 

3 Dee 8 7.00 a.m.) 2°30 | 5°30 1°00 | 0°45 0°15 |) 10°00 
9 | 5.00 p.m.; 2°30 | 6°00 | 0°30 | 1°00 | 0°15 10°15 

a Bes 10 3.15 a.m.) 2°15 | 4°45 | 0°30 | 1°00 | 0°15 8°45 
11 12.00 m. | 1°30 | 4°30} 0715 | 0°45) 0°15) 7°15 

12 | 7.15 p.m.) 2°00 | 4°45 | 0715 | 1°15 | 0°15 8°30 

wo 32... 138 3.45 am. 1°15 | 4°80! 0°15 | 0°30) 0°15 6°45 
14 10.30 arm.| 1°30 | 5°30 | 0°30 | 1°00 0°30 9°00 

15 | 7.80 p.m.| 2°30 | 5°30 | 0°30 | 0°45 2°15 11°30 

» 22 16 | 7.00 am.) 2°30) 5°00 =©0°30 | 1°00) =0°30 9°30 
17 | 4.30 p.m.) 2°30 6°30 0°30 | 0°45 «0°15, 10°80 

» 23 18 | 3.00 am. 1°: 1°30 0-15 0°30 . 0°15 7°00 
Total 18 _ 88°15 92°45 8°00 [18°15 10°45 168°00 
Average | — _ 2°08 5°09 0°27 [1°00 0°36 9°20 





* Equal to 410 cubic yards. 
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Mucking .. 23 per cent. of time. Hoisters, extra 2°00 be 92 - 184°00 0°05 promptly replied, “The love of the almighty dollar 
Drilling — 55 yy % | 2 engineers 2°50 sy 95 4, 240°00 principals of all establishments are at their posts at sey The 
charging holes 5 a. aa | 1 engineer .. 2°00 * 48 hed 96°00 . > aa Ee ? en in 
Suing... <s * ides “ Hy wengiaag 35 CU 22 16100 the morning, and don’t leave until six at night. They on} 
Clearing smoke he | 1 pumpman > 48 » ee _, | allow themselves ten minutes at breakfast and dinner, ps | 
— ud : = 581°00 0°17 | all the time they go at high pressure. The workmen hay, 
> “ 100 ee | vw nme —-  « S- «. Re hour, as in England.” Mr. Lowood regards the McKink ‘ 
Number of cars of muck, 953—equal to 489 cubic yards, which a a = ” 4 ” 4 Act as a good thing for England. He thinks it will s ale 
corresponds to a heading area of 104 square feet. About 25 or er we ”" _—— 992'50 0°00 | rially raise the cost of production over there that i SO mate. 
30 per cent. of the total rock broken was left in the tunnel. : re . be sew oo Se Snes Tt will sip. 
Sundries :— . _— me vent them competing with us in other markets, The 
3 tons of coal per day, at $5°00 per ton, 48 days .. 720° ; , egy 
Cost or Drivin. | Oil aadiion Aa steel, at 22°00 per pg 48 days 96°00 Germans, who send such masses of secondary goods, Will be 
eeanity Git of Gaia Single Headi ‘ies ’ ’ . $1600 0-23 | hard hit. The McKinley Act, he says, was “a sop to many. 
a — al ost @ wing a rt _ 7. i tal Powter: facturers and workmen at the expense of the other classes of 
gress, 47ft. Area, 15 square feet. u. yds., 183. | 990 1b, forcite, at 40 cents per pound .. .. .. 80°00 society.” It is already punishing the workmen by raisi 
, Per shift. For 14 shifts. Per cubic yd. 7300 Ib. John L. aqueduct powder, at 164 cents 1204°50 ~. rs 7s ‘ Y raisin 
Inside labour :— : dols. dols. —dols. dols. 27 bunches exploders, at 40 cents per bunch.. 1. 10°80 the price of spine a At Pittsburgh he was told that the 
Drilliag and blasting ++ 18°00 252" 16 spools wire, at 50 cents per spool « 8°00 natural gas was giving out. When first discovered, th 
= PSS > ae ‘ ree $1303-30 0°38 | pressure was 600 Ib. to the square inch ; it has now decrease) 
Transpo! ee 7 612°30 3°34 Petal uamber of chats fired, 133; missed 14. to 1291b. At Washington Mr. Lowood was introduced to the 
: = pth of holes, ¢ i i i 
Outside Sabour :- ag om Br Number of holes, 582. ae of the Republic, with whom he had a pleasant 
aneene, Om. eT ee ak ESE ee ee ee Mr. B. G. Wood, of the Wardsend Steel Company, spent 
Coal, &c., 3 tons per diem .. 122°50 O67 nT eee most of his time in Pittsburgh amongst the rolling mills and 
Powder, 550 Ib. at 16} 90°75 0°50 Inside labour :— forges. He soon discovered the superiority of their labour. 
Interest, &c., on plant .. 0°37 Ding and blasting 0°28 saving appliances. ‘Where we use two pairs of rolls jn 
- | Mucking .. .. «. 0-75 . : rial 
5°82 | Transportation. eh aie eae rolling certain kinds of steel bars, they use four. The 
By driving two headings at the same time, the outside | : — 91°23 believe in the expenditure of capital upon machinery, vetees 
labour and superintendence will be one-half, reducing Outside labour :— than in paying large wages to workmen. The workm 
the sboveamoumt.. .. .. .. 2. +. +. 2s +s “hl = — ees = however, are far better paid than in England.” Mr, Wood 
Total, driving two headings at once .. 5°32 Engineers, &c, i “17 = find any “d the — — —_ which he 
| Incidentals.. bab 2 SNe abl Cab a8 sa “09 _ .. | visited superior to those connected with the Sheffield Rolli 
Average Cost of Excavating Bench. ear eee = 0°48 ye Mills Association. The work was not as well finished as 
Sta. 921 + 33 to Sta. 927 + 00 = S77ft. Area 167-41, cu. yds., 3578. | Powder... .. 2. 0s ee o-3s | that undertaken by the Sheffield rollers and tilters. Ip 
ee. April 2nd to May 19th, 1888 = 48 days. ; | Interest, &c., on plant .. 0°37 | America larger quantities are turned out, but the quality of 
BEE.» ss cm ob se © 0 3578 cu. yds. | cot . Sheffi s P 
sae wel 357% ih aethnncdatinue Pos the work is not equal to the Sheffield standard. Mr. Wood 


Drilling and blasting :— Per cubic yard. 
Rhos .. « - 














: 70°00 per month, 77 shifts, $179°41 

ldrill runner .. 2°50 perdiem, 157°5 ,, 393°75 

ldrillhelper* .. 1°75 ,, 139°9 4, -244°S2 

| 1°00 a 85°5 85°50 

1 powderman 2°00 ee 460 yy 92°00 

3995°48 $0°2 
Mucking and transportation :— 

Stam . le 70°00 per month, 84 shifts, 195°72 

15 muckers* 1°50 perdiem, 1553°3 ,, 2329°95 
2525°67 0°75 

1-2 drivers and 

mules . 2°25 perdiem, 1446 shifts, 325°35 

1 trackman 1°50 o 54°5sigy 81°75 

2 dumpmen* 1°50 ms 72°S 257°40 
664°50 0°20 

Outside labour :— 

1 bellman* ee 1°75 perdiem, 146°2 shifts, 255-85 

1 sumpman* 1°75 ” St 970 

ltopman .. 1°50 pan 149°6 ,, 224°40 
57195) O17 








* Muckers were often used to replace other men. 


Linear feet = 30. 


| Acknowledgments are due to Mr. Joseph F. Banks, Mr. 


, Muck ieft in tunnel, 6 per cent. . 


Cost of Driving Heading and Bench Together. 


Area = 283 square feet. 


Cubic yard = 314. 
Per cubic 
yard, 
Inside labour, heading, 120 yards, $3°46 .. $415°20 
| “ bench, 194 yards, $1°23.. 238°64 S653°s4 2-08 
| Outside labour .. oo ss 96 ee $244°25 “78 
75 | Coaland sundries .. .. .. .. . 192°50 62 1°40 
| Powder, 124 cy. (3 1b. at 16}), 3°50... 362°00 
»  19€cy. (2°3 Ib. at 16}), 8°38 .. 73°72 185°72 “44 
ae ae ae ae ey ee ee ee -. 33°92 
Working two headings at same time .. -. 83°22 


The above figures are submitted as an approximation to the truth. 
H. C. 
Allen, Mr. Gaylord Thompson, Mr. Alfred Craven, and Mr. F. 8. 
Cook, for invaluable assistance in compiling the notes, and in 
making the drawings which accompany this paper. 


TABLE X.—Exvamples of Rapid Work. 

















Progress. Drilling. 
, . Re ied ae | No. Feet of_s 
Date. Shaft. Time. Total Linear 22.4; No. . _ Average Total oe re Remarks. 
linear feet per 2, 2 cubic a — depth _ feet — $5 
feet. day. 334 ards. blast. of holes. drilled. cub. yd. Be. 
Days. ee oe Feet 
June, 1886 .. 23N 22 254°5 11°52 _ — 4 — - _ - - ~ Heading, 14 x 14 
agar 238 . 26 | 265°5| 10°21; — qe] = 2 ee eran fe ss 
1887. 
Jan. 3to Feb.1 .. 158 244 288-0 11°75 _ _ 2 — = —_ ~ _ — _ = Ss x 16 
Jan.8toMch.12 15N 54 | 5670 1005 — — 3 | — ae, = obo a a 
a » | 158 | | OO! wis| — — | 8} — age ee ‘d 
Mch. 19 to 26 158 65 10271 | 15°07 7°86 550 3 20 88 2288 4° | 2200 «8460-400 ” 9x 
May 7 to July 16N 60 469°0 7s; — — _ _— . — — —_ es 9x 1b 
July 16 to 23 16N 7 127°0 | 18°14 7°05 5°91 2 18 8°25 2564 4°33 | 2050 6°33 3°46 a 9 x 16 
| ’ 
1888. é Le 2 Bench. 
Mch 31to May19 158 42 577 °0 6°85 — 8360 2 4 9°00 4788 1°04 | 7500 | 5°06 =2°23 Worked from both ends. 
Dec. 3to Mch. 24 168 102 594°0 5°82 _ 1 — - — — —-|- — Worked at one end. 





ENGLISH MANUFACTURERS IN THE UNITED 

STATES—THEIR VIEWS AND IMPRESSIONS. 

, (Concluded from page 400.) 

MacuINe knives are an important branch of Sheffield 
manufactures. Mr. William Fearnehough, who is largely 
engaged in that trade in Carden-street, was one of the visitors. 
He complains bitterly of the cutlery given to them in the 
hotels. ‘It is,” he says, “‘of the worst description. 
knives seem to have been cast handle and blade together, and 
then plated, and the back is just as sharp ”—he means blunt 
—‘as the front. The only knife I came across fit to cut with 
was at Toronto, and that was one of Rodgers. If they were 
to tell me their cutlery was cast metal, I should believe them. 


Half the food placed on the hotel table has to be wasted, | 
| large Bessemer furnaces.” 


because it cannot be eaten.” Seeing this statement, “A 
Resident in America Five Years” wrote to the local papers 
corroborating it, and adding that the reason the American 
knives were equally blunt back and front did not seem to have 
occurred to Mr. Fearnehough. ‘‘The reason the Americansmake 
their table knives this way,” says the Resident, ‘is doubtless 
from amotive of self-preservation, as from theiralmost universal 
custom of putting the knife into their mouth, a sharp edge 
would be simply suicidal.” This is sharp if the knife is not. 
Mr. Fearnehough went to the great saw works of Henry 
Disston and Son. Disston, who is the biggest saw manu- 
facturer in the world, is a Sheffield man. In his place the 
crucible steel is melted with gas instead of coke, and water 
gas is used for the goffing furnaces. The rolling mill for 
rolling circulars and sheets is the grandest Mr. Fearnehough 
has ever seen. He was struck with a machine for toothing 
hand saws. He tried to time these saws going into the 
machine, but they went in too quick for him. “I should 
say that a hand saw went through the machine and was 
toothed in from three to four seconds. When it had gone 
through, the machine had done its work thoroughly; there 
was no roughness, and it was perfect in every way. I am 
told that they put 1500 teeth per minute in these saws. 
I never saw anything that could do the work half so well or 
a tenth part so quickly. Then there was the tempering and 
goffing. Their goffs are different from ours, and are heated 
by water gas. There is a circular plate about 5ft. or 6ft. in 
diameter at the bottom, and the top one is of solid metal, 
weighing about seven tons. In the bottom one is a hollow, and 
inside it is a large firebrick similar toa millstone. Underneath 
there is the water gas. The bottom plate revolves very slowly, 
and this keeps the heat regular in the lower plate of the goff. 
Thesawsare put between thesetwoplates; theystay inaquarter 
or half a minute, and the plates are pressed and raised bodily 
by a hydraulic press which is fixed underneath the furnace. 
There is a thermometer, and also a clock on the side of the 
furaace, so that they know the heat exactly, and when the 
saws should be brought out. 


The | 
| have not got, but they have one or two things we have not.” 


them, but the hand saws, cross cuts, and pit saws were 
nearly perfect. They were making band saws 40ft. long, and 
6in. or Tin. wide, and they are sharpened by automatic 
machines.”’ Disston, it seems, also sharpens the saw teeth by 
emery wheels, and Mr. Fearnehough was much impressed 
by the circular saws, the teeth of which could be taken out, 
and if one broke off it could be instantly replaced. “ As to 
saw manufacturing,” says the visitor, ‘‘ we have nothing they 


Disston also makes files, and has one of the finest rod mills 
to be seen anywhere. Pittsburgh is described as “a dirty 
place, and as black as ever Sheffield was. The banks of the 
river are packed with large iron and steel works, makin 

ship plates, rails, and girders. There are rolling mills an 

Natural gas was used in the 
blast furnaces, puddling furnaces—in fact, everything seemed 
to be worked by this natural gas, and at one large works 
he did not see a shovelful of coal. Although natural 
gas is a great advantage—stokers being dispensed with and 
rubbish avoided—Mr. Fearnehough says the British} manu- 
factures could make up for that. “It’s the tariff that beats 
us; the McKinley Act has knocked us slick out.” He says 
that Englishmen are going to start works out there, but they 
will find it an uphill job. An Englishman with only a small 
capital will have to fight a syndicate, who, with the money 
at their command, will certainly run the stranger out of the 
market. The stranger will have to fight millionaires, who 
can put down their forty or fifty million dollars. Mr. Fearne- 
hough was struck by the great use made of electricity. At 
Mr. Edison’s laboratory at Llewellyn Park, New Jersey, 
there was all sorts of machinery going by electricity, and in 
the course of conversation Mr. Edison expressed his opinion 
that there was a bigger scope for the haulage of railway 
trains by electricity than there had been for the electric light 
and telephone. While they were enjoying Mr. Edison’s lun- 
cheon in his library, music was provided by a harmonium 
played by electricity, which is used for nearly everything, 
including a drill used for drilling rocks. Mr. Fearnehough 
says he never saw men work so hard as they do in America, 
or have such long hours. They have only one or two days’ 
holiday in the year, and if they get drunk they are discharged. 
They get good wages, but are not much better off than Eng- 





| 


The circular saws were not | 


lish workpeople, because although living is cheap, the clothing 
and house rent kill all that. In Philadelphia the women 
were making about 50s. a week in the mills. Mr. Fearne- 
hough has come to the conclusion that ‘ America is the 
place to make money, and England is the place to spend it.” 

Mr. J. Grayson Lowood, chairman of Messrs. J. Grayson 
Lowood and Co., Deepcar, Sheffield, and Middlesborough, is 
closely associated with the iron and steel industries through 
his specialities in fire-resisting silica bricks and goods. for 
Bessemer, Siemens, and other furnaces. Asked what im- 


quite what I expected, although better than I have seen’ pressed him as the characteristic of American people, he 


was amazed to find what a remarkably rich country is to be 
found in the neighbourhood of Lake Superior. There are 
immense stores of copper, metal, and iron ore. He saw 
some samples of copper taken from a mine in the Lake 
Superior district. The mine was owned by a company, 
which had a capital of £260,000. The shareholders got their 
capital back twice a-year, and, in addition, all expenses in 
connection with the putting down of new machinery were paid 
out of revenue. In the States he found far more commercial 
activity and enterprise than in Canada. ‘ We were travel. 
ling,” he says, ‘in a big forest for a whole week. In this 
forest, wherever copper, nickel, or iron ore has been struck, 
the trees have been cut down, and towns containing from 
8000 to 10,000 inhabitants have sprung up in a short space of 
time. These towns are supplied with electric light, and 
many things which are as yet unknown in England.” He 
thinks that the outcome of the visit will be that some English 
manufacturers will invest their capital over there. Some 
friends of his had been asked to start works in America, and 
if they did so he was sure they would have a splendid future 
before them. At Pittsburgh, Mr. Wood was particularly 
pleased with the manner in which the manufacturers rolled 
round bars for machinery cold. No turning was required, 
and the work was done to the thousandth part of an inch, 
It could not be done in England so well or so cheaply. He 
saw one wire-rolling mill which turned out more wire rods in 
one day than are rolled in all the Sheffield wire mills 
combined. The quality, however, was inferior to Sheffield, 
Mr. Wood, asked about the workmen, bore testimony to the 
sobriety of the American artisan. He did not see a drunken 
man all the time he was there, nor did he see a beggar ora 
badly-dressed person. Mr. Edison, the inventor, he describes 
as being so bashful that when Sir James Kitson proposed his 
health, he merely rose and remarked, ‘‘I can’t speak; every 
other American can. I am much obliged to you.” 

Mr. George Senior, of the Ponds Forge, Sheffield, was of 
opinion, from what he saw in the great cattle and pork pro- 
producing districts, that if we were to ut a duty upon meat 
coming from America the price to our own people would not 
rise in the least. There is a tremendously large productive 
power in America; so great, indeed, that the people cannot 
consume the produce. He thinks there is a great danger of 
Canada going over to the States. When in Canada Mr, 
Macfarren told him that America was continually making 
overtures to the Dominion, and saying in effect, ‘‘ Why don’t 
you come over to us?” Some Canadians, who were bitterly 
opposed to the United States, were beginning to be forced 
into acquiescence. They say—Mr. Senior thinks with some 
degree of truth—‘If the English Government won't do any- 
thing for us, we are not answerable if we throw ourselves into 
the States.” Every Canadian farmer he had spoken with 
was anxious that the English Government should put a duty 
of not less than 5 per cent. on American produce. They say 
that with this assistance the danger of Canada drifting to the 
States would be lessened, and the prospects of the Dominion 
would be very bright, as the Colony could then supply the 
Mother Country with almost all the produce she required on 
equal terms with the States. One ground of complaint is, 
that while trade in the States is fostered by means of heavy 
subsidies, Canadian enterprise is left unassisted. Mr. Senior 
mentioned that while he was in New York one of the largest 
manufacturers of plush goods in the world, who employs four 
or five thousand hands, was there with his manager looking 
out for a place where he should erect the necessary plant for 
beginning business in the State. A Bradford manufacturer 
was there on the same errand with regard to Bradford goods. 
People from Huddersfield were also looking out for business 
sites. He made inquiries about a firm of flax merchants 
who removed from Leeds a few years ago, and commenced 
operations in New York. It is doing exceedingly well, and 
flax goods are being exported to this country and to Canada. 
That was the result of the McKinley tariff. Trade was 
increasing all round in America. In 1878 the production of 
pig iron was 6,381,051 tons in Great Britain; then it was 
only 2,301,215 tons in the United States. Since then the 
Americans have increased the production by 300 per cent., 
while England had increased by only 25 per cent. As to 
cutlery, he told an American manufacturer, ‘‘ There’s one 
good thing about your knives. You have both edges alike, 
and neither of them sharp.” It is useless, he thinks, for 
people to contend that the English cutlery trade will not 
suffer from the McKinley Act. In the States the people 
expect the Act will stop large —— of English cutlery 
from entering the country, and Mr. Senior suggests that 
English cutlers should begin operations in New York. 








ARMOUR-PLATES IN THE UNITED States. —The nickel plate 
policy has been decided upon. The Secretary is determined that 
only a small fraction of the million dollars appropriated by 
Congress shall be expended. The Department has learned that 
large quantities of nickel can be procured at reasonable prices, 
rm the first contract will be for only sufficient matte to make two 


armour - plates similar to the Creusot plate. — Army and Naty 





Register. 
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T IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


ue facts which, during the week, have been disclosed in financial 
circles have intensified the slight feeling of uneasiness created by 
the rise in the Bank rate, and the general position is having a very 
disturbing effect upon Midland trade. 

The collapse of the Glasgow warrant market, from the same 
cause, is not without a depressing influence on the hardware 
metropolis and in South Staffordshire generally. The circum- 
stances which have been made known in connection with Messrs. 
Baring Brothers, as to the continued financial instability of South 
‘America, have a tendency to make traders more than ever 
cautions in their dealings with the various South American 
markets. Merchants who have orders for iron of various descrip- 
tions, both plain and galvanised, and also for general metal wares, 
are sannely careful about the manner in which the business is 
conducted. 

As the last quarter of the year advances there is usually some 
accession of business, and an indication is generally observable on 
the part of consumers to obtain adequate supplies of material 
before the Christmas holidays, so"that they may not run short 
just at a time when it is difficult to obtain immediate deliveries. 
‘At the present time, however, this feature is not so marked as it 
has been in some previous years, the financial position combinin 
with other circumstances to restrict current er ean to limi 
quantities, and purchasers not being inclined to order forward to 
any greater extent than their necessities compel them. 

Compared with this time last year, the existing condition of 
business shows a very decided falling off, though it must be 
admitted that this is only what might be expected, seeing that 
during the closing quarter of 1889 trade was in a state of Leon. 
The standard of comparison, therefore, is hardly a normal one. 

On the whole, however, a fair amount of work is being done. 
Moreover, consumers’ stocks are known to be low, and it is antici- 

ted that, as soon as the Scotch strike and the current financial 
disturbances have passed away, orders will be placed for consider- 
able quantities both of crude and finished iron, since, in view of 
the tendency of the fuel market, everything points to iron and 
seal a ban gy bn ag before long, me users will probably 

ore long find i eir advantage to buy forw: 
extent than they have hitherto coor partesieti een 

With regard to current quotations, both for crude and finished 
iron, on Change in Birmingham on Thursday, they were somewhat 
lower for crude iron, 

Marked bars are in fairly good request at £8 10s. and merchant 
bars at £7 5s., whilst common can be bought at £6 5s. upwards, 
Another better demand is experienced for galvanised sheets from 
Australia, India, and the Cape; and £13 is still quoted for doubles, 
the price asked for sheets of double gauge being £8, 

Cinder pigs are quoted easier at 43s, 6d., and part-mines 46s. 6d. ; 
but better qualities are maintained, all-mine hot blast being quoted 
70s. to 75s. and all-mine cold blast about £5, 

The feeling of uneasiness reported a week or two ago among 
local military gunmakers in consequence of the disquieting rumours 
which were abroad as to the capability of the new magazine rifle, 
has happily now been allayed by an official statement on the sub- 
ject. Mr. Stanhope asked his military advisers to make a state- 
ment as to the suitability of the weapon. It is as follows:—‘ The 
magazine rifle has been in the hands of the Brigade of Guards and 
the troops at Aldershot since January Ist, 1890; in all about 15,000 
rifles have been in constant use. During this continued trial certain 
defects have appeared, but none of these defects are such as prove 
the ritle to be other than a good military arm.'jThe defects that 
have appeared are those incidental to early manufacture, and are 
no greater than those which attended the first issue of the 
Martini-Henry. We have every reason to believe that we 
shall have in the magazine rifle a thoroughly useful weapon. 
—Rebvers BUuLLER, November 14th, 1890.” Experts of 
France, Germany, Austria, Italy, and Russia have agreed with 
those of this country in adopting the “bolt action.” Some 
thousands have been already delivered to the Indian Store Depart- 
ment. Until a larger number are ready it was obvious! y undesirable 
to allow one battalion proceeding to India to be armed with a rifle 
requiring different ammunition from that used by the remaining 
European troops in that country. 

The Executive Committee of the Birmingham and District Rail- 
way and Canal Freighters’ Association have issued a report on the 
year’s work of that organisation, in the course of which they urge 
that further efforts are needed by the traders to obtain lower rates 
than those proposed in the schedules put forward by the Board 
of Trade. It is stated that coal pe coke—lots over ten and 
under 250 tons—are now charged 1s. per ton for ten miles 
and under, graduating up to 10s. 2d. for 150 miles; while 
the Board of Trade proposes the lowest charges to be 2s, 3d. 
a ton, rising to 8s, 3d. for 150 miles. Undamageable iron, all 
quantities, is now charged 1s, 1d. per ton for ten miles, the Board 
of Trade scale is 2s, €d. for 10 tons and upwards to 4s, 10d. for 
two tons and under, while for 150 miles, a general 12s, 6d. rate now 
am and the Board of Trade proposals range from 11s. 6d. to 
- - according to quantity. There is a arge increase all 
throu h for hardware over 3cwt. Instead of the present rate of 
d vt for ten miles the Board of Trade propose 5s. 6d., and 
le instead of 25s, for 150 miles with a graduating scale 
oe one small parcels the railway companies proposed a 
: = Ib., the traders 2241b., and the Board of Trade 
my 336 Ib., 141b, being the lowest weight on which a charge 


Important steel work in strong-rooms and safes has bee 
eee by Messrs. Chubb and Sons’ Lock and Safe Company, of 
be : yer ae and London, for the Birmingham Safe Deposit of 
me urity Company, whose headquarters are in ndon, 
and who also have branches at Glasgow and Manchester. A private 
>t ganrg of the Birmingham premises has been conducted 

1s — by a number of gentlemen interested in the matter. 
; © side openings into the premises are protected by Chubb 
ee ged and burglar-resisting doors. The first chamber 
a } ewhall-street is that to contain a series of small strong- 
oo These, which are not yet in position, will be con- 
= c ne stout steel plates, firmly bolted together, and each 
ae will be entered by.a separate door. Behind this chamber, 
= on from it by a massive grille, is that containing the 
pn — deposit vault. The walls, roof, sides, and floor are 
= ~ of a triple thickness of Siemens-Martin steel. Mild 
= oe used for the two outer plates, giving that toughness which 
white Mec Frac possible resistance to blows and explosives, 
es tg —_ awed geod = the as of yen a is hardened 

8 ‘ render it proo inst drilling. The 
minimum. thickness of the walls, sak onl dene, is gin. The 
eee ti 1s supported by girders a few inches above the floor, a 

ution against any attempt that might be made to obtain 


Colonie? = burrowing, as was recently effected in the case of a 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The iron trade of. this district, in the unsettled 
condition which has prevailed of late, has naturally been more 
om ay to any ‘outside influences; and the financial troubles in 

ndon have so tended to still further destroy confidence with 
weard to the future that business during the past week has been 
check ema Operations of any moment have been altogether 
eal » and for both pig and finished iron prices have shown a 
ecided downward tendency. 





The Manchester Iron Exchange on Tuesday was fairly well 
attended, but there was almost a complete absence of buying, and 
upon any sales that were made low prices had to be accepted. For 
pig iron there was so little inquiry that prices were scarcely more 
than nominal. Lancashire makers still quote on the basis of about 
50s. to 50s. 6d., less 24, for forge and foundry qualities delivered 
equal to Manchester; but they would be disposed to entertain 
offers at under these figures, For district brands prices are 
irregular, but generally tending in the favour of buyers. Good 
Lincolnshire iron could be bought readily at about 48s, and 48s. 6d. 
for forge to 50s. 6d. for foundry, whilst good foundry brands of 
Derbyshire are offering freely at about 52s, 6d. to 53s., less 24, 
delivered here, although in some instances makers are quoting 
quite 1s. to 2s. per ton over the prices named for both the above 
brands. In outside brands offering here, any business done is 
chiefly through merchants, and prices are in large measure 
regulated by special circumstances and conditions; good foundry 
Middlesbrough does not average more than 56s. 10d., with Eglinton 
obtainable at about 60s. 6d., net cash, delivered equal to Man- 
chester. 

Hematites continue only in very limited request, with prices 
easier, good foundry qualities delivered in tho Manchester district 
averaging about 65s. to 66s., less 24 per cent. 

In manufactured iron business is extremely dull, and there is a 
continued easing down in prices, £6 7s, 6d. being now about the 
full average figure for bars delivered in the Manchester district, 
with hoops quoted at about £6 15s,, and sheets, according to 
quality, from £7 10s. up to £7 15s. and £8 per ton. 

In steel plates suitable for boiler-making purposes the business 
coming forward continues extremely small, and prices have given 
way somewhat upon late quotations; £8 5s. to £8 7s. 6d. would 
represent the full average market rates for good boiler-making 
qualities delivered to consumers in the neighbourhood of Man- 
chester, and local makers would accept under the minimum figure 
for actual specifications. 

In the engineering industries there is no very material change to 
report, and in most departments activity is being fairly well 
maintained. eng engine builders, machine tool makers, 
locomotive builders, and boilermakers, are all well supplied with 
orders, and although new work is, perhaps, not coming forward so 
freely as of late, there is no indication of any early approaching 
slackness. 

The reports issued by the Trades Union organisations also con- 
tinue satisfactory, both as to the state of employment and the 
condition of industry in the various important centres. There is, 
perhaps, a slight increase in the number of members in receipt of 
out-of-work donation, but this, in some measure, is due to disputes 
in various districts upon overtime rates and other matters, and 
not so much to any real slackening off in trade. The returns of 
the Amalgamated Society of Engineers show that the number of 
members in receipt of out-of-work donation is still not more than 
13 per cent., whilst in the Steam Engine Makers’ Society it is not 
more than wd cent. of the total membership. The Amalgamated 
Society of ngineers continues to increase rapidly in its member- 
ship, 750 new members having been enrolled during the Ba 
month, and the total membership is now nearly 67,000. ith 
regard to the reports as to trade in the various districts, they are 
to the effect that as time rolls on there is no immediate prospect 
of declining activity in the engineering and machine tool-making 
industries ; there is, perhaps, not that pressure which existed a 
short time back, but sufficient to keep works going. 

The other day I had an opportunity of inspecting a water 
softener and purifier introduced [ Messrs. Slack and Brownlow, of 
Manchester, which had been erected at one of the local works for 
the purpose of dealing with the excessively polluted water of the 
Medlock taken out at about the worst point in the river. This 
apparatus, which is the result of many years’ experiments, 
is of extremely simple construction, and consists of a verti- 
cal iron tank, inside of which are a series of plates arranged 
in a spiral direction round a fixed centre, and sloping at a con- 
siderable angle on both sides outwards. The water to be 
ae and softened flows through a large inlet tube to the 

ttom, mixing on its way with chemicals, and entering the 
apparatus at the bottom, rises to the top, passing spirally 
round the whole circumference and depositing all solids and 
impurities on the plates or shelves above referred to. For 
cleansing and keeping the apparatus in order all that is 
needed, even when dealing with sewerage or the most polluted 
water, is the mixing and filling of small tanks with the necessary 
chemical re-agents at the commencement of the working day, and 
at the close of the day the opening of a series of mud-cocks con- 
necting with the spiral shelves effectually removes all the collected 
deposits, twenty minutes to half an hour per day being all the time 
requisite to keep the | ggreayl in perfect working order. There are 
no movable parts, and, the apparatus being constructed of wrought 
iron, necessity for repairs is reduced to a minimum, whilst one 
important consideration is the fact that only a very small ground- 
space is occupied. The apparatus which I saw at work was treating 
over 700 gallons of Medlock water per hour; this water entered a 
filthy black liquid, possessing a hardness of about 20, and ran 
outa clear effluent, with a hardness of only about 6, fit for bleaching 
or similar purposes, as well as being most suitable for steam boilers, 
as it is claimed that water thus dealt with causes no incrustation. 
By multiplying the sets of apparatus any quantity of water can, of 
course, be dealt with, and they are not only useful for securing a 
supply of suitable water for manufacturing and railway purposes, 
no matter how hard or muddy the source, but refuse waters and 
sewerage could be satisfactorily purified and disposed of by this 
means. Another important advantage is that the apparatus is so 
constructed that it can be easily shipped complete y for instant 
use in any part of the world. 

At the usual fortnightly meeting of the members of the 
Manchester Association of Engineers, Mr. John West, the 
president, in the chair, a paper on ‘“‘ Automatic Expansion Gear” 
was read by Mr. J. J. Harper, who, after comparing the methods 
of regulating a steam engine by means of a governor and throttle 
valve with automatic cut-off gear, and describing at length different 
types of gears at present in use, remarked in conclusion that few- 
ness of parts, strength, combined with lightness, large wearing 
surfaces, accessibility for oiling and getting at the valves, seemed 
to him to be the leading features the designer should have in view. 
If they had a great number of parts for the centrifugal action of 
the governor to overcome, they might be absolutely sure that they 
could not have an effective valve gear, and the cost in repairs and 
loss of time might very probably absorb whatever saving there 
might be in increased economy of fuel. The jar caused by tripping 
should not come directly on the governor, but by suitable means 
the tripping cam should be held rigidly in position, and so 
let the blow come upon a screw and nut instead of on 
the governor. The valves should be in equilibrium, or nearly 
so, and the clearances kept as small as possible. The introduc- 
tion of the electric light, he might add, made the necessity of 
automatically regulating the steam engine of the greatest import- 
ance. In the discussion which followed, Mr. Goodfellow thought 
Lancashire engineers ought to place much more stress upon the 
way of determining the duties of steam engines than they had done. 
He did not think, as in the Corliss and other engines, that for the 
exhaust the same port should be used as for the live steam. 
Engineers, he added, suffered considerably from want of attend- 
ance on their engines, and it would be found an advantage to pay 
more liberally the men in charge of the engines. Mr. Hartley was 
not in favour of throttling engines, and considered automatic gear, 
under certain conditions, the best. He agreed with Mr. Good- 
fellow that men in charge of engines were paid too low a rate of 
wages ; but men were occasionally paid as high as £4 a week, and 
knew little or nothing about steam engines. He thought Mus- 

ve’s automatic expansion gear was second to none in the king- 
om, and was of the same opinion as Mr. Goodfellow that it was 
not advisable to pass the exhaust steam out through the same port 
as the live steam entered. Ifa large port were made, there was 





no necessity for having the steam valve wide open at the com- 
mencement of the stroke. Mr. Ingham remarked that it was 
sometimes cheaper to work with 3]b. of coal than with 2]b., and 
mentioned a case in point. With regard to the Corliss gear, a 
great objection was that so much of the clearance space was lost. 

There is a steady business doing in the coal trade, but no 
pressure of demand, and supplies of all descriptions of fuel are 
ample to meet requirements. Prices are maintained at late rates, 
but in the inferior descriptions of slack there is still a keen com- 

tition with outside supplies, which necessitates very low prices 
ie taken to effect sales. At the pit mouth best coals average 
12s, to 12s. 6d.; seconds, 10s. 6d. to 11s.; and common round coals, 
9s. to 9s. 6d.; burgy, 7s. 6d. to 8s.; best slack, 6s. 6d. to 7s.; with 
common sorts obtainable at about 4s. 9d. to 5s. 3d. per ton. 

For shipment there is a fair demand, with good qualities of steam 
coal fetching about 10s. 6d. to 10s. 9d. per ton, delivered at the 
ports on the Mersey. 

Barrow.—A quieter tone characterises the hem atite pig iron trade 
this week ; but the market, generally speaking, is steady, and there 
are prospects of even greater activity than is shown at present. 
Makers have sold forward largely, and are, therefore, well supplied 
with orders for the winter months. Indeed their delivery engage- 
ments are such, as reported last week, as to necessitate the building 
of additional furnaces. Forty-nine are now in blast ; but two or 
three additional furnaces will be blown in ina week ortwo. Last year 
at this time fifty-four furnaces were blowi The recent sales have 
mainly been on account of autumn deliveries ; but makers are well 
sold forward for the winter monthg, especially for Bessemer qualities, 
which are even more largely used than usual by makers of steel. 
The price of pig iron is easier at 57s, 9d. for warrants, net cash, 
while makers are asking 59s. per ton for parcels of mixed numbers 
of Bessemer iron, net, f.o.b., and 58s. 6d. for No. 3 forge and 
foundry iron. There is a further reduction in stocks this week to 
the extent of 3500 tons, making the decrease from the yg | 
of the year 156,000 tons, and leaving the stocks still in han 
at 224,000 tons. 

The steel trade is busily employed in all departments. A few 

ood orders for rails are reported by West Cumberland makers, 

ut the demandjis weaker, and business has been done at the 
reduced price of £5 per ton for heavy sections, net, f.o.b., while 
light and colliery section remain at £6 and 47 respectively. A 
better trade is doing in steel for shipbuilding purposes, and the 
market remains steady at £6 15s. for plates, £6 5s. for angles, and 
£7 15s. for boiler plates. Tin-plate bars are in full demand at £6, 
and hoops are a good trade at £6 10s. per ton. There are evi- 
dences of continued good trade alike in the Bessemer and Seimens- 
Martin departments. 

Shipbuilders and engineers, who are very busy in all depart- 
ments, are in receipt of further new orders, particulars of which 
have not yet transpired. 

Iron ore is firm in tone, and business is better at 11s, 6d. to 12s. 
per ton net at mines for ordinary qualities. 

Coal and coke are steady, and the demand is good. East Coast 
coke is quoted at 21s. to delivered. 

Shipping is rather better employed, and the returns of the week 
show an improvement on the corresponding week of last year. 

The Kellner-Partington Wood Pulp Company, at Barrow, which 
has been in operation twelve months, has declared a first dividend 
of 5 per cent. per annum, and the report shows a good future 
prospect for the company. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Pic iron is again easier. Hematites are being offered here at 658. 
to 66s,; common forge iron, 45s. to 46s, per ton. These prices are 
lower than those ruling a month or six weeks ago. The monetary 
troubles in London seem to have affected large buyers, specifica- 
tions and orders not being so freely given out as they were. It is 
regarded in well-informed circles here us highly probable that there 
would be a reaction shortly. The heavy trades are very busy, and 
likely to be so for months to come. The prices of finished material 
remain unaltered. 

The Manchester, Sheffield, and Lincolnshire Railway has given 
an order for 450 pairs of wheels and axles to the Ashbury Railway 
Carriage Company. The Great Northern Railway has placed an 
order for some 600 pairs with Messrs. Craven Brothers, of Darnall. 
All the wheel makers in this neighbourhood are very full of work, 
and several are scarcely able to undertake further orders for early 
delivery. It is only in marine matters that the prospect is less 
cheerful. Owing to greatly reduced freights, new ships are not 
likely to be ordered just now. There are, however, plenty of 
orders for shafting, &c., yet to execute for ships in hand, 

The continued abnormally fine weather keeps household coal 
very quiet, and the value in London has dropped 6d. per ton. 
Locally there is no quotable change, but supplies of any magnitude 
can be obtained more easily. If the weather should change to 
frost, it is believed that prices would promptly advance. Gas and 
steam coal for home and foreign requirements are in a satisfactory 
condition, both as regards volume of business and values received. 
The trade with Hull, Grimsby, and Goole is fairly maintained. 
Engine fuel and slack is in languid request. Most of the coke 
ovens in the district are again lighted. Messrs. Newton, Cham- 
bers, and Co., of Thorncliffe, as well as the Mitchell Main and the 
Hoyland Silkstone Collieries have all their ovens in full operation. 

A new colliery is being opened out at Wharncliffe Silkstone, near 
Sheffield. It is the Winn Moor bed, which is practically a virgin 
bed, having only been worked at the outcrop at Burn Cross, 
Chapeltown, Howbrooke, and Deepcar. At Wharncliffe Silkstone 
the seam is 3ft. thick, and the coal is of good quality, ype J 
for coke-making purposes. It lies at a depth of about 68 yards 
below the Silkstone seam, or some 240 yards from the surface. 
Another shaft is to be put down from the bottom of the ‘‘ Top Pit,” 
which is situated near the low entrance to Workey Park. 

The first annual general meeting of the Roundwood Colliery 
Company was held at Rotherham on Menday. The report, which 
recommended a dividend and bonus at the rate of 20 per cent. per 
annum, was taken as read and adopted. The chairman—Mr. 
Benjamin Sellars—expressed satisfaction with the working of the 
company during the past year, and believed it had a period of 
prosperity before it. The dividend was confirmed, £2000 was 
transferred to reserve fund, and the balance, £2688, carried forward 
to next year’s account. Mr. Sellars, whose term of office had 
expired, was re-elected a director. 

A new process for making forged steel car wheels direct from 
the ingot is reported from Buffalo, Mr. Stimson, president and 
manager of the Buffalo Steam Forge, had a test in the presence of 
the patentee—Mr. J. A. Facer, of Germantown, Philadelphia— 
and others. Four wheels, it is stated, were made direct from the 
ingot without the slightest difficulty and without even breaking a 
tool. A wheel has been shipped to Mr. E. Garside, of 680, Bright- 
side-lane, Sheffield, who has acquired the right for the European 
countries—where the process is patented—to show the models of 
the dies, explain the process, and negotiate with any company who 
wish to manufacture forged steel wheels. 

The London and North-Western Railway company is arranging 
for the erection of a goods station at Sheffield at a cost of 
£200,000. The site is to be near the Nunnery Colliery. It 
is anticipated that on the completion of the Beighton to 
Chesterfield line, the London and North-Western will run pas- 
senger trains into Sheffield, in accordance with the powers given 
it in the Manchester, Sheffield, and Lincolnshire Co.’s Act. It is 
stated that the Manchester, Shefield, and Lincolnshire contem- 

lates a new railway from Chapeltown to Elsecar and Wombwell. 

he new line, it is said, will start at a point just above Chapeltown 
station, and near to the Norfolk pit, to Harley, and thence to 
Elsecar and Wombwell, where it will join the company’s system. 
Other additions to the existing lines, all intended as ‘‘ feeders,” 
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are talked of as likely to be the subject of Parliamentary applica- 
tion this session. 

Information received in Sheffield is to the effect that the 
Solingen cutlery and hardware firms are making strenuous efforts 
to recover the ground they lost during the grinders’ strike for 
more wages, and that English houses may look for much severer 
competition than has been given of late. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

ALL business in this district has been quite disorganised this 
week, and a worse week for trade has not been known for a very 
long period, while prices have dropped all round. The cavse of 
this has been the financial crisis in London and the unsatisfactory 
monetary news from the United States. Confidence has been so 
shaken that enterprise for the present is practically dead, and no 
one can be induced to buy, while the holders of iron are mostly 
endeavouring to sell out, and can only do so by making consider- 
able sacrifices. Holders were rather inclined to sell last week, but 
they are anxious to do so this week, for the end of the financial 
troubles is not believed to have been reached yet. This state of 
the money market has completely overshadowed the influence that 
the Scotch strike should have had in improving prices. If there 
had been nothing but the strike to affect business, then there can 
be no doubt that prices would have advanced, for it is said the 
stocks of makers are exhausted, and much larger quantities of iron 
are being brought from other districts, nearly 7000 tons being sent 
from the Tees alone on Saturday and Monday last, or three times 
the average quantity, and the strike is not likely to be settled 
this year, yet selling prices are going down with a run. The fact 
is that money has got too dear to make speculation profitable where 
financial accommodation has to be obtained, for 8 or 9 per cent. has 
to be paid, and probably the bank rate may be put still higher. 
Therefore speculators find it absolutely necessary to force their iron 
upon the market to their own disadvantage, as far as realised prices 
are concerned. The outlook is therefore bad, and the situation is 
specially trying to the makers of pig iron, for at the same time that 
their selling prices are being forced down their cost of production 
is being increased, seeing that coke is being advanced in value and 
is not likely to be brought down again, for the supply does not 
exceed requirements, and, indeed, is hardly up to them and cannot 
well be increased. They have now to pay 17s. 6d. per ton for delivery 
equal to Middlesbrough of best Durham coke for blast furnace 
purposes, and contracts at this and 17s. 3d. have been entered into 
for next half-year’s delivery ; whereas the contracts for the current 
half-year have nut generally been above 13s. 6d. to 14s. Truly 
the coke maker just now is the master of the situation, and gets 
a price quite out of proportion with the price of pig iron, while 
great complaints are made about the quality of the coke supplied. 

On Monday the iron market opened with makers and merchants 
quoting 48s. 3d. per ton for prompt f.o.b. deliveries of No. 3 g.m.b. 
Cleveland iron, but 47s. 6d. was taken by merchants before 
Monday closed; 46s. 9d. to 47s. was 'Tuesday’s price, and on 
Wednesday 46s. 6d., while Middlesbrough warrants dropped from 
48s, 3d. on Monday to 45s, on Wednesday. Middlemen have been 
forced to sell iron at lower rates, because the makers have pressed 
them to take out the iron they had bought, and delivery of which 
was due. Where they had not customers for it, they were obliged 
to sell at whatever price they could get; and it has been very 
difficult to sell this week, as, apart from the financial troubles, this 
is a period of the year when not much No. 3 iron can be sold, the 
navigation season being over. The prices of No, 4 foundry and 
grey forge pigs have dropped, but nothing like so much as No, 3 
g~m.b., ls. being the outside, whereas warrants have fallen 3s. 3d. 
Sellers of No. 4 foundry get 45s., and of grey forge 44s. These 
numbers, which are at present in great request for Scotland, are 
not so much affected by the fluctuations in the warrant market. 
East Coast hematites have fallen to 57s. for mixed numbers, and 
56s. 6d. would not be refused ; notwithstanding that, the cost of 
fuel is increasing, a circumstance which is by no means balanced 
by the decrease in ore freights from Bilbao to Middlesbrough to 
6s. 3d. Connal’s stock does not decline in this district, for the 
quantity held on Wednesday evening was 95,786 tons, or 3607 tons 
more than at the commencement of the month. Shipments of pig 
iron from Middlesbrough for November are the best reported in 
any month this year, 53,967 tons having been sent up to the 
19th inst., against 48,415 tons in October to 19th. 

The finished iron and steel trade is well occupied, but manufac- 
turers have not booked much fresh work lately, and are rapidly 
getting to the end of their contracts, so that they are anxious to 
secure new orders, and are to-day taking 2s. 6d. less than they 
would accept last week. They quote £6 for common iron bars, 
£6 10s. for best bars, £7 10s. for best best bars, £6 2s, 6d. for iron 
ship plates, £6 12s. 6d. for steel ship plates, £5 17s. 6d. for iron 
ship angles, £6 5s. for steel ship angles, and £7 10s. for heavy 
sheets—singles—all less 24 per cent. discount. Heavy rails are 
£5. Shipments of rails, pipes, and bridgework have been heavy 
as the last few days to India, Australia, the Cape, and Algoa 

y. 

It is rumoured that the North-Eastern Railway Company is 
about to buy up the Cockermouth, Keswick, and Penrith Railway, 
and to run through expresses to the Lake district. The passenger 
traffic on this line has been worked for years by the London and 
North-Western Railway Company, and the mineral traffic by the 
North-Eastern, which conveys vast quantities of Durham coke by 
that route to the Cumberland furnaces. 

Mr. Thomas Wrightson, of Head, Wrightson, and Co., iron- 
founders and engineers, Teesdale Ironworks, Stockton, has offered 
a free library building to the town of South Stockton, in which the 
works of the firm are situate, and the ratepayers have, by a large 
majority, determined upon the adoption of the Free Libraries Act. 
The building will cost Mr. Wrightson £1500. 

Sir Joseph W. Pease, Bart., M.P., has been re-elected chairman 
of the Tees a Commissioners. During the year ending 
October 31st, 6142 vessels entered the Tees, and paid dues to the 
Commissioners amounting to £65,956. 

The annual meeting of the Cleveland Institution of Engineers 
wiil be held at Middlesbrough on Monday evening next, when Mr. 
W. Henry Fryer, of Coleford, Gloucestershire, will read a paper on 
**The Desiccation of the Blast Furnace in the Manufacture of Pig 
Tron.” The author intends to show the theoretical saving in coke 
in a blast furnace by drying the blast, and he will review Sir 
Lowthian Bell's treatment of the subject. He will deal with the 
combustion of the coke in the bottom of the furnace, and follow the 
several reactions and heat developments and absorptions upwards 
up to the escaping gases. Among the other papers to be read this 
session are: ‘*'The Basic Open Hearth System,” by Mr. James Davis, 
Rotherham ; ‘ Railway Signalling,” by Mr. Wm. Jno. Cudworth, 
Darlington; ‘* A New Incline Truck Drop for Calcining Kilns,” by 
Mr. Charles Wood, Middlesbrough ; ‘‘ The Criner Furnace,” by Mr. 
Richard D’Aulnay, London; ‘The Construction of the Hury 
Reservoir in Baldersdale,” by Mr. James Mansergh, M. Inst. C.E., 
London. Mr. Charles J. Bagley, of Stockton, has been chosen as 
the new president of the Institution, and will deliver his inaugural 
address probably in February next. Mr. Bagley for years 
was manager and engineer at the Tees Bridge Ironworks, 
Stockton, and of late years has been manager of the Moor Ironand 
Steel Works, Stockton, one of the leading plate-making concerns 
in the district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market opened very flat, with little busi- 


ness doing; but a large quantity of warrants were subsequently 
pressed for sale, with the result that prices gave way to a consider- 
able extent. The bulk of the transactions took place in Scotch 


warrants ; Cumberland hematite being also fairly active. There 
has been less doing in Cleveland iron, the prices of which have, 
however, also been depressed. 

The past week’s shipments of Scotch pig iron have been 
exceptionally small, amounting to only 3535 tons, against 10,208 
in the corresponding week of last year. There was despatched to 
the United States, 335 tons; France, 370; Holland, 270; Italy, 233; 
Australia, 200 ; Spain and Portugal, 163 ; Germany, 150; Belgium, 
74; South America, 100; and other countries, 201 ; the coastwise 
shipments being 1430, against 3202 in the corresponding week. 

Special brands of makers’ iron are very scarce. The G.M.B, 
qualities, which are supplied ex store, are 9d. to 1s. lower in sym- 
pathy with warrants, but the better qualities are unchanged. 
G.M.B., f.0.b. at Glasgow, No. 1, 51s. 3d.; No. 3, 50s, 9d.; Monk- 
land, 51s. 6d, and 51s.; Carnbroe, 54s, 6d. and 53s. 6d.; Lang- 
loan, 70s. 6d. and 60s. 6d.; Dalmellington, 59s. 6d. and 57s, 6d.; 
Gartsherrie, No. 3, 60s.; Summerlee, No. 3, 59s. 6d.; Calder, 
No. 3, 58s.; Eglinton, No. 1, 55s, 

During the past week there was shipped from Glasgow sewing 
machines to the value of £11,155; machinery, £16,543; steel 
goods, £17,504; and general iron manufactures, £19,517. 

Messrs. John Wilson and Son, iron merchants and tube makers, 
Glasgow, have received an order to supply a large quantity of 
malleable plates and fittings for the ciibaume waterworks, ‘The 
plates will be shipped in such a form that they can be readily made 
into pipes on arrival in the Colony. 

The tinished iron trade is very well employed, and some mer- 
chants are reported to have been offering small lots of bar iron for 
forward delivery at about 2s. 6d. below former quotations, trusting, 
no doubt, to be able to acquire the material advantageously at the 
proper time. Makers, however, state that they cannot allow any 
abatement of prices.’ ,They? quote the lowest grade of common 
bars at £6 12s. 6d.; second grade, £6 15s.; highest grade, 
£6 17s. 6d., best bars being 10s. per ton higher ; nail rods, £7 5s.; 
hoops, £7 10s.; and sheets, £8 5s., less 5 per cent. discount. 


It is 
stated that ourjhoop makers will have to encounter in the Liver- 
pool export trade increased competition from Staffordshire firms, 
who, under the McKinley Act, are likely to lose a large portion, if 
not the whole of the trade they have hitherto enjoyed in the 
manufacture of hoop ties for the making up of bales of cotton. 
However this may oe our hoopmakers, being well supplied with 
orders, are adhering to former prices. 

There is very little change in the position of the Scotch steel 
trade, which continues busy in all its departments. Angles are 
quoted at £6 7s. 6d. to £6 10s.; ship plates, £7 to £7 2s. 6d.; 
boiler plates, £8 to £8 5s.; all less 5 per cent. discount, for detivery 
in Glasgow district. 

The coal trade is fairly well employed, but owing to the more 
regular working of the colliers, supplies are becoming much more 
plentiful. Main, splint, and ell cals are each selling at about 3d. 

r ton below last week's prices; and, in the case of steam coals, 

uyers are getting less disposed toSpay full rates. The current 
prices, f.o.b. at Glasgow, are:—Main coal, 9s. to 9s. 3d. per ton ; 
splint, 9s. 6d. to 9s. 9d.; ell, 10s. 3d.; steam, 11s. 4d. to 11s, 6d. 
At Grangemouth, where a very large trade is being done in coal 
exports, the price of main coal, free at the ship, is about 9s. 6d., 
and at Ayrshire ports the f.o.b. price is 9s. to,9s. 3d. per ton. 

The coalmasters in the Larkhall district have reduced the miners’ 
wages by 6d. per day. The rate of wages in this quarter was a 
month or two ago advanced 6d. beyond what was paid in any other 
district, and it is this advance that is now being taken off, No 
opposition has been offered by the miners to the reduction. 








WALES AND ADJOINING COUNTIES. 
(From our own Corre sponde nt.) 


FINANCIAL troubles in the City and physical storms have had an 
effect this week upon most of the Welsh industries, and there is 
not so much buoyancy visible as there was a week or two ago. 

Much of this is owing to’deficient tonnage coming in. Last 
week the port of Swansea was similarly affected, and this week it 
is Cardiff which suffers—first by reduced export, and secondly by 
lower prices. 

Steam coal is quoted this week as follows:—Best, 14s. 9d. to 
l5s., and small at 7s.; but it is well known that a good deal of 
business has been done under both figures. 

Some of the coal critics maintain that the declaration of the last 
advance has been simultaneously with the inevitable decline 
which may be said to have set in, If so, the decline will be a very 
slow one. That it will come, and lower prices rule, may be 
accepted. Even house coal, usually so brisk and firmly quoted at 
this time of the year, is quiet, and dealers cite the extraordinary 
closeness and warmth of the weather as a reason. This condition 
of the atmosphere is prompting to marked carefulness in colliery 
management. Those who remember the coal tragedies of a 
quarter of a century ago will recall to memory the same gloomy 
heaviness which now obtains. November or vember are asso- 
ciated with many; with Ferndale, when 175 lives were lost in 
1867; with Risca, when 142 succumbed in 1860; with Penygraig 
and a loss of 84 in 1880. 

The fading year and falling barometer are reminiscenses also of 
Abercarne tt its holocaust of 268 in September, 1878. 

In house coal, as in steam, higher quotations rule than are 
obtained. Thus, midweek Rhondda No. 3 was quoted at 14s, 9d. 
to 15s., and No. 2 at 12s. 6d., small best being still at 11s. 3d. per 


—————<—<—<—<——. 
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Newport market midweek patent fuel was quoted ‘ 
ore buyers holding off, edges firm, ands poatae Raye ing 
Freights, Newport to Bilbao, 5s, Od. “—< 

t a miners’ meeting at Caerphilly this week it was deci 
the complaint of the bankers ond oilers of Twynovedona wie! 
should be investigated with a view to an amicable settlement “7 

The Plymouth colliers have agreed to have their dispute sett] 
by the Sliding Scale Committee. ed 

In the Newport district oy a were brisk, and large ¢ 
signments made to Bristol and Liverpool. At Swansea, the tin 
“ye shipments were 61,689 boxes, and sent to stock 75,297 box 4 

ut of this New Orleans took 990 tons; Baltimore and Phile 
— 1500 tons ; and New York, 1150. The market is desk, 
and prices unchanged. Swansea imported 8000 tons of pig last 
week, and sent out 28,000 tons of Poon = 

Much feeling is expressed at the failure of the Great Weste 
and Rhondda and{Swansea Bay to arrange difficulties, > 

On Saturday last a number of steam lighters were successfy| 
launched at Chepstow, at the yard of the late Mr, ', 
They are for employment at Buenos Ayres. 

The South Wales Institute of Engineers are to have com 
premises in Cardiff, and the Marquis of Bute has promised a gift 
of £1000, and the Monmouthshire and South Wales coalowners 
£2000. This excellent engineering society dates from 1857, 


I 
Walker 


modiougs 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Business throughout the iron trade of this country moves at a 
very quiet pace, and, so far as the future is concerned, prospects 
still remain clouded, 

In Silesia the iron market has undergone no actual change since 
last week’s report, demand and sale remaining limited as before, 
A somewhat improved tone, however, characterises the malleable 
iron business, and some works are reported in fairly good operation, 
The sheet mills are just now busily at work on orders for abroad, 
Austro-Hungarian iron business also continues quiet. Merchant 
bars have been reduced on 125 fl, p.t. The pig iron market is in an 
exceedingly inanimate condition. 

The French iron market is reported to be in a more favourable 
condition. At Paris prices are maintained as followes :—Good 
merchant bars, 175f.; girders, 180f.; plates, No. 2, 210f. p.t.; In 
the Departement Meurthe-et- Moselle forge pig is noted 56f. to 58f; 
foundry, No, 3, 70f. to 72f. Merchant bars, 155f. 

Belgian iron industry continues very slow, both as regards price 
and demand. Works are, generally speaking, fairly employed just 
at present, but to get these orders now in hand, they were obliged 
greatly to reduce their quotations, and are therefore working with 
little or no profit. Bars, for instance, are scarcely fetching 140f, 

».t., basis price for plates is 160f.; girders are quoted 143f. p.t. 

or Luxemburg foundry 62f. has been asked ; plates have been 
offered at 167°50f. p.t. At a tendering for 15,000 t. heavy rails, 
held at Brussels on the 5th inst., the steel works Cockerill, Angleur, 
Boel, and Ougrée got the order at 154f. p.t. In August 149f, was 
the lowest offer. 

The condition of the RKhenish-Westphalian iron market has 
in no wise altered for the better since last report. The iron 
ore trade is as dull as before, prices remaining unremunerative, On 
the pig iron market the former want of animation still prevails 
The business done is of a restricted, hand-to-mouth sort only, and 
orices, therefore, continue depressed and more or less irregular, 

‘hus, for instance, the nominal quotation for forge pig, fixed by the 

Pig Iron Convention, can scarcely be maintained, as Siegerland 
works are offering at considerably lower quotations. Spieyeleisen 
is in pretty lively request, but in this branch, too, little actual 
business is being done, buyers insisting on further reductions, 
There had been a reduction of M. 3 p.t. agreed upon since last 
week, 

In spite of the blast furnaces having limited their activity to the 
utmost degree, production still considerably exceeds present 
consumption. Prices are, on the whole, the same as_ last 
quoted. Very little change is to report with regard to 
the malleable iron trade; but, if anything, there has been 
rather a better tone prevailing, and a_ little more steadiness 
in prices. For bars, inland and foreign demand remain as 
yet without any improvement, while plates suitable for boiler- 
making purposes have been in better request of late, and prices 
are in most instances paid without questioning. The situation of 
the sheet mills is decidedly less favourable. After the dissolving 
of the Sheet Convention, prices have gone down so rapidly that 
producers complain of losing M. 20 p.t. Probably in consequence 
of present low prices, demand has perceptibly increased, and the 
works are in fairly good activity; but, in spite of all this, prices 
are more and more moving downward. There is a continued 
animated demand for hoops, prices remaining firm. Regarding 
the employment of foundries and machine factories, less favourable 
accounts can be given than during the preceding months. Prices, 
already complained of in many parts, have gone down con- 
siderably, and a lack of new work is reported. One of the larger 
Rhenish-Westphalian works has been obliged to dismiss part of 
their workmen. Others will follow if a move for the better does 
not set in soon. A tendering for steel rails at Munich shows an 
additional reduction in price, lowest quotations ranging between 
M. 143°50 to M. 144-40, free Aschaffenburg. 

During this last week or so public attention has been turned 
with int interest to the publication of Dr. Koch’s proceedings. 





ee In most cases less amounts have been accepted and b 
one. 

Coke is not so brisk with respect to booking, and all that can 
be said is that the make continues large to complete past orders ; 
but winter's trade is not so promising. Prices asked are 20s, d6. 
and 22s, for furnace and foundry respectively. 

Pitwood is firmer, and 17s, 3d. quoted for best. 

The total export of coal from Cardiff, Penarth, and Barry last 
week was about 230,000 tons. Of this great quantity, though 
regarded in Cardiff as a serious falling away, Barry sent 61,000 
tons. Newport's coasting total, as expected at this stormy period, 
was much less than usual, but the market is ruling firm and 
healthy. 

Quietness at the port has its usual influence on the collieries, 
and as wagons have run short there has been here and there less 
active working. At Merthyr Vale, owing to a breakage, there 
was a good deal of quietness this week, but the greatest efforts to 
repair are being made, and things will soon be right again. 

Iron ore is weak in the market, and prices quiet, though few 
outsiders would think so, judging from’the large quantities now 
being stocked at the principal steelworks. It is generally at this 
time that a pressure is put on to complete contracts before the 
severe weather sets in. Piy is also being stocked. Tin bars 
continue in full demand; rails are easy. Quotations remain the 
same as last week, pig iron only showing a little more firmness. 
Only one cargo of rails of any account left this week. 

A good deal of discussion has been going on this week at Merthyr, 
where the conference meetings of the colliers were held, and a more 
hopeful feeling seems to prevail about re-establishing the scale. 
It is evident, judging from the proceedings, that the colliers are 
hesitating whether they should make a demand for payment of 
small coal or not, and have agreed to let the question be settled by 
the Sliding Scale Committee. Thedeclaration of another advance 
of wages made a fortnight ago must have improved the position of 
employers. Under the scale colliers now derive 524 per cent. 
above the standard of 1887, and without a scale the common sense 
men amongst them know that they would not get anything like 
so much. 

The Miners’ Conference decided to advocate eight hours’ work 
with all energy, and the various liberal candidates are to be written 
to, and urged to maintain it in the House of Commons. Practi- 
cally the eight hours appear to be in operation now in many 





collieries, 





Years of silent labour, careful investigations, scrupulous watchings 
and weighings, are now presented to the world in facts of supreme 
importance, which—to use Dr. Billroth’s words—open before us a 
vista of boundless magnitude, and which will in time bring to 
every single branch of the medical science advantages and resources 
as yet unthought of. j ee 
t is intended to turn the volcanic sands of the Eifel district to 
some account, by having them examined as to their fitness for 
building and other technical purposes. In this case there would 
be a prospect of earning something better than they now have, 
which the poor and hard-working men of that district well deserve. 
What does a strike cost? Many persons may have asked this 
question without being in a position to answer it by actual figures. 
It may, therefore, be of some interest to gather some trustworthy 
data from theaccounts of the strike funds of the Hamburg bricklayers 
union. By this it is proved that this year’s strike, which came to 
a sudden and miserable close, cost a trifle more than 130,500 marks. 
Certainly a respectable sum to be spent for nothing. At any rate, 
there will be no saying that at Hamburg strikes can be had fot 
nothing, 








Tue electric lighting installation at Paris has not 
been carried out in an altogether satisfactory manner. In the 
first place, the official inspector was unable to report the satis- 
factory execution of the work involved in the lighting of the Grand 
Boulevards within the specified period, and the a Council 
had to considerably extend the term. ‘Then considerable damage 
to property has been occasioned through explosions caused by the 
laying of the electric wires in too close proximity to the gas Pipes. 
The other day a somewhat serious fire broke out in a café throug 
the overheating of the gutta-percha covering of a wire. This last 
accident is attributed to the incompetency of a workman ; ne 
taking it in conjunction with others, the Paris Municipal Council 
has felt it necessary to proclaim, by special resolution, that ag 
lighting is ‘a dangerous industry.” It therefore demands tha 
Parliament shall legally place electric installations in this category 
and submit them to “ the incessant surveillance of the Prefecture 
of Police.” This action contrasts curiously with the claims made 
for the absolute safety of electric lighting ; but it is more than pro- 
bable that the untoward experiences at Paris are due to inefficient 
methods and appliances, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Nov, 7th, 1890, 
iron trade is strong, and no change in 
Bay is noticeable. Lead is quiet ; imported, 5}; 
domestic, 58. Exports of copper since Januar 


” 8 095.435 1b.; of matte and ore, 14,166,895 
resin 18,308,425 1b, of eopper matte and ore 
agains ’ Nothing can be said as 


“i ime last year. 
mpm aly Trade eeditions are satisfactory to 
all interests. Manufacturers are crowded with 
work, and winter orders are coming along. 
Mines of oro, coal, and the precious metals are 
all very busy. Industrial operations are pushed 
with great energy, and new enterprises are being 
opened up. Machinery makers are remarkably 
busy, because of the building of so many new 
workshops, &c. The lake ship and boat builders 
between Butfalo and West Superior are crowded 
with work, and all craft is in use, — The ship ing 
season will soon close. Banking interests admit 
that the demand for money 1s such as to border 
on a stringency ; but there are some advantages 
even in a stringent money market, Cotton 
planters have had a most prosperous season, and 
each year’s dealings between them and those who 
supply them with goods and merchandise approach 
more nearly to a cash basis. : 

Advices from the new States show great indus- 
trial activity, and hundreds of new enterprises 
are announced every month, Mechanical methods 
for getting coal are being introduced at a good 
many mines, and the operators on the Monon- 
gahela River, where from 20,000 to 30,000 are 
employed, contemplate putting in machines to the 
extent of dispensing with 20,000 diggers, Coal 
mining is being pushed very rapidly in new States 
where industrial activity is creating a demand, 
The anthracite output in Eastern Pennsylvania 
will reach this year 35,000,000 tons ; bituminous 
yroduction, about 80,000,000 tons. The manu- 
Leture of coke is engaging much attention, 
though Western Pennsylvania still maintains a 
virtual monopoly of the trade, because of its 12ft. 
vein of most excellent coking coal. In the 
region of country west of the Mississippi vast 
beds of lignite exist, and some of them are being 
worked to advantage. The iron and the coal 
industries have perhaps never been as prospercus 
as this year, as to volume of production at least. 
Profit on manufacturing is declining, except upon 
new process or special machinery. 

The announcement was made last week that 
the controllers of the natural gas supply in 
Western Pennsylvania had decided not to furnish 
rolling mills in and about Pittsburg with any 
more gas, and so notified the manufacturers. 
This has caused a great stir, as the mills have 
been fitted at considerable expense to use gas. 
Areturn to coal means a large outlay and a slight 
increase in cost. Several mills have their own 
pipe line, and are, of course, independent of this 
alarming edict. The occasion of it is, that there 
is not enough gas for both manufacturing and 
domestic purposes. There is no help for this if 
the decision should be adhered to. This will 
help those iron and steel makers who are located 
where the gas supply is not subjected to such 
domestic requirements as at Pittsburg. 








NEW COMPANIES. 
on following companies have just been regis- 
red:— 


Alkali and Sulphur Company, Limited, 


This company was registered on the 11th inst., 
with a — of £60,000, in £10 shares, to pur- 
chase and work certain patents and inventions 
belonging to Edward W., Parnell, J. Simpson, and 
J. Leith, for improvements in the manufacture 
of alkali, sulphur, and other chemicals. The 
subscribers are :— 


Shares. 

*W. Bennett, 208, Lodge-lane, Liverpool ‘ 1 

*J. Briscoe, Trefnuel, Denbigh.. .. .. .. .. 1 
*R. J. Glasgow, India-buildings, Liverpool, mer- 

men fet Le te eae 1 
*A. A. Guild, Old Castle-buildings, Liverpool, 

merchant 1 


*H. - Houghton, 26, North John-street, Liver- 

wol,. oe - on . . oe oo - - - 
a er pas 8a, Rumford-place, Liverpool, mer- 

RE fie ane Sok oe sad) hey 88) OE ee 
J, Firth, St. Helen's, alkali manufacturer .. .. 1 

The number of directors is not to be less than 
three, nor more than seven ; the first are the sub- 
scribers denoted by an asterisk; qualification, 
fifty shares, The company in general meeting 
will determine remuneration. Registered office, 
48, Castle-street, Liverpool. 


International (Giffard) Gun and Ordnance 
Company, Limited. 

This company was registered on the 7th inst., 
with a capital of £400,000, in £5 shares, to 
acquire the patents for the invention of Paul 
Gilfard, of a liquefied gas gun, with the excep- 
tion of the patents for the United Kingdom, 


India, France, and its colonies. The subscribers 
are;— 


8 
L. wi Bangust, 52, Avondale-road, Peckham, 
Hl. McGraw, Upper York-strect, Bristol, agent .. 
BB. Upton, 16, Ethuard-road, Old Kent-road, 
G. W. Ball, 16, Richmond-gardens, Uxbridge- 
road, shorthand writer .. 
G. E. Wilkinson, 25, Glad 
BO CORRS ae 
F, Haag 6, Parnham-street, Limehouse, clerk .. 
J. Eady, 46, Plimsoll-road, Finsbury Park, clerk 
The number of directors is not to be less than 
three, nor more than seven; the subscribers 
appoint the first, and act ad interim; qualifica- 
tion, £500 in shares; remuneration, £2000 per 
annum, divisible. Solicitors, Messrs. Slaughter 
and May, 21, Great Winchester-street. 





e-road, Stamford 


ll od 





London Association o earners and Brokers, 
: imited, 

. This association was registered on the 7th inst. 

or the effectual preservation, protection, an 

Support of the shipping and maritime interests. 

Every member guarantees to contribute to the 

assets of the company in the event of liquidation, 





not exceeding 2s, per ton, entered by such 

member with the association. The subscribers 

are:— 

Thos, Sutherland, 122, Leadenhall-street, chairman 
P. and O. Company. 

W. R. Anderson, 5, Fenchurch-avenue, shipowner. 

F. Green, 18, F h-avenue, shipbroker. 

A. Howden, 188, Leadenhall-street, shipbroker, 

E. 8. Dawes, 13, Austin Friars, shipowner. 

Thos. Scrutton, 9, Gracechurch-street, shipowner. 

James Park, 52, Gracechurch-street, shipowner. 

Cattarns, 55, Great Tower-street, general 

manager General Steam Navigation. 

E. Cayford, 146, Leadenhall-street, shipbrok 


The management will be vested in a committee 
of members, 











Bowman's Oxygen Lighting Company, Limited, 


This company was registered on the 12th inst., 
with a capital of £125,000, in £1 shares, to 
acquire the patent rights of Robt. Davy Bowman 
for lighting by combining oxygen with gas or oil, 
also for the purification of gas and air, for bleach- 
ing, and for aération of table water. The sub- 
scribers are :— 7 
J. T. Robinson, 7, John-street, Adelphi, surveyor 1 
H. Hughes, 23, Martin’s-lane, solicitor .. .. .. 1 
G. H. Hogan, Park-lane, Croydon, solicitor... .. 1 
W. Paterson, Burleigh House, Fortune-green, 

publisher 4. «1 eos oe 00 oe ce oe 
H. zs ~ pores 49, Queen Victoria-street, mer- 

chan oe oe oe oe oe . oe ee oe oe 
R. Sandys, 18, Cornwall Mansions, Regent's Park 1 
C. H. McEuen, 97, Cannon-street, merchant . 1 

The number of directors is not to be less than 
three, nor more than nine; qualification, £250 in 
share capital; the subscribers are to appoint the 
first. The company in — meeting will 
appoint remuneration. Solicitors, Messrs, Har- 
grove and Co., 16, Victoria-street, Westminster, 





Maxon Patent Stamped Steel Chain Company, 
Limited. 

This company was registered on the 6th inst., 
with a capital of £5000, in £1 shares, to acquire 
and work inventions, particularly an invention 
for improvements in drive and other chains, 
The subscribers are :— 


Shares. 
Max Friend, 20, Bucklersbury, merchant ‘ 1 
G. D. Wheaton, Hotel Metropole, merchant. . 1 
A. Turner, 20, Hayles-street, 5.E., engineer 1 
H. Wade, Broadlands-road, Highgate .. 1 


a er e, 16, Vaughan-road, Coldharbour-lane, 
.K., cler! a Gee ar at ae eee 
W. A. Childs. 3, Camden-terrace, Peckham, cjerk 
W. T. Boydell, jun., 1, South-square, Gray’s-inn, 
SUMNER. sc se ee tt 68 te de 60, oe 1 
The number of directors is not to be less than 
two, nor more than five; the subscribers are to 
appoint the first directors; remuneration, £5 
per annum each. Solicitor, Mr. W. T. Boydell. 








LAUNCHES AND TRIAL TRIPS. 


A a hopper dredger for the Nicaragua 
Canal was launched last week at Renfrew, com- 
plete, with steam up, by Messrs. Wm. Simons 
and Co., under the direction of chief engineer 
A. G. Menocal. This vessel has a capacity to 
carry 400 tons of dredgings, and will load itself 
with ordinary material in an hour. The bucket 
ladder, which works in a central well, is fitted 
with an endless chain of steel buckets, and 
adapted to dredge banks and shoals to a depth 
of 35ft. under water level. The hull is con- 
structed with the builders’ patent raised fore- 
castle, which permits the buckets to dredge in 
advance of the hull. 

On the 13th inst. Messrs, Craig, Taylor and Co., 
Stockton-on-Tees, launched a passenger and cargo 
steel screw steamer, named the Yung Ping, and 
built to the order of Messrs. Russell and Co., of 
Shanghai, New York, and London. Her dimen- 
sions are as follows: 215ft. P.P. by 32ft. by 
13ft. 114in. She is to trade in Chinese waters, 
and is fitted with teak decks and luxurious pas- 
senger accommodation. She has water ballast, 
and is classed in the highest class in Lloyd's, viz., 
100 Al. She will have four steam winches, patent 
steam windlass, and will be fitted with triple- 
expansion engines by Messrs. W. Allan and Co., 
of the Scotia Engine Works, Sunderland, with 
cylinders 15in., 25in., 4lin. by 24in. stroke, 160 Ib. 
pressure. The vessel has been built under the 
superintendence of Messrs. A. and W, Dudgeon, 
of London, 

On Tuesday the s.s, Tekoa was taken on a trial 
trip from Hartlepool. She is a sister-ship of the 
Rangatira, which wenttosea a few monthsago, and, 
it will be remembered, was described as being by 
far the largest vessel that had ever been built in 
the port of the Hartlepools. The s,s. Tekoa has 
been built by Messrs. Wm. Gray and Co., to the 
order of Mr. C, Furness, for the New Zealand 
Steamship Company, of London. The vessel takes 
Lloyd’s highest class, and her dimensions are:— 
Length over all, 376ft. 6in.; breadth, 47ft.; depth, 
20ft. din., with a carrying capacity of about 6250 
tons. The main engines for driving the vessel 
have been supplied by the Central Marine Engine 
Works of Messrs. Wm. Gray and Co., and are of 
the triple-ex pansion type, working on three cranks, 
The cylinders are 27in., 43in., and 72in. diameter, 
with a piston stroke of 45in. Steam is supplied 
by three large double-ended boilers, containing in 
all twelve furnaces, all of which lead into’ one 
great funnel 10ft. in diameter. The working 
a of the steam is 160 1b. per square inch. 

"he engine-room is replete with every modern 
appliance, and is arranged throughout in the most 
convenient manner. The vessel, being intended 
for the New Zealand Shipping Company’s line of 
steamers for carrying frozen meat to this country, 
has been fitted with two complete sets of refrige- 
rating machinery, the holds being lined all over 
with a non-conducting material, so as to entirely 
insulate them from the ordinary atmosphere. On 
the trial the engines were put full speed ahead, 
when it was found that the average speed taken 
over a two hours’ run was, we are informed, 12} 
knots per hour, the vessel having on board 2000 
tons deadweight. Everything continued to work 
in a perfectly satisfactory manner, the bearings 
keeping quite cool without the application of 
water, and the engines running so quietly as not 
to be heard on deck. Immediately after the trial 
= — proceeded to London, to load for New 

and, 





THE PATENT JOURNAL. 


Condensed from ‘' The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


8th November, 1890. 


18,034, Exxecrric Swircn, G. F. Redfern —(A. Schirner, 
Germany.) 

18,035. TeMPERING and Benpinc ARMOUR-PLATES, L. 
Sterne and R. Low, London. 

18,036. InpicatinG the Sreep of Rotary Saarts, B. 
Egger, London. 

18,037. VaLve Motion, G. Eisenhardt, London. 


10th November, 1890. 


18,0388. Dryina Cocoa, &c., R. White, London. 

18,039. Pore Heaps for Carriaces, &c., E. Kipling, 
London. 

18,040. Curr Prorector, H. Sumner, London. 

18,041. Horsesnor, T. A. Huband, Cheltenham. 

18,042. PreventTiING Down-DRAUGHT in CHIMNEYS, 
J. B. Papier, London. 

18,043. Traps for Drains, W. and J. Crowther and 
E. 8. Hellawell, Huddersfield. 

18,044. Inpicatina LocaL, &c., Time, R. Pursglove, 
London. 

18,045. AnTiI-rricTion Hince, H. B. Piper, Worthing. 

18,046. Moururiece for Topacco Pires, A. Davison, 


G Ww. 

18,047. Matertat for Gas Fires, Unsworth and Rich- 
mond and W. Unsworth, Manchester. 

18,048. Stereo Mountinos and Piate Fasteners, G. 
Wilkins, Swansea, 

18,049. TREADLE Levers for Bicycues, A. G, Manifold, 
Liverpool. 

18,050. CLrariryinG Liquips, T. Thorp, Lancashire. 

18,051. Stoprerine Borries, W. Bruce, Birkenhead. 

18,052. Spout for Oi Cans, R. 8. Brownlow.—(S. P. 
Denison, United States.) 

18,053. Heers of Boors and Ssogs, R. B. Starr, 


London. 
18,054. Brake for Printinc Macuines, F. Payne, 
ax. 
18,055. Skips, &c., J. Dickinson, London. 
18,056. Tyre-writers, P. H. Williams, Egham. 
18,057. Economisinc Domestic Furr, E. A. Ashley, 
Leed 


18,058. Finisuinc the Hees of Boots and Sxoes, C. H. 
Southall, Leeds. 

18,059. Bo.tinc CyLinpers, A. Dutreix, Manchester. 

18,060. WarerR Inpicators for Steam GENERATORS, J. 

febvre, Manchester. 

18,061. Heap Coverinas, J. Rech, Manchester. 

18,062. Curr and Suirt-Front Fasteners, A. McCand- 
lish, Stockport. 

18,063. = CaLkino, Ferdinand of Eulenfeld, 
Live 

18,064. Cricket Stumps and Fitrines, L. 
London. 

18,065. PerroraTinc Peart Buttons, &c., J. Cléret, 
London. 

18,066. GaLvanisinc Sureet Meta, Davies Brothers 
and Co, and M. Bayliss, London. 

18,067. Puorooraruic Exposure Suutrer, C. Cus- 
worth, London. 

18,068. Fire-exTincuIsHING Apparatus, J. E. Bolt, 
London. 

18,069. Printinc Macuines, T. Harper, London. 

18,070. Lamps, T. Harper, London. 

18,071. EAR-MARKING Sueer, D. Rowlands, London. 

18,072. Grinpinec and other Macurnes, W. J. Hands 
and A. Price, London. 

18,073. Tram-cars, &c., C. Groombridge, W. A. South, 
and T. J. Wooff, London. 

18,074. Strorinc ARTICLES in Automatic Macutnegs, G. 
Lawrence, London. 

18,075. WHEELED Carriers, 8. Wilsun, London. 

18,076. Sockets or Hoiper for INcaANDEsceNT Lamps, 
J. Y. Johnson.—(J. W. Collier, United States.) 

18,077. MaGazine SMALL-ARMs, P. T. Godsal, London. 

18,078. PREVENTING Dravout from RaiLway CARRIAGE 
Wixpows, W. C. , London. 

18,079. Friction Brakes for Gun Carriaces, H. H. 
Lake.—{ Die Actien Gesellschaft Grusonwerk, Germany.) 

18,080. TREATING CuPREOUs Liquors, C. Hépfner, 
London. 

18,081. PHorocRaPpHic CHancinG Cases, R. Kriigener, 
London. 

18,082. Bett Surprer, G. Sonnenthal.—(Z. Sonnen- 
thal, jun., Germany.) 

18,083. Rinc Sprnpies for Spinnino Frames, M. Kolb, 

ndon. 

18,084. Cuorrers or Mincers, J. E. Auzat, London. 

18,085. Secr-reepine from Rees of Parer to PrRint- 
1nG Macuines, G. Keep, London. 

18,086. Oraans, B. J. B, Mills.—(A. J. Reynolds and 
J. &. Williams, United States.) 

18,087. Froor CLotu, H. W. Godfrey, C. F. Leake, 
and C. E. Lucas, London. 

18,088. TELEPHONIC SwitcH Boarp AppPpaARATus, J. E. 
— Western Electric Company, United 

tates. 

18,089. GrinpING Pans, F. Chapman.—(G. Massey, 
Australia.) 

18,090. Cur-orrs for Stream Encrnes, A. J. Boult.— 
G. Fussell, United States.) 

18,091. Stockines, &c., J. and W. Hearth and W. H. 
Willis, London. 

18,092. HoLper for Beeswax, A. J. Boult.—(E. and G. 
Vany, France. 

18,003. DecoraTine Cakes, L. Richard, London. 

18,094. Monty Cancers, A. J. Boult.—(W. H. 
Staats, United States.) 

18,095. Winpow Fasteninos, J. le Messurier, London. 

18,096. GaLvanic ELements, V. Baron von Alten, 
London. 

18,097. REPEATING Fire-aras, C. Tribuzio, London. 

18,098. OrnTMENT for PRESERVING Horses’ Hoors, Xc., 
C. C. Gozzett, London. 

18,099. Bortinc of Matt Liquors, &c., T. P. Hinde, 
Eastbourne, Durham. 

18,100. Atracuine Gut, &c., to Fisn Hooks, P. James, 
Redditch. 

18,101. Lypoor Game, P. L. Gray, London, 


Inger, 


11th November, 1890. 

18,102. DimintsHinG Motion of Suites’ Bertus, A. 
Allan, Glasgow. 

18,103. Etectric Switcnes, C. E. Knowles, Man- 
chester. 

18,104. Rees for Rop Ro.tineG Mits, C. E. Matteson, 
Glasgow. 

18,105. Connections between Booms and Masts of 
Suiprs, W. B. Cowan, Sunderland. 

18,106. Cuimney Tops, T. Harrison and W. Challoner, 
Preston. 

18,107. Construction of Sarety Bicycies, H. H. Fox, 
Birmingham. 

18,108. Suction Vatve for Borries, F. E. Whitham, 
Leeds. 

18,109. Makinc Spikes, Houprasts, &c., J. Cooke, 
Stockton-on-Tees. 

18,110. Steam Borers, T. Ledward, Brockley. 

18,111. Brake for CusHion-TirED Bicycuies, &c., J. 
Glen, Preston. 

18,112. Lerrers and Sicns for ApvERTIsING, E. M. 
Reilly, London. 

18,113. MetHop of Preparinc Herps, A. M. George, 
Bradpole, near Bridport. 

18,114. SusTAINING ARRANGEMENT for Lirts, E. W. 
Sant, Bishop Auckland. 

18,115. Makino Gas for Heatinc Purposes, 8. Pointon, 
Manchester. 

18,116. Jacks, F. Tischer, London. 

18,117. Wire Jomnts, C H. McIntire, London. 

— J. H. Milburn and W. Brown, 

ndon. 





18,119. Uritisinc Waste SiLk, C. Brodbeck, London. 

18,120. LANTERN Microscopes, R. G. Mason, London. 

18,121. TeLLita the Speep of a .VesseL, G. W. Patter- 
son, Reading. 

18,122. Arracninc Pencits to Carps, J. Price, 

ublin, 
18,123. CuarcinG Fermentep Liquips, A. G. Hopkins, 
derminster. 

18,124. Corour Ruspinc Macuine, J. Kitchen, Bir- 
mingham. 

18,125. Bowers, W. Tattersall, Bradford. 

18,126. Stem Cap for Sreamsuirs, &c., E. Fortay, Man- 
chester. 

18,127. CarpinG Enawnes, J. A. Holdsworth and C. H. 
Woods, London. 

18,128. Skates, G. C. Bateman, C. W. McKee, and W. 
J. Butler, London. 

18,129, ANTI-RATTLERS, C. A. Carman, London. 

18,130. Securine Knops to Drawers, &c., L. Hutchin- 
son, Birmingham. 

18,131. VentTiLaTine VaLves, E. Hatton, Manchester. 

18,132. CHamBer Services, B. Patry, Sevenoaks. 

18,1383. Ripine VeLocirepes, D. Jones and J. Jackson, 
London. 

18,184. _— for the Use of Gas, W. Welch, Ports- 
mouth, 

18,135. Screw Bore Pir, W. J. Burkill, Manchester. 

18,136. Fokminc Emicrants’ Bertus, W. Wylie, 


G ‘ow. 

18,137. Pen Racks and Inxsranps, W. J. J. Gyngell, 
Scarborough. 

18,138. Rop-coitinc Apparatus, J. Johnson.—(H. 
Roberts, United States.) 

a DampP-ReSISTING Brick, W. Adamson, Sunder- 


18,140. Locks, H. T. Owens, Birmingham. 

18,141. Broncuitis and Croup Steamer, T. Alexander, 
Kirkintilloch. 

18,142. InserTING Screw Stups, R. Richardson, New- 
castle-on-Tyne. 

18,143. LecaL SraNDARD Measures, E. Butler, Wed- 
nesbury. 

18,144. TooL-HOLDER ATTACHMENT, H. J. Allison.— 
(W. Swabel, United States.) : 

18,145. Racks, W. H. Wheatley.—(S. LZ. Saunders, 
United States. { 

18,146. Manuracture of Mera Casks,'&c., 8, 8. Field, 
London. 

18,147. IyFLATeD Tires for Wuee.s, W. Hillman, 
London. 

18,148. Hypravu ic Lirts, R. Carey, London. 

18,149. Gas Enaines, &., P. B. W. Kershaw, London. 

18,150. Dapos for Rooms, &c., E. Marrer, London. 

18,151. Braces, G. C. Downing.—(H. C. F. Stérmer, 
Norway. 

18,152. Propuctnc ALKALINE Nirtrites, M. Gold- 
schmidt, London. 

18,153. Dies for RoLLep Woop Screws, C. D. Rogers, 
London. 

18,154. Screw Bo.ts, C. D. Rogers, London. 

18,155. Dies for RoLLinc Woop Screws, C. D. Rogers, 


mn! 
18,156. 
mi 

18,157. Sckew Bianks, &c., C. D. Rogers, London. 

18,158. ELecrric Pressure InpicaTor, C. H. Gray, 
London. 

18,159. NumericaL Printinc, J. Phillips and F. 
Hornby, London. 

18,160. Boots, W. Wass, London. 

18,161. Gas Enornes, R. C. Sayer, Bristol. 

18,162. Toorn Brus, N. B. de Galantha, London. 

18,163. ADMINISTRATION of ELectricity to the HuMAN 
Bopy in Turkisa Batus, M. Humm, London. 

18,164. GrinpInc Epcep Toots, J. F. Annear, London. 

18,165. Gas Pressure Recuiators, J. Winterflood, 
London. 

18,166. ConsTRUCTION of PRovecTiLes, A. V. Newton.— 
(A. Nobel, France.) 

18,167. ProsectiLes for Fire-arms, A. V. Newton.— 
(A. Nobel, France.) 

18,168. SHutrers for Pootocraruic CAMERAS, C. Monti, 


on. 
Dies for RoLtep Woop Screws, C. D. Rogers, 
on, 


mdon. 

18,169. Srrarninc Paper Putr, W. P. Thompson.— 
(P. R. Thom, United States.) 

18,170. Burners for Liquip Fvet, A. J. Boult.—(H. K. 
Flagler, United States.) 

18,171. Makinc and Temperinc of Street, W. P. 
Thompson.—(M. F. Coomes and A, W. Hyde, United 
States.) 

18,172. Steam Boiter Furnaces, W. H. Hollins, 
Manchester. 

18,173. Batt VaLves or Taps, D. M. Walker, Man- 
chester. 

18,174. MeasurinG Devices for SHor Counters, W. P. 
Thompson.—(J. G. Parkinson, United States.) 

18,175. ComBusTion of Furi, A. J. Boult.—(H. K. 
Flagler, United States.) 

18,176. Burninc Liquip Fue., A. J. Boult.—(H. K. 
Flagler, United States.) 

18,177. Sprines for Venicies, W. P. Thompson.—(G. 
T. Glover, United States.) 

18,178. Removine Surp.us Leapfrom LEADED LETTERS 
in Stone, J. T. Williams, London. 

18,179. PERMANENT Way of Raitways, J. J. Callahan, 


mdon. 
18,180. Primary Batrerigs, Sir C. 8. Forbes, Bart., 
London. 


18,181. PHotoGRapHic CAMERAS, W. Palmer, London. 

18,182. Cour.ines, E. Rothwell, London. 

18,183. Rotary Harrows, H. H. Monroe, London. 

18,184. DenTaL or SurcicaL Instruments, W. G. A 
Bonwill, London. 

18,185. RANGE FinpeEr, B. A. Fiske, London. 

18,186. ELECTRICAL MEAsuURING INSTRUMENTS, H. H. 
Lake.—(E. Weston, United States.) 

18,187. Recoverrine Sopa, L. D. Armstrong, London. 

18,188. Nets for Fisninc, H. H. Lake.—(C. S. Hebard, 
United States.) 

18,189. SampLe Cases, W. W. Payntar, London. 

18,190. MuLTIPLEX TeLeEGRAPHY, C. A. Gisborne.— 
(D. H. Keeley, Canada.) 

18,191. Carps with SLtayrep Gotp Epos, A. Kiifner, 
London. 

18,192. GamInG TABLE, J. W. Lucht, London. 

18,193. Potisainc, &c., APPARATUS for PRESSING 
CyLinpDeRs with Coverine for FiLtaTories, P. A. 
Mock, London. 

18,194. Free Motion for CrrcuLtak Saw BENCHES, 
F. Evans, Seaforth. 

18,195. Mintmisinc Inpuctive DisturBANCESs, A. E. 
Cotterell, Moseley. 

18,196. Or, Store VesseEt and Distrisutor, O. Phalp, 
Cardiff. 

18,197. Gurpe for ENpLess WirecLoTH Wess, W. 
McDougall, Curriemuirench. 


12th November, 1890. 


18,198. Makinc Button Hotes, 8S. B. Cockrane and V. 
Witte, London. 

18,199. Benpinc Horsesuoes, E. Warry, Bristol. 

18,200. Topacco Pires and Cicar Casgs, A. Hird, 
London. 

18,201. Corset Joints, N. Cohen and A. Davis, New- 
castle-on-Tyne. 

18,202. Raitway Cuairs, &c., A. Smith, Essex. 

18,203. NarLLess HorsesHors, J. Benfield, E. E. 
Sheldon, and A. Mills, Birmingham. 

18,204. BLow1nG Fan, G. Barnett, Newcastle-on-Tyne. 

18,205. Fire-Bars, D. J. Morgan, Barnsley. 

18,206. Commutator for ELectric GeNeRaToRS, H. 
Davis and A. H. Stokes, London. 

18,207. SicHt-reeD Lusricators, G. Glydon, Bir- 
mingham. 

18,208. SELF -GENERATING Gas Iron, S. Skinner, 
Hastings. 

18,209. Butter Disues, A. E. Spurrier, Birmingham. 

18,210. ADVERTISEMENTS, T. M. Plaford, Norwich. 

18,211. APPLYING PNeumatics to Bicycues, &c., J. H. 
Kenyon, Blackburn. 

18,212. TREATING ALcoHOLIC Liquips, E. J. Mills and 

. Barr, Glasgow. 
18,213. PHoroGRAPHIC CAMERAS, C. Beck, London. 
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18,214. Teacuinc Compounp Appririoy, G. Hum- 
pheryes, Leeds. 

18,215. Paper for WareR-cotour Artists, R. E. 
Fraser, Edinburgh. 

18,216. Makinc Warterprroor GARMENTS, I. Franken- 
burg, Manchester. 

18,217. Prorector for TeLecRaPH and other Instrvu- 
MENTs, D. Maclean, London. 

18,218. Watcu Casss, F. L. Turner, Birmingham. 

18,219. TricvcLe Stanps, R. Kendrick, Birmingham. 
». Connectinc Execrric Lamps, W. Allen and 
0. V. Thomas, Bristol. 

18,221. Boxes, T. Perkins, Hitchin. 

18,222. Binpine Topacco Ro.ts for Pressinc, M. 

Goodbody, Dublin. 

8,223. TorPepo Boats, B. A. Collins, London. 

4. Lanterns, 8S. J. Howells, Swansea. 

5. Friction Device, W. Brooks, Manchester. 

»226. Sarery Lamp for Mrvers, J. Prestwich, Man- 

chester. 

18,227. WasH-HAND Basins, &c., C. Billington, jun., 
Longport. 

18,228. Waeexs, E. Schuster, London. 

18,229. Avuromatic Boxes, H. Y. Dickinson and A. G. 
Macculloch, London. 

18,230. Cuarcine Gas Rerorts, L. van Vestraut and 
M. Graham, London. 

18,231. Pseumatic Tires, J. D. Siddeley, Manchester. 

18,232. Pyeumatic Tire for Waeexs, L. 8S. Haskins, 
London. 

18,233. AERIAL NavicaTion, H. F. Phillips, London. 

18,234. Waee.s for VeLocirepes, T. Redman, London. 

18,235. Serparatinc Gotp from Ores, W. D. Bohm, 
London. 

18,236. Vacvum-Boxes for PAPER-MAKING MACHINES, 
W. Smart, Glasgow. 

18,237. Transport of Suirs, P. Jensen.—(C. Anker, T. 
Bache, M. Morteruvd, and 8. S. Backe r, Norway.) 

18,238. Camera Guns, C. Lawrence, London. 

18,239. Gas Enoixes, R. Simon, London. 

18,240. Makinc Sorr Burnt Macnesia, F. M. Lyte, 
London. 

18,241. ApverRTisine, L. Larranaga, London. 

18,242. SicNatuine, E. 8. Higgins and H. C. Jenkins, 
London. 

18,243. Srockines, &c., J. and W. Hearth and W. H. 
Willis, London. 

18,244. CrrcutarR Kyirtinc Macuines, J. 
Hearth and W. H. Willis, London. 

18,245. Corsets, C. E. Mey.—( M. Hendel, Germany.) 

18,246. ANTHRANILAC AciD, O. Imray.—( Amsterdamsche 
Chininefabrik, Holland.) 

18,247. Firrincs for Execrric Lamps, J. D. F. 
Andrews, London. 

18,248. ELectro.ysis, J. A. Mays, London. 

18,249. Grinpinc Macutnes, H. E. Kay, London. 

18,250. Motor, C. Janczarski, London. 

18,251. Hernia Truss, A. Bush, London. 

18,252. AnrimaL Beps, A. D. Brown, London. 

18,253. Comprnep Heater and VentiLator, W. R. 
Macdonald, London. 

18,254. Propucinc OrNaMENTAL Seams by Sewinc 
Macures, B. Kohler, London. 

18,255. Sewinc Macuryes, B. Kohler, London. 

18,256. ARTIFICIAL VenaL Fiap for Varicose VEtNs, 
A. Schiitz, London. 

13th November, 1890. 

18,257. Rinc and Cap Frame Sprinpues, C. N. Pick- 
worth, Manchester. 

18,258. Drary and Pipe Pives, T. M. Houghton, 
London. 

18,259. Draw-ovt and CotLapsinc GaLLery, T. M. 
Houghton, London. 

18,260. Hypravtic SHower Bats, L. de Wojtkiewicz, 
Londen. 

18,261. DistrisuTinc and CoLLectinGc Paprrs, &c., J. 
Watt, Glasgow. 

18,262. Ratcuet Brace, 
hampton. 

18,263. Groovep, &c., Boarpep Roorine, E. A. Jollye, 
Donington. 

18,264. Securinc Fasteners to the Fiats of CARDING 
Enoives, J. E. Platt and J. Wardle, Manchester. 

18,265. Batren-roor and Sipe-Licuts, F. Schroeder 
and B. Sloman, London. 

18,266. Evecrric Tramways, H. J. Davies and L. B. 8. 
Dutson, Walsall 

18,267. Looms for Weavixc, T. Stuttard, J. Hartley, 
and J. Whiteoak, London. 

18,268. Topacco Pipes, L.and J ippex, London. 

18,269. Hinces for AvtromaTic ty Ciosinc Doors, 
R. Ashworth and W. Evans, Manchester. 

18,270. Evectricat Conpvuits, &c., J. M. M. Munro, 
Glasgow. 

18,271. Burton-noLes, H. E. Joél and J. 8. Cassal, 
London. 

18,272. Maxine, &c., Boot Protectors, E. W. Brock, 
Bristol. 

18,273. Giass Water Gauces, R. Klinger, London. 

18,274. AUTOMATICALLY Drawinc Lots, F. A. E. van 
Guericke, Manchester. 

18,275. Currinc Woop Ciose to a Wat, W. O. Ains- 
worth, Shipley. 

18,276. Incot Mou ps, J. Riley, Glasgow. 

ConnectTinc Pires, &c., 8. J. Cluff, London. 














and W. 


J. H. Jefferies, Wolver- 





18,279. Razors, J. Rodgers and Co., J. Rodgers, and 
C. A. Farnsworth, Sheffield. 

18,230. Sarery Appiiances for Horsts, O. E. M. 
Broadbent, Manchester. 

18,281. Heat and Pressure Inpicator, H. H. Ford, 
London. 

18,282. Rotter Mitts for Grinpine Gray, P. Gillen, 
London. 

18,283. Fire-escares, L. Anidjah, London. 

18,284. TREATMENT of VEGETABLE Fiprovus 
P. W. Nicolle and J. Smith, London. 

18,285. CompineD Pencit Protector, Eraser, &c , H. 
Dade, Leytonstone. 

18,286. Frvisprye Sotes and Heets of Boors, J. W. 
Blakey, Leeds. 

18,287. Brake Apparatus for Dovsiinc Macuines, T. 
Coulthard, London. 

18,288. Fastenine for Betts, C. F. Bally, London. 

18,289. Drawinc-orr Casks, C. R. Bonné.—(£. Brune, 
Germany.) 

18,290. Feep-waTer Heaters, C. R. 
Schnell, Germany. 

18,291. Tasies for Writine, C. R. Bonné.—(C. Schuster, 
Germany. 

18,292. Swircues, B. M. Drake and J. M. Gorham, 
London. 

18,293. Pickers for Looms, J. C. Mewburn.—(H. 
Campion, France.) 

18,294. FasTenNING PerroraTED Buttons to CLotn, G. 
B. Carruthers, H. A. Maddock, and J. I. Solomon, 
London. 

18,295. AuTomaTic CoIN-FREED Apparatus, H. Gart- 
mann, London. 

18,296. Sprinos for Seats, J. Toussaint, London. 

18,297. PorTaBLe Tasie, C. H. Hare, London. 

18,298. Macuines for Curtinc Howes, E. Edwards.— 
(Fouquet and Franz, Germany.) 

18,299. Eartu C.osets, J. and J. G. A. Kitchen, 
London. 

18,300. Mera Barometers, C. Huelser.—(0. Méller, 
Germany. 

18,301. Suspensories for Trousers, &c., G. Amann, 
London. 

18,302. Printinc on Matcues, G. G. M. Hardingham. 
— 8. Bud, Germany.) 

18,303. Crimpinc Toncs, G. Breyer, London. 

18,304. RecuLatine Gases in Tuses of Boiters, W. P. 
Thompson. - (J. F. 7. Schwalb, France.) 

18,305. CarDIGAN Jackets, J. H. Cooper and J. A. and 
A. Corah, London. 

18,306. Separatinc or Dressinc Grain, J. Higgin- 
bottom, Liverpool. 

18,307. Knirtep Faprics, A. Yates and J. Bryer, 
London, 

18,308. Pipe or Reep Orcans, &c., J. B. Hamilton, 
London. 


MATTERS, 


Bonne. — (J. 





18,309. Savine Lire at Fires, E. Viarengo, London. 

18,310. OverHEAD or Roor Laxps, W. H. I. Welch, 
London. 

18,311. Biow Pirz, E. H. Law and G. Cornioley, 
London. 

18,312. Lxpicatine the Conprtion of Enornes, A. J. 
Maginnis, London. 

18,313. INcanpescent Gas Burners, W. Ruler and J. 
Meller, London. 

18,314. ConTINUOUSLY-ACTING SEPARATOR, E. de Puydt, 
London. 

18,315, Sicuts or Cannon, &c., Marquis de Fraysseix 
Bonnin, London. 

18,316. Taps and Buses for Casks, C. Hargrave, 
London. 


14th November, 1890. 


18,317. PartiTiONED AXLe-Boxes for CoLtrery TRAMs, 
&c., E. Williamsand M. Moore, Glamorganshire. 

18,318. Sream and other Fiuip Pressure ENGINEs, 
H. W. Morley, Bradford. 

18,319. Turbines, J. Turnbull, jun.—(Holyoke Machine 
Company, United States.) 

18,320. Borer Tubes, C. A. Fuge, Glasgow. 

18,321. Exastic Trres for Venicte Wnaeets, J. 
Whiteley, Manchester. 

18,322. OLDING ARTIFICIAL Fires and FisHinc 
Tack.e, R. Wheatley and Son, Birmingham. 

18,323. Jounts for PerampBucators, F. Douglas and J. 
Harris, London. 

18,324. Castine, &c., Lines of Tyre, P. P. Craven, 

ndon. 

18,325. Sarrtrnc Spanners, L. Mills, North Shields. 

18,326. Water Gavuces for Stream Borers, D. B. 
Morison, Hartlepool. 

18,327. Tire for Cycies, F. Kearsley, Blackpool. 

18,328. Rinc Sersninc in Corron Muus, E. Horton, 
Little Bolton. 

18,329. Smoke Consumer for Locomotive ENGINEs, 
R. Wallbank, T. R. Stopford, J. Johnson, and M. 
Kilroe, Manchester. 

8,330. Boot Hee. Prats, J. Denham, London. 

8,33!. Ramway AvuToMaTic Sarety SIGNALLING, 
R. 8. Wiles, Reading. 

18,332. Bins for Wixe, &c., Borries, F. J. Bauer, 


1 
i 


mdon. 

18,333. Tires for Waeecs of Venicies, H. Weatherill, 
Manchester. 

18,334. Stanpinc Curistmas Carp, J. F. Meissner, 
London. 

18,335. Brixcinc Surps to a Strate of Rest, C. 8. 
Mendl and F. J. Kentish, London. 

18,336. DumB-BELL, H. W. Veal, Bilston. 

18,337. OvaL Post or Fencinc Stanparp, E. A. Atkins, 


Garston. 
—_ Tittinc Barrets, T. Armitage and R. Field, 


ax. 
18,339. Propucine OxyceEn, W. R. Lake.—(A Dehwvard, 
France.) 
18,340. Marurinc Spirits, F. 8. Willoughby and A. 
Mudie, Manchester. 
“=. Raisinc the Winpows of CarRiacEs, J. Colman, 


‘irmingham. 
18,342. Sewinc Macurne Winver, T. M. Cockroft and 
R. Farmer, Leeds. 
18,343. MakiNnG ARTIFICIAL TeETR, R. Marston, Leices- 


ter. 

18,344. Protectors for Purses, G. H. Row, Redhill. 

18,345. Parts for Hovsenotp Purposes, E. M. J. 
Diver, Kenley. 

18,346. Heatps in Looms for Weavinc, W. Stern, 
Manchester. 

18,347. Compinc Woot, A. Staples and J. L. Kitson, 
Leicester. 

18,348. Pranororte Tuninc Wenpces, A. and C. Barker, 
Croydon. 

18,349. Ster-LappeErs, T. Miniati, Manchester. 

18,350. Prunine Saws, J. J. Holtzapfel, London. 

18,351. DispLayrisc Goops, J. and T. Moss and J. 

wnds, Longport. 

18,352. Corton Corps, A. Clegg, Bury. 

18,353. Gas Motors for Tram-cars, G. 8. Grimston, 
London. 

18,354. VeLocirepes, G. Townsend, London. 

11,355. Cycie Firrines, E. Lisle, London. 

18,356. Suction Nozzies, G. F. W. Hope and E. Noble, 
London. 

57. Coin-FEEDING Macuines, A. M. Haxforth, 

iverpool. 

18,358. Pipes, G. F. W. Hope and J. M. Tate, London. 

18,359. Exvastic Tires for VeLocirepes, W. J. Coe, 
Liverpool. 

18,360. ComBusTiBLE Gas, H. Guyon and L. Métal, 
London. 

18,361. Breap, T. Rickett and T. Hyatt, London. 

18,362. Macnine for Currinc Cente Fur, J. J. 
Hughes, London. 

18,363. Mask for Macic LANTERN Sxipes, E. R. Fletcher 

and D. A. Crombie, London. 

18,364. Steam Enornes, A. A. Rickaby, London. 

18,365. Braces, H. C. L. Nagel, ndon. 

18,366. Lockinc Devices for UmBrevwas, C, Leopold, 
London. 

18,367. Ou Cans, M. Bohme, London. 

18,368. A New Sweet, W. Paterson, Glasgow. 

18,369. Optica, LANTERNS, G. 8. Thompson, London. 

18,370. Miniature CartTripce Cases, R. Morris, 


London. 

18,371. CanrripcE Cases, E. Palliser and C. M. McEvoy, 
London. 

18,372. Uritisinc the Motion of a Moorep Vessel, C. 
C. P. Wilson, London. 

18,373. Car Coup.ine, A. C. McCord, London. 

we Hanp es of Bats or Racquets, J. le Messurier, 

naon. 

18,375. Treatinc Woo, &c., C. Campbell and H. D. 
Shaw, London. 

18,376. Raitway Brake, W. Ewald, London. 

18,377. VenTiLaTinc ApPLiaNnces, W. Gray, sen., and 
W. Gray, jun., Edinburgh. 

18,378. ORNAMENTAL Lace Fasrics, J. Steiger-Meyer, 
London. 

18,379. Dress Fasrics, J. Steiger-Meyer, London. 

18,380. Twist Lace, A. C. Fravell, London. 

18,381. Spryninc Frsrovs Mareriats, W. Tatham, 
London. 

18,382. Wearntnc Surnraces of Starr Treaps, J. Wood- 
ward, London. 

18,383. Hats, D. W. Wall, London. 

18,384. Locxine of Liygs of Raiutway, L. B. Stevens, 
London. 

18,385. Tanninc Hives, L. A. Groth, London. 

18,386. MeTALLIc SHELLS, W. Pilkington, C. T. Bishop, 
and A. Brownsword, London. 

18,387. Hammock and other Cuairns, W. M. Jones, 
London. 

18,388. Trres for VeLocirepes, W. R. Lake.—(F. £. 
Belden, United States.) 

18,389. InpicaTiInG Stoprinc Piaces in Trains, &c., 
M. W. Lowinsky, London. 

18,390. Mepicives for the Femate Sex, W. Rivett, 
London. 

18,391. Drittinc Appiiances, A. Vielkind and H. B. 
Phillips, London. 

18,392. Writixc Copyrsc Macuines, M. Wright, 
London. 

18,393. HavLaGE ARRANGEMENT for Tramcars, J. 
Lister, London. 

18,394. Rer_ectors, L. Hausmann, London. 

18,395. Brake Apparatus for Trams, F. A. Egleton, 
London. 

18,396. Curr Hotper, R. D. Hewetson, London. 

18,397. Fastener for ns, R. D. Hewetson, 
London. 4 

18,398. Lamps, 8. Falk, London. 

—., VENTILATING Drains and Sewers, F. B. Hill, 

mdon. 
18,400. ADVERTISING VEHICLE, C. Kingsford, London. 
18,401. IonrTinc the Cuarce in Perroveom, 8, Griffin, 


mdon. 
18,402. Tines for WHEets of VeLocirepes, I. W. Booth- 
royd, London. 
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18,403. Suvurrer for PaHorocrarsic Cameras, E. 8: 
Miller, Chiswick. 
18,404. Wixpow Buinbs, J. E. Umpleby, Birmingham. 
18,405. Traveiine Bacs, E. H. Pope and W. Haynes, 
Manchester. 
18,406. VentiLatinc Sivk, &c., Hats, J. Eaton, Man- 
chester. 
18,407. CLeanine Graty, &c., W. B. and W. A. Stubbs, 
Bingham. 
7, Apparatus for Cueckine Fares, T. Pickup, 
mdon. 
18,409. Evectrican Swircwes, L. A. Davies, London. 
18,410. Puorocrarnic Back-GRounDs, W. Watson, 
Glasgow. 
18,411. Centre Puncues, J. Steele, Halifax. 
18,412. Evecrric Barreries and Licurers for Cicars, 
D. Robertson, Glasgow. 
ae. Sream Corree Borters, D. Robertson, 
va 


v. 

18,414. Apptiances for LrrHocrapuic Parytina, W. H. 
Ryder, Halifax. 

18,415. Drivinc Gear for Cycres, A. A. Hill, Fails- 
worth. 

18,416. Sewine Macuines, J. Gutmann, London. 

18,417. Bitiiarp Cus, J. Robertson, Virginia Water. 

18,418. Rartway Rats, F, Read and 8. A. Bulpitt, 
Withington, near Manchester. 

18,419. CHARGING INCLINED GAS - RETORTS, 
Falconer, Dundee. 

18,420. ComBtnep Srrainer and Funnet, J. P. Bayly. 

0. Lake, United States.) 

18,421. Game Apparatus, J. P. Bayly. —(F. Pries, 
United States.) 

18,422. Heatinc Feep-water, &c., J. P. Bayly.—(C. 
Uhler, United States.) 

18,423. Courtine for Evecrric Wires, J. P. Bayly.— 
(J. Hinphey and B. Mutthews, United States.) 

18,424. Hat Brock, J. P. Bayly.—(@. Larkin, United 
States.) 

18,425. Truss Pap, J. P. Bayly.—(C. Leonard, Unite! 
States.) 

18,426. Swine, J. P. Bayly.--(7. Bowen, United States.) 

18,427. Lisiment, J. P. Bayly.—(J. Blume, United 
States.) 

18,428. Tension Device for Fence-MAKING MACHINES, 
J. P. Bayly.—{S. Lutz, United States.) 

18,429. TiLe Post for Fences, J. P. Bayly. —(J. Marshall, 
United States.) 

18,430. CiGaretre Macuines, J. P. Bayly.—(J. Weisert, 
United States.) 

18,431. Recisterinc the Breakinc Strat of Paver, 
F. Leunig, London. 

18,432. Tacnomerers, G. H. Heard, London. 

18,433. VentiLation, J. H. Raffety, London. 

18,434. Instrument for Levetiinc Pictures, J. 
Anderton, Birmingham. 

18,435. CiGAR-HOLDER, J. Baker, Birmingham. 

18,436. Boots, F. 8. Pett, C. 8S. Downs, and F. H. 
Licence, London. 

18,437. LyTreRLockine Levers in Raitway Point Apra- 
ratus, J. P. O'Donnell and W. Smith, London. 

18,438. ILLusory Recepracie for TaBLe Decoration, 
F. Edmonds, on. 

18,439. CaRTRIDGE Recaprers and Decarpers, H. A. 
Ward, Birmingham. 

18,440. Lamps or Lanterns, J. Parker and W. Sharp, 
Birmingham. 

18,441. Srockivos, &c., E. H., C. H., and E. H. Wynne, 
London. 

18,442. Lastinc Boots, T. Brining and G. Lister, 

ondaon. 
18,443. Binpine together Periopicas, &c., O. F. 
estrup, Liverpool. 

18,444. Prorecrinc Devices for Umpretias, J. A. 
Chadwick, Liverpool. 

18,445. Fittinc CyLinpers with Gases, J. H. Parkin- 
son, Manchester. 

18,446. Tires for VeLocirepe WHeEs s, J. Harrington, 
London. 

oe. Propucine Liguip Spray, F. E. Beeton, 


G. B. 


ion. 

18,448. ExtrncuisninG Fires, W. O. Samuels, Man- 
chester. 

18,449. Arp for Teacninc Aritumetic, H. Dobbs, 
Nottingham. 

18,450. Boas, &c., W. W. Smith, London. 

18,451. Preventinc Incrustation in Borters, J. L. 
Wade, London. 

18,452. Srorrer for Feepinc-borries, E. O. Day, 


ion. 

18,453. Drawine Beer, R. Wiggen, London. 

a, Sones of House Be.iows, W. A. Greenslade, 

s' e 

18,455. Dravcut PReventer for Winpow Sasues, G. C. 
Kingsbury, Manchester. 

18,456. Firurp Motor Arparatus, M. M. Brophy, 
London. 

18,457. Utitisation of Gas, M. M. Brophy, London. 

18,458. Boi_er Feeper, M. M. Brophy, London. 

18,459. Fire-proor Roorina, C. 8. Haeusler, London. 

18,460. Suspension Srrincs, R. Cuthbert, London. 

18,461. Smokinc Pires, C. Sweet and J. H. Burne, 
London. 

18,462. Speakinc Tuses, F. W. Newman, London. 

18,463. Strorrers for Botries, J. Creen, London. 

18,464. Borer Furnaces, W. H. Temple, London. 

18,465. Mecuanism, T. H. Johns, W. 8. Oliver, and E. 
K. Purchase, London. 

18,466. Ark Heatinc Stoves, A. H. Louis, London. 

18,467. Umprecias and Stick Like Cases, C. H. O. 
Strohbach, London. 

18,468. ArtirictaL Stone, F. Jurschina and R. R. von 


Gunesch, London. 
18,469. Automatic Spies or Vent Pecos, F. W. Ventris, 
mdon. 


18,470. Tececrapu Keys, A. F. Purdy, London. 

18,471. Gummine Lapets, Stamps, &c., F. Tolkien, 
London. 

18,472. Exp.ostves, G. Trench, London. 

18,473. HovseHoLp Reruse Cremaror, F. L. Faulkner, 
London. 

18,474. Wrxpow Fasrenine, W. G. Chapman, London. 

as ge Vatves for Sream Enornes, &c., E. Roy, 

mdon, 

18,476. PLanes, J. Hablitzel, London. 

18,477. Propuctnc Compression Strains in Guns, &c., 
R. Mannesmann, London. 

18,478. Stampinc Apparatus, J. P. Oldroyd, London. 

18,479. Grinpino Quaxtz, J. Adair.—(A. Adair and G. 
Cruickshank, South Africa.) 

18,480. Wispow-cLeaninc Device, C. Huesler.—(0. 
Kindermann, Germany.) 

18,481. Lapres’ Hats and Bonners, E. H. Hill, 
London. 

18,482. PickLe or Cuutnee, M. A. Borrett and L, H. 
Godwin, London. 

18,483. BrusH-makinc Macutnes, A. M. Clark.—( The 
Biirsten and Pinsel Fabrik, Mez and Co., Germany.) 

18,484. SmaLy Arms, L. W. Broadwell, London. 

18,485. Rotary Ax.es, J. B. J. Defalque and E. 
Chatelain, Lomdon. 








SELECTED) AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


433,062. Macuine ror Makinc Grass Bortves, H. M. 
Ashley, Ferrybridge, County of York, Eagland.— 
Filed March 14th, 1889. 

Claim.—(1) In a machine for making glass bottles or 
ms therefor in which the bottle head is cast in 
verted position, a mouth-sha fi 

— extension and formii 

guide for an axial su 

specified. —s a machine for making 

or erefor in which the bottle 

in inverted position, the bination, with an axial 

punch, of a mouth-shaping ferrule surrounding the 

same and having a tu extension provided with a 

slot of y shape and a handle rigidly connected with 








ee 
=—=—=—=—: 
in said slot, substa; 

e 8p (8) In_a machine for wt 
lass bottles or parisons therefor in which the hottie 
ead is cast in inverted ition, the combinati, tle 
with an axial punch, of a laterally projectip, handi’ 
therefor, a mouth-shaping fenule surroun hig eat 


433,062 


the punch and working 

















il f ‘ | | 


il 


ul 





; 








punch and having a tubular extension provided with 
a longitudinal slot in which said handle works, and a 
pair of stop collars meee to the ferrule extension, 
substantially as hereinbefore specified. : 
433,181. System or Exvecrricat TRANSPORTATION, 
A. L. Parcelle, Boston, Mass.—Filed Avyust 16th 
1889. ‘ 
Claim.—The combination, substantially as herein. 
before set forth, of the hanger frame, its projecting 
fixed axle, the electromotor traction wheel turning 
loosely thereon, the depending car-supporting frame 
on one side only of the wheel, the elevated supporting 
rail, the overhanging rim of the motor wheel, its 
radial peripheral ribs embracing the rail, the bracing, 
yey tel supporting wheel mounted on an extension 
of the hanger frame and running on the rail, a longi- 











tudinal groove in the under side of the rail, a con- 
ductor inclosed therein, but insulated therefrom, a 
contact wheel bearing thereon and mounted on a 
spring on the hanger frame, the series of groups of 
armature magnets mounted radially and cireun- 
ferentially on the inner side of the traction wheel, the 
corresponding series of smaller groups of field magnets 
radially, circumferentially, and concentrically mounted 
on a fixed hub or portion of the hanger frame in the 
same vertical plane as the armature magnets, and the 
circuit connections including said magnets. 


433,812. Gas on Ow Motor Encine, N. A. 
Cologne. -Filed May 7th, 1890. 

Claim.—In a four-stroke cycle gas or oil motor 
engine apparatus whereby the discharge valve of the 
engine is opened only during the expelling stroke of 
the piston when the engine is working with explosive 
charges, but is opened both during the expelling and 
the compressing strokes when the engine is running 
without explosive charges, such apparatus consisting 
of the combination, with the discharge valve of the 
engine, of a diaphragm and vessel, or equivalent 
device, in communication with the yas supply pipe at 
a point on the outer side of the gas valve, a pivotted 
catch-rod connected with said diaphragm and arranged 


[433.812] 


Otto, 


























between the discharge valve and a lever, or equivalent 
device, receiving reciprocating motion from the engine 

t, so that when the pivotted catch-rod is held in 
one position by the diaphragm while the gas valve is 
closed, it causes the reciprocating rod to open the dis- 
charge valve during every instroke of the piston, but 
when by the opening of the gas supply valve during 
the suction stroke of the engine the diaphragm !s 
made to move the catch-rod into another position, the 
reci ting rod fails to open the discharge valve 
d the compression instroke, substantially 4s 
deseribed. 
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NEW MARKET HALL, LA PLATA. 
By Max AM ENDE, 


Tur city of La Plata—founded about nine years ago as | 
the new capital of the Province of Buenos Ayres—is | 
situated like Buenos Ayres, the capital of the Argentine 
Re yublic, on the right shore of the estuary of the river 
L ' Plata, at a distance from it of forty miles down- 

ards. Its port, consisting of three parallel channels 
sora than a mile and a-half in length, capable of carry- | 


ing ocean steamers, lies abevt three miles inland. The 
city with its imposing public buildings, hotels, and 
A ’ 


saiaces, and reported to have at present a population of 
50,000 inhabitants, lies at the south end of the harbour; 
while Ensenada, the terminus of the Buenos Ayres and 
Ensenada Railway, lies nearer the shore. A network of 
railways carrying the produce of the country is spread out 
on the quays of the harbour; and the export trade in 
wool, hides, frozen meat, live stock, wheat, Indian corn, 
jinseed, and other produce, is gradually assuming larger 
proportions. The harbour works, carried out according 
to the plans and _under the supervision of the Dutch 
engineer, Mr. Waldorp, include the large market 
building, which is the subject of the present description. 
The erection of this building is an undertaking of the 


Compaiua dos Mercados y Frutos—Market and Produce | 


Company—of which Mr. F’. Oriburu is the president, and 
Mr. J. B. Medici, the directing engineer. Plans for the 
building were submitted by a continental manufacturing 
firm, but eventually the present design was adopted, and 
the contract for the ironwork let to the Butterley 
Company in Alfreton, Derbyshire. 

The market building, illustrated by a view taken at 
the manufacturer’s yard, and the Figs. 1 to 10, will consist 
of three parallel roofs of 


structure; that is to say, the stressesin the structure are 


/not influenced appreciably by the elastic change of its 


form caused by the load, the wind pressure, and the | 
change of temperature, or by an irregular settling of the | 
supports, and the calculation of stresses is an elementary | 
and comparatively short process. If the three adjoining 
principals could have been designed with gaps between 
them, they would therefore—each with its three pivots— 
be statically determined structures; but it was found that 
the assumed wind pressure of 250 kilos. per square metre 
would reduce one of the gaps by nearly 5 cm., and, as an 
expansion joint of such amplitude in the roof covering | 
seemed impracticable, it was decided to connect the 
principals at these points. 

Calculation of stresses in principals.—It is clear that 
the closing of the two gaps between the three otherwise 
stable structures must introduce two elements of dis- 
turbance into the arrangement of stresses, 7.e., two | 
unknown quantities into the calculation. The width of | 
the gaps is altered by the external forces, load or wind; 
the internal forces, which must be applied in the gaps in 
order to restore them to their previous state, are the 
unknown quantities. As, however, the force § in the gap | 
may be regarded as an external force acting upon the two 
structures in opposite directions, and, as the alteration of | 
width of the gap can be stated for this as well as for the | 
other forces, the sum of the alterations from all these 
forces together can be stated and be put equal to nil. 
This equation will give the value of the unknown force §, | 
and the strain in any part of the structure with the gaps | 
closed will be the strain from the external forces plus 
that from 8. | 

It is immaterial in what part of the structure the gaps 
are assumed, provided that the stability of the structure 


nil; if it is fixed to an elastic bar—not contained in the 
system so far under consideration—.c., to an additional 
or supernumerary bar, that sum will equal S multiplied 
with the negative change of its length. Finally, if, as 
here, this bar is replaced by another elastic system, the 
other half of the structure, that sum will equal the nega- 
tive sum of virtual work in that system, namely, that 
derived from the various forces acting upon it in the 
aforesaid manner. What is said here of point C., acted 


;upon by the vertical and the horizontal force, also 
| applies to points D, and D,,each acted upon by one 


force only. A calculation based upon the former assump- 


| tion would perhaps be more intelligible in detail, but in 
| point of bulk it would be the same as the one here made, 
| which deals with the points D, and D,. 


é Using this 
method it is clearly not necessary to record the move- 


| ments at these points due to every lamina; it is there- 


fore shorter than the old method, and, if a general observa- 
tion may be made here, it is this, that the general formula, 
as deduced by Professor Mohr from the principle of work, 


| is applicable tc all kinds of elastic structures, frameworks, 


beams or arches, solid or composed of bars, in the same 
manner. On several occasions it has been referred to in 
these columns, e¢.g., in vol. lxii., November 19th, 1886, &e. 
Applying the formula to the present case of two unknown 
forces, and ignoring the changes of form of the lamine 
from axial as well as from shearing stresses, being very 
small compared with the distortions from the bending 
moments, we have: 
—-m $8'=8' Sim, (v’,)? +8’ St mw ew. t+ EITM mv, 
—m'S’=S' Simv’, vw’, +8" Sim, (uv)? + SI M.m wv’, 
The equations originally stated tor structures consisting 
of bars, are here modified for solid structures divided into 
lamine. The number of 








95 m., 30m., and 25m. span 
respectively, and a length 
of 440 m.; the roofs with 
the overhanging eaves cover 
asuperficial area of 87,524 
square metres, or about 94} 
acres. The whole area, with 
the exception of a central 
longitudinal channel, 
occupied by three lines of 
railway, is covered by a 
timber floor raised 1°2 m. 
above the ground, carried 
on rows of piles about 2m. 
apart, and on longitudinal 
iron girders. The load 
which this floor will carry 
with the usual factor of 
safety is 8000 kilos. per 
square metre. The prin- 
cipals of the roof are 10 m. 
apart, and are connected 
above the four lines of 
supports and at six inter- 
mediate points by longi- 
tudinal lattice girders, 
which carry an intermediate 
rafter in the middle; the 
timber purlins, about 4ft. 
apart laid across the rafters 
carry, therefore, the cor- 
rugated iron covering over 
spans of 5m. ‘The prin- 
cipals of the roof are, tech- 
nically speaking, arches 
with pivots at the springing 
and a pivot at the crown. 
They are designed to carry 
the weight and to resist the 
wind pressure on the side 
enclosures and the roof 
covering, while the angle 
iron wind bracing under the 
surface of the roof will resist 
the wind pressure on the 
end enclosures. As the 
strain in this bracing must 
be conducted to the ground, 
the girders situated above 
the four lines of supports 
are connected with the 
vertical parts of the prin- 
cipals, so that these 
structures may technically also be described as arches. 
The way in which the wind-pressure is conducted to 
the ground longitudinally is therefore essentially the 
same as that in which this is done transversely. 

The necessity of designing roofs of such capability, as 
also the fact that in most cases the horizontal wind 
pressure is greater than the vertical load, has been appre- 
ciated only comparatively recently in the age of iron 
roofs. It has long been, and still is, the practice to erect 
light iron roofs on tall cast iron columns without 
apparently any regard to the stability of the whole struc- 
ture under wind pressure, and the fact that such structures 
still stand can only be attributed to the clemency of the 
elements. The most notable exception to this practice 
was the erection of the roof over the Midland Railway 
terminus in London in 1866, according to the designs of 
Mr. W. H. Barlow and Mr. R. M. Ordish, and it may be 
mentioned as a coincidence that the Butterley Company 
were then also the contractors. The arched principals of 
that roof of 240ft. span spring from the ground, and are de- 
signed to resist the wind pressure as well as the dead load. 

any roofs have since then been erected, either similar 
to it or with the modification of pivotted supports on the 
ground and a pivot at the crown. The best known 
example of this kind of construction is the roof over the 
machinery hall in the Paris Exhibition of 1889. 

h The pivots at the springing and at the crown, which 
oy also been introduced in the present structure, have 
the effect of making the arch a statically determined 














IRONWORK IN COURSE OF ERECTION. 


is preserved. For example, they may be ussumed—as, 
in fact, they have been here—at D, and D,, in the lines 
B,D, and B,, Dy, Fig. 1, or one gap may be assumed at C., 
permitting a vertical and a horizontal movement. In 
this latter case, the two unknown forces would be the verti- 
cal and the horizontal force restoring the relative position 
at C,. The latter assumption is here mentioned in order 
to compare the two principal methods of stating the equa- 
tions. Having divided the structure into a number of 
lamine—here n = 38—we should, according to the older 
method, record the movements of the two structures at C, 
consequent upon the distortion of each lamina from all | 
forces, including the unknown vertical and horizontal | 
force; add all vertical and all horizontal movements 
together, and put each sum equal ni. 

According to the new method we record the distortions 
of the various lamin, caused by the combined action of 
all forces, external known forces as well as internal 
unknown forces §, and multiply them with the bending 
moments from the foree $8. The virtual work of the 
various lamine thus obtained and added together is, 
according to the principle of work, equal to the virtual 
work of the force itself, z.e., 8 multiplied with the dis- 
tance through which it acts. It is generally immaterial 
whether the various products are divided by 2, as they 
should be, or not. What is said here of the one force 8 
applies also to all other forces, known or unknown. If 
the point upon which § acts is immovably fixed, as, for 
example, the abutment of an arch, the above sum will equal 





| lamine in the present 
\ case is, as already men- 
tioned, nm 38 — see 
Fig. 1. Although the 
present structure consists 
of bars, their number is 
so large that the calcu- 
lation on that basis would 
be practically impossible, 
but when the two forces 
S’ and 8” have been cal- 
culated by the above 
equations, the strains in 
the single bars can be cal- 
culated approximately by 
an elementary method. _ 
M, signifies the bending 
moment in one of the 
thirtyeight lamine—the 
ath —from the known 
external forces; pu,’ the 
bending moment in the 
same lamina from the 
unit of the force 8’; u,” 
the same from the unit 
of 8S”; m, is an expression 
for the flexibility of the 
same lamina, viz.:— 


Length 

Moment of inertia x mo-’ 

dulus of elasticity 
and it may be remarked 
that in the present case 
the lengths will be stated 
in metres, the moment of 
inertia in metres? x 
square inches, and E, the 
modulus of elasticity, will 
be taken at 24,920,000 1b. 
per square inch; finally, 
m’ and m’” are expressions 
of the extensibility of the 
pieces of iron which fill 
up the gaps at D, and D,. 

If the pieces have an 
appreciable length, mm’ 
and m” are finite quan- 
tities; but if, ‘as in 
this case, they have 
no length, m’ and m’” 
will be nil. it will 
be seen that in the 


above equations the factor - is common to all members, 





and that therefore it is immaterial for the strains, of what 
substance the structure is made, provided that its 
modulus of elasticity is umform. But, when we calcu- 
late the forces S, produced by a change of temperature, 
and put in place of m’ S’ and m’ 8’, the alteration of the 


width of the gap, the factor Re will not occur in all 


members of the equations. For the calculation of the 
moments in the statically determined structure, it is 
necessary to have the abutment reactions. Those from 
the dead load and wind pressure, as well as those from 
S’ and 8’, are given in Fig. 1. It is convenient to 
resolve each of the latter into a vertical and a horizontal 
component acting in C,,; the reactions are then easily 
constructed, and they are marked R in Fig. 1. The 
expressions of which the equations are composed can 
now be calculated, and the results are, as usual, put in 
the form of a table. By means of this table, which is 
too long to be given here, we find for the dead load, 

O = + 7°28233 S’ + 3:30218 S” + 330593, 
and, as on account of the symmetrical arrangement 
S’ = 8’, + 10°58451S = — 330593 

S’ = 8’ = — 31234 ]b. (pressure). 
For the wind pressure we have— 
O = + 7:28233 S’ + 3°30218 S” — 269,310 
0 = + 3°30218 S’ + 7-28233 8S” + 389,479 
S’ = + 49,643 Ib. (tension); S’ = — 27,929 ib. (pressure) 
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For expansion by change of temperature, we find, if the 
structure were divided at C., the horizontal expansion of 
each half at this point to be— 


A=et(h Me +1,); 


1 
where e = 0:000012 is the coefficient of expansion for one 
Centigrade and ¢ the number of Centigrades; if, then, in 
place of C, the points of division are D, and D,, the 
expansion at these points in the direction ol the forces S’ 


and 8” will be— 
B, D, 
Ar=apet (ha 


hy 
ja +4); 


or, according to the dimensions in Fig. 1— 


+15) = 0 00012093 ¢ 


— 22 6. 9 
Ai 6-35 0000012 ¢ 
Putting /\, in place of m’ S’ and m” S” in our equations, 
as already mentioned, we have, since S’ = S’— 
0:00012093 ¢ E = (7-28233 + 330218) §, 
and find with E = 24,920,0001b. and ¢ = + 10— 
S’ = 8” = + 2847 lb. 

Referring to Fig. 1, it is to be noticed that all figures 
under fixed load should have the (—) sign; also, that the 
reaction 29720 at the fourth support should be symmetri- 
cal with that of the first, viz., 30300. 

As all the forces acting upon the structure are now 
known, the calculation of stresses in the single bars can 
be made by one of the elementary methods. There are 
only a few changes in the sectional areas of the various 
parts, and it was soon found in which parts they were 
not abundant. It was, therefore, only necessary to 
calculate afew. Under these circumstances, the method 
by moments seemed to be preferable to any graphical 
method. The maximum compressive strain is found to 
occur in the outer boom of the windward half of the 
25m. arch above the sharp bend, viz., 5°21 tons per 
square inch gross; the maximum tensile strain occurs in 
the inner boom opposite, viz., 5°78 tons per square inch 
net; the maximum strain in the diagonals occurs in the 
second cross from the apex of the same half-arch, viz., 
+ 3°5 tons average per square inch net. 

There are only a few points that need be mentioned 
here with regard to the details of the structure, the most 
important of which are illustrated in Figs. 3 to 10, viz.:— 
(1) As the stress, which can be transmitted through 
the flanges of bent booms, decreases with the radius 
of the bend, and as it is generally very small, the 
stress had to be conducted from the flange into the 
web part, where the bends occur; Fig. 3 shows how 
this is done. (2) The inner boom, when in compression 
throughout its length, is liable to yield sideways, unless 
it 1s held at various points. In the upper part this 
is effectually done by the purlins, which are constructed 
as continuous girders, while at the bend and below it the 
torsional resistance of the upright part is relied upon. 
By means of the diaphragms—see Fig. 9—the upright 
is made to resist with the polar moment of inertia of its 
entire section any moment acting in a horizontal plane, 
and to transmit it to the base, where—notwithstanding 
the pivot—a horizontal turning cannot take place. The 
outer uprights, having a smaller moment of inertia than 
the inner ones, are assisted by an extension of the upper- 
most diaphragm towards the eaves gutter—see Fig. 3. 
(3) Although in the calculation of stresses a friction- 
less pivot was assumed at the crown, the arrangement 
shown in Fig. 5 was actually made because it has all 
the advantages and none of the disadvantages of a pivot, 
such as the difficulty of joining to it a transverse girder 
constructed as a continuous one, and its unsatisfactory 
action in an arch of great rise, heavily loaded on one 
side. Inasmuch as recently a recommendation has 
emanated from some quarters to abolish the third pivot 
in arches and to be satisfied with the two at the springing, 
it may be argued that the equivalent here adopted forms 
an acceptable compromise. 

The average results of tests made at the Butterley 
Company’s yard with a batch of seventeen bars cut out 
of the ready-made parts are as follows :—For bars in. 
thick: breaking strain, 21-69 tons; contraction, 19-8 per 
cent.; elongation, 14°5 per cent. For bars jin. and ,;in. 
thick: breaking strain, 22°74 tons; contraction, 20 per 
cent.; elongation, 14°5 per cent. For bars jin. thick: 
breaking strain, 22°99 tons; contraction, 18°5 per cent.; 
elongation, 10°9 per cent. The total weight of iron in 
the roof, including the cast iron base plates, gutters, and 
down pipes, is about 1400 tons. Distributed over an 
area of 37,524 square metres = 4039 squares of 100 square 
feet, this gives 6°93 cwt. per square—a weight which will 
be found to compare favourably to that of other roofs of 
the same span. The economy here effected must be 
attributed to the adoption of the arch as the principle of 
construction, and to the jointing together of the three 
arches in one continuous structure—a course which at 
the beginning of this article was justified by an altogether 
different reason. 
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THE IRON AND STEEL INSTITUTE IN AMERICA. 


THE northern excursion party numbering about 155 in 
all, of whom about seventy were English, fifty German, 
two Japanese, and the remainder Americans, left Chicago 
on the evening of October 14th, by the Chicago and 
North-Western Railway, for the purpose of visiting the 
iron and copper mining districts on the south side of Lake 
Superior. The former, taken collectively, are probably 
the most important producers of rich and pure ores in the 
world, the yield for the present year being likely to 
exceed 9,000,000 tons, assaying from 60 to 63 per cent. of 
iron. This enormous: quantity is vhected ip by three 
principal groups of mines known as the Menominee, 
Marquette, and Gogebic districts. The first of these 
lies about 290 miles north of Chicago, and seventy-five 
iniles west of Escanaba, the shipping port on Green Bay, 
Lake Michigan. Thesecond, or Marquette district,isclose to 
the south shore of Lake Superior, about midway between 





the head of the lake and its outlet at Sault St. Marié, 
while the centre of the Gogebic district is also near the 
south shore, and about 190 miles west of Marquette. A 
fourth district, the Vermillion range, in Minnesota, is as 
yet comparatively undeveloped. It is in the State of 
Minnesota, about seventy miles back from the western 
shore of Lake Superior, and near the international boun- 
dary line on Rainy Lake. This district was too far away 
to be included in the excursion, which was confined to 
the three larger and older groups of mines. 

The first halt made was at Iron Mountain, Michigan, 
on the morning of the 15th October, where carriages had 
been provided to take the whole party to the Quinnesee 
Falls on the Menominee River, about three miles away, 
to see the compressor plant of the Hydraulic Power 
Company, which supplies compressed air for working the 
whole of the machinery at the Chapin Iron Mine. The 
Falls furnish a natural head of about 52ft., the water being 
defiected by a wing dam into a wooden flume and iron 
penstocks 7ft. in diameter,drives four turbines, three of 48in. 
and one of 54in. diameter, each driving a pair of air com- 
pressors built by the Rand Drill Company, three pairs 
having 32in., and the fourth 36in., cylinders; the length of 
stroke is 60in. in all of them. The cylinders and heads are 
water jacketted, and the pistons are hollow for a circula- 
tion of water. The number of revolutions per minute is 
about thirty, and the average air-pressure about 60 ]b. 
The air is delivered into a rivetted iron pipe, made of 
jin. plates, 24in. in diameter and about three miles long, 
having telescopic expansion joints at intervals of 480ft.; 
the loss of pressure being from 2b. to 31b. from the 
compressors to the mine. In 1889 the supply amounted 
to 2,544,022 cubic feet of 60 1b. pressure at 60 deg. Fah., 
corresponding to about 1700-horse power developed at 
the falls. The available power of the falls is estimated 
at about 6000-horse power. The compressed air serves 
at present as motive-power for the whole mine, including 
105 power drills. 

The Chapin mine—already illustrated in our pages 
—which is the largest in the Menominee district, and 
next to the Cornwall ore bank, the most important 
one in America, consists of four lenticular deposits, 
the main one being about 2500ft. long in a N. 75 deg. 
W. direction, with a northerly dip of 60 to 80 deg. 
The width varies from 3ft. to 4ft. at the ends to 
130ft. in the centre. Originally it was worked as an 
open quarry, but now it is mined by shaft and level in 
the usual way. The deepest level is about 600ft. from 
surface, at which depth the ore body is still 100ft. wide. 
Two smaller lenses of ore, 100ft. by 20ft. and 500ft. by 
60ft., are situated at the east end, while a fourth at the 
western end of the mine is partly in the adjoiming 
Ludington Mining Company’s ground, there being a face 
of clean ore about 7O0ft. wide exposed in the boundary. 
This is now being stripped to work as an open mine. 
The open pit is 300ft. long by 160ft., and has been formed 
by the removal of a capping of drift sand and gravel 
averaging 35ft. thick. This was done by seventy-four 
teams in forty-eight days of ten hours, excavating with 
the Eclipse scoop. 

In the underground workings the ore was originally 
mined by leaving pillars and timbering rooms with stalls; 
but as the deposit increased in width this was found to 
be insufficient, and a system of rooms, 20ft. wide, with 
18ft. pillars, and very large timbering, was adopted. At 
depths between 300ft. and 500ft. the timbering proved 
inadequate to stand the pressure, and several runs of 
ground, accompanied with the loss of some ore, took 
place. It was therefore decided to adopt the system of 
filling the excavations with rock, and this is now done 
systematically, the rock-fillings being taken either from a 
sandstone quarry near the mine, or from the drifts and 
cross-cuts in the foot wall. When the ground is laid out 
by levels driven in the centre of the ore body, rooms 20ft. 
wide, separated by 18ft. pillars, are opened out across it, 
and the ore is taken away in stopes 9ft. high. When 
both walls are reached the room is filled with rock from 
above, which, when in place, forms the floor for the next 
higher stope. The pillars are mined out in the same way 
when the filling has become thoroughly packed. The 
amount of timber required is very small, as the method 
is only applicable to those parts of the mine that have not 
been subjected to settlement. 

The output of the mine is very large. In 1889 it 
amounted to 518,990 tons, and in the present year it will 
be increased to about 800,000 tons, or about 3000 tons daily. 
This is raised by four shafts, known as A, B, C, and D 
respectively. The A shaft, 485ft. deep, measures 8ft. by 
18ft. within the timbers, and is inclined 70 deg. About 
200 tons are raised daily by a skip carrying one ton, with 
an 18in. by 42in. Corliss engine. The principal part of the 
pumping is done at this shaft by a pair of 24in. by 48in. 
Corliss engines, with 12in. and 1Tin. plunger lifts, raising 
1300 gallons per minute. These engines are worked 
by compressed air, but there are five boilers in reserve 
against accidents. The B shaft, 630ft. vertical, is 
equipped with balanced cages worked by two pairs of 
30 by 60 Corliss steam engines with spiral drums varying 
from 144ft. to 10}ft. diameter. The drawing ropes are 
ljin. diameter. The output is 45 tons daily. 

The principal production is from the C shaft, through 
which as much as 2700 tons have been drawn in twenty- 
four hours. It is vertical, 580ft. deep, with two balanced 
cages and a pair of Corliss engines 30 by 60, with 
conical drums 14}ft. and 103ft. diameter and 5ft. broad 
worked by compressed air. There is also a large shaft 
with five compartments for lowering timber and rock for 
filling as well as for raising and lowering men. Four of 
the compartments are for hoisting, and the fifth for the 
balance weights of the cages. These weights are required 
on account of the system of winding adopted, the engines 
being used for lifting only, the return journey of the 
cage or tub being made by allowing the drum to run 
loose on the shaft, the speed of descent being regulated 
by the brake. This method in some form or other is now 
almost universal in the Lake Superior mines. 

The D shaft, which is now in process of sinking, is of 





ener 
ee 


interest as having been put down through a bed of 
quicksand by the Poetsch freezing process. Twenty-six 
8in. wrought iron pipes, closed at the lower end, arranged 
in a circle 29ft, in diameter, were driven down to, and 
partly into, the rock, and within each a Lin. pipe was 
placed, extending nearly to the bottom. At the surface 
both pipes were placed in connection with a Linde 
refrigerating machine, which kept up a circulation of 
calcium chloride solution, cooled nearly to zero Fahren. 
heit. The ground was frozen to a distance of about 13¢t 
outside of the circle of pipes, and within it the shaft was 
sunk by means of boring and blasting, exactly in the 
same way as in hard rock. ‘his shaft, which jg 
now down to the 280ft. level, is intended for pump. 
ing as well as hoisting. ‘The foundations for the 
pumps and the engine-house are now nearly finished, 
The engine is to be a two-cylinder compound, with 50in, 
and 100in. cylinders and 10ft. stroke, with 28in, plunger 
lifts of 200ft. each. The masonry in this engine-house 
is of an unusually massive character, and the passages 
for the holding-down bolts of the cylinders are drilled out 
by diamond drills through the foundation blocks, which 
are built up solid. The number of men employed at the 
Chapin Mine varies from 1800 to nearly 2000. The work 
is carried on most actively during the season of navigation, 
from April to November, the winter output being stacked 
in stock piles until the opening of the lake in the follow. 
ing spring. This necessitates rather special arrangements, 
a steam shovel being used for loading the railway trucks 
which carry the ore to the shipping ports. This was 
built by the Bucyrus Steam Shovel and Dredging Com. 
pany. The capacity of the scoop is 2} tons, and by it 
3000 tons of ore can be loaded in ten hours, at a much 
lower cost than by hand filling, a twenty-ton car being 
easily loaded in four minutes. The new ore cars all 
carry not less than twenty tons of ore, and are equipped 
with automatic couplers and Westinghouse automatic 
freight brakes with triple valves. The Chapin ore is a 
very pure red hematite, which is easily reduced in the 
blast furnace, and in great favour with smelters. The 
principal portion contains 62°13 per cent. of iron and 
0-068 of phosphorus; but at the A shaft, some portion is 
raised, known as Crescent ore, that contains 64°53 of iron 
and only 0:044 of phosphorus. 

After a long day at Iron Mountain, the party left in 
the evening for Hurley, Wisconsin, in the Gogebic iron 
ore district, which was reached on the morning of 
October 16th, when the visitors were received by Presi- 
dent Currie, of the Metropolitan Iron and Land Com. 
pany, Captain Day, the principal mining agent, 
and other members of the local committee. The 
Gogebic range extends about fifteen miles east and 
west, parallel to, and about fifteen miles south of 
Lake Superior, the mines being on the top of the range. 
and about 900ft. above the lake, or 1500ft. above the sea 
level. The whole of the mines are practically in the 
hands of two corporations, namely, the Metropolitan Iron 
and Land Company, and the Colby Syndicate. 

The Norrie and Pabst mines, owned by the former 
company, are the most fully developed, eleven working 
shafts being in operation, while more are sinking in 
order to increase the output. The vein has been opened 
for a length of fully three-quarters of a mile, the width 
averaging about 100ft., and in one place being as much 
as 300. The shipments of this ore since the mines were 
opened have been as follows :— 

Tons. 

15,419 
124,844 
217,254 
412,196 
674,394 


1885 ... 
1886 ... 
1887 ... 
1888 ... 
1889 ... 


Total to January Ist, 1890 ... . 1,444,107 


Up to October 1st the output of the present year has been 
about700,000 tons, which it was expected to raise to 900,000 
by the close of the season. The ore is of “strictly 
Bessemer quality,” that is the ratio of phosphorusto iron is 
below 1 to 1000. It more nearly resembles the Cumber- 
land or Lancashire red hematite than that of the other 
districts, the kidney structure and long fibrous masses 
being common, while at Marquette the ore is chiefly of a 
slaty or compact micaceous character, like that of Central 
Sweden. The steam shovel which has only been intro- 
duced for loading ore in the present year was also seen at 
work here. Even with this assistance the stock of ore 
accumulated during the first week was not cleared away 
until about the middle of September. ; 

The Penokee and Gogebic Consolidated Mines, belonging 
to the Colby Syndicate, were next visited, under the 
guidance of Mr. J. L. Colby, the president of the company. 
These include five mines in different stages of develop- 
ment, the most important one being the Colby, which has 
yielded more than 1,000,000 tons in four years. The sett 
extends about 1} miles along the course of the vein, with 
a breadth of half a mile, but upon more than one mile of 
this no work has been done other than for exploration. In 
certain parts of the Colby mine the ore is decidedly 
manganiferous, about 80,000 tons, containing 7} per cent. 
of manganese, having been selected from the output last 
year. This is a noticeable peculiarity, the Lake Superior 
ores, as a rule, being almost free from manganese, although 
in some of the older mines of the Marquette region 
crystallised manganese ores have been found at times, but 
only in very small quantities. ‘i 

The Palms mine, adjoining the Colby on the east, is a 
comparatively new one. The output forthe present year 
will be about 60,000 tons, and will be increased in 1891 to 
150,000 tons. The ore is of Bessemer quality, with 63 per 
cent. of iron and 0°045 of phosphorus. 

The Aurora mine, about four miles west of the Colby, 
produces even a higher quality of ore, with iron 62°5 and 
phosphorus 0:028. It has yielded nearly 500,000 tons in 
two years. Several members of the party, both English 
and German, went underground here, the special point of 
interest being the use of electric light, the shaft, which 
inclined about 70 deg. being lighted with incandescent 
lamps placed about 60ft. apart on the timber of the 
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i 1 side, while in the working faces similar lights, 
hanging the main by flexible covered wires, so that 
they could be suspended in any convenient manner, 
wereinuse. The deposit in this mine was much narrower 
than most of those previously described, as the whole of 
the ore was taken out, the ground being secured by square 
setts of timber of the kind originally introduced in the 
Comstock mines. These timbers are all cut to size at the 
surface, with tenon and mortise ends, so that they only 
require to be erected when sent down intothe mine. The 
size of the timbers varies from 18in. to 380in. in 
diameter. ‘ : 

The Superior mine, another new one belonging to the 
Colby Syndicate, contains a large body of ore, with 10 per 
cent. of manganese, which is expected to turn out about 
78,000 tons next year. ap , 

In attempting to make the visit to these mines as easy as 
possible, the train of sleeping cars was taken over some very 
rough mineral sidings, and in going up a steep bank even 
the flexibility of the bogie system was too severely tried, as 
two of the carriages left the rails, but they were quickly 
jacked up again, and got back to the station in the course of 
anhouror two. This was the nearest approach to an adven- 
ture that the party experienced during about a fortnight of 
travelling. ‘The only consequence was an extremely 
agreeable walk along the top of the ridge, following a new 
line of road cut through the forest, and along which 
workmen were busily engaged erecting poles and wires for 
the extension of electric light to mines at a considerable 
distance. Probably by next season an electric tramway 
may be running along this road. In the afternoon the 
train returned to Bessemer Station on the Duluth, South 
Shore and Atlantic Railway, and travelled eastward 
through the night towards Houghton on Portage Lake, in 
the copper district. 








MICHELE’S STAVE BRANDER. 


By the engraving below we illustrate a new apparatus for 
branding all kinds of staves, before they are made up into 
casks, which has lately been designed and brought into 
successful use by Mr. V. de Michele, of Westminster. 
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Hitherto it has been the custom to use branding irons, 
which, after being heated in an open fire, were applied to the 
finished casks. This entailed great wear and tear, the 
branders being exposed in the fire soon burned away ; as well 
as considerable expense in labour, not only for working the 
brands, but also for bringing the casks up to the fire. With 
the new brander a small boy can mark staves as fast as he 
can pick them up, using only the smallest quantity of fuel to 
keep the stove alight. The letters are thus heated jrom below, 
the end of the stave is put into the hood, and a slight pressure 
causes the hot letters to charr their form on the lower side 
of the stave as shown. After the apparatus has been at work 
for several months, it is found that the impression made by 
the brand is quite sharp, showing that the wear and tear are 
not appreciable. 








TENDERS. 
DRAINAGE AND OUTFALL SEWER. 

List of tenders for the construction of a complete system of 
drainage and outfall sewer for the Catholic Deaf and Dumb Insti- 
tution, Cabra, near Dublin; Mr. W. Kaye Parry, M.A., civil engi- 
neer, Dublin:— 


Outfall 
sewer. 


Drainage of 
institution. 


eo a & £ se d, 
Maguire and Son, Dublin 1690 17 0 596 «5 (0 
Daniel P. Curtis, Dublin 1515 10 0 497 10 0 
Wm. Baird, Dublin... .. .. .. .. 1500 0 0 498 10 0 
T. W. Little, Kingstown, Co. Dublin 1064 16 5 493 3 1 
A.HammondandCo., Dublin(accepted) 820 0 0 480 0 0 
D. Sexton, Kingstown, Co. Dublin .. — 480 0 0 








DEATH OF Mr. BERNARD WayMoUTH.—On Tuesday last died, 
we regret to say, Mr. Bernard Waymouth, who, as secretary of 
Lloyd's Register of British and Foreign Shipping, has occupied a 
prominent position in the shipping world for many years. Whilst 
engaged addressing one of the committees of the Registry in the 
Board-room, at 2, White Lion-court, Mr. Waymouth stopped 
short, and was only prevented from falling by the chairman. 
Medical aid was at once called, but life was pronounced to be 
extinct. Mr. Waymouth thus died literally in harness. Mr. 
Waymouth was born in 1824. Brought up in one of her Majesty’s 
doc yards, and afterwards engaged for a short time in a private 
Tgpallding yard, he entered the service of Lloyd’s Register in 
1854 as a surveyor, and speedily rose to one of the foremost 

ositions, being ultimately appointed as chief surveyor. Mr. 
Waymouth’s most important service was, perhaps, his promulga- 
tion in 1870 of new rules for the construction of iron ships. In 
1873 he was promoted to the secretaryship of Lloyd’s, the duties of 
which he performed with conspicuous ability, and with great 
ccraniage to Lloyd’s Register and the shipping community at 
large. He served as a member of the Royal Commission on Ton- 
hage, and of that on the loss of H.M.S. Atalanta, and was a vice- 
Fredent of the Institute of Naval Architects. By the death of 

t. Waymouth, Lloyd’s Register has lost a most devoted, loyal, 
and accomplished officer, and the shipping community a member 
who was widely known and much respected by all who knew him 
for the strict integrity, and remarkable ability which characterised 
all his actions, 
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A REMARKABLE ANTI-FRICTION SCREW. 


TuE advent of the electric elevator has brought into prominence 
the screw gearing for elevator operation, which had for a time 
fallen into comparative disuse through the success of the hydraulic 
apparatus. The principal difficulty with the screw gearing has been 
an excessive amount of friction of the powerful screws in the 
necessarily massive nuts. In a recent design for an electric 
elevator—the nut and screw are shown herewith—this trouble has 


been very neatly avoided through the ingenuity of Mr. Charles A. | 
Lieb, who devised for this and similar purposes the extraordinary | 


ball-bearing nut which appears in the cut. 


As will be at once seen, the arrangement consists in interposing | 


the hardened steel balls so much used in bearings between the 
open thread of the screw and the thread on the nut, so that instead 
of constant grinding action between the two, the balls will roll easily 
around and relieve the surfaces in great measure of friction. A 
longitudinal bye-path from end to end of the nut is provided so 
that the balls roll freely around the threads, and then back to the 
starting point. The cut shows in addition to this remarkable anti- 
friction device the safety thread, which ordinarily is not in action, 
and the 
practical result of using this ball-bearing is to reduce the friction 
enormously, and consequently increase in a very large degree the 


efficiency of this particular method of transmitting rotary into | 


rectilinear motion. If a screw fitted with this ball-bearing nut is 
held vertically, the friction is so slight that the nut will run down 
freely of its own weight; a very remarkable effect when it is con- 


sidered that the pitch is not steeper than that shown in the cut, | 
and the screw several inches in diameter, and with nut of moderate | 


weight. This is one of a series of similar anti-friction devices 
which have been invented by Mr. Lieb, all of which are charac- 
terised by very simple and ingenious application of the ball-bearing 
principle to everyday use.—The Electrical World. 








MESSRS. JOHN H. WILSON AND CO.’S SINGLE 
CHAIN GRAB (PRICE’S PATENT). 


A SINGLE chain grab that can be used with any crane is | 
now being brought out by Messrs. John H. Wilson and Co., | 
Bankhall Engine Works, Sandhills, Liverpool. There are | 
many advantages connected with a grab that can be attached | 
to any crane in a few minutes, and as quickly detached, espe- | 
cially for contractors whose work is so constantly changing. | 
The grab in question has been found very useful on the | 











Fig. 1 


works of the Manchester Ship Canal, the contractors of this 
enormous work having now several doing excellent service. 
A brief description of the grab and its method of action may 


ring devices appropriate to the screw gearing. The | 


BALL BEARING SCREW. 


lt 2 DIAM. BALLS 
OF HARDENED STEEL 
SPRING 40 TOBOLBS.ON EACH BALL 





BRASS TUBE 


| side A being opened or closed by B and A! by B’. DD are 
| Suspension rods working on pivots in the head piece. They 
| also act as pressure rods to assist in closing bucket. The 
| headpiece consists of a large disc and sleeve J, working freely 
| on an internal tube, to which is attached asmaller disc I. Q is 
a catch trigger which is free to act and grip the chain when 
| the sleeve J is in the position shown in Fig. 3. 
| From the jib end of the crane are the chains M, which are 


| 
| 
| 
| 








FIG2 


so arranged as to discharge the bucket at any desired height. 
From these chains hangs the casting, to which is attached 
the hooks N and the disc R, sliding freely on the tube S. It 
is clear that when the disc J is suspended from the hooks N, 
and the winching chain is slack, that the bucket being hung 
by the rods D must open as in Fig. 3. We are now in a posi- 
tion to explain the working of the grab. 

Fig. 2 represents the grab rising with its load. The two 





Fics 


discs land J are separated so that as the grab ascends I 


be interesting. Fig. 1 shows a half-tine grab open and ready | pushes up R, and the disc J being below the swells V on the 


to descend. Figs. 2 and 3 are diagrams to enable us to explain | 


its simplemechanism. Fig. 2showsa grab closed, lifting its load. 
Fig. 3 shows it open after having discharged its load. The 


| 


opening and closing of the bucket is caused by means of bow | 
levers B B, these being attached respectively to the opposite | 


side of the bucket, and turning freely round the centre C, the 


hooks N, these hooks are free to fall in and under the disc J. 
The working chain K is unwound, and the weight is carried 
by the four hooks, and the bucket is suspended by the rods 
D, and therefore opens and empties itself. The discs Iand J 
come together and the trigger Q catches the chain and locks 
it against any upward movement. The crane driver heaveg 
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up his empty bucket, which does not close as the chain is 
locked by Q. As the disc J rises it presses on the swells V, 
and therefore opens the hooks N. As soon as N is open the 
disc R falls and keeps them open. The bucket is now free to 
be lowered. As soon as it touches the ground its own weight 
and the slackness of the chain causes J to fall, and in falling 
knocks out the trigger Q. The open grab rests on the ground 
and the driver winds up. The end of the chain being fast at 
G, and passing round the sheaves E E, as the chain winds up 
it pulls down on G, and tends to bring E and F together. 
The pull on G is transmitted as a thrust by rods D on the 
sides of the bucket, and tends to close them, and the pull on 
the sheaves E E has the same effect. It will be noticed that 
the bow levers B B as the bucket opens act as scrapers, and 
insure the content of the bucket being discharged, however 
tenacious they may be. Also that the centre of the bucket 
is quite free from the cross axle. 

The lightness of the headgear prevents any tendency in the 
bucket to fall over an uneven ground, and causes little shock 
when dropped. The gripping power of these grabs is very 
great. The whole weight of the bucket is available as there 
is no balance weight. The depth at which they can work 
is only limited by the length of the main chain. 








LETTERS TO THE EDITOR. 
We do not hold li the opini if 
(We er a opinions of our 


SCREW PROPELLERS. 


Str,—I regret that “ Superintending Engineer,” in putting his 
test case, ignores the circumstance that, in the articles he criticises, 
I began by disclaiming any power of deciding on best forms or 
conditions, and nowhere suggested any calculation of speed from 
horse-power. On the contrary, I put down both speed and revolu- 
tions as arbitrary data, and supplied “‘ Superintending Engineer,” 
on pp. 225 and 225, with the method—which he says he is unable 
to make out for himself—of connecting the angular moment, speed, 
and power with the form and dimensions of the screw. 

Tabular No. A = 2°8 and B = 0°025 will probably go near his 
mark if he assumes that 1000-horse power go to the screw after 
allowing for friction. From pp. 225 and 226 he can, once he knows 
what is therein written, but without understanding the demonstra- 
tions, find what speed and revolutions I have assumed, and the 
pitch corresponding thereto, in about ten minutes; and if he do 
not consider the speed correct, find the pitch and revolutions to 
please himself in another ten minutes. 

He does not seem to maintain there is anything wrong in the 
mechanics, and never professed any quarrel with the mathematics, 
so that in holding that, whatever eye-witnesses may say, we cannot 
tell what happens except we see it happening, he appears to hold 
somewhat the position of the Irish jury, who held that they could 
not convict the man who went to the cupboard sober and came 
away drunk, leaving the whisky bottle empty, on the ground that 
no one could see him drinking, because it was dark inside. 

I should have given above the speed and revolutions I assumed, 
and the resulting pitch, but that ‘‘ Superintending Engineer” is 
an adverse critic who does not show that he knows what is in the 
articles with which he finds fault, and does seem to be pursuing 
the ignis fatuus of a best form of propeller, which, in the opinion 
of very competent nr is to be ranked with the exploded 
search after the best form of ship. oe 1 

cao Gea 24th, P- Maurice F, FitzGEra.p. 

Simr,—“‘ Superintending Engineer” has not put his problem of 
design in the form in which it would be presented to him in his 
official capacity of superintending engineer. The dimensions of 
the boat being given, length, breadth, depth, and displacement, 
the next datum would be the designed speed; and now ‘‘ Super- 
intending Engineer” would have to calculate or advise the makers 
of the machinery as to the requisite horse-power, revolutions, pro- 
peller pitch, surface, number of blades, Xc., all capable of variation 
to an unlimited extent, and most of them settled by considerations 
of manufacture. The most suitable propeller for every different 
speed is different, and differs, too, for the class of work for which 
the boat is required, whether for towing or for yachting. The 
dimensions given seem taken from some recent to 0 boat, 
as the horse-power per ton is given as about 15; here the designer 
would start with the maximum allowable revolutions, I presume. 

Every port in the world has its different t: of vessel, fishing 
boat, smack, or coaster; so why does not ‘‘ Superintending Engi- 
neer” throw down a similar challenge to “‘ Naval Architect ?”—to 
design a sailing vessel of the same tonnage, to beat every other 
sailing vessel in its own waters anywhere in the world. 

His problem belongs to the class originated by Charles II., con- 
cerning the weight of a bucket of water and a fish in it; the data 
being insufficient, the answer varies according to the additional 
data you assume. A. G,. GREENHILL, 

Woolwich, November 25th. 


Sir,—Professor FitzGerald’s last letter in reply to mine leaves 
something to be desired. I can scarcely help thinking that the 
action of the screw propeller is rather a novel subject to him, and 
that he is not fully aware of the investigations to which that action 
has been subjected. If he was quite familiar with the subject of 
ship propulsion, I fancy he her not have believed it possible that 
in what I wrote about induced currents in water I was confounding 
the action of a jet with that of a propeller. 

It is a matter of common knowledge that the thrust of a pro- 
peller depends on the weight of the water pushed astern and 
its velocity. The work done by the engines may be roughly 
divided into two portions if we neglect engine friction. One por- 
tion is represented by the energy expended on the water sent 
astern, the other portion is energy expended in overcoming the 
skin friction and eddy resistance of the hull. The work done 
on the water with the weight remaining constant varies as the 
square of the velocity imparted to it. It is desirable that 
the energy expended on the water should be the least 
possible. For this reason the speed should be kept low, but if the 
speed is small, the weight of water must be increased in order to 
get the requisite thrust. Consequently, as has been pointed out 
many years ago in the pages of THE ENGINEER by Rankine, that 
propeller is best which sends the largest quantity of water astern 
at the least speed. Now, so far as I understand Professor Fitz- 
Gerald, all the water driven astern by a screw assumes the form of 
a rope sharply defined in the general mass of the sea. I ventured 
to say that this is not a correct or complete presentment of the 
facts, but that a quantity of water much greater than that repre- 
sented by the rope is driven astern, because the rope is not, and 
cannot be sharply defined ; the outcome of my contention being 
that any calculations of thrust based on the water which passes 
through the screw, and on that only, must be erroneous, and I 
asked Professor FitzGerald to give us a diagram of his idea of the 
stream lines in and about a propeller. I also pointed out that it was 
desirable that we should know what was the path and progress of 
a fluid particle from the time it left the propeller till it came 
to rest. Professor FitzGerald, however, cares for none of these 
things, and he is so far from seeing the true drift of my words 
that he confounds the action of a jet with that of a propeller. He 
says, and very truly, that submerging a jet does not increase the 
reaction or thrust of the jet, but that ensues, it seems to me, from 
the circumstance that the moment the water leaves the orifice of 
the jet it is done with. The work of the engine is wholly expended 
in putting in motion a volume of water whose quantity is strictly 
limited by the pressure and the coefficient of p vores of the jet 


adjutage. The work is practically all done before the jet leaves the 

orifice ; that is to say, all the possible work has been done on any 

ey or pound or ton of water, and the resulting thrust obtained 
fore it leaves the orifice. 

Now, in the case of the screw propeller, there is no adjutage to 
determine the quantity of water driven astern, and no one, I 
suppose, will assume that, given a certain disc area and blade area 
and velocity of rotation, the weight of water driven astern will be 
independent of the form of the blades, their pitch, their number, 
and the way in which the area is distributed. It seems to follow 
as a deduction from first principles that the propeller which acts 
on the greatest volume of water, other things being equal, must be 
the best. But the ey of water must be influenced by causes 
of which Professor FitzGerald takes no cognisance. His rope of 
water must of necessity, I think, drag water with it, and must be 
made up, as I have said, of more water than passes through the 
screw. On these points I have endeavoured to elicit an expression 
of opinion from Professor FitzGerald, but in vain; possibly 
this is because he has not understood my question. I hope I have 
made my meaning clear now, and that he will see why I have 
asked him for stream lines, 

In the present stage of our discussion it would be waste of time 
to write about the water rising to the surface. That is a matter 
that can be postponed. 

I wish here, with your permission, to say a word about the rota- 
tion of the water rope. It is a fundamental fact in dynamics that 
an impulse can produce motion only iu a straight line. Two forces 
are essential to the formation for any particle of a curved path. 
There is reason, however, to believe that this statement requires a 
great deal cf qualification. Thus, for example, we see the smoke 
from the funnel of a steamship rolling away in two spiral columns 
or ropes, This is attributed to the friction of the sides of the 
chimney, which causes the path of each little atom of soot to 
become spiral; but why the motion of rotation should be persistent, 
and the particle does not fly off at a tangent, I have yet to learn. 
It would prove extremely interesting to me, and no doubt to many 
of your readers, if Professor FitzGerald would explain why and 
how it is that a particle of water should be content to describe a 
spiral, instead of moving away in a straight line under the influence 
of centrifugal force. I should as soon expect a stone discharged 
from a sling to continue to revolve inacircle. Such information 
can only be obtained from men like Professor FitzGerald, who have 
made the causes of physical phenomena a study. Tin Tack, 

November 25th. 


AMERICAN GOODS WAGONS. 

Sir,—It is with great interest I read the particulars given in 
your last issue regarding the above, as the subject is one which 
undoubtedly will be deeply considered by those who have the 
management of the goods traffic of this country under their 
supervision, and also by the directors, whose one object should be 
to reduce the cost of carriage on the material carried over their 
respective lines. It appears to me by using the tubular car, or any 
other system whereby the paying is so much greater than the dead 
load, the saving to those who use them must have a material effect 
on the working expenses, and so produce larger dividends, or it 
would enable them to make many reductions on the present heavy 
rates, and so benefit the community at large. In reference to your 
leader upon the subject, there are one or two remarks I should 
like to make in regard thereto. I do not think many men, hearing 
of a paper being read at the Institute of Mechanical Engineers, 
would regard such as an advertisement in the sense insinuated, as 
it is generally understood that all papers regarding great inven- 
tions are brought before the engineers with a view of benefitting 
them, and through them the world at large. I certainly agree with 
many of the arguments in your leader, and that a wagon capable 
of carrying 30 tons would not adapt itself to all classes of traffic; 
but it is evident to me that you are totally unacquainted with the 
various classes of material carried by the railway companies, other- 
wise you would never have stated, ‘‘ There are conditions of traffic 
under which it is no doubt expedient that each wagon should be 
able to hold 30 tons. The mistake made by Mr. Jefferds lies in 
assuming that such conditions exist in England.” This statement 
is misleading, for I guarantee to prove there are many kinds of 
traffic, amounting to thousands of tons per day, which could be 
carried in wagons with a capacity for 30 tons each, in preference to 
the wagons now used, at a tremendous saving to the railway com- 
panies in cost of haulage, besides greatly facilitating the handling 
of such traffic at the terminals. Anyone wishing to — my 
statement has only to inspect the depéts at Poplar or Brentford, 
where he could judge of the great loss to the shareholders of the 
respective lines in handling traffic in wagons totally unfit for the 


purpose. ‘ : ’ 

Allow me to state the following three instances, which happened 
recently in regard to consignments in which I was interested. A 
parcel of iron from the Staffordshire district, weighing 150 tons, 
occupied twenty-four wagons. A quantity of pig iron, as 
30 tons, came forward in seven trucks, from the West of Englan 
to London, whereas one truck carrying 30 tons would have been 
sufficient. A small quantity of iron, weight under 7 tons, from 
Staffordshire to London, occupied three trucks, simply because the 
length of the iron was 23ft., and the railway had no suitable trucks 
taking such ordinary lengths. 

I could bring hundreds of instances merely in the iron trade to 
prove the wanton waste in conducting such traffic in England, and 
there are others who perhaps will give their experience in such 
trades as coal, ironstone, rails, bricks, timber, &c. 

I am confident, if suitable wagons are adopted for certain classes 
of traffic, not half the ordinary wagons would be required, and 
there would be no occasion for sidings to be soloften blocked, and 
thus be the cause for such accidents as the lamentable Taunton 
disaster. Of course, to try to do away with the small wagons 
entirely would be absurd ; it is only common sense to assume that a 
person engaged in the moving of many classes of goods weuld keep 
suitable wagons for both small and large parcels. 

In reference to your remark, “That a 5-ton wagon with us 
carries 9 tons,” I would state from my experience there are very 
few such wagons in this country, compares * with those that weigh 
from 5 tons to 5 tons7 ewt., and carry 7 tons and 8 tons. 

London, November 17th. PROGRESS. 


Sir,—The fierce attack made in the columns of your valued 
journal of the 14th inst. upon me and my paper, which was recently 
read before the Institution of Mechanical Engineers on the subject 
of light weight, high capacity rolling stock for railways, demands 
an answer, 

I do not consider your editorial a criticism, because it is only 
a re-hash of statements made during the discussion by Messrs. 
Dean and Wilkinson, of the Great Western Railway. Their state- 
ments are taken as facts and their opinions as final, although 
neither of them have been to the United States, nor have they had 
ond experience with the type of rolling stock used in the United 
States. 

You say:—“‘It is probable that not a few of our readers 
will regard the paper as read as an advertisement.” That is the 
exact expression that Mr. Dean made before Mr. Wood in the 
lobby of the Association Hall on the last evening of the discussion. 
He was informed, however, that the tube frame wagons were 
being built by an English company, and that they had orders 
ahead for many months to come. 

Your statement that I argued ‘‘that English engineers, traffic 
superintendents, and wagon builders do not know their business,” 
is purely imagination on your part. I can show you many 
instances wherein I have stated that it is a wonder to me how 
a railway men get along as well as they do, considering the 
tools they have to work with. 

You say: ‘*When Mr. Jefferds comes to read what was said 
during the discussion, he will perhaps see that there are more 





things to be considered in carrying on railway traffic than he has 
hitherto taken into account.” I fail to see wherein the discussion 


—— 


| 
had brought out one single thing that I had not 
sidered. You say that in the United States opinion is by ay o- 
unanimous as to the virtues of 30-ton wagons, That is a quotatinn 
from Mr. Dean’s remarks taken from the minutes of a meetin 
held by the United States Carbuilders’ Associntion in 1889 
does not apply in any way to the conditions of to-day. If you : 
bear with me I will answer some of the points brought up dy = 
the discussion on my oe against the use of the American ¢ 
of freight wagon on English railways, Mr. Wilkinson said Ae 
the conditions under which business was carried on in the t t 
countries—England and America—are entirely different, that * 
traders and manufacturers necessitate a very rapid delivery “ae 
in the United States it was not so, but, on the contrary, the Dred 
wait to have to have a 30-ton truck loaded. It seems rathor = 
anomaly to hear that the Americans, who are so fast in al] “a 
things, can wait days, perhaps weeks, for their goods and wares in 
order to get a 30-ton truck loaded! Mr. Wilkinson said he had 
been across the Atlantic, and knew what he said from experience 
His experience, however, did not happen to be in the United 
States, but in the Argentine Republic, where rolling stock has bee 
built principally on the English type. . 

It is true that in America the conditions are different from what 
they are in Great Britain. It is in this difference that the whol 
secret lies, but as far as the freight traffic of railways is concerned 
there is no marked difference in its creation and delivery to the 
railways, except that the detail and retail traffic upon American 
railways is far greater than ae the English railways, 

The conditions that are different may G enumerated as follows: 
—First come, first served. Immediate dispatch of all freight 
received. Immediate notice to consignee of arrival at destination 
Consignee must take delivery of his goods within twenty-four 
hours from notification of their arrival. No terminal charges 
whatever. Railway company receives and delivers, loads and 
unloads all goods at its stations, 

If a consignor or consignee wants a car containing only 24 tons 
left on a siding at destination, he must pay the price for a fully 
loaded car of the same class of freight, and if not unloaded within 
twenty-four hours, a rate equal to the mileage rate the car could 
earn if in actual service would be charged. 

The policy of the freight-receiving department is to load all cars 
as fully as possible up to their rated capacity, and of the delivery 
department to empty all cars with every possible dispatch. Thus 
if any consignee is extravagant enough to require a special car for 
his handful of goods, he has to pay for it, and not the other patrons 
of the road, as is the case in England. 

As you have seen fit to back up so strongly the statements made 
by the officials of the Great Western Railway, I will take that 
model English line and compare it with the New York Central 
Railway, to show wherein lies the merit of the American as com- 
pared with the English system. 

From the railway returns of 1889 to the Board of Trade, p. 50, 
it will be found that the total tonnage of the Great Western Rail- 
way for 1888 was 25,944,703 tons, of which 19,653,714 tons were 
minerals and 6,290,989 tons was general merchandise ; or, in other 
words, 75? per cent. were minerals that are carried in full loads, 
and only 24} per cent. general merchandise, of which the average 
wagon loads, as stated by Mr. Wilkinson, is only 24 tons. This 

neral merchandise is what is termed retail or detail traffic, 
The same report—p. 51—shows that the receipts for minerals was 
£2,095,321, or 1s. 74d. per ton; while the receipts for general 
merchandise, including cattle, were £2,377,490, or 8s. 104d. per ton, 
Allowing that the mileage of merchandise and minerals are equal, the 
charge per ton for merchandise is five and a-half times greater than 
the charge for minerals, and that is just what the traders, manu- 
facturers, and farmers are open | about. The system of giving 
every man a wagon to himself who has a ton or two of goods to 
send, and permitting him to use that wagon as a storehouse for an 
indefinite period, is most expensive. The average rate charged 
by the Great Western Railway Company for all classes of freight 
is at least 1-25d. per ton per mile. 

On p. 19 of the report of the New York Central Railway for 
1889 it will be found that the freight traffic of that road is only 
29°65 per cent. minerals, including pig and bar iron and iron 
and steel rails, and 70°35 per cent. of general merchandise. It 
will therefore be seen that the percentage of retail and detail 
traffic on the New York Central Railway is 290 per cent. greater 
than that of the Great Western Railway. On p. 5 it will be 
seen that the main line of that road is only 441 miles long, and cn 
», 19 that the average number of miles one ton is carried is 184, 
The whole of this traffic is conducted in long bogie truck cars 
at an average charge of 0° per ton per mile, as will be seen 
on p. 20 of the report. It may also be stated that the wages paid 
to the employés of the New York Central Railway are double the 
wages paid to the employés of the Great Western Railway—see 
p. 15 of New York Central report. A comparison of the working 
aapeten on these two lines based on the same charge per ton per 
mile, but not referring to the great difference in wages paid, 
will be of interest. These calculations are made for the Great 
Western Railway from p. 50 of the Railway Returns to the 
Board of Trade for 1889, and for the New York Central from 
the twentieth annual report of that company, p. 8. 

Table showing the percentage of working expenses to gross 
receipts on the Great Western Railway, as compared with the New 
York Central Railway, based on an average charge of 1°25d. per 
ton per mile :— 
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It will be thus seen that it costs the Great Western Railway 
Company 240 per cent. more to work their traffic with small four- 
wheeled wagons than it costs the New York Central with their 
large bogie trucks, although the New York Central Company pay 
double the wages to their ey and nearly double the price for 
fuel that the Great Western Railway Company pay. In other 
words, if the Great Western Railway Company had worked their 
road as cheaply as the New York Central Railway Company do, it 
would have cost them only £1,743,387 for working expenses 10 
1888, instead of the £4,193,109 that it did cost them—a ifference 
of £2,449,222, or a saving in one year sufficient to entirely re-equip 
the entire line with modern rolling stock, and change their 
terminals to correspond. 

It was on account of the great saving to be effected that I made, 
for an American syndicate, several years ago, a proposition to lease 
the Great Western Railway for fifty years, and in doing s0 - 
reduce both passenger and freight rates 30 per cent., pay the 
shareholders 1 per cent. more dividend than they had received for 





any previous year for five years, and deposit in the Bank 0 
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ntee of good faith, a sum equal to the fixed 
Bngland, * Piends for two years, there to remain during the 


sod of the lease. ee oo ae ‘ 
period pede rmit me to say that it is impossible in America, 
In cone Eegland, to load every 30-ton car with just 30 tons, 
mye 19 of the New York Central report it will be seen that the 
From P» number of wagons in each train in 1889 was thirty- 
wee” od that the average number of tons carried per train 
sovel!, as 226, therefore the ave paying load of each wagon was 
mile W tons and afraction. It therefore follows that only a small 
only si of the saving that is to be effected can be attributed to the 
, in dead weight. 
See eel, and néw assert that fully 674 per cent. can be 
ed in the working expenses of British railways by discarding 
fo nr-wheoled rigid wagons, and adopting a proper bogie truck, but 
it that saving 1 attribute only 94 per cent. to the saving in dead- 
. eight by the use of the tube-frame car. M, R, JEFFERDS, 
", Gracechurch-street, London, 
vee ee ] f tubular-f 
ndent has travelled a Jong way from tubular-frame 
ow wn , we are not convinced that he understands the con- 





wagons, - " Py 
" English goods traffic. We even dare to. think that 
ag Oe a Mrs Wilkinson know what is and is not good 


for the Great Western Railway better than Mr. Jefferds possibly 
can,—ED. E. 





THE TAUNTON COLLISION. 


s1n,—This accident has too forcibly demonstrated the inapplica- 
bility of the interlocking principle, as used for running through 
‘unctions and over level crossings, for protecting a main line 

abitually made to serve the purpose of a siding. The conditions 
are altogether different. In the case in point, it seems to me that 
one operation for opening the cross-over points and locking the 
signals at danger position may very well remain, but that here the 
sympathy between signals and points should cease; that is to say, 
the closing uf the points should not be the means of unlocking the 
signals. During the act of the slow goods train moving to foul 
the up-line safety was insured, but when the height of danger had 
been reached, and the goods was left waiting direct in the path of 
the special express, the safety precaution was withdrawn—that the 
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fast down goods might go though the up signal was unlocked. I 
suggest that where such shunting operations are carried out as at 
Norton Fitz-Warren, the unlocking of main line signals be per- 
formed by a separate lever, but—by code rule—not until the 
signalman has received a distinctive signal that the goods train is 
back again to the down line—as would have been the case at 
Norton Fitz-Warren but for the unfortunate collision—and clear of 
the points. Both home signals might be locked by the act of 
opening the points, and the unlocking be first performed by those 
in charge of trains shunting, when the lines are clear, through the 
medium of levers conveniently placed at say L L. 
London, November 24th. HENRY BROCKELBANK. 


$in,—Your correspondents ‘‘C. B.” and Mr. Thos. Hunt last 
week both make suggestions with reference to the protection of 
trains which have been shunted from one main line to the other. 

Protection bars and engine whistles are not the proper remedy. 
Main passenger lines were never intended to be turned into mere 
shunting sidings, and the time has arrived when either the Board 
of Trade or Parliament should take steps completely to stop the 
dangerous practice of shunting trains across the road. The dangers 
of such shunting are, that when the train is standing upon the 
wrong line, it is not protected by the interlocking system, and also 
if a collision does occur, it is of a bad kind, namely, engine to 
engine; and, further, the shunted train has not even the protec- 
tion of its own three red tail lamps at the rear of the guard’s van. 
In the Taunton case the driver of the express could have greatly 
reduced his speed if he could have seen the usual three red tail 
lamps, 

The ordinary block system has no mechanical connection with 
the signa) levers; the signalman’s memory having to be relied upon. 
So long as this is the case it is to be feared that errors of judgment 
will be committed. The time has arrived for the mechanical con- 
trol to be adopted, it has worked well for years upon the Metro- 
politan, District, also of the Chatham and Dover, Brighton, 
and Great Western railways. 

Having been interested in the defence of the signalman at 
Taunton, I am pleased that a verdict of ‘‘ Not guilty” has been 
returned ; but certainly the companies should so improve the block 
system as to render such collisions impossible in the future. 

Saxe-Coburg-street Leicester, CLEMENT E, STRETTON, 

November 25th. 


EXPORTS AND IMPORTS. 


Stk,—I am obliged to your correspondents for their letters. It 
seems to be clear that, as I have all along suspected, the statistics 
of imports and exports are quite misleading. But I am not quite 
sure yet as to how the false presentment becomes possible. For 
pare if I export s to a protected country—and where 
shall I find one save England that is not protected!—I have to 
declare the value for the Custom-house folk. Naturally I shall 
make that as small as I can to save duty. But a very brief expe- 
rience will convince anyone that the Custom-house authorities 
know quite well what the commodity is really worth. It would 
appear, then, that there is not much room for error as regards the 
declared value. The question remains, why should a ton of goods, 
worth, let us say, £100 when put on board in London, become 
worth £130 by the time it is delivered, say, in Leghorn? The freight 
represents but a small portion of the rise in value. 

Speaking of tariffs, I may say that I see capitalists propose 
to ge to America and start works out there with English money 
and brains. Will ‘“‘ W. A.S. B.,” or some other Free Trade reader 
kindly tell me what is the proper argument to use when I want to 
assure Protectionists that a high import duty does not attract 
capital, and that even if it does, the Free Trade country which 
loses the — and the skill, and the brains, is better without 
them, and the capital imported into America will do it more harm 
than good? I sorely need help in the way of arguments just now. 
I am, so to —_ an oasis in a dreary desert of Protection. 
Some of my oldest friends tell me that I am a dreamer, and 
do not know what is good for me, or I would advocate a tax on 
American corn and let in Canadian corn free, and much more to the 
same pu 5 TRADER. 

November 26th. 





THE FIRST STEAM CARRIAGE OR LOCOMOTIVE MODEL. 


_ Sir,—Sir Wm. Thomeon, in his address at the unveiling of the 
Symington memorial bust at Edinburgh, on the 2ist inst., places 
Symington as the first to apply steam power to the navigation of 
vessels, He further, and claims for him in the model which 
he exhibited in Edinburgh in 1786 priority also in the application 
of steam power to the propulsion of road or rail carriages, or, in 
other words, as the author of the locomotive. 

It is curious in this connection to find James Watt writing Sep- 
tember 12th, 1786, to Mathew Boulton as follows:—‘‘I am 
extremely sorry that W(illiam) M(urdoch) still busies himself with 
the steam carriage. . . . I wish W. could be brought to do as 
we do, to mind the business on hand and let such as Symington and 


‘ Hunting shadows” was Watt’s best words for those who were 
with the idea of the great capabilities of the locomotive. 
But more than two years belenes in a letter dated August 31st, 
1784, also from Watt to Boulton, the terms of a partnership 
arrangement with William Murdoch are discussed in detail, and 
what will seem marvellous to many, the co-partnery of Boulton and 
Watt with Murdoch had for its object the manufacture and sale of 
steam locomotive carriages —in the year 1784, nearly half-a- 
century before George Stephenson. ALEX. MURDOCH. 
2, Berlin-place, Pollokshields, 
November 25th. 


CYLINDER PORT AREAS. 

Sir,—Some time ago I had the pleasure of somewhat hur- 
riedly perusing that very interesting paper, by Mr. Willans, 
M.I.C.E., ‘* Economy Trials of a Non-condensing Steam Engine: 
Simple, Compound, and Triple.” In it Mr. Willans pointed out 
the importance of having large steam ports in dealing with very 
high-pressure steam, and called in question the generally accepted 
methods of treating the subject as one of area of e as com- 
pared with cylinder area at certain speeds of piston, stating that 
‘with wide variations in pressure it is evidently most important to 
consider the density of the fluid being dealt with.” ‘‘It is evident 
that the area of a steam pipe or passage ought to be regulated 
rather by the weight of steam passing through it, than by the 
velocity with which any particular measure of it passes,” 
With his conclusion nearly everyone who has had to deal with 
fluid pressure motors will agree. In gas engines, for instance, 
it is found that a higher velocity may be given to the gases in 
passing through the ports than in a steam engine run under 
similar conditions as to steam pressure and piston speed. 

It would be interesting to know if Mr. Willans, or any other 
high-s engine maker, could give data from which formule 
could be constructed showing the relations which obtain between 
the pressure or density of the fluid, the piston speed, and the port 
areas, 1 ‘ oe 

41, Reform-street, Dundee, Geo, C. Dovctas, 

November 24th. 
THE M’KINLEY TARIFF. 

Sir,-—I know that many of your readers take a lively interest in 
questions of political economy, and some of your correspondents 
write ably on the subject. I venture to suggest that a discussion 
of value might take place in your pages, on the probable effect of 
the McKinley Tariff on the wealth of the United States, 

It is evident that the operation of the Tariff will either make 
the United States richer at the end, say, of two years, or poorer, 
or it will have no effect either way. 

It will be seen that I limit myself to the word “‘richer.” I do 
not say happier or more prosperous, or unhappier or less pro- 
sperous, but simply richer or poorer. 

I would ask any of your correspondents who feels competent to 
discuss the subject to say what the result in bis opinion will be, and 
why. It is possible, however, that the answer may be that no one 
quite knows or has the means of knowing, but I am much mistaken 
in political economists if they plead ignorance. 

or the moment I reserve any expression of opinion, but I may, 
with your leave, take a very decided part in a discussion at a 
future time. Dvusiosus. 

Glasgow, November 26th. 


BRITISH AND FOREIGN VESSELS. 


Sir,—The increase of foreign vessels employed in the coal trade, 
alluded to in your article of the 14th ult., is to some extent only 
apparent, the vessels being still owned by British capital and 
manned by British crews, though transferred to a foreign flag. 
The increase is chiefly in sailing vessels, but a typical instance is 
that of the arrival at a French port of an English-built steamer 
laden with coals, under the Dutch flag, but commanded by an 
Englishman and with a crew of British seamen. The cause was, 
as stated in your article, to escape from our “laws and regula- 
tions.” } 

Westminster, S.W., November 17th. 

















AMERICAN STEAM YACHTS. 





STEAM yachting is always referred to as a pleasure in which only 
men of money can indulge. It is an expensive luxury, considered 
from the point of view of the majority of steam yachtsmen, 
although the cost of building and maintaining a steam or naphtha 
launch, in which a man can have no end of fun, is comparatively 
smal]. However, the pleasure to be found in the possession of a 
launch is mainly confined to smooth waters, and usually lasts as 
long as the sun shines, while real comfort is to be found only on 
such craft as are owned by wealthy men. Ina large steam yacht the 
ideas of comfort and luxury predominate, the element of contest 
showing itself in only a few instances. 

Now-a-days, when speed is the especial object sought in a yacht, 
other advantageous features are abandoned, and so it is that the 
comfort of the owner is first considered, and then the speed of the 
craft adjusted to meet certain requirements. If, for instance, the 
builders were given an order for a craft to make 20 knots, they 
would build a very different sort of boat than if instructed to 
design a yacht having large cabin accommodations and plenty of 
deck room, the speed to be as great as these characteristics would 
allow economically. In a steam yacht a man wants a 
all-round boat, easy in a seaway, and provided with all the 
comforts of a home, while in contracting for a sloop or a cutter 
he sacrifices everything to speed. 

The efforts of the American Yacht Club—the great steam 
yachting club of the country—during the last two yachting 
seasons have demonstrated the antipathy of steam yacht owners 
to racing, although at the same time, as a class, they are 
enthusiastic over the sailing races of the various clubs, and turn 
out in force at the annual cruise of the New York Yacht Club. 
The club book of this club contains the names of seventy-six 
steam yachts, including all the larger ones, except Jay Gould’s 
Atalanta, an iron steamer with three masts, schooner-rigged. She 
is 248ft. 3in. over all, 230ft. 3in. on the water line, 26ft. din. beam, 
and 13ft. draught. 

The fleet of larger boats began in 1880 with the Radha, Corsair, 
Stranger, and Tillie, In 1882 were built the Orienta and Empress. 
Next came the Oneida and Meteor ; in 1884 the Electra, Lagonda, 
and Nourmahal made their appearance, and the Wanda followed 
in another season, Then, in 1886, the already large fleet was 

ced by the Alva, Fedalma, and Reva, to be followed by the 
eaira, Narwhal, and Susquehanna in 1887, the Sagamore and 
Unquowa in 1888, the Elfrida in 1889, and the Alicia, Almy, Nydia, 
and Sultana this 8 Of the four latter, Hadren and Robins, of 
Brooklyn, built the Sultana, the Harlan and Hollingsworth Com- 
ny built the Alicia and Almy, and H. C, Wintringham, of Bay 
idge, turned out the Nydia. Two orders for steam yachts have 
been given J, Beavor Webb for next year. The prospective owners 
are understood to be W. W. Durant and J. Hood Wright, with 
Drexel, Morgan, and Co. Others are talked of. 

The New York Yacht Club’s fleet of seventy-six steamers is 
estimated to be worth about 7,000,000 dols. It is of course 
impossible to give any definite idea of the cost of running this 
fleet, but it has been frequently said that Commodore Gerry, of 
the New York Yacht Club, spends over 30,000 dols. a-year on the 
Electra, The Electra is Commodore Gerry’s summer home. He 
always has her within easy call, and keeps her in the best possible 
condition. With her electric engine, 150 incandescent lights, 
electric headlight of 15,000-candle power, electric apparatus for 
firing the guns in starting regattas, ice machine capable of making 
50 1b. daily, and, in fact, every modern convenience, the Electra 
is about as complete a8 could be desired. The cost of the salaries 





Sadler throw away their time and money hunting shadows,” 


and board of her crew alone is about 1000 dols a month. 


Of course, the Electra is an extreme illustration, but any one of 
the big boats takes enough money to put them beyond the reach of 
all except the very rich. Still, steam yachting is becoming more 
popular every year, backed up as it is . wealthy men whose indi- 
viduality in their love of yachting seems to be their ambition to 
get to a place when they start for it, and not be subject to the 
capriciousness of the elements. There is no real love of yachting 
displayed by the steamboat men, but rather a fondness for an 
outing occasionally under such circumstances as will enable them to 
avoid the inconveniences of public travel, and have in their stead 
an enviable halo of comfortable luxuries. The fleet of steamers of 
the New York Yacht Club is as follows:— 

















Name. | Owner. | Port. ey 
| | | ft. in. 
Adela C. F. Kerr | New York | 49 6 
Adelita .. N. C. Nash | Boston 87 0 
Aida W. P. Douglas New York 90 #0 
Alicia Hi. M. Flagler New York 160 0 
Almy Frederic Gallatin New York 155 6 
Alva... .. ..| W.K. Vanderbilt New York 252 0 
oer - H. — ; New York | 1066 0 

_ . A. Constable & ) " = aye 

Bo-Peep.. a { E. H. Weatherbee f New York |; 58 O 
Catarina +» «| E. D. Morgan | New York 170 +0 
Clara .. .. ..| Charles Kellogg Philadelphia 92 «0 
Corsair .. .. ..| J. Pierpont Morgan | New York 155 0 
Cosette .. ..| C.C. Worthington | New York 81 1 
are | F. F. Chrystie | New York 55 (0 
Electra .. | KE. T. Gerry | New York 162 2 
Elfrida .. | W.S. Webb | New York 102 0 
impress F. A. Schermerhorn | New York 100 3 
Emu... | E. Du Vivier | New York a 7 
Fedalma | E. M. Brown New York 9 O 
Fauvette | E. Perignon Havre 114 0 
Halcyon | G. A. Bech Poughkeepsie 106 3 
Inanda | E. M. Field New York 87 8 
Isolene | J. H. Flagler New York 116 60 
Jean James Renwick New York 9 «0 
Lagonda 8. H. Austin, jun. Philadelphia 118 0 
Loando | T. H. French New York 38 4 
Lorna | G.C. Ran New York 94 «6 
Lotus G. G, Clark Ogdensburg 82 0 
Lucille .. | @. W. Vanderbilt New York 64 0 
Lurline .. | W. B. Wetmore New York 86 9 
Magnolia | Fairman Rogers Philadelphia 9 0 
Marguerite .. ..| W. H. Harriman New York 78 6 
Meteor .. .. Archibald Watt New York 140 «0 
Minnehaha .. ..| H.J. Barbey Switzerland 60 0 
Nautilus .. ..| H. M. Howe Bristol 48 6 
Nooya .. .. ..| {r, Schuyler and\| New York 98 0 
Namouna ..| J. G. Bennett New York ay. 0 
Narwhal -. «| C. H. Osgood Norwich 120 0 
Neaira .. .. ..| Frederick Lovejoy New York 115 (0 
Nereid .. ..| F. L. Osgood Norwich 72 6 
Nomad .. .-| Adrian Iselin, jun. New York 68 10 
Nourmahal .._..| William Astor New York 221 0 
Now Then | J. E. Addicks | Boston 8 0 
Nydia R. V. Pierce Buffalo 82 6 
OceanGem.. . W. H. Starbuck | New York 92 «0 
Ollie .. .. ..| Percy Chubb New York |; 51 0 
Oneida .. --| E. C. Benedict | New York | 121 6 
Orienta .. sd y e — and } New York | 17 0 
Peerless.. .. ..| C. W. Harkness | New York 146 9 
Radha .. .. ..| J. Burke Wolfe | New York } 185 1 
Restless ..| W. M. Singerly | Philadelphia } 112 0 
Reva .. .. ..| Pierre Lorillard | New York | 135 0 
Sagamore .. ... W. A. Slater | Providence 160 0 
Sappho .. ..| J.J. Alexandre New York |} 8&8 0O 
Scionda.. .. ..| J. G. Saunders Albany | $6 0 
Sereda .. .. .. J. G. Bennett Paris | 70 O 
Shenecosset .. G. H. Watson New London | 45 0O 
Sigma .. 8. C. Reynolds Toledo | 130 0 
Skylark .. A. M. Dodge New York |} 9% 3 
Stella H. E. Abbey New York |; 56 38 
Stranger . G. 8. Scott New York | 165 0 
Sunmaid | R.N. Laurie ; London 0 
Sultana... .. Trenor L. Park New York } 155 0 
Susquehanna | Joseph Stickney New York |} 155 0 
eresa .. J. M. Fiske New York 0 
Tillie W. H. Starbuck New York | 157 0 
Trophy .. A. 8. Barber New York 88 0 
Truant .. T. H. Newberry Detroit | 74 O 
Unquowa O. B. Jennings | New York } 115 0 
Vedette .. F. W. Vanderbilt | New York | 104 0 
Vision Clarence McKim | New York |; 86 0 
VWiee.. « M. 8. Smith Detroit | 84 0O 
Vivienne ..| J. L. Hutchinson New York ; 109 O 
Veto .. .. ..| J. Lorillard New York } 100 0 
Viola .. .. ..| J. P. Kennedy New York | 68 0 
Wampanoag.. ... H.L. Willoughby | Newport : @& 4 
Wanda .. .. ..,| James Stillman New York | 127. «0 


—New York Times. 








BILLS IN PARLIAMENT. 





Many private members’ notices of Bills and motions possessing 
more or less interest for engineers have been handed in on Tuesday 
in the House of Commons. 

Mr. T. H. Bolton will move that a Select Committee be appointed 
to inquire into the operation of the Tramways Act, 1870, and to 
consider the desirability of further legislation with reference to 
tramways. . Channing brings in a Bill to prevent frauds in the 
manufacture of manures, and for other agricultural purposes ; Mr. 
Graham a Bill to limit labour to eight hours a day in all trades 
and industries; Mr. Morton a Bill to provide that railway return 
tickets may be used at any time ; Mr. Pickard a Bill to amend the 
Coal Mines’ Regulation Act. 

Sir J. Lubbock’s name is associated with a Bill to amend the 
Metropolis Local Management Act in regard to the election and 
qualifications of vestrymen and the arrangement of wards and 
parishes for sanitary administration. Sir J. Houldsworth will try 
to amend the Companies Act, 1862. Mr. Theobald wishes to pro- 
mote the construction of cheap railwaysin the metropolis. Colonel 
Saunderson has a Bill for the regulation of hand-loom weaving in 
Ireland ; Mr. Birrell a Bill amending the law relating to accumu- 
lators. Whatthis may mean we cannot say. Mr, Atherley-Jones 
introduces a Bill dealing with the Employers’ Liability Act. Mr. 
R. Cooke raises the old question of certificates for persons in charge 
of steam engines and boilers on land. Mr. Causton desires to 
regulate and limit the powers of the metropolitan water companies 
in respect of their charges for the supply of water, while Mr. G. 
Bruce brings in a Bill to provide for the supply of water by meter 
for domestic purposes within the limits of supply of the London 
water companies. 

The rating of machinery will be dealt with by Mr. E. Knatchbull . 
Hugessen. Mr. H. 8. Wright has a Bill relating to the assessment 
of hereditaments containing machinery. Mr. Hingley wishes to 
stop speculation in warrants, and has a Bill for the purpose. Mr. 
Baird’s Bill relates to accidents in mines in Bestia ; that of Mr. 
Leamy to piers and harbours in Ireland; while Mr. Abraham, of 
Rhondda, closes the list with a Bill to restrict the hours of labour 
in mines to eight per day. 








THE Royal Naval EXHIBITION, 1891.—The Royal Naval Exhi- 
bition, 1891, has been incorporated under the Companies Acts, and 
was registered on the 2lst inst. as an Association limited by 
—< by licence of the Boara of Trade. The President isthe 

rince of Wales, Hono’ Admiral of the Fleet; the Vice- 
presidents are Admiral the Duke of Edinburgh, Mr. Childers, Mr. 
Goschen, Lord George Hamilton, Admiral Lord John Hay, Admiral 
Sir Geoffrey Hornby, the Earl of Northbrook, the Marquess of 
Ripon, Mr. W. H. Smith, and Admiral Sir Provo W. P. Wallis. 


The Chairman of the Executive Committee is Admiral Sir W. M. 





Dowell, and the Vice-chairman Admiral Sir W. Houston Stewart. 


THE ENGINEER. Nov. 28, 1899 
SS 








THE ALBERT BRIDGE, BELFAST. 


MR. J. C. BRETLAND, M. INST. C.E., ENGINEER, 
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ALBERT BRIDGE, BELFAST. quartz is crushed between the rollers and the sides. The fine | met with in keeping sand out. Mr. Paxman has, in conjunc- 

; 5 stuff escapes with the water flowing through the pan—in which | tion with his son, patented an improvement, which appears 

In our impressions for August 22nd and 29th we illustrated | about 50 1b. of mercury is put at a time—and flows over | to entirely overcome this trouble. The rollers are provided 
and fully described the fine bridge designed by Mr. J. C.  silvered copper riffle plates, by which the metal is obtained in | as shown by the sectional illustrations, with long sleeves, 
Bretland across the Lagan River, Belfast. Above we give a the usual way as though stamps had been used. which revolve on the suspension pins. On the heads of the 
perspective view of the finished bridge, which was opened It is easy to see that the axes on which the rollers revolved | pins are placed washers which take all the wear and are 
with some ceremony in September. It suffices now to say were subject to great wear and tear because of the difficulty | easily replaced. But the sleeve reach far above the grinding 


that the bridge consists of 
three arches, each made up 
of eleven cast iron ribs, of 
the spans and versed sines 
shown on our drawings. 
The radius of the intrados 
of the centre arch is 
99ft. 10in., and the intrados 
of each of the shore arches 
is 107ft. Tin. The segments 
forming each arched rib, 
both of the centre and 
the shore arches, are five 
innumber. Each segment 
of the cast iron ribs, both 
of the centre and the shore 
arches, has intermediate 
radial stiffeners, as shown 
on the drawings. All butt- 
ing surfaces of the seg- 
ments were planed to 
radial lines, and most 
accurately gauged in the 
workshop to ascertain that 
these surfaces were per- 
fectly true. No bolt holes 
were cast, but in all cases 
they were drilled, and all 
bosses faced. All bolts, 
either for joints or for 
connecting the wrought 
iron work, were turned to 
an exact fit. Onthe upper 
flange, and in the positions 
required, are cast the lugs 
to which the spandrel 
pillars and longitudinal 
girders are to be secured. 
The pivots are of cast iron. 

The contract for the con- 
struction of the bridge was 
taken by Messrs. Henry, of 
Belfast, for £36,500. The 
ironwork was supplied by 
Messrs. Handyside and Co., 
Derby, the granite being 
prepared in the quarries of 
Messrs. Newall, Dalbeattie. 


IMPROVED HUNT- 
INGDON MILL. 
For a considerable period 
Messrs. Davey, Paxman, 
and Co., of Colchester, 
have manufactured the 
quartz mill invented by 
Mr. Huntingdon, of the 
United States. It will be 
remembered that this mill 
is intended to supersede 
the stamp battery. It con- 
sists of a shallow cast iron 
pan, not unlike that of a 
mortar mill, within which 
revolve a number of sus- 
pended rollers. The axes of 
the rollers being vertical, 
the centrifugal force drives 
the rollers out against the 
side of the pan, and the 
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space in the pan, and are 


closed, as shown best i 
MILL. at as 


detail by caps, so that as a 
matter of fact dust or sand 
cannot find its way down 
to the bearings, which can 
be effectively lubricated. 
The four rollers are of 
chilled cast steel | 7}in. 
deep and 15in. in diameter. 
The roller head is made 
solid, and the sleeve ends 
in a disc bolted to the roller 
head, in order that the 
suspension pin may be got 
into place. 

The weight of the whole 
machine, with an auto- 
matic feeder, is about five 
tons, and at seventy revo- 
lutions per minute it will 
pulverise about 18 cwt. of 
average quartz per hour. 
A considerable number of 
these mills have been made 
by Messrs. Davey, Paxman, 
and Co., the improvement 
we have described obviating 
the objections which have 
been urged against the 
Huntingdon mill on the 
score of repairs. 


THE “25 DE MAYO.” 


In our issue for Novem- 
ber 14th will be found 
description of the new 
Argentine cruiser, con- 
structed from the designs 
of Mr. P. Watts, N.A., by 
Messrs.Armstrong, Mitchell 
and Co., Newcastle-on- 
Tyne. On page 437 we 
illustrate the ship from an 
instantaneous photograph 
taken while the vessel was 
running at 21} knots an 
hour. She is the fastest 
sea-going warship in the 
world, and her perform- 
ance and that of her ma- 
chinery reflects the greatest 
credit on her builders and 
engineers. It is unneces- 
sary to reproduce here the 
description which has 50 
recently appeared in our 
pages. 


—_——_— 


ANOTHER PROPOSED BRIDGE 
Across THE Nitg. — The 
Egyptian Council of Mariners 
has sanctioned the proposal 
of the Railway Board for 
the construction of an iron 
bridge across the Damietta 
branch of the Nile, between 
Talka and Mansoorah. 
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RAILWAY MATTERS. 


Ir may be hoped that the Central London Railway 
Bill, which has been again deposited in Parli t, will this year 
meet with a better fate in the House of Lords. 


Tue first sod of the extension railway from Skibbereen 
to Baltimore, county Cork, was turned on Wednesday morning, 
and the work will be actively continued until completed. 


Tue Caledonian Company's proposal of last session 
for the joint acquisition of the'Glasgow and South-Western is 
revived in Parliament this year, thus meeting the North British 
on the same ground as before. 


Tue Hull and Barnsley Railway Cneeey has a Billin 
Parliament for the lease or sale of the undertaking to, or for work- 
ing agreements with, the Midland, North-Western, North-Eastern, 
Great Northern, Lancashire and Yorkshire, Sheffield, and Great 
Eastern. 


Tue Hammersmith Vestry at its last meeting unani- 
mously agreed to the proposal of the West Metropolitan Tram- 
way Company to work the line from Uxbridge-road Station 
to Kew, a distance of three miles, by the Lineff system of electrical 
traction. Reports by Mr. W. H. Preece, chief electrician to the 
Post-office, Mr. Gisbert Kapp, C.E., and Professor Robinson, 
approving of the Lineff system were laid before the Vestry. It is 
understood that the work will be commenced without delay. 


At a special meeting of the Mayo Grand Jury on 
Monday, Lord John Browne presiding, presentments for the Killala 
and Mulranny lines of light railway—towards which the Govern- 
ment has given £173,000 to the Midland Company, as a free grant, 
to construct the line—were unanimorsly. A letter was 
read from Sir West Ridgeway, under secretary, intimating that 
the Government was prepared to take up the Coolarney and 
Claremorris line, if the Grand Juries of Mayo and Sligo gave sub- 
stantial guarantees. The Mayo Grand Jury now decided by a large 
majority to give the guarantee. 


Powers will be sought to incorporate a new company 
for the construction of the Edinburgh and Leith Junction Railway. 
As an ind dent y, the promoters will seek a junction, 
at both ends, with the North British as well as with the Cale- 
donian. So far as local accommodation and the public interest 
are concerned, this proposal has much to be said in its favour, and 
the idea has already been expressed that were this scheme carried 
out, and the local suburban traffic of both companies were taken 
into the proposed St. James’s-square Station, some of the North 
British demands as regards the extension of the Waverley Station 
might be modified. But the scheme will, the Railway News 
believes, be opposed by both companies, who prefer their own 
more direct proposals, and the intrusion of the new line will only 
heighten the keenness of the Parliamentary fight. 


Amonest the Bills deposited by English companies, 
that which will create the widest interest is that of the Manchester 
and Sheffield Company for authority to extend its line south- 
wards, to join the Aylesbury and Buckingham line of the Metro- 
politan Company. From Nottingham to Quainton-road, some six 
miles north-west of Aylesbury, the line for which sanction is asked, 
is about eighty-one miles, and from Quainton- to London over 
the Metropolitan system is forty-five miles, so that the total 
distance will be 126 miles from Nottingham to the metropolis. 
The other leading English companies’ Bills present, in most cases, 
little of an exciting character, the powers asked for being mainly 
for widenings of their systems and the completion of short links 

ry to complete and consolidate traffic arrangements. Thus 
the only point of general interest in the Great Western Company’s 
Bill is a clause for the revival of powers for the construction of 
the Leominster and Bromyard Railway between Steen’s Bridge 
and Bromyard. 


In reporting to the Board of Trade on the double 
collision that occurred on the 11th September, at the west end of 
Uttoxeter Station, on the North Staffordshire Railway, Colonel 
Rich says :—These serious collisions were the result of the driver 
of the coal train losing all control of his train while descending the 
long incline at the west side of Uttoxeter Station. There was a 
dense fog at the time ; the rails were greasy. It was difficult for 
him to judge at what s his train was running, and he does not 
appear to have received the assistance from the guard, in checking 
the speed of the train, that he had a right toexpect. Thesecollisions 
were caused by the engine driver having allowed the coal train to 
attain too great a speed while descending the incline to Uttoxeter, 
and by the neglect of the guard in not {attending to his brake. 
The driver had been on duty about twelve and a-half hours and 
the guard nearly twelve hours when the collision occurred, The 
coal train was a heavy one. The engine, which had no brake 
except what could be applied by ee | the regulator in back gear, 
weighed 37 tons, the tender, which a screw brake, weighed 23 
tons, the guard’s brake-van weighed 8 tons 3 ewt., and the load 
weighed 288 tons, placed in thirty-six wagons which weighed 134 
tons ; total load, 422 tons. The company’s rules direct that the 
number of wagons in a mineral train is not to exceed forty ; but I 
consider that the engine should always be braked, and that there 
should be at least a 10-ton brake for every twenty wagons or parts 
of twenty.” i 


ReportinG for the information of the Board of Trade 
on the accident which occurred on the 15th September at Gourock 
Station on the Caledonian Railway, when, as the 8.46 a.m. passenger 
train from Glasgow for Gourock was passing over a di d cross- 
ing, the engine, tender, first two vehicles, and the leading wheels 
of the third vehicle left the rails, the engine stopping after it had 
ran about 50 yards beyond the V-point of the crossing, Major- 
General Hutchinson says :—‘‘So far as can be gathered from the 
evidence and from an inspection of the locality, there is no reason 
to suppose that this accident was due to any defect in the 
permanent way, the crossings through which access is obtained to 
and from the platform lines at this station being such as to warrant 
trains passing through them at a moderate rate of speed. The 
accident must therefore be attributed to the train having been 
allowed to enter the crossing leading from the down main line to 
the up main line—the curve of which crossing has a radius of 
about 7} chains—at an improperly high rate of s , the out- 
ward pressure thus produced causing probably the left leading wheel 
to partially mount the left rail of the curve, and the right leading 
wheel to mount the check-rail as soon as it had passed the V facing- 
ys at the intersection of the right rail of the crossing with the 
eft rail of another crossing, both leading wheels then running 
obliquely across the top of the rails for nearly 12ft. until they 
dropped off, followed by the remaining wheels of the engine and 
tender and of other vehicles as before described. Speed is stated 
by the driver not to have been exceeded in the present instance by 
more than one mile an hour; yet, judging from the way in whic 
the engine ploughed its way through crossings and rails and over 
sleepers for a distance of some 50 yards after its leading wheels 
left the rails, it must, no doubt, have largely ded this t. 
The driver acknowledged that he would very likely have used the 
Westinghouse brake for stopping at the platform had the accident 
not occurred, and this would certainly have been unnecessary 
the speed not exceeded five miles an hour at a point about 360 
yards from where his engine was to have stopped. One means of 
putting a stop to improper speed on entering terminal stations is 
to issue a rule absolutely forbidding the use of continuous brakes. 
It will have been observed that the tires of the left and right 
leading wheels of the engine of the train had their flanges worn to 
the extent of fin. and yin. respectively. This amount of wear, 
though not dangerous under ordinary circumstances, may have 
pay: cause the right wheel to mount the check rail a the 
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NOTES AND MEMORANDA. 


Durine the first eight weeks of the current quarter 
the death rate of London averaged 19°5 per 1000, exceeding by 0°3 
per 1000 the mean rate in the corresponding periods of the ten 
years 1880-89, 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
21°3 per 1000 of their aggregate population. Brighton and 
Leicester stood best with 15-2 and 15:9, and Halifax with 30°5 was 
the worst. 


In London 2206 births and 1716 deaths were registered 
last week. Allowing for increase of population, the births were 
541, and the deaths six below the ave numbers in the corre- 
sponding weeks of the last ten years. “The annual death rate per 
1000 from all causes, which declined in the preceding three 
weeks from 21:4 to 20°2, was again 20°2 last week. In Greater 
London 2953 births and 2134 deaths were registered, a 
to annual rates of 26°7 and 19°3 per 1000 of the estima’ 
population. 


Coax, when exposed to the weather, is acted on by the 
oxygen of the air up to a definite limit ; it combines with the free 
hydrogen of the coal to form water, and with a of the carbon 
to form carbonic acid. When the limit is reached a certain amount 
of oxygen is yet taken up and mechanically held by the coal. 
Thus, as the result of weathering, coal loses some of its combustible 
constituents, and gains in weight owing to the absorption of oxygen. 
This may amount to as much as 4 per cent. on the original weight 
of the coal. The effect of weathering is greater the smaller and 
the more porous the lumps. 


At the meeting of the Physical Society, November 
14th, the following communications were made:—‘‘ On Certain 
Relations existing amongst the Refractive Indices of the Chemical 
Elements,” by the Rev. T. Pelham Dale, M.A. The first part of 
the paper corroborates the results announced in a communication 
made in May, 1889, on the same subject, and says that as far as 
experimental data are forthcoming, the refraction (u — 1) divided 
by the vapour density (@) is equal to a constant multiplied by some 
integer. Several metals whose refractions have since been deter- 
mined conform to this law. ‘‘ Tables of Spherical Harmonics, with 
Examples of their Practical Use,” by Professor J. Perry, F.R.S. 
The author defined a spherical harmonic asa homogeneous function 

avy + ey + @YV — © stated 
d2t dy a2 F 
the fundamental properties of such functions, and p out 
their importanee in problems on heat, electricity, and hydro- 
dynamics, 


of xyz, satisfying the equation 
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Ir is well known that an analysis of a gas purifying 
mass does not indicate its value. Factors that require to be taken 
into consideration, besides the composition of the material, are:— 
Weight, size of grain, moisture, the substance for rendering the 
mass more penetrable, the depth of the layers, the velocity and 
difference in pressure of the gases previous to entering and after 
leaving the purifier. In order to find the highest value of a certain 
purifying mass, the author passed a current of pure sulphuretted 
hydrogen over the finely-powdered material, retaining the water 
which was produced by phosphoric anhydride. Even after passing 
the current through for twenty hours, complete saturation did not 
take place. The chief action was over after three hours. Pure 
ferric hydroxide absorbs on an average after the first saturation, 
30°77 of sulphur, different varieties of bog-iron ore 11°2—28-41 ; 
the theoretical amount of sulphur corresponding to the amount of 
iron oxide present varied from 18°06—42°69. From this it will be 
seen that in no case, not even that of pure ferric hydroxide, was 
the maximum absorption equal to that theoretically possible. And 


———— 
MISCELLANEA, 


Mr. J. 8. McKie, an assistant surveyor j 
surveyor’s office, Sheffield, has been rb = 
Pireus and Larissa Railway, Athens, at a salary of £400 a year 


MEssrs. _Botckow, VAUGHAN, AND Co. have }, 
“ Americanising” one of their Eston furnaces with regard heyy 
creasing the yield, and they will shortly blow it in after relivp 
but will blow out another at once, etining, 


; In accordance with a resolution arrived at 
directors on the 7th inst., the ordinary shareholders in the 
chester Ship Canal Company have been served with netia fan. 
further call of £1 per share, making £8 per share called - ofa 


A SCIENTIFIC demonstration of the ph 
iven at Streatham Lecture Hall, on Noventor ote ape bing 
. C. B, Cole proved most successfully its great powers in an a 
and repeating sounds conveyed to it. He said that some ns ‘ie 
notably that of a horn used on the Brighton Coach had au? 
repeated several hundreds of times. Colonel Gouraud is y - 
wisely advised in thus popularising this wonderful machine, 7 


THE liquidators of the Sheffield and South Y : 

aoe - 0 
Building Society have at length succeeded in selling the ine 
Colliery, Wales, which was the source of the society's misforty * 
The colliery stood in the pee fey 9 at a value of about £120 00 
It has been repeatedly offered for sale without a bid being mak: 
In April of this year the reserve price was reduced to £37,500, but 
even at that low figure it was not sold. The property has an 
purchased by private treaty for £26,000. ” 


At the Salford Police-court, a firm of dyers, bleachers 
and calico printers were summoned at the instance of the Health 
Committee of the Salford Corporation for causing a smoke 
nuisance by using furnaces not constructed to consume their own 
smoke, and the negligent use of smoke-consuming furnaces 
Defendants, who had been several times summoned for a similar 
offence, were fined £10 and costs. It is time the available means 
for preventing the escape of black smoke should be used, 


THE directors of Messrs. Newton, Chambers, and Co. 
Thorneliffe Ironworks and Collieries, have just completed the open. 
ing out of a new drift pit in connection with their Norfolk Colliery at 
Thorncliffe. The new drift is put down a short way above the Eccles. 
field railway station, and reaches the colliery workings in the direc. 
tion of the village of Thorpe poor The route of the proposed new 
Midland line to Chapeltown and Thorncliffe is near the new drift 
It is estimated that the cost will be about £20,000, and that there 
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are upwards of forty millions of tons of coal to be got. 

Tue St. Martin’s Vestry has contended that clinkers 
are trade refuse, and has demanded extra payment for removing 
them. The Hotel Metropdle proprietors a sed payment, and 
defended their position in the law courts. It has now been’ defi- 
nitely settled that clinkers, even though formed in boilers which 
are used to supply steam for — alia) electric light machinery 
come under house refuse, and must be removed by the vestry, 
For hotels and other business houses having their own engines and 
—" is an important termination to an obstinately contested 

wsui 


Ir may seem almost incredible, but Indian Engineering 
says the question of permitting the municipal engineer and health 
officer of the Rangoon municipality to be present at the general 
committee meetings has only now ome decided, The resignation 
of the former incumbents were, it is said, in a great measure due 
to the fact that their absence during the sittings enabled antagon- 
istic members to influence others in carrying out rules detrimental 
to the public interests. Although these officials will not be allowed 
to vote, still their presence will enable the committee to discuss 





it does not appear that there is any relation between the t 
of iron in material and the amount of sulphur absorbed. 
eS the difference in absorbing capacity, as influenced by 
certain physical conditions, the author, E. Schilling, of an article in 
the German Gas Lighting Journal, says that the quantity of sulphur 
taken up was doubled by interspersing wood shavings in the mass, 


In the Michigan Engineers’ Annual, Mr. E. Ryan has 
described a new kind of paving in use at Nashville, Tenn., which con- 
sists of ordinary stones soaked in coal-tar pitch and set edgewise on 
a solid foundation of macadam and sand, and well rammed down; 
after four years’ hard ware, but little deterioration has taken place. 
The cost of preparing and laying the stones thus treated on a ready 
prepared surface is 1°8 dollars per square yard. A patented modi- 
fication of this ag consists in covering the levelled surface of the 
pavement with 3in. to 4in. of sand, levelling this and covering it with 
tarred boarding, then spreading another even layer of sand about 
1-5in. in thickness, and placing on this the prepared bricks men- 
tioned above, set edgewise and zigzag, and filling up all joints and 
crevices with another layer of sand. Besides this method two 
others are in use: in the first two layers of tiles are used, one set 
flat, the other on edge, and the whole filled in with sand ; the other 
is the ordinary paving with broken stone or concrete; of these 
neither is as good as that previously described, and their cost is 
greater. In any case it is cance | that good clay be used for 
making the tiles, it being necessary for it to be reducible to an 
impalpable sstaier when dry; a coarse clay of the right composi- 
tion may be utilised by calcining and grinding. The Journal of the 
Society of Chemical Industry says:—‘‘G, J. Snelus has analysed the 
ganister bricks of the firm of Grayson, Lowood, and Co., and finds 
them to have the composition SiO, = 95°40, Al, O; = 3°10,CaO = 
1°68 parts per cent. respectively. The lime is added asa binding 
material; the bricks do not expand at high temperatures.” 


In a paper, read before the Sanitary Institute, on lead 
poisoning by soft water supplies, by Percy F. Frankland, the 
author said :—‘‘ Assuming that the activity of a watertowards lead 
has been demonstrated, what means are available for its preven- 
tion? In the belief that the activity is in general caused by the 
acidity of the water, it has frequently been recommended to pass 
the latter through filters of chalk or limestone. This has been 
found fairly successful in certain cases; but the effect is of onl 
short duration, as the chalk or limestone soon becomes coated wit! 
a furry deposit, which prevents its further solution by the water. 
On the assumption that the presence of silica is essential to secure 
the inactivity, filters of sand, flint, and limestone have been recom- 
mended, and found to be efficacious, at any rate for a certain 
length of time. Data are, however, wanting as to the length of 
time during which such filters remain efficacious. Of all the 
methods of preventive treatment, the most efficacious consists in 
the addition of a certain proportion of carbonate of soda to the 
water. The method the advantage of avoiding the 
expensive erection of filter-beds, with the necessary frequent renewal 
of the filtering material ; again, the dose of carbonate of soda can 
be varied according to the necessities of the case, and even with 
the same water it may advantageously be varied from time to time, 
inasmuch as the activity, in the case of surface water, generally 
varies much with the season. It is much more effective than 
caustic lime, and much more easy to handle ; it is also much more 
effective than phosphate of soda. The quantity of carbonate of 
soda must be ascertained by actual experiment in every particular 
instance ; but in an extreme case I found it necessary to use five 
parts of soda to 100,000 parts of water by weight, which, with 
carbonate of soda at £5 a ton, represents a cost of 3d. per 1000 
gallons. In most cases, probably, a very much smaller amount 
only is necessary, and if the quality of a water supply be watched 
from time to time the amount could be frequently varied, and at 
certain seasons even suspended, Although carbonate of soda is 
the safest and most expeditious method of counteracting the lead- 
dissolving power of soft water, I do not wish to discountenance the 
treatment of such waters by filtration.” 





any sch or proposal before deciding a vote. 


At the opening meeting of the Association of Birming. 
ham Students of the Institution of Civil Engineers at the Midland 
Institute, the President—Mr. E. Pritchard, M. Inst. C.E.—in the 
chair, Mr. A. D, Greatorex, honorary secretary of the Manchester 
Association, read a paper on ‘‘ House Drainage,” under the follow- 
ing heads:—1. Materials and construction of drains, 2. Discon- 
nection of drain from public sewer, 3. The chief appurtenances 
of a house which oped their contents into the drains, viz., (a) 
rainwater pipes, (/) sink and waste pipes, (c) soil pipes, &c. 4. 
Ventilation of drains. 5. Inspecting and testing of drains. 


Tue Lake Erie-Ohio River Canal Commission met in 
Pittsburgh on November 12th. They will report in favour of the 
canal. The total lockage required is 730ft. in 125 miles, to be 
overcome by thirty-nine locks. The estimated cost for a canal 
12ft. deep is 23,000,000 dols. The United States Government will 
be asked to assist in the work of building the canal and in improv- 
ing the Ohio River. The American Engineering News says the 
canal would provide for vessels of 1500 to 2000 tons burden, and it 
is expected that 50c, per ton in freight could be saved on 5,000,000 
tons of coal,-coke, and iron annually passing between Pittsburgh 
and the lakes, 


On Saturday there were offered for sale by public auction, 
of the 26,400 shares created by the Consett Iron Company in June 
last, 1867 which had been enallotied. They are to be credited with 
£7 10s. paid in the com ’s books. Yet such was the com- 
petition for them that from £30 to £32 12s, 6d. per share were 

id for them, and that was four times the value credited in the 

ks and upon which dividends will be paid. The company’s 
ordinary shares are in the open market worth four times their 
marked value. The company requires the additional capital to 
erect an — mill and open out the large colliery royalties it 
has acquired from the Marquis of Bute, and which are situate not 
far from its works, 


WE are informed that Mr. John Thomas Hurst, C.E., 
so well-known to the profession as author of the ‘‘ Pocket-Book for 
Surveyors,” revised edition of ‘‘ Tredgold’s Carpentry,” &c., has just 
retired from public service, having held the appointment of senior 
first-class surveyor in the Royal Engineer Civil Branch of the 
War-office. On the occasion of his retirement, Mr. Hurst was 
presented with an address by his brother officers—members of the 
Association of Surveyors, Royal Engineer Civil Staff—as a token 
of their esteem and respect. Mr. Hurst is a member of the Society 
of ineers, a member of the Physical Society, and a member of 
Quekitt’s Microscopical Club. He contribu numerous articles 
to Spon’s “Dictionary of Engineering,” and is the compiler of 
Spon’s “Tables.” Mr. Hurst retires on a pension of £380 year. 


An old project of supplying London with gas is once 
— to the front, A member of the London City Council, Mr. T. 

owell Williams, has brought it forward. He proposes that gas 
for heating and illuminating purposes be brought from the coal- 
fields to London by a system of pipe lines. The coal-field which is 
nearest to London will be that a North and South Staffordshire. 
Mr. Williams writes: ‘In the gasworks situated on the coal-fields, 
in close proximity to the beds of coal, we should have one enor- 
mous advantage over the present system of works in London itself. 
We would dispense with the enormous amount of unsightliness, 
unhealthiness, and waste of available area which now occur, owing 
to their present position and construction. The conditions which 
affect the quality and character of the gas would be greatly im- 

roved. The coal used would not be exposed as at present to a 
ong continuation of atmospheric changes, but could be used with- 
out much delay after being brought out of the pit. The coal at 
the time of its distillation would be dry and not exposed to wet, 
and the waste in transit would be avoided.” Now that large steel 
pipes can be obtained at moderate cost, the subject may really ho 
worth the attention of the great gas companies. 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque, 

BERLIN.—AsHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GEROLD AND Co., Booksellers. 

LEIPSIC.—A. TWIETMEYER, Bookseller. 

NEW YORK.—INTERNATIONAL News Company, 88 and 85, 
Duane-street. 
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“THE ENGINEER,” SPECIAL NUMBER. 


TE ENGINEER for the 19th of December will contain the first fully 
illustrated description of a great Atlantic Liner, 

“THe WHITE STAR STEAMER ‘TEUTONIC,’ LEAVING THE MERSEY,” 
will form the subject ofthe SUPPLEMENT published with THE 
ENGINEER of December 19th. This Engraving, of the highest 
possible excellence, will be printed on large plate paper, suitable for 
framing. 7 . f 
"The views in the engine-rooms have been drawn by our Special Artist. 
Among these will be found :— 

«GENERAL VIEW OF ‘ PORT’ AND ‘STARBOARD’ ENGINES FROM TOP PLATFORM.” 
\SfARBOARD ENGINES—MIDDLE PLATFORM, LOOKING AFT. 





“ Dirro— DITTO FROM FORWARD STARBOAKD 
CORNER.” 
“ Dirro— AT STARTING PLATFORM.” 
“ DitTo— FROM STARTING PLATFORM, LOOKING FORWARD 
ALONG MAIN SHAFT.” 
“ Dirro— LOOKING AFT FROM STOKEHOLD DOOR,” 


“W§TARBOARD ELECTRICAL ENGINE-ROOM—LOOKING AFT.’ 
“STARBOARD THRUST BLOCK. 
“STARBOARD TUNNEL. 7 
«@IVING AN EXTRA TURN TO MAIN BEARING NUTS, 
The views taken in the ship show :— 
“THE GRAND STAIRCASE,” 
“THE DINING SALOON.” 
“TRE LIBRARY.” 
“THE SMOKING SALOON.” 
“ON THE UPPER DECK, QUICK-FIRE GUN.” 

It is wntended that this issue of THE ENGINEER shall deserve the 
attention not only of Engineers and Naval Architects, but of that 
large section of the public which takes an interest in all that pertains 
to ships, and the splendid performances of our great Atlantic Liners. 
Nothing like an adequately illustrated description of any of these 
vessels has been published, and THE ENGINEER of the 19th December 
will, it is believed, satisfy a want in this respect. The fact that Messrs, 
Ismay, Imrie, and Co. have courteously afforded us unprecedented 
facilities for the preparation of original drawings and sketches, renders 
“it unnecessary that we should insist on their accuracy. 








PUBLISHER'S NOTICE, 


*\* With this week's number is issued as a Supplement a Two-page 
Engraving of an Express Crampton Engine, London and Novtlhe 
Western , Aaah 1847, Hvery copy as issued by the Publisher 
contains this Supplement, and subscribers are requested to notify 
the fact should they not receive it. 
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TO OORRESPONDENTS, 
Registered Telegraphic Address, «ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Tax ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*." We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

P.W. W.—There is no prize for a coupler, It is said that about eighteen 

hundred patents for couplers have been taken out in the United States. 
- P.—We are not at all sure that tubes of the section shown in your sketch 
have not been patented. They covld not be made to answer in practice. 
They could not be rolled in a tube plate, and they would accumulate deposit 
to a serious degree. 
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Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—A' Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 168.; Borneo, Ceylon, Java, and Singapore, £2 0s. 6d.; Manilla, 

Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*,* The charge jor Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence; odd lines ar- 
charged one shilling. The line averages seven words. When an advertisel 
ment measures an inch or more, the charge is ten shilling s al inch. Al 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and ‘‘ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for A gy to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing ment of the 

yper are to be addressed to the Publisher, Mr. Sydney White; all other 
tters to be addressed to the Editor of THe ENGINKER. 








MEETINGS NEXT WEEE. 


Tue Institution oF Civi, Encineers.—Tuesday, December 2nd, at 
8 pe, — ee meeting. Paper to be further discussed: — ‘‘ The 
Vibratory Movements of Locomotives,” by Professor John Milne, F.R.S., 
and Mr. John McDonald. Papers to be read, time permitting:—(1) “‘ The 
Sukkur Bridge at Benares,” by Mr. F. E. Robertson, M. Inst. C.E. 
» ‘The New Chittravati Bridge, Madras Railway,” by Mr. E. W. Stoney, 

-E., M. Inst. C.E. At this meeting the first monthly ballot for members 
for session 1890-91 will be taken. 

Society oF ENGINEERS.—Monday, December Ist, at the Town Hall, 
Westminster, at 7.30 o'clock. Paper to be read:—‘‘Ship Caissons for 
Dock Basins and Dry Docks,” by Mr. J. J. F. Andrews. 

INsTI1 UTE OF MARINE Enoineers.—Friday, December 5th, at 6 p.m., at 
Stratford Town Hall. Conversazione. 

Royat InstituTion.—Monday, December Ist, general monthly meeting, 
at 5 p.m. 

Cuemicat Sociery.—Thursday, December 4th, at 8 p.m. Ballot. 
the Volumetric Estimation of Tellurium,” by Dr. Brauner. 

Socrery or CuemicaL Inpustry.—December Ist, at Burlington House. 
“The Electrical Treatment of Sewage,” by Mr. W. Webster. 

Geooaists’ AssociaTion.—Friday, December 5th, at University College, 
Gower-street, W.C., atS p.m. ‘‘ Report on the Microscopical Examina- 
tion of some Samples of London Clay from the Excavations for the 
Widening of Cannon-street Railwa: Bridge, 1887,” by Messrs. C. Davies 
Sherborn and H. W. Burrows. “A Short Visit to Ingleton and to Filey 
Brigg (showing how a Dangerous Reef was Converted into a Perfect 
Breakwater by an Ancient Race), by Mr. Edwin Litchfield. 

Society or Arts.—Monday, December Ist, at 8 p.m. Cantor lectures: 
“Gaseous Illuminants,” by Prof. Vivian B. Lewes. Lecture I1.—The 
composition of coal-gas—The illuminants present in coal-gas—Effect of 
class of coal, methods of facture, me diluents present, on the illu- 
minating power of coal-gas—-The methods employed to enrich coal-gas. 
Wednesday, December 3rd, at 8 p.m.: Ordinary meeting. ‘‘ The Chicago 
Exhibition, 1893,” by Mr. James Dredge, Member of Council. 
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On November 20th, at St. Mary's Parish Church, Reading, by the Rev. 
Wm. Martin, rector of East Barsham, Norfolk, assisted by the Rev. God- 
frey Bird, rector of Ilington, Norfolk, and the Rev. Canon Garry, vicar 
of St. Mary, Reading, Richarp Wors ey, of Broxmead, Sussex, second 
son of Philip Worsley, of 26, Chester-terrace, Regent's Park, to FRANCES 
— sixth daughter of H. P. Dowson, of Camden House, 
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THE LOAD-LINE ACT. 


Ir must by this time be clearly evident to Sir Michael 
Hicks Beach and the permanent officials of the Board of 
Trade that a rigid compliance with the terms of the 
Merchant Shipping Act of 1890 will result in the 
detention of an enormous tonnage of British shipping 
in the ports of the United Kingdom during several 
months. The Act requires that every British ship shall 
have a load-line assigned to her by a duly recognised 
authority, and that a certificate for the same shall be 
produced in order that she may be allowed to clear out- 
wards from any port in the United Kingdom on and 
after the 9th December of this year. We are now within 
measurable distance of that date without the conditions 
of the Act of Parliament being complied with in more 
than one-half the ships of the mercantile marine coming 
under its provisions. At the commencement of the 
present year there were 9167 sailing ships and steamers 
of 100 tons gross and upwards registered in the United 
Kingdom, besides 2904 vessels registered in our Colonies. 
In considering the responsibilities which fall upon the 
Board of Trade in carrying out this Act, the Colonial 
ships may be neglected, as the onus of assigning their 
freeboards is thrown upon the several Colonial Govern- 
ments. The 9th of December is not far off, but up to 
the present, as far as we can learn, freeboards have been 
assigned to not more than 4000 vessels. It is, therefore, 
obvious that when the limit of time which was fixed by 
Parliament has been reached, the number of vessels 
without official freeboards and load-line certificates will 
be counted in thousands. Any doubt upon this point 
will probably be dispelled when it is remembered that 
almost the entire labour of measuring and surveying 
British shipping and calculating their freeboards has 
fallen upon the shoulders of Lloyd’s surveyors. Indeed, 
had it not been for the fact that the Committee of 
Lloyd’s Register had.for seven or eight years previous 
to the passing of the Act been assigning load-lines to 
classed ships, at the request of their owners, the task 
of carrying out the requirements of Parliament would 
have been much heavier than it has actually proved 
to be. Upwards of 2000 vessels have been dealt 
with at the voluntary desire of their owners ere the 
Legislature made the matter compulsory for the entire 
mercantile marine. It is true that the Rules and Tables 
of the Load-line Committee, which are now legalised by 
Parliament, differ slightly in some details from the 
original Tables of Lloyd’s Committee, but the modifica- 
tions have since been easily made in all the cases to 
which the differences apply. For many weeks after the 
Board of Trade gave public notice of the new law, and 
intimated the date at which it came into force, very little 
disposition was evinced by shipowners to obtain an 





official assignation of load-lines to their vessels. The 
Committee of Lloyd’s Register took steps from the first 
to warn all concerned of the imprudence of deferring 
application for load-lines until the limit of time allowed 
by the Act was nearly reached. ‘Those shipowners who 
took advantage of the counsel then offered, by making an 
early request for their ships to be surveyed for freeboard, 
will by this time have fully realised the wisdom of their 
conduct. Those who preferred to wait will now be 
discovering the truth of the axiom that “delay is 
dangerous.” For weeks past, in nearly every port of the 
United Kingdom, there has been what may be correctly 
described as a rush for load-lines. The offices of 
Lloyd’s Register have been literally besieged by ship- 
owners anxious that their vessels may have prompt 
attention, to enable them to proceed to sea without 
delay. Notwithstanding that the Committee of Lloyd’s 
have made considerable temporary additions to their 
already numerous staff, it has been found impossible in 
every case to survey vessels at the precise moment when 
they were ready for measurement and examination; and 
so, notwithstanding all the efforts of the surveyors to 
oblige everybody, it is to be feared that many ships have 
been sent to sea unmeasured, rather than incur loss 
through detention in port. As the 9th of December 
approaches, the rush for load-lines becomes greater and 
greater, and the disappointments and delays more 
frequent and considerable. For this unfortunate state 
of affairs the shipowners have themselves largely to 
thank, although it is impossible to relieve the Board 
of Trade from a still greater share of the blame 
to be borne for the dead-lock which is now inevitable, 
unless Parliament speedily provides relief by deferring 
the operation of the Act until some months later than 
was fixed at its enactment. That load-lines can be 
assigned before the 9th of December to the 9167 vessels 
above 100 tons registered in this country, or even to that 
portion of them not at the time engaged upon foreign 
voyages, is a simple impossibility. Even had British 
shipowners taken steps at the moment the Act of Parlia- 
ment was passed to secure an assignment of legal load- 
lines to their ships, it is doubtful whether the six months 
allowed by law was sufficient for the purpose. So far as 
we can learn, the action of the Board during those six 
months has tended rather to hinder than to hasten the 
assignment of load-lines under the Act. The hindrances 
to which we allude have been of various kinds, some of 
them being a necessary outcome of the Bill which they 
laid before Parliament, while others have been due to 
the measures they have adopted to regulate the operation 
of the Act itself. It may perhaps be of interest to review 
briefly the course taken by the Board of Trade in regard 
to this latest Merchant Shipping Act. 

In the first place, we would venture to question the 
wisdom of the measure itself and the necessity for Parlia- 
mentary interference on the subject. In so doing let it 
be clearly understood that we have the highest respect 
for the motives which prompted the promoters of the 
Bill, and further than that, we would freely admit that in 
our opinion the overloading of ships was sufficiently pre- 
valent to render a fixed load-line, assigned by a competent 
and independent authority, highly desirable and even 
necessary in the interests of safety to life and property 
at sea. But then it must be borne in mind that Lloyd’s 
Committee had years before taken the matter in hand, 
that they had prepared rules and tables for freeboards 
which commanded the general respect and confidence of 
all concerned, and that their Rules and Tables were prac- 
tically adopted by the Load-line Committee. Let it be 
further borne in mind that these rules and tables were 
rapidly coming into use in the mercantile marine; that 
British shipowners, in an ever-increasing proportion, 
were voluntarily adopting the load-lines assigned by 
Lloyd's Committee, and that, at the rate of increase when 
the Act was passed, it would have been only a matter 
of a few years before it would have become as general 
in the mercantile marine as the classification of 100 Al. 
All this, be it noted, by the operation of voluntaryism, 
under the pressure of commercial competition and the 
beneficent scrutiny of the watchful underwriter. The 
same processes, in fact, which have raised British ship- 
building in iron and steel to its present standard of excel- 
lence would in a few years have brought about a general 
adoption of Lloyd’s load-line in merchant shipping. 
Instead of this voluntary development, we now have 
load-lines enforced by Act of Parliament, and concur- 
rently therewith we see the inevitable desire to shirk the 
law until the last moment, and suspicions of a further 
desire in some quarters to dodge or defeat it. 

But, taking a legal Load-line Act as a necessity, let us 
see how the Board of Trade have arranged for its enforce- 
ment. They had leaned upon Lloyd’s Register in the 
Load-line Committee, and they determined further to use 
the powerful organisation of that society in the free- 
board surveys of British shipping. But instead of 
dealing broadly and generously with Lloyd’s Committee, 
they allowed the Act to admit other societies for the 
survey and register of shipping to compete with them 
for the employment of the British shipowner in assigning 
freeboards to his ships. The consequences have been 
precisely what might have been foreseen and was foreseen 
by nearly everybody but the Board of Trade. As soon 
as shipowners learnt that there would be several 
assigning authorities in the market, they naturally held 
back their wares until they could determine with which 
they could do the most profitable business. Who would 
go at once to Lloyd’s and ask for a freeboard, while there 
was a prospect of the Bureau Veritas, the British 
Corporation for the Survey and Registry of Shipping, 
and perhaps half-a-dozen other legalised authorities 
being constituted, each of whom might give him better 
terms, or, in other words, deeper loading? It matters 
not for our argument that we now know from the pen of 
Sir Michael Hicks Beach that such favoured terms are 
impossible, and that no authority can give a different 
result to that of Lloyd’s Register for any ship. The 
shipowners did net know that, nor did anybody else out- 
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side official circles until a few days ago. The fact 
remains that on the Clyde at this moment there are 
scores Of ships held back from freeboard survey until 
the British Corporation have made such arrangements 
as will enable them to undertake the duty. Who will 
be to blame if all these ships are detained in port for 
several weeks after the 9th December? We may think 
the shipowners deserve to suffer all the consequences of 
their delay; but certain it is that had there been only 
one assigning authority they would not have waited 
until now. 

But mistaken as doubtless was the action of the Board 
of Trade in regard to the matter we have been considering, 
the blunder was small when compared with the bungle 
involved in what is now so painfully known in our sea- 
ports as the “statutory deck-line.” The history of the 
statutory deck-line is peculiarly illustrative of Board of 
Trade unscientific reasoning; but the inconvenience 
- which has been occasioned through stereotyping an 

ancient blunder might have been avoided if greater care 

had been taken in drafting the 1890 Act. When Parlia- 
ment first insisted on load-line dises being marked upon 
the sides of British merchant ships, it was at the same time 

enacted that the freeboard should be measured from a 

line situated, not at the intersection of the deck with the 

side of the ship, but at the intersection of a level line 
drawn from the inner edge of the waterway. The water- 
way referred to was, of course, the thick wood waterway 
of a wooden ship, and this statutory deck-line was placed 
at the height to which the vessel must be immersed 
before the water would flow over her deck, always pro- 
vided there were no deck scuppers fitted. But as deck 
scuppers are always fitted, it is difficult to understand why 
the deck-line was fixed by law at that height. The 
Committee of Lloyd’s Register from the first placed their 
deck-line at the deck, and not at any unexplainable posi- 
tion above the deck. Had, however, all ships been 
fitted with thick wood waterways, there would not have 
been so very much to complain of in the arrangement. But 
for many years past the great majority of merchant sailing 
ships and steamers have had no thick waterways, but, on 
the contrary, a gutter watercourse, the bottom of which 
has been formed by the deck stringer, and therefore 
several inches below the surface of the wood deck flat. 

Moreover, very many vessels have no wood deck flat at 

all, but simply an iron or steel deck, and therefore neither 

thick wood waterway nor hollow gutter watercourse. 

Notwithstanding this, the Board of Trade have gone on 

fixing the statutory deck-line above the level of either 

wood or iron deck, by drawing a level line out from where 
the inner edge of a waterway might be supposed to be if 
the vessel had happened to be fitted with such a thing. 

In this way, vessels with iron decks and no bulwarks 

have had statutory deck-lines above the level of the sides 

altogether—in fact, at places where there was nothing 
but an iron stanchion to paint it upon. What can be 
said of such an absurdity as that ?- 

Let it be further understood that nothing was said in 
the Act regarding the breadth of the imaginary waterway, 
so that it was conceivable for a shipowner to place his 
supposed inner edge of waterway at the middle line of 
his deck, and so reduce his freeboard by the entire round 
of the vessel’s beam. All these anomalies were fully 
known to the Board of Trade when the 1890 Bill was 
framed, and yet the Act was passed without anything 
being done to get rid of the absurdity. It is further 
remarkable that the Tables of the Load Line Committee, 
which are legalised by the Act, are based upon the ex- 
pressed understanding that they are to be measured from 
the intersection of the upper surface of the deck with the 
side of the vessel. Hence we have Lloyd’s Register 
assigning freeboards from the scientific and actual deck- 
line, and then compelled to express them in terms of the 
unscientific and imaginary yet statutory deck-line. To 
get a fixed and definite position for the latter, the Board 
of Trade have been compelled to issue instructions for 
setting off so many inches for the breadth of the imagi- 
nary waterway, according to the breadth of the vessel. 
All this labour and all this absurdity might have been 
avoided by the insertion of a few lines in the Act of 
Parliament making the statutory deck-line to agree with 
the deck-line of the Freeboard Rules and Tables. There 
can be no doubt that this statutory deck-line muddle has 
delayed the granting of freeboard certificates to a large 
number of ships, owing to their being illegally marked, 
and the parties concerned being unable to comprehend 
the subtleties of Board of Trade reasonings upon the sub- 
ject. 

Enough has, doubtless, been said to show that the 
shipping industries of this country are just at present 
receiving a severe amount of attention, and that before 
the whole of the mercantile marine can have benefitted 
by the good nature of Parliament and the wisdom of the 
Board of Trade, the 9th of December will have come and 
gone. What is to be done in that case? It is absurd to 
talk of detaining such an enormous tonnage in port when 
it is obvious that the Government have failed to provide 
machinery for doing all that has to be done in the allotted 
time; or rather, we should say, failed to allot time enough 
for any machinery whatever to overtake the task. The 
limit must be extended, there can be no alternative to 
such a course. So far as we can judge, it will occupy 
the assigning authorities until June next before the work 
they have to do can be accomplished. We would, there- 
fore, suggest that steps be at once taken by “ the powers 
that be” to grant such an extension of time as we have 
indicated. 


THE EFFICIENCY OF STEAM JACKETS. 

THE indefatigable Professor Thurston has just read 
before the American Society of Mechanical Engineers a 
paper on steam jacketting. He has favoured us with 
‘*advance sheets” of this paper. It is entitled, ‘ Autho- 
rities on the Steam Jacket; Facts and Current Opinion.” 
Professor Thurston leaves us in doubt as to what he him- 
self thinks about steam jackets. He has collected a great 
deal of printed matter which has been published at 





various times, beginning with the James Watt epocls and 
ending with the researches of the Institution of Mecha- 
nical Engineers’ Committee on Steam Jackets. He has 
taken all this information and extracted its essence; in 
other words, his paper is an epitome of the literature of 
the steam jacket, English and French. It is sufticiently 
interesting, and throws light on the curiosities of steam 
engineering. We rise unfortunately, or fortunately, from 
the perusal of Professor Thurston’s paper with the con- 
viction that nobody really knows anything about the 
matter, and that everyone who has written on the subject 
is quite certain that his conclusions—whether for or 
against the jacket—are perfectly consistent with facts, 
and that there is no room for discussion. It is not a little 
remarkable, at first sight, that practice should give 
results which are apparently quite inconsistent with each 
other. The only rational conclusion which can be drawn, 
we think, is that there is some obscure factor at work in- 
fluencing results, the nature of which has not been properly 
understood; whether this factor is some physical charac- 
teristic of steam, or some psychical characteristic of those 
who make, use, or write about steam engines, we are not 
in a position to say. It is a curious thing that while 
those versed in thermo-dynamics hold that jackets 
must be economical, those who build and use engines 
constantly assert that they are of no economic value 
whatever, or that at best they are not worth what 
they cost. The statements put forward by Professor 
Thurston help us in some measure to reconcile these con- 
tending views; but they leave a good deal to be explained. 
We shall not attempt to follow Professor Thurston step 
by step, but we shall cite some of the experiments and 
results of practice which he produces to give a general 
idea of the present aspect of the whole question. 

James Watt’s first experiences were with an engine 
which was dreadfully wasteful, because the cylinder was 
cooled down after each stroke of the piston. Nothing 
was more natural than that he should insist on the neces- 
sity for keeping the cylinder hot, so he invented the steam 
jacket, and used it; and writing about it he said, “* When 
we tried to lay aside the jacket we had no reason to 
applaud our economy, for the consumption of fuel was 
considerably greater.” The crude idea connected with 
the jacket is, that it “keeps the cylinder hot.” If the 
action of the jacket began and ended here, there would 
be no more to be said about the matter. The jacket 
must in all cases be of use. Unfortunately, however, the 
jacket does more than keep the cylinder hot. It re-evapo- 
rates water condensed in the cylinder. The resulting 
steam escapes to the air or the condenser, and all this is 
so much waste. It may be accepted as an indisputable 
truth, that any water found in a cylinder at the end of a 
stroke should be ejected from the cylinder as water, and 
not as steam; and if we bear this fact in mind, it will, 
we think, not be difficult to understand why in many 
cases—we do not venture to say in all—the jacket pro- 
motes economy, while in others it is either useless or 
positively wasteful. If we examine the statements of 
the numerous writers quoted by Professor Thurston, we 
find them fairly unanimous that a jacket is of use; but, 
on the other hand, Dr. Kirk, who knows as much, theo- 
retically and practically, about marine engines as any 
man living, holds that they are of little or no value, and 
in this opinion he is fully supported by other engineers. 
Thus, for example, Professor Schréter holds, as the result 
of elaborate experiments on triple-expansion engines at 
Augsburg, “that the value of the jacket may vary within 
very wide limits, or even become negative.” Professor 
Unwin says “that the advantages may diminish until 
they are not worth the first cost.” The experience of the 
Holly Manufacturing Company, the Westinghouse Com- 
pany, Mr. Bale, and others cited by Professor Thurston, 
are all adverse. As to the saving to be effected, the most 
inconsistent figures are put forward. Thus in a simple 
condensing engine with a 2l}in. cylinder by 43in. stroke, 
the saving varied between 0°56 per cent., with a ratio of 
expansion of 3-2, and 26°6 per cent. with a ratio of 11 tol. 
But in the very same engine on another occasion, the 
pressure, &c., remaining unaltered, the saving rose to 
7°21 per cent., although the ratio of expansion was only 
augmented to 3°7 from 3°2. The whole paper, indeed, 
bristles with apparently inconsistent figures, which seem 
to bear next to no relation to the speeds, pressures, ratios 
of expansion, or other conditions under which the 
engine worked. Under such circumstances it no doubt 
needs some courage to attempt to explain why the use 
of a jacket should give such conflicting results. We 
believe, however, that in a passage by Ledieu lies the 
key to the solution of the problem, although it is quite 
probable that he did not intend a broad deduction such 
as we make to be deduced from it. Ledieu says, in 
“Machines 4 Vapeur,” published in 1882, that ‘the 
jacket may cease to be useful when it is incapable 
of supplying heat enough to prevent the cylinder losses 
becoming equally as great as without it, as may 
be the fact when it fails to secure a dry cylinder at 
the close of the exhaust period.” If, now, for ‘ close” 
we write “ beginning,” the mystery is to a large extent 
solved. In one word, unless a jacket is so efficient that 
at the end of the steam stroke there is no water in the 
cylinder, it may do more harm than good. If water is 
found in the cylinder at the end of the period of expansion, 
the action of the jacket will certainly cause the recon- 
version of that water into steam at the expense of the 
steam in the jacket. The steam produced in the cylinder 
in this way can do no work, and represents dead loss. If, on 
the other hand, the jacket is so efficient that no water is 
found in the cylinder at the end of the steam stroke, then 
there will be no loss by re-evaporation. This is not the 
whole of the matter. We have frequently pointed out 
that an engine cylinder is incapable of playing the part 
of a condenser per se. It is too warmly clothed. All 


the steam it receives from the engine it is bound to 
discharge as steam to the condenser, minus the small 
loss due to radiation and 10 or 12 per cent. due 
to the performance of work; and whether there is 
or is not a jacket, all the steam condensed during the 
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admission period must be reconverted into steam eith 
during the exhaust or the expansion period. Now if the 
cylinder be efficiently jacketted, the initial condengati : 
will be reduced, the re-evaporation will take place during 
the expansion, and there will be no loss during the shea 8 
period. But further, in all cases the steam contains 4 
certain proportion of water in the shape, under the vee 
conditions, of insensible priming amounting to from 3 to 
5 per cent.; under the worst conditions it may rise to 
30 per cent. or more. If the jacket is really efficient th, 
whole of this priming water will be converted into eek, 
which will be of some use, fattening the diagrams, ]j 
the jacket is not efficient the priming water will not be 
converted into steam until the exhaust stroke, when its 
boiling away will be effected at the expense of the jacket 
steam. All the authorities cited by Professor Thurston are 
unanimous that the best results are obtained when the 
jacket is fed with steam of higher pressure than that used 
in the engine. 

Summing up, we arrive at the conclusion that the 
anomalous results obtained depend for their incongruity 
on the greater or less efficiency of the jacket. If the jacket 
works so well that there is little or no water in the cylinder 
at the end of the steam stroke, then it will be productive 
of maximum economy. If the quantity of water in the 
steam—insensible priming—is so large that it overpowers 
the jacket action, then the jacket will do harm instead of 
good. Ifthe condensation due to excessive expansion ig 
so great as to overpower the jacket, then the jacket wil] 
do harm. Put in another way, the efficiency of the 
jacket is measured mainly by the quantity of water in the 
cylinder at the end of the steam stroke. The jacket may 
operate to preclude the existence of any water in that 
place at that time, or it may not. When a boiler sup. 
plies wet steam the jacket may do more harm than good, 
From all which it may be deduced that the anomalous 
results obtained from jacketting depend for their existence 
more on the quality of the steam supplied to the engine 
than on anything else. This view is substantiated by 
the fact that Professor Osborne Reynolds found consider. 
able advantage from jacketting steam pipes. It is 
noteworthy that in very few instances has an attempt 
been made to ascertain the percentage of water in the 
steam supplied to the engine by those who have carried 
out experiments with jackets. 


THE STORAGE AND USE OF PETROLEUM. 


Some reforms are only to be brought about by the 
occurrence of a catastrophe. The terrible fire in Cloth. 
fair, by which eight lives have been sacrificed, follow- 
ing shortly after the dangerous outbreak on the 
Metropolitan Railway, seems likely to bring forward the 
Petroleum Bill which has long slumbered in the Home 
Office. The London County Council and the Corporation 
are making representations to Mr. Matthews on the 
subject, and the probability is that the Government will 
attempt the necessary amendment of the law, providing 
there is sufficient assurance that the effort will be 
supported by public opinion. Unfortunately the public 
are not very well enlightened on the subject, and a false 
issue is only too readily accepted, both in and ont of 
Parliament. It cannot be denied that the law as it 
stands ought to have prevented the disastrous fire in 
Clothfair. There is the same law for the City as for 
the metropolitan area outside the City; but there is a 
difference in the administration. The County Council, 
treading in the steps of the Metropolitan Board of 
Works, has so regulated the use of what is called mineral 
spirit in handicrafts and manufacturing operations, that 
accidents in connection with it are almost unknown 
in the metropolitan area, and, so far as we are aware, 
no mishap of a serious nature has occurred there for 
some years. It is true that the naphtha store which 
caught fire a few weeks ago in the Farringdon-road was 
in the jurisdiction of the County Council; but the railway 
company had failed to report the existence of this store 
to the authority, under the idea, we believe, that as 
the liquid was called naphtha and not petroleum, and 
was not for sale, the store did not require a licence. 
Even now, when the railway companies are made to 
understand that they must have a petroleum licence 
in order to store naphtha, we hear that they make 
their applications ‘under protest.” To remove all 
doubt, if any doubt can be said to exist, it is well that 
the law should be so amended as to show that any such 
“protest” is entirely out of place. It is in the granting 
of a licence under the Petroleum Act that the local 
authority has power to impose such conditions as shall 
reduce the possibility of accident to a minimum. 
Inevitably, where petroleum has to be used, it also has to 
be kept, and the County Council has required such regu- 
lations to be adopted, both with regard to storage and 
use, as have served in a very marked degree to exclude 
the element of danger. 

We may observe that a certain change has come over 
the nomenclature of this subject. The Act of 1871 
specifies that its provisions shall apply to any mineral 
oil which gives off an inflammable vapour at less than a 
certain temperature. Such oil is to be called “ petro- 
leum,” for the purposes of the Act. Obviously, there isa 
little awkwardness here. For what name is to be given 
to the oil which endures a higher temperature before 
giving off the vapour in question? Long ago there was 
an attempt made to call “ petroleum ” under the Act by 
the name of “spirit.” This kind of distinction was 
stoutly resisted by Mr. Keates, who at that time held the 
post of consulting chemist to the Metropolitan Board, 
and was the adviser of that body on the subject. Mr. 
Keates contended that let the flashing point be what it 
might, the liquid was still an oil; and the only distinction 
he allowed was that oil which went free under the Act 
was “ merchantable petroleum,” while that which flashed 
below the standard temperature was petroleum governed by 
the statute. But Mr. Keates considered there was danger 
attaching to mineral oil of every degree of volatility, and 
he distinctly objected to that extraordinary oversight 
which permitted the unlimited storage of ‘ merchantable 
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» in any part of London. This is in reality the 
iolractioal p boc ade now at stake. The definition 
ein but the actual fact remains unaltered. It is now 
the fashion to apply the term “spirit,” or ‘“ mineral 
spirit,” to the oil which the law calls petroleum, and to 
apply the term “ oil,” or “ mineral oil,” to that for which 
the law specifies no particular name. There has also 
been a change in the mode of testing; but here again the 
fact remains as it was before. By what is called the 
open test, oil was brought under regulation if it gave off 
an inflammable vapour at a temperature of less than 
100 deg. Fah. The close test, bearing the name of Sir 
Frederick Abel, is now legalised, and the Act is made to 
draw the line at 78 deg. It might be supposed that 
there was some change in the law’s demand, seeing that 
oi] flashing at 99 deg. was brought under regulation by 
the Act of 1871, whereas the Act of 1879, drawing the 
line at 73 deg., would allow an oil flashing at 99 deg. to 

o free. But in reality there is no change of this nature. 
The close test is more severe than the open one, and hence 
the line of temperature has to be lowered, or a large quan- 
tity of oil would be excluded which ought to be admitted. 
As a matter of fact, the 73deg. of the close test is the 
equivalent of 100 deg. with the open test. The reason 
for adopting the close test consisted in the uncertain 
results which occurred under the first method, the appa- 
ratus being open to the influence of currents in the air, 
and the vapour having the opportunity of rapidly dif- 
fusing itself. The temperature adopted, equivalent to 
100 deg. in the open air, is obviously such as we are not 
likely to encounter in this climate, except where artificial 
heat is applied, and is therefore sufficient as a safeguard 
against the volatility of the oil when in store. 

But now we come to the more urgent part of our subject. 
This has been put before the Home Secretary in a very 
succinct and perspicuous manner by the Special Purposes 
Committee of the County Council. The present law 
relative to ‘‘ the storage and use of inflammable liquids ” 
is declared to be inadequate. The communication states 
that the existing law ‘applies only to mineral spirit, 
and there are no restrictions whatever in the storage of 
mineral oil.” At the same time it is known to the Govern- 
ment that such oil is kept in almost all parts of London, 
often in large quantities and under conditions of danger. 
Obviously the difference that exists between the so- 
called “spirit” and that which is designated ‘oil,’ is 
a distinction which ceases to be of practical moment 
when once the liquid is inflamed. There is the 
greater initial danger with the spirit, but there is 
practically the same degree of peril in the two liquids 
when actual ignition has been accomplished. The 
vigilance exercised by the County Council, and previously 
by the Metropolitan Board, has produced a singular effect 
on the trade. The more dangerous oils have been in a 
great measure kept out of the metropolis, and the 
petroleum brought into the port of London is generally 
of ahigher quality than that which finds its way into 
other European ports. More than a million barrels of 
petroleum oil now enter the port of London in a year, 
and the amount is rapidly increasing; while petroleum 
spirit is a declining quantity, already shrunk to about 
4 per cent. of the other. The so-called spirit lamps are 
really lamps fed with petroleum oil, the accidents which 
occur with them being due to the dangerous form of their 
construction. These occurrences, which are numerous 
and often fatal, help to prove what we have already 
stated, that oil with a high flashing point is practically as 
dangerous as one which gives off inflammable vapour at 
a low temperature, supposing ignition to have come to 
pass. The oil in a lamp is also frequently in a heated 
condition, considerably above its flashing point. The 
difficulty of dealing with burning petroleum was 
exhibited in the great fire which took place at 
Dudgeon’s Wharf some time ago. The firemen opened 
a manhole in the top of a large petroleum tank. The 
tank being heated by the fire that was raging close 
at hand, the vapour of the oil escaped in large quantities, 
and became at once ignited, the flash travelling back into 
the tank so as to inflame the whole mass. The Brigade 
men forthwith poured water from their hose into the 
manhole, with the effect of driving out the burning oil in 
a perfect flood of fire, to the imminent danger of the 
parties who were near. Petroleum, in itself, defies all 
the resources of the Fire Brigade. It must have its own 
sweet will, while the Brigade simply look after the 
surrounding property. Let us imagine fire laying hold 
of a store where a hundred thousand barrels, equal to 
four million gallons, of petroleum were stored, and this 
in London itself. The affair would be very much like a 
voleano pouring lava down the streets, and the danger 
would be greater even than it is had not the Metropolitan 
Board been able, by indirect methods, to improve the 
storage arrangements at some of the wharves, a plan 
followed up by the County Council. 

The extent of what we have called the initial danger 
with regard to the more volatile form of petroleum is 
strikingly illustrated in the two instances which have 
attracted so large an amount of public notice. That this 
danger can be controlled, and we may say eliminated, by 
careful supervision, is proved by the results which have 
followed the due enforcement of licensing conditions. 
Mineral spirit is an exceedingly useful article in several 
trades, and at the same time an article which requires to 
be very carefully handled. There are at least half-a-dozen 
businesses in London which require petroleum spirit for 
their processes. It is true that the stuff is called 
naphtha, and it is a little singular that the term does not 
occur in the Petroleum Act. But the definition is wide 
enough to cover it, and the test is conclusive enough. 
The solvent power of this spirit when applied to india- 
rubber, is a quality rendering it eminently serviceable for 
many purposes. But it has other applications. Perhaps 
the most dangerous business among all in which the 
Spirit is used is that of the dry cleaners. Fabrics are 
washed in the spirit, and so are cleansed. There was a 
time when this trade, as carried on in London, was 
fraught with many accidents. But since certain regula- 





tions were enforced, this state of things has ceased. 
What the helmet manufacture involves is pretty well 
known by this time. The mischief of the whole thing 
consists in the escape of inflammable vapour. By no 
possibility ought there to be any risk of this vapour 
coming in contact with a flame. Even so simple a busi- 
ness as glove-cleaning, where a very small quantity of the 
spirit is used, has been found dangerous, the process 
permitting a large quantity of vapour to escape. At the 
recent inquest on the Clothfair victims, it was stated by 
Mr. Boverton Redwood that at an ordinary temperature 
the vapour of naphtha was three or four times the weight 
of air, and might thus flow unperceived for a considerable 
distance just as a liquid would flow. Its ignition would 
resemble setting fire to a train of gunpowder, the flash 
travelling back to the vessel from whence the vapour 
proceeded. 

Such being the properties of the liquid and its vapour, 
it follows that where this spirit is used there ought to 
be special facilities for the escape of the workpeople. 
This involves the use of spring doors opening outwards. 
To reduce the risk of fire, the work-rooms where the 
spirit is used ought not to have any exposed lights or 
fires. Among the dry cleaners these precautions are 
already enforced, but probably this is not the case in 
every instance. Happily the County Council has shown 
itself fully alive to the necessities of the case; and, while 
seeking for improved legislation, has persistently acted 
upon the powers already possessed. It is to be regretted 
that the City authorities have been less on the alert, 
though we may expect that the recent catastrophe will 
be followed by a due measure of vigilance. Parliament 
must now deal with the storage question, so as to require 
all petroleum stores to be duly licensed, whatever may 
be the flashing point of the liquid. Armed with such 
power, the local authority, not only in London but else- 
where, will be able to refuse the licence altogether where 
the premises are from any cause unsuitable; and, in like 
manner when granting a licence, the authority will be 
enabled to enforce such conditions as to quantity or 
otherwise as the public safety may demand. It must be 
understood that there are small stores as well as bi 
ones, and that there is great need for looking after the 
general class of oil shops. Some of these are duly 
licensed; but we fear a large number are not, and are 
carrying on their trade in a very perilous manner. 





DEARER FUEL AND ENGINEERING. 


THOUGH it is believed by many that for the present coal 
has reached its highest price, and though some of the greatest 
users of coal have been able to buy a little cheaper than they 
did a few months ago, yet we cannot expect that we shall 
pass out of the era of dear fuel for some time to come. 
Under sliding scales and special agreements, the wages of 
miners have been increased; and there are the changes in 
the hours of labour, and of the drawing of coals in collieries, 
which may in the early future affect the cost of production 
still more. But the cause of the rapid upward movement in 
prices is not being repeated. The labour interruptions in 
this country and on the Continent made coals extremely 
scarce @ year ago; but this year these interruptions have been 
small and local, and they have not interfered with the stock- 
ing of coals in the autumn, which is general on the part of 
large consumers, such as the gas companies, and which 
enables them to meet the heavy demands of the winter; and 
there has also been, this year, so far, a very mild winter—a 
fact which has a great influence on the coal trade, so 
that there has been neither the large demand for household 
coal that is usual, nor the additional demand for gas that a 
stern and foggy winter brings. Still, there has been no 
general retrogression in the price of coal, nor is there likely 
to be one immediately ; and thus the attempts to minimise 
the consumption of fuel will go on. In various methods a 
time of high-priced coal stimulates some of the branches of 
the engineering trade. In times when coal is very low in 
price, for instance, the users of machinery prefer to allow a little 
additional consumption of fuel, rather than to go to the cost 
of newer engines, even though they are more economical in the 
use of fuel. But when coal is high in price, the saving by 
the use of the more efficient engine, on land or sea, is greater, 
and there is thus much more likelihood of its use. There is 
also the fact that a period of dear fuel usually is accompanied 
by greater activity in trade, and more rapid wear of machi- 
nery, and there is the earlier time for replacement. The 
engineers have of late been busier from all these causes, and 
also in the provision of machines alike for steam and 
hydraulic power, for use to minimise as far as possible the 
employment of the labour which has of late been remunerated 
at a higher rate. It would seem probable that as one of the 
causes of the activity—high priced fuel—appears likely to con- 
tinue in a considerable degree for some time to come, there 
may be expected a continuance of the activity in those 
branches of the engineering trades which have already 
derived a considerable benefit therefrom. At the same time, 
the financial circumstances of some countries, such as some 
of the South American States, are such that they will soon 
be compelled to spend less than they have of late spent on 
constructional works, and this will in time have its reflec- 
tion on some of the makers of machinery used in these 
countries, 


SCHOOL BOARD DRAWINGS, 


Aw exhibition of the work done in the technical classes 
under the London School Board took place in a hall in 
Chancery-lane last July, and the successful students received 
their prizes two weeks ago. Among the distinguished 
members of the Board who were present at the prize distri- 
bution were Sir Philip Magnus, Professor Gladstone, and 
Mr. Diggle. Everyone who spoke highly commended the 
technical work of the Board. One of the speakers said it was 
no light task for the Board to take in hand the teaching of 
from 300,000 to 400,000 pupils the mysteries of that useful 
art for the artisan, drawing, but that the Board had boldly 
taken it in hand, and the work done showed that the Board 
had begun well. It is also said that the Board is so 
thoroughly satisfied of the importance of technical instruction 
that they have asked the County Council to hand over some 
of the money allotted to them for this purpose by the Govern- 
ment. About the importance of drawing to boys who are to 
become our future artisans, there can be no two opinions. 
Every boy who is to be engaged in the construction of any- 





thing ought to be able to represent it on paper. There is 
no great difficulty in this, and most boys could do it with 
two hours’ practice each week for two years. That which is 
considered essential and necessary by the employer is not, 
however, quite the same as that on which the London School 
Board educationist has set his heart. The employer and 
foremen think boys ought first to be taught to do that which 
they require in their every-day work. The School Board educa- 
tionist thinks they ought to be led by steps to admire and 
love beauty. The foreman would have the boys who are 
intended to be artisans able to make a plain work- 
ing drawing, from which a plain every-day thing could 
be produced. The educationists would have them draw 


flower leaves, scrolls, and squares, and then spoil 
them by colouring. Most of the drawings exhibited by 
the School Board were pencilled things done from 


old Science and Art copies. Notably this was so of a 
plummer block, which nearly everyone exhibited. One pupil, 
however, had departed from the usual routine. Probably his 
teacher had read the instructions issued by the Depart- 
ment which has the matter in charge, that whenever possible 
the pupil ought to sketch and draw from models. Any- 
way, the pupil had been set to draw “ to real measurement ”’ 
an end support for a school desk. Now, had a skilled 
draughtsman of ten years’ constant practice been put on 
this work, he would very probably have grumbled at it. 
We doubt if he could have found the centres of the difficult 
curves of the scroll work, without unscrewing the end of the 
form and laying it flat on his drawing-table. It would be 
quite impossible for any schoolboy to find these centres, 
even if he had it on his board, yet without the position of the 
centres a working drawing could not be made. Centres and 
proper curves in the exhibited drawing, however, were 
wholly ignored. Even the aid of instruments for mak- 
ing the curves had not been in request. The curves were 
made by hand. All small curves which would require 
careful management of instruments were also put in by 
hand. Good joints were quite out of the question and 
beneath notice. Yet it was labelled a ‘“‘ working drawing ;” 
had received the official stamp of the Science Department— 
if our memory serves it had been awarded a prize—and was 
one of the results over which the School Board educationist 
exulted. The London County Council will be very ill-advised 
if it grants money to the London School Board to spend on 
any such object as ‘‘ technical instruction.” It is very clear 


§ | that the London School Board have not the remotest idea of 


the nature of technical instruction, or of what is essentially 
required by embryo artisans. It is very doubtful if the 
workshops established in schools will ever be of the slightest 
use to boys; but drawing would be, if properly taught, and this 
= the School Board cannot do. To spend more 
public money on that which they are now doing will only be 
more waste. 


SMOKE ABATEMENT. 


THE prevention of the emission of smoke into the atmo- 
sphere by means of apparatus known as Elliott’s smoke 
annihilator has been the subject of experimental demonstra- 
tion for the past fortnight on land adjoining the City of 
London Schools, on the Thames Embankment near Black- 
friars Bridge, and also on a tugboat working near this spot. 
The apparatus consists of a fan which passes the products of 
combustion from the fire of a portable engine into a chamber 
partly filled with water. The products enter a horizontal 
perforated tube which is partly immersed in water in this 
chamber, and is rotated at about 200 revolutions per minute. 
Upon this tube are arms carrying perforated sheet iron, so 
that by the rotation of the tube and these arms the water is 
thrown up in fine spray, through which the smoke must pass 
on its way to an exit from the upper part of the chamber. 
Perforated plates are also placed in the upper part of this 
vessel through which the escaping gases must pass, and 
which throw down the water. The high temperature 
of the products of combustion which enter this chamber 
causes the evaporation of some of the water, which passes 
away as vapour at atmospheric pressure. The products of 
combustion, or smoke, are robbed of all carbonaceous 
material, and, to some extent, of other deleterious con- 
stituents, including sulphur. These collect in the water and 
form a scum, which is constantly drawn off. The scum is 
afterwards dried, and it is proposed to use it for various 
purposes. It is proved that smoke can be treated in this 
way, and it is claimed that the cost is small enough to 
commend the system and apparatus. Analyses of the 
products have been made by Mr. C. W. Heaton, F.C.S., but 
no figures have yet been obtained as to the actual cost of 
working the apparatus on a large scale, although it has been 
in use for some time on the inventor’s premises. 


LIEUTENANT FISKE’S POSITION FINDER. 


THE American Electrical Engineer of November 12th, gives 
a description of a position finder invented by Lieutenant 
Bradley A. Fiske, in which pointers are made to travel over 
a plan of the field over which a gun fires, in electrical con- 
nection with sights directed on to the object aimed at, so 
that the actual position of the object is automatically indi- 
cated on the plan so long as the sights are directed on to it. 
The instrument appears to be successful and good, but it isa 
matter of minor interest to us in this country, seeing that it 
corresponds generally to one feature of Major Watkins’ very 
complete system of position finding brought into the servicea 
few years since. Major Watkins’ designs have been kept 
secret in all details, so that Lieut. Fiske’s instrument is no 
doubt original in its conception. 








LITERATURE. 
Anwendungen der graphischen Statik. By Professor W. 
Ritter. Ziirich: Meyer and Zeller. 

On the appearance of the first part of this work we 
noticed it with some remarks which will be found in 
vol. Ixvi., 1888, p.587. The present volume, like the first, 
is remarkable for clearness of arrangement and perspicuity 
of expression—a quality very important to those who read 
German as a foreign language. Being a supplement and 
complete digest of a corresponding part of Culmann’s 
famous work, this second volume—out of five—may be con- 
sidered to occupy a most advanced position in the science 
of graphic statics. It has two chapters on the “Statically 
Determined Framework ;’’ one on “ Elastic Changes of 
Form ;” one on the “ Statically Undetermined Frame- 
work ;” one on “Secondary Strains in Frameworks,” 
and one on “ Framework in Space.” 

The first two chapters, inasmuch as the elasticity of 
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the framework does not enter them, may be regarded as 
belonging to elementary statics. Cremona's diagram, 
therefore, occupies here a prominent position; other 
methods, however, of determining the stresses in frame- 
works are also fully discussed. They are Culmann’s and 
Zimmermann’s section methods, and the method of 
moments by Dr. A. Ritter, although the latter is an 
essentially calculative method. It is well known that 
this method is applied with advantage when the stress 
in only one or a few bars, or when the absolute maximum 
or minimum stress in a bar is to be found. The here 
necessary geometrical construction of the divisions of 
loading — Belastungscheiden — has, of course, been 
adopted in the graphical methods without alteration ; 
but, in the consequent determination of stresses, the 
latter are generally more complicated than the method of 
moments. The geometrical construction, which we have 
referred to, as well as that of the fulcra of the moments, 
should not be mistaken as graphic statics; this only 
begins with the introduction of graphical symbols for the 
forces, moments, &c. When the question is discussed 
whether the calculator can get on without graphic statics 
or vice versd, this should be remembered. The author 
takes notice of the calculative methods here and 
in other places, although he could not assign to them the 
space which they deserve, according to his own opinion, 
as we understand it. Special frameworks—viz., the 
girder with parallel flanges, the parabolic and semi- 
parabolic girders, the Schwedler and Pauli girders, and 
several roof trusses are treated graphically in the second 
chapter, and this treatment is particularly applicable to 
them ; but exceptional frameworks—such as occur in the 
more varied practice of structural building, especially 
when, as it often happens, only certain parts of them 
come into question—are, in our opinion, treated with 
advantage by the calculative method. 

The third chapter deals with the elastic deflections of 
frameworks. Here, again, several methods are discussed, 
viz.—(1) By Williot’s diagram of the changes of form. 
(2) By means of the principle of virtual dislocations, or 
of virtual work expressed in Mohr's theorem, as follows :— 
“Tf from any cause a framework undergoes an infini- 
tesimal change of form, the virtual work performed by 
the external forces is equal to the virtual work of the 
stresses in the bars.” This theorem, in statics of para- 
mount importance, is used here for the calculation of 
the change of position of any point in a framework. It will 
be seen that the formula constructed for this purpose can 
also be derived from the equations for the statically unde- 
termined frameworks in the fourth chapter, as they are 
also based upon this theorem. (3) By using the change of 
angles, which the chord bars of a girder form with each 
other, for the construction of a funicular polygon. By 
this method the curve of defiection of the whole chord is 
obtained. (4) By means of the central ellipse of elasticity, 
constructed with the “elastic weight” of the bars. In 
the first volume, during the discussion of the specific 
stresses, the central ellipse played already an important 
part; and, indeed, our first acquaintance with this 
interesting curve dates from the perusal of Culmann’s 
“‘Graphische Statik,” 1866, but its application to frame- 
works we believe to be new. 

This curve is kindred to the ellipse of inertia; and, as 
the latter is constructed with forces, the former is con- 
structed with elastic weights—quantities which increase 
with the length of a bar and decrease with its sectional 
area, and the square of the distance of the bar from its 
fulcrum. When the ellipse is constructed for the whole 
framework, as indicated in this chapter, and if then a 
force acts upon the framework, we find the movement of 
any point of it in any given direction by multiplying the 
moment of the force respective of the centre of the 
ellipse with the sum of the elastic weights, and with the 
distance of the line of direction from the antipole of the 
force—if we know what that is. It would have been easy 
for the author, with a few words and a few additional lines 
in Fig. 56, p. 118, to give the explanation; as it is, it will 
be necessary to refer back to the first part and to Cul- 
mann’s second edition, 1875, pp. 404, &c. The ellipse, 
when constructed with the elastic weights of two bars, 
is a straight line, and, as in a framework the bars may 
be taken in couples, this mode of treatment results some- 
times in simplifications, as shown by an example on 
p- 126. The theory of the ellipse of elasticity is one of 
the most interesting and fertile discoveries in graphic 
statics, and the author promises its application to several 
problems in the coming volumes. 

The fourth chapter deals with statically undetermined 
frameworks. Here the calculative method is indispens- 
able, especially if the framework has more than one 
supernumerary bar, and this chapter can therefore only 
be regarded as an able and condensed reproduction of 
existing more complete essays on the subject. According 
to the author’s own admission, the graphical method is 
at present not sufficiently advanced to deal with it satis- 
factorily, as the construction of the ellipse of elasticity is 
here generally elaborate, and, if two adjoining frames have 
a bar in common, even impracticable. He advises 
engineers to resort to the calculative method, or to divide 
the componnd framework into single frameworks loaded 
with their respective weights. That the latter advice is 
not very satisfactory is shown by an example in these 
pages—vol. lxv., p. 401—which is treated according to the 
calculative method. 

The fifth chapter on secondary stresses, consequent 
upon the rigid connection at the nodes of the framework 
by rivets or by friction on the pins, is more satisfactory, 
partly because, in addition to the original essay by Mau- 
derla—Aligem. Bauzeitung, 1880—and that by Winkler— 
Vortrdge, 1881—but little has been written on the subject 
partly because the graphical treatment seems to render 
great assistance in the solution of these problems, which 
are so intricate that for a long time to come practical 
engineers will have to be content with approximate results. 
The solution consists of the establishment of relations 
between the angular movement of the ends of the bars at a 


bars at that node. The sum of these moments being nil 
we obtain an equation, and there will be as many 
equations as there are nodes in the framework. For the 
solution of these equations a graphical method is given 
here, which begins with an assumption of one unknown 
quantity at random, and continues correcting the results 
until the residual error becomes inappreciable. This 
method throws an interesting light upon the possibility 
of solving, graphically, equations with more than one 
unknown quantity of a certain form—such as also occur 
in the problem of continuous girders. In this way an 
example has been worked out, being a girder with 
parallel chords, ten diagonal crosses, and eleven verticals ; 
and it is found that, at the most unfavourable point, the 
increase upon the primary by the secondary strains 
amounts to about 60 percent. In conclusion, an approxi- 
mate graphical method by Professor Landsberg is 
explained, which is based upon the assumption that the 
sectional moment of inertia of the web-bars of the 
girder is inappreciable compared to that of the chord- 
bars. This, applied to a Schwedler truss, where the 
assumption appears particularly justified, gives a differ- 
ence between the strains from this and from the accurate 
naraee of not more than one-tenth of a ton per square 
inch. 

The last chapter deals with frameworks in space, and 
the means of distinguishing between statically determined 
and undetermined frameworks in space. The leading 
cases of bridge frameworks and piers—being frameworks 
inspace in virtue of the wind-bracing frames—are ex- 
plained, and the example of a bridge is calculated 
according to an approximate method by Koechlin 
(“Applications de la Statique Graphique”). The 
chapter ends with a complete graphical determination 
of the stresses in the iron framework of a cupola. 

We think that the book is decidedly worth the notice 
of many of our readers, and, as only a few may have an 
opportunity of forming their own opinion upon it, we 
have endeavoured to give a complete abstract of its 
contents. It will be seen that graphic statics do not 
embrace all statical problems which engineers have to 
solve, and that among those which can be solved 
graphically and by calculation there are some that have 
to be approached by a needlessly circuitous route, if graphi- 
cally—see the problem, p. 180; but the explanation how 
the graphical method may be applied even to such a 
case is not valueless, for, if not there, it is sure to be 
applicable elsewhere in a modified form. 








CRAMPTON’S LOCOMOTIVE. 


In the year 1846 a large and powerful express locomotive, 
the Great Britain, was built for the Great Western Railway 
from the designs of Mr. Brunel and Sir Daniel Gooch. The 
broad gauge offered peculiar facilities for the construction of 
large engines which would be steady while running at high 
velocities. The designers of locomotives for the narrow 
gauge were considerably hampered, however, by the want of 
space. The following extract from D. K. Clark’s work on 
“Railway Machinery’ shows clearly the difficulties with 
which the engineers of those days had to contend :— 
“ After all that had been done by Stephenson and others 
to turn out an engine to suit the common gauge, 
which should combine the three desiderata—power, speed, 
and stability—it was obvious that a low centre of gravity 
and a high driving wheel were antagonistic el ts, and 


— 
—— 


THE INSTITUTION OF CIVIL ENGINEERg, 


VIBRATORY MOVEMENTS OF LOCOMOTIVEs, 

At the third ordinary meeting of the session, on the 25th f 
November, Sir John Codde, K.C.M.G., president, in the chair. 
paper read was on the ‘ Vibratory Movements of Locomotives, 
and on Timing Trains and Testing Railway Tracks,” by John Milne. 
F.R.S., and John McDonald, This was an account of certait 
instruments which had been designed to register the oscillations 
and vibrations of trains, so as to give an automatic record of th 

run, and information as to the condition of the track. These instre. 
ments weremodified forms of Seismographs, the ordinary earth uake 
instruments being affected so much by the suddenness of the jolts 

and by changes in inclination, as to be unsuitable for this purpose’ 
The apparatus for recording vertical movements consisted of q 
clock spring coiled upon an axle, and connected with a lever 
carrying a weight in such a way that when the spring was wound 
the weight was supported by it. The result of this combination was 
that for up-and-down movements of the apparatus some point in 
the weight remained at rest, and the relative motion of the apparatus 
and the weight was recorded by means of a pointer attached to 
the lever. orizontal vibrations were a by the move. 
ment of pointers attached to two pendulums, the planes of 
motion of which were at right angles to each other. The simplest 
form of pendulum was a metallic cylinder, free to swing on pivots 
placed on its upper edge. The oscillations of the pendulum 
might be controlled by giving a certain frictional resistance to 
the movements of the pointers, as, for instance, by increasing 
the pressure upon the writing point. Another method of 
making the vibrations of the pendulum dead-beat, by coupling 
together two pendulums with a sliding joint, was also shown, 
The recording surface might be a drum, covered with metallic 
or ordinary paper and driven by clockwork, the pointers being 
strips of metal, pencils, or pens ; and to obtain a record extending 
over a considerable period a long band of paper rolled on a drum 

as in the Gray-Milne Seismograph, was pulled over another drnm 
and wound up on a third, driven by its own system of clockwork, 
Reference was made to fifty-eight locomotives now in Japan, on 
which experiments were carried out. In England, diagrams had 
been taken in carriages running on the London and North. 
Western, the Caledonian, the Great Northern, the South-Eastern, 
and the Metropolitan Railways ; and in America a diagram, the 
original of which was exhibited, was taken, showing the motion of 
a carriage between New York and San Francisco, a distance of 
about miles. As the diagrams produced by the vibration. 
recorder were evidently connected with the balancing of the engines, 
details of the weights of reciprocating parts and the balance. 
weights were given, together with the equivalent balance-weight, 
which was determined experimentally in the following manner :— 
A pair of wheels, with their balance-weights and crank-pins, were 
placed on the rails, A large round steel ring was then hung from 
the crank-pin, and from this weights were suspended until a 
balance was obtained. This weight hung upon the crank-pin was 
called the equivalent poner nt arg and it was found that when 
this weight was nearly equal to that of the reciprocating parts— 
that was to say, when the horizontal component of the energy 
due to the reciprocating parts was balanced—the diagrams 
for longitudinal motion were small. Most of the diagrams 
were taken on locomotives running on the line between Tokyo 
and Yokohama, a distance of 17} miles, and they showed that 
there was a relationship between the character of the line and 
the recorded movements. Soft ground could be distinguished from 
hard ground, and the effects of bridges and culverts were recorded, 
all diagrams on the same line showing the same characteristics. 
As an illustration of the use of the instrument, two diagrams 
were shown, taken on different engines running over the line 
from Shinbashi to Yokohama, the paper moving at the rate of 
lin, to the minute. It was ‘elated ¢ out that as Shinagawa was 
approached the diagram became larger. This was explained by the 
fact that this portion of the track rested on the mud of Tokyo Bay, 
and was therefore soft and yielding. Atthe third minute after start- 
ing a sudden movement of the pointer occurred as the engine passed 
one of the culverts, but the cause of this jerk had not been deter- 
mined. The train was seen to have left Shinagawa two minutes late, 
and to have stopped at Omoria minute and a-half, instead of one 
minute, thescheduletime. Between Omori and Kawasak were irregu- 
larities indicating soft places, but the most important mark occurred 
in the seeond span of the 40ft. — forming the water-way 





they were assumed to be incompatible. The gauge could 
not be increased. Engineers had, therefore, to find their 
additional power longitudinally and upwards. To gain high 
speeds they assumed a high wheel, and a high wheel required 
a high boiler. To exert power they adopted large cylinders, 
and to obtain me they applied long boilers. Mr. T. R. 
Crampton has the merit of having solved the problem, in all 
its fulness, of combining a low centre of gravity with a large 
wheel and a powerful boiler. He conceived the idea of an 
extreme driving axle, removing it from under the boiler and 
placing it in the rear of the fire-box. This stumbling-block 
being removed, he lowered the boiler to just clear the axles 
of the carrying wheels, removed all the machinery to the 
outside, enlarged the fire-box, and rendered every part 
accessible. Great freedom in every respect was thus gained, 
and unwonted facilities were afforded for properly — 
tioning the engine. The method of the outside driving wheel 
with some minor novelties formed the subject of a patent by 
Mr. Crampton, granted in February, 1843.” 

The first two engines constructed under this patent were 
built for the Namur and Liége Railway by Messrs. Tulk and 
Ley, at the Lowca Engine Works, Whitehaven, now the 
Lowca Engineering Company, in 1846. In the same year, 
the London, a larger and more powerful passenger engine, 
was commenced for the London and North-Western Railway, 
and completed in 1847. The illustration is a fac-simile of 
the working drawing for this third engine. The London had 
cylinders 18in. by 20in.; driving wheels, 8ft.; carrying wheels, 
3ft. 9in.; 229 brass tubes, 12ft. long, 2in. external diameter, 
contracted to ljin. external diameter at the fire-box end; 
grate surface, 214ft.; fire-box surface, 91ft.; tube surface, 
1438ft.; total surface, 1529ft. The weight of the engine 
when empty was twenty-four tons. 

It will be seen from the illustration that the boiler was not 
cylindrical, in consequence of which it had to be stayed 
transversely by wrought iron stay bolts throughout its entire 
length. The fire-box was of copper, the tube-plate jin., and 
the other plates jin. thick; the smoke-box tube-plate was of 
iron Zin. thick, and the barrel-plates y;in. and jin. The 
working pressure was 100 lb. per squareinch. The tires were 
of Bowling sections, Nos. 11 and 19, purchased in 12ft. and 
25ft. Gin. lengths, and afterwards welded up. 

At the time of building Crampton’s locomotives the 
practice of counterweighting had not been introduced, and 
consequently most of the locomotives built at that time were 
unsteady at high speeds, this fault being developed to such 
an extent in the outside-cylinder engines previously built as 
to cause that class of engine to be abandoned for some time. 
In Crampton’s engines the great mass in front of the driving 
wheels controlled the unbalanced action of the reciprocating 
weights, the motion, in consequence, being very steady. It 
may be of interest to add that, although patented by 
Crampton, locomotives were constructed in America in 1882 
by Mr. Baldwin, having the driving wheels behind the fire- 





node of the framework and the bending moments in the 


box, but these engines were of much smaller dimensions. 





ing up to the large bridge at Kawasaki. This mark was found 

regularly in all the diagrams, and a staff of workmen who knew 
nothing of the experiments, having been sent to examine the 
place, reported that a sleeper on the second span of the down 
track yielded, when a train passed, twice as much as any of the 
other sleepers, Between Tsurumi and Kanagawa the diagram was 
rather larger, indicating a soft place that uired attention. 
Yokohama was reached four minutes late, the places where time 
was lost being easily determined upon a close examination of 
the diagram. The record of longitudinal motion was found to show 
most clearly differences in ne, the size of the diagrams 
upon engines which differed only in the balancing having been as 
6 tc 27. A striking feature in the diagram of longitudinal 
motion was that it indicated ts and ts by deviating 
to the right and left of a median line. Curves were mark 
in a similar manner by the portion of the instrument recording 
transverse motion. The observation that certain locomotives gave 
a larger longitudinal diagram than others suggested that such 
engines were not exerting their power in an economical manner. 
It was found that the engines which had used the least coal 
per mile were those in which the difference between the 
weight of the reciprocating parts and the equivalent balance 
was small; and, on the contrary, in those engines where the 
difference was large the consumption of coal and oil was consider- 
ably greater. It occurred to the authors that engines yielding 
different diagrams might show a difference in the wear of their 
tires. The data obtainable were meagre, but they appeared to 
indicate that those engines which gave asmall diagram for longitu- 
dinal motion did not wear out their tires so quickly as others. 

The conclusions arrived at by the authors were :—(1) The vibra- 
tion recorder might be of value to those who had to deal with the 
management of the traffic, inasmuch as it furnished details of the 
times of stoppage and —— at any part of the run. (2) The 
instrument might be u by those who had to inspect lines. 
Variations due to carelessness on the part of the platelayers 
were recorded. Curves, ascents and descents, and even slight 
variations in grading, were indicated; faults in sleepers, irre- 
gular yieldings on bridges, soft portions of the track, and 
other imperfections, were definitely marked ; and changes in the 
permanent way could be at once detected if such diagrams were 
taken at intervals. (3) The vibration recorder might furnish 
information of value with regard to the manner in which a 
locomotive should be balanced, the vibrations due to this cause 
being measured by the diagrams for longitudinal and vertical 
motion. For this pu diagrams might taken on a surface 
running at the rate of Yin, r second, In this case each vibration 
of the locomotive was ssoonhed separately, and from these diagrams 
the maximum acceleration of each backward and forward motion 
had been calculated. 











THE NortH OF ENGLAND Iron TRADE.—Mr. Waterhouse’s return 
for September and October was rendered on Wednesday to the 
North of England Iron Trade Board of Arbitration. From 
examination of contracts and books of different firms the pro- 
duction of plates, bars, rails, and angles is found to be 46,000 tons, 
against 41,000 in July and August. The net average price 1s 
£6 0s. 9d., a rise of nearly 10d. per ton. This leaves wages 
unchanged on the sliding scale. By April wages had risen 25 per 
cent. from the minimum of 1 In the summer 74 per cent. 
reduction occurred, but the decline is now arrested. 
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LIGHTHOUSE ILLUMINANTS. 


Ir will be remembered that the Trinity House some little 
ime ago made a set of experiments at South Foreland for 
- urpose of ascertaining the respective merits of gas, oil, 
: qd electricity as lighthouse illuminants. Their report is a 
= yoluminous document, published as a Parliamentary 
Ms r by the Board of Trade, in which their experiments, 
Perh extended over @ year, are set out in much detail. 
Great pains were evidently taken by the gentlemen who 
compiled it, as well as by the experimenters themselves. 
Their final conclusion was to the effect that for great head- 
jands the electric light was the best; and that for all ordinary 
lighthouse purposes oil was the most suitable illuminating 


agent is conclusion it will be seen that the Trinity House 

ave no place to tyre as a lighthouse illuminant. Their 
cision with regard to this caused some surprise amongst 
shipowners and maritime people, who had been watching the 
experiments and the operation of the great gas lighthouses 
which had been established on the Irish coasts for some 
ears. Further investigation was demanded, and memorials 
to that effect were forwarded to the Board of Trade from 
Glasgow, Liverpool, and other important seaports. Mr. 
John R. Wigham, the originator of this gas system of light- 
house illumination, supported the contention of the ship- 
owners, and pointed out that the experiments were incom- 
plete, and that the details in the body of the report respecting 
the performance of gas in the experiments were such as not 
to warrant the conclusion of the Trinity House in excluding 
it from the list of suitable lighthouse illuminants, but 
entitled it to a high place in their recommendations. 

In view of these remonstrances the Board of Trade remitted 
the report of the Trinity House for examination to Sir George 
Stokes, Bart., M.P., President of the Royal Society, and two 
Fellows of that body to be selected by him. He selected 
Lord Rayleigh and Sir William Thomson. The report of these 
three eminent scientific gentlemen has recently been made. 

It pays just tribute to the work of the Trinity House in the 
experiments and the scientific gentlemen who assisted them, 
and in general it corroborates their conclusions, though it 
does not entirely support their final conclusion adverse to 
gas. In the commencement of their report they say that they 
“are not surprised that the 5 eg lights which have been 
erected at some points of the Irish coast on the system which 
has been so ably worked out by Mr. Wigham should have 
created a strong feeling on the part of shipowners in favour 
of gas; but obviously the point which has to be considered is 
not what has been done in the past, but what can be done in 
the future.” They say, ‘‘ Gas naturally lends itself more con- 
veniently to intermittence than oil, since with gas a perfectly 
sharp transition from light to dark, or the converse, is effected 
by turning off or turning on gas ; whereas with oil the transi- 
tion has to be made mechanically by means of shutters or 
screens, and is less sharp; and this, as far as it goes, gives 
some advantage to gas, even independently of the considera- 
tion of the saving of the illuminant,” and they especially speak 
favourably of oil gas because of its “superior illuminating 
power and simplicity of production.” This was the kind 
of gas first used by Mr. Wigham at the Baily lighthouse. 
They also refer to the great power of the electric light, which 
they esteem to be the most powerful of the three illuminants, 
and to the place which oil naturally holds in lighthouse 
illumination ; and referring again to gas, they say, ‘Gas 
yields itself with special facility to the conferring on a fixed 
light of a distinctive character by means of intermittence, 
and that by an actual saving of the illuminant.’ They make 
special reference to the important practical subject of the 
illumination of fog by lighthouse lights and the sky flashing 
arrangement invented by Mr. Wigham, stating that they 
would have been glad if that particular matter could have 
been subjected to direct trial. 

Their final conclusion recites the undoubted advantages 
which gas possesses over oil in some respects, such as facility 
of increasing its power on the “sudden occurrence of fog, 

~~ of making instantaneous transition from light to dark, 

vc.; and, while not ignoring the usefulness of either oil or 
electricity, gives gas an important place as a lighthouse 
illuminant, and even states that there may be special reasons 
in particular cases for giving preference to gas.” It is evident 
that by far the most important part of this question is that 
which refers to the illumination of fog. Any ordinary light- 
house light is good enough for clear weather, if it possesses 
characteristics to enable the mariner to recognise the light- 
house on which it is placed; but the great question which, 
above all others, it was intended to solve by the South Fore- 
land experiments, namely, what is the best light for making 
itself felt in fog has, according to the report of Sir George 
Stokes and his colleagues, not yet been settled. The Com- 
mittee expresses regret that this important part of the ques- 
tion should still be unsettled, and we cannot see that there 
would be any great difficulty in making thoroughly conclu- 
sive experiments on this head. The electric light shown at 
South Foreland was by far the most powerful that had ever 
been tried. After the experiments it was placed in practical 
operation as a lighthouse light at St. Catherine’s, Isle of 
Wight. In these columns we gave full particulars of that 
establishment, which there is no doubt is the most magni- 
ficent of its kind in the world. Let there be placed alongside 
this great light the best gas light which the inventor can 
devise, and let the observations of mariners during a period 
perhaps extending over two or three years be taken. The 
result should certainly decide which of the two is found, not 
only in the opinion of experts, but is absolutely found in fact, 
to be more frequently visible in fog. As this report of the 
Committee of the Royal Society has again opened up the 
question, it has perhaps become necessary again to consider 
this one of relative powers of the different lights in fogs, even 
if we assume that the question of cost remains as it was 
settled by the prior report. To test this the above-mentioned 
simple course may be commended to the attention of the 
Board of Trade and the Trinity House. There really is not 
much left to test, as is shown 4 the following conclusions of 
the reports of the Report of Committee of the Royal Society :— 


“I, We think that the experiments establish the superior 
power of the electric light as exhibited at the South Foreland 
under all conditions of weather, &c. 

‘IT, We think that the statement here made of the relative 
efficiency of gas and oil for revolving lights is borne out by 
the experiments. 

“III. The same may be said of the superiority of the 
Superposed gas light as shown through fixed lenses. As 
regards the cause of the superiority, we should be disposed to 
attach chief importance to the circumstance reférred to in 
the body of the report, that inasmuch as in this case the 
light is condensed by the optical apparatus in vertical planes 





only, the inferiority of the oil light as regards the initial 
quantity emitted is not compensated as with annular lenses 
by its superior condensation arising from the smaller width 
of the flame. 

“IV. We think that the photometric measurements esta- 
blished the superiority of the Douglas to the Wigham burner, 
as regards economy and the efficiency arising from greater 
concentration of light. Whether the employment of glass 
chimneys forms any serious drawback is a matter about 
which we have no information. 

“V. Though gas possesses undoubted advantages over oil 
in some respects, such as facility in increasing the power on 
the sudden occurrence of a fog, absence of the necessity of 
trimming, power of making instantaneous transition from 
light to darkness, and conversely, we do not think these 

vantages sufficient to outweigh the advantages which 
mineral oil possesses for ordinary employment on account of 
its simplicity and economy. We think, too, that for specially 
important sea-lights the experiments show that electricity 
offers the greatest advantages. At the same time, we see no 
reason for confining the choice to these two alternatives; nor 
does it appear that the words of the report so confine it. 
There may be special reasons in particular cases for giving 
preference to gas, and it seems even desirable that mariners 
should have the opportunity of witnessing the effects of 
different systems, which would thereby be subjected to the 
test of long continued practical experience.” 








ROBINSON’S PATENT AIR ENGINE. 


THE air engine which we illustrate by the accompanying 
engravings takes a place for small powers where it is undesir- 
able to have the difficulties of a small steam or gas engine, 
and where an engine without delicate mechanism is 
required. The engine is remarkably simple in character, 
the main ideas involved in its design being most ingeniously 
carried out. Although it ignores some of the refinements 
which killed the earlier and larger caloric, or hot air engines, 
it possesses important points which, it is claimed, make it 





a practica’ success. These engines can be worked either by 
coal or coke or gas, and the absence from complicated 
mechanism is readily seen from the engravings. The tem- 
perature of the working cylinder is so low that the wear and 
tear of it and the piston is, we are informed, almost nil; and 
this is shown by the fact that the oil required is reduced, itis’said, 
toa nominal quantity. When*gastis{not‘used'a coal;firefof slow 
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combustion is employed with great economy, and the smaller 
sizes of engines may be worked when required by oil lamps. 
There is no internal combustion or ignition in the cylinder, 
so that the parts are not subjected to dirt or shock. A steady 
impulse is given to the piston at each revolution of the 
engine. The action of the engine is as follows :—Referring 
to the section, A is the air chamber, which is heated at its 
lower end by a slow combustion fire within C, or by gas or 
otherwise as before mentioned; B is the working cylinder, 
D is a passage leading from the air chamber A to the working 
cylinder B. The piston B' is thus free to be acted upon by any 
change of pressure which takes place within the air chamber 
A; Tis the so-called “regenerator,” for heating and cooling the 








air. The crank G is driven by the piston B! by the direct 
connecting-rod H, and the same crank pin drives the regene- 
rator I by means of the links E!, the lever F, and the links 
E. A plain balanced disc can thus be used to balance the 
moving parts, and it will be seen that as the reciprocating 
parts are moving at right angles to each other, the balancing 
can be done more perfectly than would otherwise be possible. 
The arrangement of the engine renders the parts easy of 
access. The upward action of the regenerator causes the air 
to be heated, and the downward action has a cooling effect. 
Assuming the engine to be in the position shown in the 
section, the regenerator has been lowered by the gear E, F, 
E!, and crank pin G, and the air is consequently cooled, the 
piston is therefore making its instroke. The regenerator is 
then raised, heats and expands the air, and the piston is 
forced outwards, and the action is repeated. The engine is 
easy to start and stop, and will work long runs almost without 
attention. These engines have now, it is said, been tested 
in practical use with satisfactory results, and may be seen 
working at Messrs. A. E. and H. Robinson’s, Great Bridge- 
water-street, Manchester, and in other places. Some of the 
engines are arranged with vertical cylinders. They are made 
in several sizes, up to about 4-man power. 








THE FLOODS AND THE MANCHESTER SHIP 
CANAL. 


THE storms at the end of last week were accompanied by 
heavy rainfall, which continued on Sunday, and on the 
following day the flood waters “were out” in the valleys of 
the Mersey and Irwell, and also of their tributaries. The 
portions of the Manchester Ship Canal which were flooded a 
fortnight previously, and on ms A preparations for getting 
rid of the influx of water were in hand, have been again 
flooded, and to a greater extent. On this occasion the Irwell 
overflowed the navigation towing-path above Throstle Nest 
Weir, and made its way into the Manchester Docks, the arms 
of which are nearly completed, but not the quay wall 
fronting the river. The river also made its way into the 
Salford Docks. These are practically finished below water, 
and the dams can readily be removed by dredgers. The 
excavation of the canal was being taken out in lengths 
between the bends of the old river-course. Some of 
these lengths were already finished, and the river water 
was let into them some time ago, the wide cutting 
above Barton having been filled as long since as the month 
of June. The river valley has always been subject to floods, 
and without making a dam along the whole length, as well 
as at the end of the cuttings, it would be impossible to keep 
out the flood water. Indeed, many of the lines of levels for 
the Parliamentary surveys were taken by sounding from 
boats, which made their way through gaps in the fences and 
gateways. 

Passengers by the Cheshire Lines Railway from Man- 
chester to Liverpool saw the flooding of the Manchester 
Docks, and of the cutting in which the Irlam Locks are 
being built. The Mode Wheel Locks and the works at 
Barton Aqueduct are also submerged, and these portions will 
have to be pumped out. The meadows at Arpley, on the 
south side of the river by Warrington, were covered with 
water, nothing but the tops of the fences being visible, and 
this was the case from Latchford Station to Warburton, past 
Thirlwall and Lymn, the flood waters reaching in some cases 
close to the railway embankments, upwards of a mile from 
either river or canal. The Bollin, above its junction with 
the Mersey, was also in high flood, and filling the valley as 
far as eye could see. 

The following official 
24th inst.:— 

“The engineer’s report with reference to the recent 
flood is that, so far as can be ascertained, no injury what- 
ever has resulted to the permanent works. The greater 
part of the work within the area affected by the flood is 
either completed or so nearly so that the water will be 
allowed to remain where it is, and the remaining excavation 
will be completed by dredging. The Manchester and Salford 
Docks have been filled with water, and the former will have 
to be pumped out, as they are not quite finished. The walls 
of the Salford Docks are, however, completed above the 
highest water level, and, the excavation also being finished, 
it will not be necessary to pump the water out. The Mode 
Wheel Locks, which are in a very forward state, will be at 
once pushed on to completion, when the large sluices there 
will admit of the river up to the Manchester Docks being run 
off nearly dry in order to complete the works. Below Mode 
Wheel Locks the water will have to be pumped out, but the 
work will not be stopped, as the walls are considerably above 
water level. Lower down the river the Warburton cutting 
was filled with water; but it is fortunately completed, and 
the water will not, therefore, require to be pumped out.” 

In the evening the following supplementary report was 
issued :—“ All the dams stood firm between Stickins and 
Irlam; but the river Irwell, overflowing the meadows above 
Stickins, and finding a low course below Davyhulme, flowed 
into the cutting between the new locks at Irlam and Barton, 
washing away a portion of a field at the point at which it 
entered the cutting. There are now at work in this length 
seven centrifugal pumps, and four additional ones will be put 
to work at once, and it is expected that the water will be 
pumped out from the cutting and from Irlam and Barton 
locks before the end of the year. Part of the walls of the 
locks are above water level, and will allow of the work 
progressing, and as the water is lowered by the pumps more 
men will be put on each week. No damage has occurred to 
the work between Latchford and Eastham either from the 
gale or the flood, and the men and plant which have been 
thrown out of employment on the upper sections will be sent 
to work on the lower part of the canal for the present. 
There are no locomotives in the flooded cuttings, and fortu- 
nately there has been no loss of life.” 

Brindley used to assert that the main use of rivers was to 
supply canals with water; and if he could now see the Ship 
Canal flooded from Manchester to Warrington, the length on 
which it is as much a river as a canal navigation, but clear 
of floods and such-like troubles below, where it is a canal 
pure and simple, he would, no doubt, abide by his judgment, 
especially seeing that the traffic on his own Bridgewater 
Canal is moving tranquilly along, as if the elements could 
not affect it. However true Brindley’s view may be of 
navigations which do not enlarge the capacity of @ river as a 
flood channel, he had not in contemplation making a 
navigation which would enlarge the sectional area of the 
river three or four-fold, and constructing sluices which could 
deal with the floods wholesale. It is unfortunate for the 
Ship Canal works that we have entered upon a wet period, 
and before rain comes again we hope the cutting from 
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Warrington to Manchester will be available throughout as a 
flood-water channel, and in that case any great rise in the 
river will be a thing of the past. Meanwhile pumps will 
have to be set to work to clear out the water wherever work 
remains to be done below the level of the ordinary stream, 
and to recover the plant that has been submerged. 








THE CLEVELAND INSTITUTION OF ENGI- 
NEERS. 


THE twenty-sixth annual meeting of the Cleveland Institution of 
Engineers was held at Middlesbrough on Monday last. Mr. Chas. 
Wood, Tees Ironworks, Middlesbrough, occupied the chair, and 
among those present were Messrs. Richard Howson, Jno. Gjers, 
Ayresome Ironworks, Middlesbrough, E. F. Jones, Normanby 
Ironworks, Middlesbrough, Illtyd Williams, Linthorpe Ironworks, 
Middlesbrough, T. C. Hutchinson, Loftus Ironworks, J. E. Stead, 
F. H. Marshall, Ormesby Ironworks, C. J. Bagley, Moor Ironworks, 
Stockton, A. Cooper, North-Eastern Steel Works, Middlesbrough, 
T. D. Ridley, W. H. Panton, Teesside Ironworks, Middlesbrough. 

The Secretary, Mr. A. Macpherson, reported that the council 
had that evening elected eight new members, among whom was 
Mr. Henry Fell Pease, M.P. He then reported that the council 
had unanimously elected Mr. Charles J. Bagley, of Stockton, as 
next president. The annual report and balance-sheet was read, 
the latter showing receipts £205 3s. 3d., and an expenditure of 
£212 1lés. These having been received and adopted, Mr. Wood 
vacated the chair, and was thanked for his conduct in the chair 
during the two years he had held office. 

Mr. Bagley then took the chair, and delivered his inaugural 
address, which, after a few remarks on the progress of the institu- 
tion, was mainly devoted to a ‘Comparison of American and 
Cleveland Blast Furnace Plant.” He remarked that a good many 
local engineers had lately visited the United States with the Iron and 
Steel Institute, but none had come forward yet with a paper on 
their American experiences, though he hoped to have somethin, 
from them before the end of the session. He would give a reco: 
of his own experience of a visit te the States, when he spent a 
month inspecting some of the principal iron and steel works, 
including the Thomas furnaces, the various works at Pittsburgh 
and — and the furnaces in the Southern States. He was 
more struck with the progress made in their blast furnaces than 
in any other branch of the iron trade. Some of the furnaces in 
the neighbourhood of Pittsburgh made over 2200 tons per week on 
the average when working on the easily reducible ores from Lake 
Superior. These extraordinary productions, he might say, could 
only be obtained when working one particular kind of ore, which, 
although not materially richer than the other ores available, was 
less refractory—indeed, it was so easily reduced that refractory 
was hardly the word for it. There was no such wonderful ore in 
England, and he would not compare these furnaces with the 
Cleveland furnaces. The furnaces in the Southern States were, how- 
ever, about the same height and diameter of bosh as the English, 
and were working on ores varying from 40 to 45 per cent., and might 
therefore be compared with British furnaces working on calcined 
stone averaging about 40 percent. The ores were mostly hema- 
tite, but as a set off to this their coke was inferior to ours. 
Thus, of ali the furnaces in the States, these might best be com- 
pared with Cleveland furnaces. The American engineers had had 
magnificent opportunities to improve their practice, for during the 

t twenty years there had been hundreds of furnaces built in the 
nited States. New tracts of ore and fuel had been opened up, 
each field presenting new features and difficulties to be overcome. 
The experience thus gained had shown them the possibility of in- 
creasing the output of the blast furnace enormously. The Ameri- 
cans all believed in rapid driving, and to this enc they had gone 
on steadily increasing the blowing power, adding boilers, engines, 
stoves, &c., until at last it almost amounted to this, that each blast 
furnace had a separate plant to itself. Works laid on these lines 
were now working in the Southern States, and making from 1000 
to 1200 tons per week from materials not much, if any, better 
than ours. hile the Americans had been making these rapid 
strides Cleveland engineers had been standing still ; in fact, since 
1875 not a single new furnace had been built in that district, so 
that our engineers who once held the proud position of being the 
leading blast furnace engineers were now from lack of oppor- 
tunity being outstripped in the race. He understood that 
one of the works in the district had been ‘ Americanised,” 
so as to produce 1000 tons per furnace per week, but this was only 
possible where the works had originally been laid out on an excep- 
tionally large scale. Taking an ordinary Cleveland plant making 
500 tons per furnace per week, if it was pro to increase the 
ae aye to 1000 per week they must double the number of 
ilers, engines, stoves, calcining kilns, and, instead of one hoist to 
three furnaces, they must have a separate hoist to each furnace. 
The well of the furnace would also be too small to hold the 
increased quantity of iron and slag brought down by the extra 
blast, and it would be necessary to reline the furnace. Also a 
chimney to each furnace would be necessary instead of a chimney 
to three or more furnaces, as was frequently found; and the cold 
blast main, hot blast main, down comers, steam pipes, and feed- 
water pipes would all be too small, so that larger mains and pipes 
would have to be put in. Finally, the chimney flues aa be 
unable to deal with the immensely increased quantity of waste 
gases. The additional chimneys could be built, but he doubted 
whether the chimney flues could be enlarged, throughout their 
eo in any existing works in Cleveland, as they were generally 
underground, and hemmed in on all sides by the foundations. The 
other difficulties might be got over, but this last difficulty was 
almost insurmountable. This was rather an alarming prospect for 
any firm to contemplate, and it seemed that it would be cheaper to 
start afresh with a clean sheet of paper on a green field. No 
doubt an installation on this scale might cost some £10,000 more 
per furnace, but it would seem to be worth while incurring this 
extra expense, as he estimated the whole additional outlay could 
be recou in twelve months. His calculation was made in this 
way :—The coke used would be brought down from 23cwt., the 
present average of Cleveland, to 19 cwt., or a saving of 4cwt. per 
ton, which at current prices equals 4s., and a saving of at least 2s, 
per ton would be effected in wages, standing charges, interest on 
capital, &c., making altogether 6s. per ton, which on 50,000 tons a 
year was equal to 415,000 a year per furnace, an economy which, 
if taken at only £10,000 a year, would pay for itself in twelve 
months. Engineers in Cleveland had in regard to blast furnace 
practice been standing still for the past fifteen years, and were now, 
as shown by that comparison, a long way behind in the race. It 
behoved them, then, to boldly face the difficulty, and do their 
utmost to bring themselves into line with their competitors in 
America. Never previously had they been behind in blast furnace 
practice. Capital had not been wanting to develope steel in all its 
varieties, such as Bessemer, Siemens, and basic, and to convert 
British puddling forges into steel works, and he had no fear that 
capital would not be forthcoming to re-organise our blast furnaces, 
so as to make them second to none in the world. He would indi- 
cate how the re-modelling might be effected in many cases. If 
the engines were made condensing, no new boilers would be 
needed, as the same boilers would do nearly double the work. 
Again, if the stoves were firebrick, they could be raised so as to 
give nearly double the heating surface, but where pipe stoves 
existed it would probably be necessary to demolish them alto- 
gether. The gases might be taken off by two down-comers 
instead of one, and if the works were cut in two, metaphorically 
speaking, the extra engines, chimneys, &c., being built at the 
other end, then the flues if blocked in the middle might be made 
to work to two chimneys. Chimneys also might be put to each 
stove so as to relieve the pressure in the flues, and in various ways 
Cleveland engineers would find ample room to exercise their 
ingenuity. He did not know any work which called for more 


resource than the converting of an old works so as to adopt all 
available means at hand to the greatest advantage. In some such 
way the oldest plants could be very much improved, and it would 
soon repay itself. It had been urged that hove was no profit in 
fast driving, that the expense of relining more frequently ran 
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railway. The Croton water mains will have to be shifted in $0) 
laces. An awkward job will be the laying of new mains for the § e 
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away with any advantage gained by driving, but that objecti 
could not be raised in face of the foregoing facts, and if, instead of 
taking five or six months for relining they did it in six weeks as in 
America, the objection disappeared altogether. 

Mr. Arthur Cooper, in proposing a vote of thanks to the Presi- 
dent for his address, said they hailed with delight a gentleman 
who told them how and where they were wrong, and also how to 
remedy their defects. Mr. Jno. Gjers seconded, and the vote was 
carried unanimously. 

The Secretary then submitted a ye by Mr. W. Henry Fryer, 
of Coleford, Gloucestershire, on ‘‘The Desiccation of the Blast in 
the Manufacture of Pig Iron.” It was agreed that the discussion 
on this be taken at the next meeting, when also a paper will be 
read by Mr. Davies on ‘‘ The Basic Open Hearth System,” and Mr. 
P. C. Gilchrist has promised to be present. 

Mr. Hawden said that Mr. Fryer in his paper had dwe!t upon 
the virtues of desiccating the blast, but he Mad not told them how 
they might get rid of the moisture. 

The Secretary read a communication which stated that Mr. 
Fryer proposed to do this by passing the air over dilute sulphuric 
acid, calcium chloride, or quick-lime in towers, and he described 
the apparatus for that pu . 

Mr. Stead said it would SS well if the ironmasters of Cleveland 
and other districts would compare the consumption of coke during 
the months of the year when it was cold with that when it is hot. 
He said Mr. Fryer had stated that the amount of moisture in the 
blast was 0°8 per cent. That might be the average, but in frosty 
weather the amount of moisture was only about half of what it 
was in the hot months. They had often heard of greater yields in 
some districts in frosty weather. In America that difference ought 
to be very marked indeed, seeing that in the winter the tempera- 
ture was frequently below zero, and in the summer time it was 
extremely hot, and there was a great amount of moisture in the air. 
He would get some data from America on the subject. 

Mr. Hawdon remarked that at the Edgar Thomson steel works 
in blowing a Bessemer converter they had to use 10 per cent. of 
silica in the summer, and only 8 per cent. in the winter, this being 
due probably to the difference of moisture in the air. 








ELECTRIC LIGHTING AT WOKING. 


THE growing town of Woking, which has hitherto been entirely 
withouttany form of public lighting for streets or houses, has now 
adopted the electric light under the auspices of the Woking Elec- 
tric Supply Company, Limited, of Palace-chambers, Westminster. 
A suitable site for the works has been secured on the nortb side of 
the London and South-Western Railway, in the vicinity of the 
London and Basingstoke Canal; here substantial brick buildings 
have been erected, comprising boiler-house, engine and dynamo- 
house, offices and stores, containing at present a plant capable of 
dealing with 4000 lights, consisting of two multitubular externally 
fired boilers, fitted with donkey pumps, circulating and feed tanks 
on columns, Xe. 

The engine and dynamo house is a large and lofty building, 
containing two high-s triple-expansion vertical, condensing 
engines, capable of indicating about 100-horse power each, with a 
boiler pressure of 1501b. per inch, at a speed of 340 revolutions per 
minute. The engines are coupled direct to two Kingdon alter- 
nators, wound for the high tension of 2000 volts. The magnets of 
these are excited by a continuous current dynamo, driven by a 
belt. Each dynamo has a capacity of 30 amperes at a tension of 
2000 volts, or 60 kilowatts or Board of Trade units. The trans- 
former system is in use in the district. The mains are insulated 
cable, laid at the roadsides in stoneware pipes. 

The dynamo house contains all necessary distributing and 
regulating apparatus, together with electrical instruments and 
gauges. A 6-ton travelling crane spans the entire engine 
and dynamo house, and is available for lifting the machinery. 
The plant as at present fixed is intended to supply 2000 lamps 
in duplicate, but arrangements have been made with the view 
of extension as occasion may require. Water for feed and 
condensing purposes is obtained from and returned to the canal 
by means of underground pipes delivering into a sump below 
the cistern, to which it is raised by a special auxiliary pumping 
engine, which also works the air pump of the condenser. From 
the tank the water blows to the surface condenser and then returns 
to the canal uninjured. The boilers, engines, dynamos, tank- 
water heater, and crane were made by Messrs. King, Masterman, 
and Terry, of Kidsgrove, Staffordshire, under the management of 
Mr. S. H. Terry. Mr. E. Mann, the secretary of the Woking 
Electric Supply Company, has superintended the erection 
of the plant, and has contended successfully with the many local 
difficulties incidental to the starting of an electric installation. 
Light has been given regularly since the Ist November, and we 
understand the installation gives complete satisfaction. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


New cable railways in New York City.—As has already been 
noted, the Broadway Railway Company and the Third-avenue 
Railway Company have for some time past contemplated adopting 
cable traction instead of horse traction on their roads, and the 
preliminary work is now in progress on both lines. Contracts for 
construction and material have been let. On the Third-avenue 

, two forms of yokes will be used, one consisting of a stee] 
I-beam for the base, with a casting rivetted at each end forming 
one side of the yoke; the other yoke is of cast iron. The conduit 
will be about 26in. deep and 1l5in. wide. The slot rails are 
adjustable. The track will be laid with girder rails having a 

ved head, but the guard side of the groove will be inclined. 

e rails will be attached to the yokes by hook-bolts, the nuts 
being below the top rib of the yoke. There will be duplicate 
cables and plant. e terminals will be made in the form of a 
loop. The line will be three miles long, and will be operated in 
three sections. The Broadway road will have cast iron yokes, and 
a conduit 30in. deep; the conduit will be of concrete, lined with 
thin steel plate. e track will be laid with the same form of 
grooved girder rails as above mentioned, and the duplicate cable 
system will be adopted, in order to provide for all-night cars and 
for carrying out necessary repairs. The pulley vaults will be 
30ft. Gin. apart. The terminals will be in the form of loops. Both 
of these lines will involve a great deal of difficult work, on account 
of the numerous pipes, conduits, sewers, &c., under the roads 
which they will traverse. 

A difficult contract.—W ork has recently been commenced in New 
York City upon a very complicated contract. This is in Broadway, 
in connection with the cable railway just described. When the new 
line is built Broadway will be paved with granite blocks on a 
concrete foundation, and to prevent this from injury the Commis- 
sioner of Public Works has notified the numerous gas, water, 
electric, steam, and other companies that any alterations must be 
carried out before the pavement is laid, as it will not be allowed to 
be disturbed. There are no records or plans showing the present 
condition of the network of pipes, &c., and test openings have had 
to be made to allow of an examination. The contractor for tbe 
cable conduit has contracts from most of the companies, and has a 
difficult work before him. He has, therefore, the task of 
re-arranging the pipes, water mains, steam pipes, electric con- 





gas 
duits—except those of the Subway Company—and the pneumatic 
one, and the whole 


tubes; repairs and re-laying have to be 





arr t and re-construction of all the sub-surface works j 
Broadway, at one time and by one contractor, great improvement, 
will be made, and it is expected that no tearing up of the pavem 
will be necessary for some ears, Manholes at intervals wil] affont 
opportunity for occasional changes, connections, &c, The work 
will soon be stopped for the winter, but will be re-commenced ear! 
in the spring, as soon as the frost is out of the ground, y 

A new type of railway car.—Patents have been taken out for 
type of car presenting the novel feature—that is, in the States t 
a single door at the middle of each side, instead of the usual end. 
doors. With this car there are no end platforms and steps; butth 
steps are within the car and benind the door, being thus entirely 
enclosed. Among the advantages claimed are that passengers vill 
be required to alight only on the “‘ near” side of the track, instead 
of being allowed to alight on either side; there will be less 
tendency to enter or alight while the train is in motion, and thers 
will be none of the present dangerous practice of riding on the 
platforms of the cars. As American railway stations do not have 
platforms—except some few cases, such as the New York elevated 
railways—the steps will lead down from the floor level, about 
2ft. 6in.; the break in the side sills will be provided for by design. 
ing the framing to carry the compression strains above and oo a 
the doorway. The opening in the floor will be protected by a rail 
round the steps. Entrance to and exit from the car will be much 
more convenient in bad weather than the present exposed end. 
steps. An advantage obtained by abolishing the platforms and 
using one side means of access is, that with the same length of car 
the carrying capacity is increased by two seats. End doors are 

rovided for the use of the train men. The car has been designed 
y a railway man, and some cars of this type are to be built forthe 
Erie Railroad. 

The Hall torpedo.—A torpedo invented by Lieutenant Hall 
U.S.N., is to be tested at the U.S. Government torpedo-station at 
Newport. It is of the auto-mobile type of locomotive torpedo, 
The shell is of aluminium bronze—tensile strength 87,000 lb, per 
square inch—and is made in three sections, which are screwed 
together. The first section contains the magazine, firing apparatus, 
and the pectoral fins for righting the torpedo and increasing its 
directive power ; the second section contains the air flask, in the 
after head of which is mounted a special automatic engine which 
utilises the full expansive power of the compressed air which forms 
the motive power ; the third section contains the immersion regu- 
lator, the screws, tail, and a buoyant grapnel for overcoming the 
torpedo netting defences of war-ships. The magazine has a 
slightly rolling motion controlled by springs, is connected with the 
pectoral fins, and is surrounded by water, so that there is an equal 
pressure on both sides of the fins. If the torpedo rolls to starboard, 
the magazine swings to starboard, and Lege out the starboard fin; 
this increases the displacement of that side of the bow, rights 
the torpedo, and throws it back on its course. The immersion 
valve is for maintaining a constant depth. The torpedo is 
cigar-shaped, 12ft. leng, 14gin. diameter at the middle. The air 
in the flask is compressed to 800lb. per square inch; the mean 
effective pressure on the engine pistons is 100 lb. per square inch, 
giving a speed of 2100 revolutions per minute to the screws. The 
torpedo is launched from a tube by a piston operated by com- 
pressed air. The buoyant pnel tows astern and above the 
torpedo, so that, as the to o passes below a vessel’s bottom, the 
buoyant grapne) fouls the net, and, bringing a strain upon the tow- 
line, explodes the magazine. If the opposing vessel is not pro- 
tected by nets, the to o is la! for a less depth, and 
explodes upon striking the side of the ship. 

A railway to Hudson's Bay.—Canadian capitalists have in view a 
scheme for the construction of a railway from Lake Nipissing to 
the north-west end of Lake Temiscamingue, thence to Lake Abittibi, 
and down the Abittibi River to Moose Factory, on James Bay, 
The route has been explored, and found to offer no serious engi- 
neering difficulties. Another line is a ase from Quebec to a 
junction with the former at Lake Temiscamingue, which will 
shorten the route from Quebec to Sault Saint Marie by 120 miles, 
and from Quebec to Winnipeg by 70 miles. This latter line would 
bring the trade in timber, &c., from the far North for the European 
market to the port of Quebec, while the produce for the United 
States would pass through Toronto. The engineer of the projected 
line is Mr. J. C. Bailey, who constructed the Gravenhurst and 
Callendar Railway which unites Toronto with the Canadian Pacific 
Railway at Lake Nipissing. 

Paper from shavings. —The Lake Erie Fibre Co. has been 
organised with a capital stock of 100,000 dols. to manufacture 
paper from shavings. The company has a patent ‘‘ digester” for 
making the pulp, and is said to own the only process by which the 
pulp is made directly from shavings. At first only wrapping paper 
will be manufactured, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A PARTIAL recovery is this week experienced in the iron trade from 
the weak condition into which it was thrown by the disturbance 
in monetary circles. Yet it cannot be said that it has got back to 
the same condition as that which it occupied before the disaster 
occurred. There is still, in some measure, an unsettled feeling. 
Business is still of a hand-to-mouth character. Altogether the 
situation is far from a reassuring one, but it is hoped that the clouds 
will ultimately brighten. Meanwhile there is not much doing, 
though as consumers’ stocks are only limited it is thought likely 
that before long there will be an accession of demand. e Glas- 
gow warrant market is being closely watched, and the better tone 
there, after the fall in prices, is noted as a satisfactory sign. 

On ’Change in Birmingham, on Thursday, marked bars were 
quoted £8 10s. ; medium qualities, £7 5s.; and common, 40 os. 
Sheets are £7 10s. for singles, £8 for doubles, and £9 for lattens. 
Galvanised sheets are in quiet demand from abroad, £12 17s. 6d. to 
£13 being asked for doubles f.o.b., Liverpool. Hoops are about 
£7, and gas tube strip is £6 15s. 

In the pig iron department there is a fair amount of employ- 
ment at the furnaces, and quotations are rather better than 
recently, but there is still room for further ee. Cinder 
pigs are about 43s. 6d., and part-mines 46s, 6d, With regard to 
the better classes, all-mine hot blast is quoted 70s. to 75s., and 
cold blast £5. f 

It is reported that the arrangements for converting the celebrated 
Round Oak Iron and Steel Works of the Earl of Dudley from a 
private proprietary to that of a limited liability company, as arranged 
some months ago, have been completed. Itis not, however, so the 
story goes, intended as yet to put the shares on the market, owing 
to the present unsettled condition of trade. A good deal of secrecy 
is, however, maintained as to what is going on, and it is difficult to 
get at the actual truth in the matter. 

A new 26in. rolling mill has just been started at the works for 
turning out large sections in steel and iron, such as column iron, 
channels, and such like engineering requisites. The new mill will 
add considerably to the capabilities of the works, and of the newly- 
laid down steel plant generally it may be said that it is answering 
admirably. It is the provision of these steel furnaces that makes 
it possible to bring the concern before the public with every likeli- 
hood of success. : 

The South Staffordshire Institute of Iron and _ Steelworks 
Managers discussed this week an important paper by Mr. Taomas 
Morris, F.G.S., of Warrington, on, ‘‘ Some Causes of the Crystal- 
lisation of Iron.” Mr, Morris stated that two years since the 
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horus was one of the causes of crystallisation was 
theory t? at Prainataking experiments, which were made known at 
ay ae There was a limit to the extent to which iron could be 
= oe by repeated workings. Tough, fibrous puddled bar had 
ioe ehown to improve only to the sixth working. Weak, or partl 
bewstallised puddled iron, would therefore show deterioration muc 
r, Iron, like paper, was made by all ironmasters according to 
ies the consumer was willing to pay for it, and if the con- 
the mr was Willing to pay a good price he could get a good iron, and 
= polory Mr. Morris showed to the Institute that if the air was 
yee to play upon metal while it was coming to the nature of 
© os yht iron it would burn, and the result of the burning was 
voc ised puddled bar. This was the principal cause of parts of 
engineers forgings becoming crystallised. From experiments he 
had made he found that axles were not made brittle by vibration, 
put from getting too much heat during the forging. Compression 
was a prolific cause of crystallisation, and tension was another 
assistant to the same end, jerky stocks being often the cause of a 
link falling sick, no matter how fibrous the iron of which the chain 
had been made. Asto boiler plates, he held that it was while these 
were being compressed while being punched, bent, and drifted 
that crystallisation was set up, and not by the vibration of the 
boilers while at work. ; . ’ . 

Breakage in engineers’ forgings in which scrap—even of crown 

nality—had been used in the course of manufacture, took place 
in that part of the forging where the scrap had located itself. This 
was so, because whatever fibres were developed in the first and 
second workings of the iron before it became scrap, were lost in the 
third. It was through this rather unreliable material that the 
necessity arose of high-class shaft manufacturers starting to build 
up their forgings with fresh reliable iron. The pet “‘ vibration” 
had often to bear faults which were attributable to the use of scrap 
iron and other distinct causes, 

In the discussion which followed it was shown that annealing was 
sometimes useful as a means to counteract the progress of crystalli- 
sation; and this process of deterioration was, it was stated, also 
seen in sheets that had undergone galvanising. Good heating 
while in the mill was as essential to the making of goud iron as 
good puddling. Mr. Morris condemned the practice of using 
chains for heavier work than they were designed for, and said that 
the Indian Government allowed 10 per cent, reduction from the 
tensile strain of bars, the skin of which had been broken by turning. 

The Staffordshire Mines Drainage Commissioners have given 
notice of their intention to appeal to Parliament this session for a 
new Act granting them increased powers, The Commissioners 
desire to obtain power for the borrowing of additional money for 
the draining cf the collieries in the Tipton district, the mines 
drainage rate, raised from the colliery owners in that part of Staf- 
fordshire, being held as the guarantee of repayment. They also 
desire to provide for reducing the rate of interest now being paid 
on the moneys previously borrowed by the district, and to settle 
and determine the position and priority of such mortgages. The 
new Bill also contemplates a rearrangement of the Board of Arbi- 
trators who constitute the Court of Appeal, of the mineowners 
versus the Commissioners, and of the method of appointing them ; 
and, further, the appointment of an official receiver under the 
joint jurisdiction of the Court of Chancery and the Commissioners 
of the Tipton rate, collected every half-year from the colliery 
owners on the amount of tonnage raised from mines, 

The manner in which moneys received by the Receiver shall be 
applied, and the priority by which the claims made upon the 
Commissioners by their numerous and heavy creditors shall be 
met and satisfied by the Receiver, is likewise sought to be defined 
by the new Act. Altogether the Bill will be one of great import- 
ance, and the intention of the Commissioners to now proceed with 
it, after a hesitancy extending over some years, is exciting a great 
deal of attention amongst the mineowners. They do not favour 
the Bill, but they have a certain amount of faith in the Commis- 
sioners, who are mostly com of colliery owners themselves, and 
no very serious opposition is likely to be offered. The Commis- 
sioners declare that only by the promotion of the new Bill can the 
work of pumping the collieries be continued, since new funds are 
needed for the extensive new drainage works now going forward. 

The North Staffordshire Railway Company, which has its 
Cheshire terminus at Crewe, has given notice of its intention to 
apply for an Act of Parliament to deepen and widen their Trent 
and Mersey navigation and other canals, so as to render them 
navigable for vessels of considerable burthen. The work, if carried 
out, will fairly transform the present waterway into a new ship 
canal. It will necessitate the construction of eleven new docks in 
Cheshire alone, and the company seeks powers to purchase land all 
along the route of the present canal from Stoke-on-Trent to 
Middlewich and Davenham in Cheshire. 

_ The new canal will provide direct communication for the naviga- 
tion of vessels along the whole of the populous district lying 
between the Cheshire shore of the Mersey and the Potteries. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


_ Manchester.—In the iron trade of this district business continues 
in a depressed condition generally, and although there is perhaps 
not quite so despondent a tone as prevailed last week, there is still 
a general want of confidence, and operations are restricted to the 
smallest possible dimensions. So far as prices are concerned, the 
market continues weak, and there has been a decided giving way 
upon the quotations last given. As regards the principal iron-using 
industries, however, the situation remains fairly satisfactory. In 
most of the leading branches of engineering especially connected 
with this district, activity is well maintained, and in many depart- 
ments new work is coming forward in sufficient quantity to insure 
fullemployment for some time to come. ‘The outlook, therefore, 
apart from purely outside influences, can scarcely be regarded as 
really discouraging, and although it is probable that the market 
may be slow to recover from the recent collapse, a satisfactory 
amount of trade may be fairly anticipated should no further serious 
unsettlement be caused by financial disturbances or labour 
difficulties, e 
There was a full average attendance on the Manchester Iron 
Exchange on Tuesday, and a rather more hopeful tone would 
Seem to prevail generally, but the business doing was again 
extremely small. In pig iron there was very little buying going 
on, and there was a substantial drop in prices generally as com- 
pared with the quotations of last week. bor Lancashire pig iron 
makers are now quoting about 49s. 6d. to 50s., less 24, for forge 
and foundry qualities delivered equal to Manchester. For district 
Irons prices vary considerably, according to brand, and forge 
qualities especially are offered at extremely low figures. Some 
brands of aa ee forge iron are being offered at about 46s. to 
47s., and Lincolnshire forge can be bought readily at about 47s. to 
48s, less 24, delivered equal to Manchester. Foundry qualities, 
although easier, are maintaining their price better than the 
forge numbers, Good foundry Lincolnshire can, however, be 
ponghs at about 49s. 6d. to 50s., whilst Derbyshire ranges from 
20s, 6d. and 51s. for some of the cheap qualities to 52s, 6d. and 
58s. for good brands, with makers in some instances still firm in 
ys. about 55s., less 24, delivered here. Outside brands have 
ollowed to some extent the downward movement that has taken 
place in warrants, and good foundry brands of Middlesbrough could 
now be bought from makers at about 55s. 10d. to 56s, 4d., with 
Eglinton offering freely at about 59s, to 59s, 6d., net cash, delivered 
equal to Manchester. 
jiematites are only in very limited demand, and for these prices 
a ed vary considerably. In some instances there are sellers at 
oe 6a = —* iy goed —_ brands are firm at 
» Od, 8., less 2 or small foundr i 
consumers in this Sistrict insabiaiaidaaainsiaie 
he finished iron trade is extremely quiet, and prices continue 





to tend steadily downwards. Locai bars could now be bought at 
about £6 5s., and North Staffordshire qualities at £6 7s. 6d.; hoops 
at £6 10s, to £6 12s, 6d., with sheets ranging from £7 10s. up to 
£7 15s. and £8 per ton, according to quality, for delivery in the 
Manchester district. 

Steel plates continue only in very limited vogeat with prices 
about as last quoted. Local makers have sold small parcels of 
steel boiler plates at about £8 5s. for delivery to consumers in the 
neighbourhood of Manchester, and plates from other districts are 
quoted at about £8 7s. 6d. to £8 10s., but for anything like quan- 
tities, buyers would find no difficulty in placing orders at under 
these figures. 

The principal branches of engineering throughout this district 
continue well employed. Machine tool makers especially have 
plenty of work in hand to keep them fully occupied, and many 
of the leading firms have been compelled to allow orders to 
~ by them owing to their inability to complete within anything 
ike early delivery. Machinists are also very busy, and have work 
in hand to keep them occupied for some time to come. The same 
may be said of locomotive builders and inland boilermakers, 
whilst stationary engine builders, although not quite so pressed 
with work as they were a few months back, are still well engaged. 
In some of the general engineering industries there is a slackening 
off, and contracts are being completed more rapidly than they are 
being replaced. As regards marine engineering and shibuilding, 
there is no appreciable improvement to report. The only exception 
is that Messrs. Laird Brothers, of Birkenhead, who are busy on 
important contracts for warships have booked a fair amount of 
new work recently. Other shipbuilding yards on the Liverpool 
side of the Mersey are simply completing work in hand, and have 
received no new orders for some time past. «Marine engineers are 
also simply finishing contracts, and report nothing new coming 
forward. 

I had an opportunity of i ting the other day a novelty in 

large gear wheels, introduced by Mr. T. Taylor, of Manchester. 
In my ‘‘ notes” recently, I referred to small gear wheels, manu- 
factured by a special process entirely of compressed hide. By a 
further development of the process raw hide can now be introduced 
for the manufacture of large gear wheels practically up to any size. 
For the larger gears the body of the wheel is constructed of iron or 
steel. On the face of the wheels dovetails are cut at the required 
intervals to receive teeth manufactured of raw hide, these being 
forced into dovetails by hydraulic pressure, the teeth passing from 
edge to edge of the face. After the teeth have been forced 
into position they are cut to the exact pitch required, and 
then on each side of the wheel a steel rim shrouding the teeth 
is secured by steel pins to each tooth, this rim being other- 
wise loose on the wheel. The advantage of this arrangement 
is that the pressure on any particular tooth is distributed 
by means of the rim over the whole of the teeth, which, from the 
nature of the material out of which they are manufactured, 
a slightly elastic character. The wheel which I was shown, and 
which is the first of the kind that has been produced, has been 
manufactured for the Electric Traction Company, to be used as the 
main driving wheel on one of their tramways. This wheel is lin. 
pitch with a 2}in. face, and is 2ft. in diameter, but the firm have 
inquiries for similar wheels up to very much larger sizes than this, 

At the fortnightly meeting of the members of the Manchester 
Association of Engineers on Saturday, a paper on ‘‘ Steam Cranes” 
was read by Mr. D. B. Donald, in which he dealt specially with the 
application of compound engines as a motive power for: driving 
steam cranes. The high price of fuel in Cornwall, where it costs 
20s. to 25s. per ton at the quarries, induced Messrs. G. Freeman 
and Sons, of the Cornish Granite Quarries, to put down compound 
engines to be applied to a 20-ton crane built some years ago. The 
crane was of the derrick type, and the compound engines had a 
high-pressure cylinder 74in. diameter and a low-pressure cylinder 
12in, diameter, both 12in, stroke, and they were designed for a 
steam pressure of 120]b. per square inch. The extra cost of the 
compound engines had been more than balanced by the reduced 
cost of the boiler, as it was smaller than if simple engines had been 
used. The crane had been in constant use for four years, and the 
economy in fuel was most marked, being about half that used for 
a crane on exactly similar work, but fitted with simple engines 
having cylinders fin. diameter, with 10in. stroke, and working 
under 601b. per square inch steam pressure. Judging from the 
satisfactory results attained from this application, Mr. Donald 
was of opinion that compound engines might with advantage be 
applied to steam cranes, winches, &c., with a marked reduc- 
tion in fuel and water consumption. In a short discussion 
which ensued Mr. Mannock contended that nothing was to be 
gained by having compound engines on steam cranes. Small 
boilers also were not at all a good thing. Mr. Boswell thought 
that if there was one class of boiler which needed the pressure 
restricting more than another, it was the vertical boiler used for 
steam cranes; 75 per cent. of these were left entirely uncovered 
and unclothed. He thought better results could be got from 
steam cranes by other means than by compounding. r. Con- 
stantine said, many cranes were almost constantly in work, as, for 
instance, on vessels in port. If compounding was of any use at all 
it would be in a case like this. He agreed with Mr. Boswell that 
it was a most important point to cover the boilers. 

In the coal trade there is only a moderate business doing, and 
supplies of all descriptions of fuel are ample to meet requirements. 
The better qualities of round coal, suitable for house-fire purposes, 
are moving off but indifferently for the time of the year; whilst for 
steam and forge coals there is no pressure of demand, and prices 
are not more than maintained at late rates, Engine classes of fuel 
continue plentiful, and the common sorts of slack are pushed at 
very low — prices in some instances being even lower than 
they have been recently, At the pit mouth best coals average 12s. 
to 12s, 6d.; second qualities, 10s. 6d. to 11s.; common round coals, 
9s, to 9s, 6d.; burgy, 7s. 6d. to 8s.; best slack, 6s. 6d. to 7s.; with 
common sorts obtainable at 4s. 9d. to 5s. 3d. per ton. 

For shipment there is a fair demand ; but at Garston business 
has been considerably interfered with by the strike. For delivery 
at the ports on the Fone good ordinary qualities of steam coal 
do not average more than about 10s. 6d. per ton. 

For coke there is a steady demand, with prices unchanged ; 
foundry cokes averaging about 17s,, and common cokes 13s, to 14s. 
per ton at the ovens, 

Barrow.—There is less activity in the hematite iron trade this 
week, and the business offering is on a much smaller scale all 
round. Orders for Bessemer iron have fallen off chiefly because 
makers are well supplied on existing contracts, but there is no 
reduction to note in the rate of consumption. The absence of con- 
fidence in financial circles has largely contributed to the present 
depression in iron, and the fact that prices of Scotch iron are not 
materially affected by the continuance of the strike there, has a 
depressing influence on hematite. Makersand workmen alike have 
the satisfaction of knowing that stocks are being gradually reduced. 
The decrease in hematite warrant stocks this week amounts to 
4009 tons, making a total decrease since the beginning of the year 
of 159,636 tons, and leaving the stocks still in hand at 221,22] tons. 
Prices have given way fully ls. 6d. on the week. Business in 
warrants has been done as low as 55s, per ton, but prices have 
since improved, and warrants have since sold at 56s. per ton. 
Makers are asking 57s. for parcels of mixed Bessemer Nos., net 
f.o.b., and 56s. 6d. for No. 3 forge and foundry iron. Forty-nine 
furnaces are still blowing, compared with fifty-five in the corre- 
sponding week of last year. 

Steel is easier in tone in most departments, but the industrial 
position is understood, and makers are well off for orders for some 
time tocome. Rails are quoted at £5 for heavy sections, £6 10s. 
for light sections, and £7 for colliery rails, net f.o.b. A better 
local demand is experienced for steel shipbuilding material, but the 
general demand is less active, and prices are easier at £6 12s, 6d. 
for plates, £6 for angles, and £7 12s, 6d. for steel boiler-plate. Tin- 
plate bars and hoops are — trades, 

Shipping is rather more fully employed. The week’s exports of 





pig iron have been 10,800 tons, and of steel 7762 tons, compared 
with 8393 tons pig iron and 8619 tons of steel in the corresponding 
week of last year, being an increase of 2407 tons of pig iron, and a 
decrease of 857 tons of steel. The shipments of pig iron this year 
to date have been 475,994 tons, and of steel 488,811 tons, compared 
with 457,097 tons of pig iron, and 524,145 tons of steel shipped in 
the same period of last year, an increase of 18,897 tons of pig iron, 
and a decrease of 35,334 tons of steel. 

Iron ore is steady at 11s. 6d, to 12s. per ton net at mines. 

Shipbuilders and engineers are as busy as they can possibly be. 
Since Mr. Bryce Douglas, the managing director of the Naval 
Construction and Armaments Company, returned from his business 
tour in Canada he has booked four new orders represent- 
ing 13,000 tons of new shipping, embracing a steamer of 
3000 tons for Messrs. James Little and Co., of Glasgow; 
a steamer of 2800 tons for the British and African Steam 
Navigation Company, and two steamers of tons for the 
West Indian and Pacific Steamship Company. The Naval Con- 
struction and Armaments Company has now on hand orders for the 
building of fourteen large and small steamers, together with other 
minor orders, and is employing 5500 men. The launch of the 
third cruiser built for her Majesty’s Government, to 
named the Naiad, is fixed for Saturday—and the launch of the 
Empress of Japan, the second of the three passenger steamers for 
the Canadian Pacific Railway Company, is fixed for the 13th of 
December. 

Coal and coke are firmer, coke from the East Coast ovens, 
delivered here, being quoted at 21s. to 22s. per ton. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE situation remains unchanged in the iron trade. Quotations 
for hematites and forge and foundry sorts are as given last week. 
Business is by no means so brisk as could be wished. The recent 
monetary crisis has had its effect in contributing to the general 
dulness. Buyers are very chary in placing orders, there being 
some expectation that prices may fall. It is not likely that there 
will be any permanent weakening in values, although the tendency 
is certainly not to greater strength at present. Towards the close 
of the year there is always some falling-off, both in iron and steel ; 
but, the work in hand being quite sufficient to keep the establish- 
ments going well into next year, the probability of raw material 
getting cheaper is somewhat remote. Railway material, in par- 
ticular, continues to be heavily ordered ; and the extraordinary 
railway extensions which affect the central districts of England will 
keep the market firm. 

Winter weather is now with us. Snow fell pretty heavily on 
Wednesday, and already there is talk of coal going up before 
Christmas. The weight sent to London is rather below the average, 
and in the provinces the consumers are generally supplied for the 
season, but hard weather, of course, would greatly increase the 
consumption, and it does not take much movement by the mer- 
chants to cause a raising of price. Manufacturing fuel is only in 
moderate demand ; gas coal and locomotive fuel are making rather 
more money in the open market, but the great bulk of the product 
is sold under agreement. Coke is being made to a larger extent 
than usual, the supply sent to North Lincolnshire being abnormally 
large. Rather less is doing in coal for export, and it is reported 
that some of the Barnsley owners are stacking. 

The file trade is again somewhat brisker. While the men are 
fairly employed, there are not many new orders being placed. The 
file cutters have now generally obtained the advance they recently 
agitated for, At one establishment, where it has not been con- 
ceded, the Union have withdrawn the men. The cutlery and 

lating trades are now in the full swing of the Christmas and New 
Year business. Three large silver establishments are exceedingly 
busy, both on home and foreign account. The country demand 
for articles of luxury has not been so good for several years. 

At Darnall Cemetery, Sheffield, on Saturday, were interred the 
remains of the late Mr. William Bolsover, of Industry-road. The 
bearers were the tenantry of the deceased, who was a consider- 
able owner of property. In early life he was employed by Messrs. 
John Brown and bo., Atlas Works, after which he went to Gratz, 
in Austria, where he had the management of steel works for a con- 
siderable time. Returning to Sheffield, he was engaged by Messrs. 
Henry Bessemer and Co., Bessemer Steel Works, Carlisle-street, 
where he filled the important post of manager of the Bessemer 
department. Subsequently he was induced to remove to Pitts- 
burgh, U.S., where he held a valuable and lucrative appointment 
with Messrs. Oliver Brothers and Philip. Deceased was extremely 
well known amongst the steel workers of the district. 

The McKinley tariff is beginning to tell on the local cutlery 
manufacturers who make a speciality of the cheaper grades for 
the United States markets. An American who has large works in 
Sheffield, and exports his goods to the United States, where he has 
extensive establishments, is crossing the Atlantic this week to con- 
sult with his brother. The McKinley Act, he finds, has literally 
cut-off all his business in the qualities most largely called for by 
the American markets. He tells me that he can still send in the 
high-priced goods which the wealthy classes purchase irrespective 
of cost ; but he sees little hope of being able to continue the bulk 
of his manufactures on this side of the Atlantic. It is just probable 
he may have to transplant the entire business to the States, which 
is one of the objects aimed at by the extreme Protectionists of the 
Republic. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


DULLNESS in demand is everywhere reported in the iron and steel, 
the engineering and shipbuilding, and the bridgebuilding industries. 
There were some signs of improvement just before the financial 
market became so unsatisfactory ; but negotiations for contracts 
were then immediately suspended, and it may be a long time 
before they are resumed, for the state of affairs in the money 
market has undoubtedly been very serious, and confidence has been 
so shaken that it will not readily recover. Contracts which were 
actually concluded have in many cases been stopped for a time, 
because money is so dear that the customers cannot afford to pay 
for it. Thus, for the present, the money market is the sole regulator 
of businessin the iron trade; and the warrant market fluctuates 
altogether in sympathy with the alterations in the financial market, 
the Scotch strike having not the least influence, though the eighty- 
four furnaces blowing just previous to October 4th have all, except 
six, been idle for eight weeks. The price of No. 3 Cleveland iron 
at October 4th was 50s. 6d. per ton, and it was expected that it 
would never go lower while the strike lasted, but rather would be 
the foundation for further advances. Instead of this, prices at 
once commenced to fall, and have never since come near the 50s. 6d.; 
while to-day they are 5s, less than they were, and Middlesbrough 
warrants are 5s. 6d. less. The prices, considering the cost of pro- 
duction, must be reckoned low, and makers who have to buy their 
materials in the open market complain of the small return they 
realise for their money. They say they were doing better when 

rices were 10s. lower than they are at present, and this is not to 

disputed, for they pay more than this extra 10s. in coke alone. 
Thus when Cleveland No, 3 was at 35s., they could get best 
Durham coke at 8s. 6d. to 9s. a ton; now they have to pay 
17s. 6d. and use more of it, for they used to consume only 22 cwt. 
per ton of iron made; now they must use 23 cwt., because 
coke generally is not so good as it was, and their expenditure on 
coke must have increased from 9s. 6d. per ton of pig to about 20s. 
Thus the complaint that the price of coke is a good deal out of its 
usual proportion with Pig iron is based on good grounds, and 
furthermore, coke is not likely to be any cheaper as it is so scarce, 
and at the end of the year the wages of Durham miners are to be 
advanced another 5 per cent., while it is arranged that the pits 
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shall draw only ten instead of eleven hours per day, thus increas- 
ing the cost of coal and coke ; and ironstone is not likely to be 
any cheaper, either native or foreign, seeing that in the latter 
the Spaniards are contemplating the imposition of a 5 per cent. 
duty on iron ore, or about 6d. per ton, which would increase the 
cost of the pig iron Is. per ton; and in regard to Cleveland ore, 
the miners are asking the owners to put all the mechanics on the 
fifty-three hours’ system, and pay an extra price to all men 
working in fours. Grey forge is 43s. to 43s, 6d. Local hematite 
has fallen to 56s. per ton for mixed numbers. 

The Middlesbrough pe iron shipments continue above a Novem- 
ber average; up to Wednesday, 26th, they reached 66,411 tons 
against 67,467 tons in October to 26th, and 66,569 tons in Sep- 
tember to 26th. The stock in Connal’s store here continues to 
increase; on Wednesday night the quantity held was 97,585 
tons, or 5158 tons increase this month. It is stated that the 
increase is in a great measure due to the action of a firm of iron- 
masters, who some time ago sold 10,000 tons of Middlesbrough 
warrants at 49s., and they are putting iron into store in order to 
fulfil their engagement. Besides it will pay them better to deliver 
warrants at 49s. than makers’ iron at 45s. 6a, It is expected that 
pig iron stocks this month will show a reduction of about 7000 
tons. 

The blast furnace engineers of Cleveland were taken to task by 
Mr. C. J. Bagley, the new President of the Cleveland Institution 
of Engineers, in his inaugural address, on Monday, for letting the 
American engineers so much outstrip them in blast furnace prac- 
tice. They get from furnaces similar to those of Cleveland, with a 
similar ore, but inferior coke, double the quantity of pig iron— 
1000 to 1200 tons weekly against 500 tons. The 2200 and 2500 tons 
per furnace per week, of which we have heard so much lately, 
were got with very easily-reducible Lake Superior ore, such as we 
have nowhere in England. Mr. Bagley said that certainly the 
Cleveland engineers had riot had the opportunity of progressing 
like the Americans, for there had not been a furnace built in 
Cleveland since 1875, whereas scores had been built in the United 
States. Mr. Bagley showed how the Cleveland furnaces could be 
** Americanised,” so as to obtain these great outputs, and he 
further stated that it would be economical to do it. The cost 
would be £10,000 per furnace, but this could be recouped in twelve 
months. The consumption of coke would be reduced from 23 cwt. 
to 19ewt., which at present prices would be equal to a saving of 
4s.; and other charges would be reduced 2s. 

No improvement is reported in the manufactured iron or steel 
trades, though there is a somewhat better inquiry for rails, which 
are quoted at £6. Both iron and steel plates are reduced, and the 
difference between the two, instead of being 20s., as it formerly 
was, is now only 7s. 6d., iron ship-plates being £6, less 2} per cent. 
—or 2s, 6d. down from last week—and steel ship-plates £6 7s. 6d. 
—5s. reduction; and the latter might be got at 46 5s. from some 
firms. The production of iron plates is small compared with that 
of steel plates. Common iron bars are £6, less 24 per cent., and 
—— img 17s. 6d. Railway chairs—cast iron—are reduced to 
£3 7s. 6d. 

The shipbuilders and engineers have enough orders generally to 
last them over the winter, but for a long time they have not been 
able to book any new contracts, and prices are being reduced. Yet 
at some establishments sections of the men are ill-advised enough to 
demand increases of wages, this applying more particularly to the 
engineering industries. The engineers’ union is stopping, wherever 
possible, the working of overtime, in some places not only on new 
work, but also in repairing jobs. 

The returns of Mr. Waterhouse to the Arbitration Board show- 
ing the deliveries and realised prices of manufactured iron in the 
North of England during September and October must be regarded 
as satisfactory, because it was expected that the realised prices 
would have been down ennatinealiy, and that wages would have 
had to be further reduced. However, there is an advance of 
nearly 10d. per ton in the average price, and wages will be un- 
changed for the next two months. Plates improved nearly ls. 3d., 
bars 1s. 7d., whereas angles fell 2s. 5jd., and rails 94d. The 
deliveries showed an increase of 12 per cent., which is as satis- 
factory as unexpected. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been very unsteady this week- 
Prices have fluctuated up and down repeatedly in accordance with 
the nature of the rumours that have been in circulation with 
reference to financial affairs. There has been a rather better 
demand both for home consumption and export, and more iron is 
also now going out of the warrant stores. Merchants have this 
— had inquiries for a large amount of pig iron for shipment to 

rance. 

The past week’s shipmenis of pigs from Scotch ports amounted 
to 6155 tons, compared with 8022 in the corresponding week of 
last year. Of the total Italy took 970 tons; Holland, 555; 
Australia, 505; Germany, 245; France, 161; the United States, 
112; Belgium, 100; other countries, 255; the coastwise shipments 
having been 3252 tons, against 4367 in the same week of 1888. 

The prices of special brands of makers’ iron are in most cases 
well maintained, taking into account the weakness that has 
characterised the warrant market; but the secondary qualities of 
makers’ iron are lower in price by ls. to 1s. 6d. perton. G.M.B., 
f.o.b. at Glasgow, No. 1, is quoted at 49s. 6d. per ton; No. 3, 49s.; 
Monkland, 49s. 9d. and 49s.; Govan, 49s. 6d. and 49s.; Carnbroe, 
53s. and 52s.; Langloan, 70s. 6d. and 60s. 6d.; Eglinton, 50s. and 
49s, 3d.; Dalmellington, 59s. 6d. and 58s.; No. 3 Gartsherrie, 60s. ; 
Summerlee, 58s. 6d.; Calder, 57s. 6d. The other brands are not 
offered in the market, most of them now being out of stock. 

During the past week there has been shipped from Glasgow 
locomotive engines and tenders to the value of £21,594; sewing 
machines, £9552; machinery, £14,558; steel goods, £14,478; 
and general iron manufactures, £51,830. 

The position of the malleable iron trade is somewhat peculiar at 
the moment. Makers report that they are busy, and that prices 
are unchanged. There is, however, some weakness in the market 
for forward delivery, and merchants are said to have been selling 
at a reduction of 2s. 6d. per ton. These transactions are under- 
stood to have been undertaken in the belief that prices will be 
materially lower some months hence, and undoubtedly the present 
position of the crude iron market would seem to favour that view. 
Makers quote as follows :—Lowest grade of common bars, £6 12s, 6d. 
per ton; second grade, £6 15s.; highest grade, £6 17s. 6d.; best 

. bars being 10s. per ton higher; nail rods, £7 5s.; hoops, £7 10s.; 
sheets, £8 5s.; all less 5 per cent. discount. 

In the steel trade some firms are so well supplied with work that 
they are comparatively indifferent whether ike book fresh orders 
or not. Others are not so fortunately situated, and they have to 
compete with rather keen opposition on the part of agents of 
English firms, who are offering to supply ship plates at 5s. to 7s. 6d. 
per ton below the prices of Scotch a Hig The latter quote angles 
£6 7s. 6d. to £6 10s.; ship plates, £7 to £7 2s. 6d.; boiler plates, 
£8 to £8 5s.; all less 5 per cent. discount for delivery in Glasgow 
district, 

There isa much easier feeling in the coal trade. The demand for 
export has fallen off to a very marked extent, as is not unusual 
at this season, But the position of the trade is rendered still more 
unsatisfactory owing to the furnaces being out of blast and uir- 
ing no fuel. Supplies are consequently very abundant, and there 
is a sharp decline in prices. Main coal is offering f.o.b. at Glasgow 
at 8s. to 8s, 3d. per ton, which shows a reduction of about 6d. since 
last week, and about 2s. to 2s. 3d. below the highest price of this 
year. The colliers are working much more steadily than they did 
when trade was brisker, and the large output that has taken place 
is really proving in a number of cases a source of embarrassment to 
the coalmaster. The finest qualities of household coals and steam 
coals maintain their prices much better than splint and main, but 





even in their case concessions are being made for the purpose of 
securing orders, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

CIRCUMSTANCES not infrequently give small things an important 
influence over large. One of the important colliery strikes of Wales 
was brought about by a strike of door boys ; and now here is the 
question of small coal, to a great extent a worthless commodity, 
threatening to upset amicable relations between colliers and coal- 
owners all over Monmouthshire and South Wales. A colliery 
manager tells me that in his pit he has used small to reduce 
a gradient or to fill up hellows. Until the late improve- 
ment in coal generally, small coal has figured ina very inferior 
oy aes and perhaps the most important impulse it has had 

as been from the improvement in the patent fuel industry. 
The colliers now claim a proportionate payment for the 
working of small, and as coalowners had arranged the scale of 
payment for coal on the basis that small is not paid for, existing 
relations are perilled. Another colliery ma r tells me :—‘“‘ If 
we pay for small, we shall have to pay for all rubbish.” 

e whole question was discu privately by the Sliding Scale 
Committee on Saturday, but I understand that as the colliers had 
taken it out of their hands by placing it before the Miners’ Federa- 
tion, it was necessary that an “‘ owners’ meeting” should be called 
before the Association could entertain it. There is a little glim- 
mering of hope that somethimg will be done before the end of the 
year. Coal is falling; prices are weaker by ls., and the lower 
they go the more useless the discussion about small. 

Considering the stormy weather a fair bulk of coal trade was 
done last week. Penarth figured very satisfactorily, sending off 
42,000 tons, and taking the total of the Barry and the Bute Docks, 
Cardiff total was again over a quarter of a million, namely, 
264,119 tons. In Newport a stiff tone prevailed in contracts 
for coal, and though at this season coastwise shipments fall off, the 
total for the week showed nearly 15,000 tons, and at Swansea a 
very good total foreign coal shipment was reached with 35,659 tons, 

The Cardiff Exchange on Monday opened with perceptible 
dulness, and throughout forward business has been quieter, with 
every sign of a falling market. Mid-week steam coal quotations 
were 14s, 6d. to 14s. 9d., and second-class coal from 12s, 6d. Small 
coal was evidently on the retrograde, and as low as 6s. was taken ; 
while even in house coal, No. 2 was in such small request that it 
was sold for a trifle over 12s. to get wagons clear. But Rhondda 
is now selling at 14s. 9d., and small at lls. 3d. As a rule, 
if quietness sets in for steam coal at this time it is a 
forerunner of lower figures. That they are too high now for 
the general industries may be accepted. Coke is quiet, though 
there has not been much difference in price. Furnace is selling at 
19s, 6d. to 20s., and foundry 21s. 6d. to 22s. For patent fuel a 
fair demand is found at Swansea and Cardiff, but prices are 3d. per 
ton weaker. The French firm who turn out a good and novel kind 
at Walnut Tree continue busy. An active demand has set in 
for pitwood at 17s. to 17s. 6d., and may be expected to continue. 

In the steel trade there is not much alteration. A cargo of rails 
to Coquimbo being, with some coastwise shipments and cargoes to 
Liverpool, about the extent. Ironmasters have been exercised a 
little by the financial condition of South America. A good bulk 
of trade has been done with Brazil, Mexico, and Peru, and the last 
three years show an ascending total. If these fall off our rail 
trade, now very quiet, will become less so, and leave tin-bar as the 
mainstay. This again, with the American tariff overshadowing, is 
precarious. Altogether, though the mills are everywhere busy, 
there is no concealing the fact that the outlook is gloomy. Iron- 
masters do not show this, but are importing foreign ore and 
stocking pig iron freely. 

At Swansea Exchange this week business was very animated, 
and prices ruled firm. On Tuesday there was a particularly large 
attendance, and amongst them considerable buyers. Pig iron 
seems to be recovering, and advances were demanded on forward 
bookings. There was no change in quotations, except for pig, which 
fluctuated from 48s. 4d. to 48s. 6d4. Rails, bars, and sheets are 
unchanged, and tin-plate bars were still quoted: Bessemer at £6 
to £6 2s. 6d., and Siemens up to £6 7s. 6d. In tin-plate there was 
a good deal of firmness, and prices generally were maintained. 
The difference in business between coalowners and their customers 
and tin-plate makers and buyers was very marked. The first were 
anxious to book forward even at a slight decline; the other refused 
except at an advance. Present quotations are:—Cokes, 16s. 6d. 
to 16s. 9d.; Bessemers, 17s. to 17s. 6d.; Siemens, 18s, to 18s, 3d.; 
ternes, 34s. to 37s.; best charcoal, 20s. to 22s. 6d. Block tin is 
from £91 5s. to £91 15s. 

The Anti-breakage Coal Shipping Company has been formed at 
Cardiff to work the patent of Mr. Taylor. e capital is named 
at £24,000. 

Coal prophets say that there are early signs of coming to an 
appreciable end of the coal measures, but upon that head there 
need be little fear, with most of our lower seams intact. The 
worthy manager of Cyfarthfa, Mr. Evans, who took the chair 
lately at a lecture on coal and collieries at Merthyr, stated that 
we had a sufficiency, even at present output, for years. 

Barrow has sent in large quantities of tin bar to Swansea this 
week ; and is quoting 5s. per ton below Wales for steel rails. 

The amalgamation movement is going on. The proposition is to 
form a trust, and then develope animport trade which would affect 
Liverpool. Much depends upon the attitude of the Rhymney 
Railway. If it joined, there would be little opposition of note, and 
the scheme would stand a chance of being carried. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE much-needed improvement in the general iron trade bas, as 
yet, not reached these parts. Nor can, uader existing circum- 
stances, a healthy rising reasonably be expected. With all the 
growing difficulties of the labour market, the best thing that can 
be preserved is a firm and steady tone. 

he reports concerning the condition of the Silesian iron busi- 
ness show a want of animation throughout. In the pig iron as 
well as in the manufactured iron branch a small amount of work 
is being done. There is but little business proceeding at the 
machine and construction shops, still they have hitherto remained 
in pretty regular employment, anda restriction of work has, as yet, 
not taken place. Breslau dealers have reduced the price for 
sheets from M. 190 down to M. 165 p.t.; plates, formerly quoted 
M. 175 p.t., now stand M. 160 p.t. Bars remain unchanged at 
M. 155 p.t. 

Further reductions of prices, agreed upon lately, appear to have 
brought about a little more firmness in the general iron trade of 
Austria-Hungary, the import from Germany having been ey 
checked. Pig iron appears to be in tolerably good demand, 
makers having sold their production till the end of the year. As 
regards the business done in finished iron, a fairly good demand is 
coming forward for bars, plates, and wire. All descriptions of 
railway material also are in lively request. 

Business remains rather dull and without any firmness on the 
Belgian iron market. Labour difficulties and uncertainties 
undeniably begin to be keenly felt in Belgium. Prices are 
fluctuating. The Vieille Montagne Company has raised rolled 
zine to 70f. per 100 kilogs, 

In France a more pleasing aspect is presented by the condition 
of the iron trade, steady improvement embracing all branches, 
Pig iron is reported in good call, while for finished iron an 
increasing demand is perceptible, and the works are, for the 
greater part at least, satisfactorily employed. In all districts the 
psices for bars, girders, and plates have been fairly maintained. 


ee 
ee 


Drawn wire in steel is in improved request, and sh +8 
MR SM cnpensiuestini eueniinnas 
e¢ Rhenish- Westphalian iron industry is generally | 

as enjoying the most favoured pesliies, with regard goked upon 
ment orders, especially of the Marine Department. Besides th 
various and important orders, which are sure to go to dame 
“Gute Hoffnungshiitte” at Oberhausen usually comes in for a p P, 
share in the construction line. Without support of this kind 
things would look still less satisfactory in the iron business of thi 
district. No change can be reported to have taken place in the 
pig iron business since last week. The slight improvement in the 
malleable iron branch — during the last weeks has continy 7 
No material change, either in price or demand, can be noticed S 
the iron ore business. Red iron ore is quoted M. 7:20 to 7-50 
roasted ditto, M. 11-20 to M.12 p.t. Luxemburg minette has fai 
rather depressed of late, although prices show no perceptible cha 
as yet. They are M. 2°30, 2°60, and M. 3°60 for the different sorts, 
Pig iron is in a quiet, rather dull condition. Spiegeleisen has been 
farther reduced in price since last week, the 10 to 12 p.c, grade 
being quoted M. .t. “ie pig, No. 1, costs M. 58; No, 9 
M. 56°50; No. 3, M. 5D to 55. iongerland, good forged quality’ 
M. 49 to 50. Foundry, No. 1, M. 75; No. 3, M. 63; Basic, M. £0. 
Bessemer, M. 60 to 65 p.t. In manufactured iron only a moderate 
business is doing, although here and there a slight move for the 
better can be noticed. Bars remain in weak request; present 
quotations are comparatively firm, nevertheless. Girders have 
remained unchanged, while for hoops a pretty lively demand js 
being experienced. Prices are on the whole firm, and show q 
rather upward tendency. The improvement in plates is con. 
tinuous, and present quotations are in most cases carried without 
difficulty. Sheets, on the other hand, continue a little depressed 
competition having become more fierce than ever after the dissoly. 
ing of the syndicate. Regarding the employment of foundries 
machine and wagon factories, nothing can be added to what has 
been told in the last report. No new orders have been booked 
but it is believed that before the close of the year some larger con. 
tracts will be secured. The Elberfeld Railway Administration has 
invited tenders for the supply of 1783 freight cars for the beginning 
of December. At a tendering for steel tires at Hanover, M. 235 p.t, 
was the lowest offer, others ranging between M. 245 and 271:50, 
Present list quotationsat works areas follows :—Good merchant bars 
M. 130 to 135; angles, M. 140 to 145; girders, M. 125 to 130: 
hoops, M. 140 to 145; steel billets, M. 90 to 100; heavy boiler 
plates, M. 230; tank ditto, M. 180; steel plates, M. 190; tank 
ditto, M. 160 to 165; sheets, M. 130 to 145; Siegen thin sheets, 
M. 125 to 135; iron wire rods, common quality, M. 130; drawn 
wire in iron or steel, M. 145 ; wire nails, M. 160 ; rivets, M. 190 to 
195 ; steel rails, M. 140 to 145 ; steel sleepers, M. 131 to 138; com- 
plete sets of wheels and axles, M. 320 ; axles, M. 240 to 250; steel 
tires, M. 230 and higher ; light steel rails, M. 115 to 120. 

Official returns just published show the number of emigrants 
from the port of Antwerp during the third quarter of the present 
year to have been 11,302. Of these, 4785 were German, 1985 
Austrian, 1150 Russian, 870 Belgian, 808 English, 341 American, 
193 French, 70 Dutch,&c. Men numbered 7237; women and 
girls only 4065. The greater part of the 11,302—namely, 8851— 
was above sixteen years of age; 9481 persons went to the 
United States ; 800 to South America; seventeen to Africa; 
and 475 to New Zealand, Within the same period 2706 emigrants 
returned to Europe, chiefly from Brazil and Argentinia, by way of 
Antwerp. 


to Govern. 








LAUNCHES AND TRIAL TRIPS. 


On the 6th inst. Messrs. A. W. Robertson and Co., engineers and 
shipbuilders, successfully launched from their Canning Town yard 
a steam trawler for the Iserth-Mashern Steam Fishing Company, of 
Grimsby. The principal dimensions of the vessel are as follows:— 
Length, 101ft. 6in.; breadth, 20ft. 6in.; depth, 11ft. 10in. The 
steamer is to be fitted with a steel boiler and compound surface 
condensing engine of 45-horse power, and is built to class 100A at 


Lloyd’s. 

The ocean-going steel steam tug Isabel, built and engined by 
Messrs. Vosper and Co., of Portsmouth, for Messrs. Watkins and 
Co., of London, recently accomplished her steam trial trip in a very 
satisfactory way in every respect on the Government measured mile 
in Stokes Bay, when steam was easily maintained at 160 lb. pressure, 
with a vacuum of 27in., and she attained a speed of 11} knots, her 
engines indicating 380-horse power. She measures 86ft. 8in. long, 
17ft. 6in. beam, and 9ft. 8in. deep. She has large bunker capacity, 
is fitted with bridge, and has all the latest improvements, Her 
engines are of the triple-expansion type, the diameter of the 
cylinders being 12}in., 19in., and 32in., and length of stroke 2lin. 

On Monday a steel screw passenger steamer, built by the Blyth 
Shipbuilding Company, was launched at Blyth. The vessel is a 
sister ship to the Ching Ping, which was launched a few weeks 
ago, and is 220ft. long. The vessel, which was named the Fu Ping, 
is equipped with all the most recent improvements in deck 
machinery, including steam windlass and capstan, steam steering 
gear and steam winches for discharging cargo. Triple-expansion 
engines will be fitted by Mr. M. Pratt, of Huddersfield. The 
Fu Ping has been built to the order of Mr. James Whittall, of 
London, per Mr. John White, and during construction has been 
superintended by Mr. J. G. Walton, also of London, who has also 
looked after the building of the engines. 

The s.s. Amara, building to the order of the Persian Gulf Steam- 
ship Company, of London, by Messrs. John Blumer and Co., of 
Sunderland, was fully 1 hed on Saturday, the 15th inst. 
Her dimensions are :—Length, 290ft.; breadth, 40ft.; and depth, 
25ft. 5in.; and she is built under the spar-deck rule to the highest 
class at Lloyd’s, She will have all the latest improvements, 
including specially ventilated accommodation, deck-houses, steam 
steering gear, and electric ligkt throughout, and is intended for 
the Persian Gulf trade. She is specially adapted for the transport 
of Pilgrims, and is a sister ship to s.s. Tigris, recently built by the 
same firm for the Persian Gulf Steamship pages The engines, 
which are of the triple-expansion type, have cylinders 23hin,, d8in., 
and 62in., and 42in. length of stroke, and large multitubular 
boilers 11ft. 9in. by 15ft. 6in., and have a total heating surface of 
3800 square feet, and a working pressure of 160 1b. The machinery 
and boilers are building by the North-Eastern Marine Engineering 
Company, of Sunderland, which also constructed the engines of 8.8, 
Tigris. “Both hull and engines are being constructed under the 
superintendence of Messrs. Flannery, Baggallay, and Johnson. 

On Wednesday, November 26th, Messrs. Edward Withy and Co. 
launched from their yard at Hartlepool a large steel screw steamer 
built to the order of Messrs. Livingston, Conner, and Co., of West 
Hartlepocl. The vessel is 280ft. in length, and built throughout of 
Siemens-Martin steel, with a large measurement and deadweight 
carrying capacity, and built to the highest class at Lloyd’s. The 
ship has a long raised quarterdeck, short poop, long bridge house, 
ond a topgallant forecastle. All decks, deck erections, skylights, 
bulwarks, bulkheads, grain divisions, &c., are constructed of steel 
andiron. Cellular bottoms fitted all fore and aft for water ballast. 
The greater portion of the plates are in 24ft. lengths, making the 
structure of the ship very strong. The bulwarks in fore well are 
4ft. 6in. high ; boiler casings 7ft. high ; and the boats are carried 
on beams. Four steam winches, two donkey boilers, patent steam 
steering gear amidships, screw gear aft, patent windlass on fore- 
castle deck, stockless anchors hauling up into hawse pipes and 
other modern appliances are fitted for the handy working of the 
vessel. The saloon and cabin is handsomely finished in polished 
hard wood, with painted panels executed in oils by the Saoneet® 
staff of ladies employed by the firm. The steamer will be rigge ‘4 
as a two-masted fore-and-aft schooner, with iron pole masts, an 

been constructed under the personal supervision of Captain 
Conner. The vessel will be fitted with triple expansion engines by 
Messrs. T. Richardson and Sons, Hartlepool. On leaving the ways 
the vessel was gracefully christened Glenisle by Miss Conner, 











daughter of one of the partners, 
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NEW COMPANIES. 
Tue following companies have just been regis- 


tered :— * * * 
Anti-Breakage Coal Shipping. Company, Limited. 

is company was registered on the 18th inst., 
wh capital. of £24,000, divided into eighty 
“Shippers” shares and 240 ordinary shares of 
£75 each, to acquire auti-breakage coal shoots, 
boxes, and other machinery and apparatus for 
reventing breakage of coal in the loading of 
vaeels, and for shipping coal or coke, comprised 
within the patent rights and other privileges of 
George Taylor, of Penarth, Glamorgan, The 
subscribers are :— 


) 
Brothers and Co., Limited, Cardiff, mer- 


8. 
Cory 

chants .. ++ s: se es + oe 
J. Nixon, 117, Westbourne-terrace .. 
T. Forster nia C.E., Cardiff 


+ 





A. Y. » va , wee. we 
iggs, Tondu, near Bridgend, secretary 
Wits Navigation Collieries (1889) Limited 
G. Ogilvie, ME, 4, Great George-street a 
FE, Davies, Llandinam, colliery owner .. 
G. Taylor, Penarth, engineer act we* oh 
The subscribers are to appoint the first directors, 
Most of the regulations of Table A apply. Soli- 
citor, Mr. R. W. Griffith, Cardiff, 


tO 





Electrolytic Syndicate, Limited. 


This syndicate was registered on the 17th inst., 
with a capital of £100,000, in £1 shares, to carry 
on business as miners, metallurgists, smelters, 
and electricians, and for such purposes to adopt 
agreements with W. Elmore, A, Cooper, J. 
Fraser, and Woodhouse and Rawson United, 
Limited, respectively. The subscribers are :— 

Shares. 

J. Jepson, Cosgrove Priory, North Hants, barrister 1 
W. Elmore, 47, Clapham-road, electro-metal- 
REE, 5) lsh sevemeeeIAe sd ein Se une em eens 
1? Cooper, Cregg, Nightingale-lane, 8.W., 


merchant oi eh) Shrek oki bee pee aa oe 1 
F. Safford, 2, Garden-court, Temple, barrister .. 1 
§. Evans, Lonsdale-chambers, Chancery-lane, 

merchant .. 1 


w. J. N. Tippitt, 11, Maiden-lane, E.C., solicitor 1 
W. J. Peck, Redcar, accountant .. .. .. «- 1 
Registered without special articles by the 
Metropolitan and Provincial Syndicate, Limited, 
Lonsdale-chambers, 27, Chancery-lane. 





Fleuss’. Patent Ice Machines Company, Limited. 

This company was registered on the 14th inst., 
with a capital of £10,000, in £1 shares, to take 
over as a going concern the Fleuss Patent Ice 
Machine Company, Limited (incorporated 1887). 
The subscribers are:— 


Shares. 
T. K. Bellis, 6, Jeffrey's-square, merchant .. .. 1 
*R. C. Ashby, 36, Ebury-street, 8. W. 1 
*J. O. Spong, Fernlea-road, Balham <. .. .. 1 
*J. O. Collier, Silverdale, Caversham, merchant. . 1 
C. L. Constantinides, 6, Jeffrey's-square, E.C., 
i i ae 8s ae ae kt a ae. os 1 
J. W. Wallsgrave, 79, Handcroft-road, Croydon .. 1 


B. K. . 49, Warrington-crescent, Maida 
NOM Wes, $546 Se: Sh Deeb: Lee 6 be 
The number of directors is not to be less than 
three, nor more than five ; the first are the sub- 
scribers denoted by an asterisk. Solicitor, Mr. 
T. W. Rogers, 28, Fenchurch-street, E.C, 


Hebburn Boiler Company, Limited. 


This company was bag on the 14th inst., 

with a capital of £10,000, in £10 shares, to acquire 

the works and business of the firm of Nicholson 

Brothers, of Hebburn-on-Tyne, makers and 

repairers of boilers. The subscribers are:— 
Shares. 

W. J. Benson, Fourstones, coalowner .. .. .. 

*T. W. Benson, Fourstones, coalowner.. . 

U. Ritson, Newcastle, coalowner e 

J. —_ Newcastle, shipowner.. . 








5 . yton, engi oh; 08 0 
*C. W. C. Seedasenn, Hexham, coalowner .. .. 
J.D. Milburn, Newcastle, shipowner .. .. .. 

The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk, and W. E. 
Nicholson ; qualification, forty shares. Regis- 
tered by R. Jordan, 120, Chancery-lane. 


De te et 





Pacasmayo and Guadalupe Railway (Peru), 
Limited. 

This company was registered on the 13th inst., 
with a capital of £200,000, in £1 shares, to con- 
struct railways, tramways, telegraphs, and other 
means of communication in Peru, and to acquire 
any rights of the Peruvian Corporation, Limited, 
. in respect thereto, and to adopt an agreement 
with such Corporation, dated 13th November. 
The subscribers are:— 


Shares. 
C. L. Smiles, 15, Bedford-row, solicitor .. ® 1 
T. W. Benyon, Chichester-road, Croydon .. 1 
J. R. Yates, 15, Bedford-row, solicitor .. .. .. 1 
W. H. Rawle Judd, 38, Liverpool-street, King’s 
UR SOE. as: ner ae ae ack ee “os 1 
N. G. Hill, 40, Countess-road, Kentish Town .. 1 
W. F. Symonds, Oak Lea, Lordship-lane, S.E. .. 1 
J. L. V. 8. Williams, 81, Portsdown-road, W.  .. 1 


The number of directors is not to be less than 
three, nor more than five; the subscribers are to 
appoint the first; qualification, £100 in shares, 
R tion—chairman, £200 per annum; each 
other director, £150 per annum. Solicitors, 
Messrs, Smiles, Ollard, and Yates, 15, Bedford- 


row. 








Middlewich Salt and Alkali Company, Limited. 


This company was registered on the 19th inst., 
with a capital of £80,000, in £5 shares, to pur- 
chase 23 acres of freehold land at Newton-by- 
Middlewich, Chester, with the salt deposits and 
other minerals underlying, and to erect works for 
raising and manufacturing salt, and other che- 
mical products. The subscribers are:— 


H. L, Collingdon, 64, Baron’s-court-road_. 
E. L. Russell, 152, Wool Exchange, secretar 


Shares. 
'y ofa 
EE 505) cetiekS 66 cas, ia) sak aeeAks 
T. Grover, 2, St. Stephen’s-chambers, Telegraph- 
I One's ce ok oe. eee 
J. Potier, 75, Paragon-buildings, Walworth, 
secretary toacompany .. .. .. «+ ss oe 
L. C. Clovis, Stony Stratford, Bucks, engineer .. 
W. R. Lacey, C.E., 20, Bishopsgate-street .. .. 
C. F. W. Luz, 55, Moscow-road, Bayswater .. 


The number of directors is not to be less than 
three, nor more than seven; qualification, £500 


a 





in shares or stock; the subscribers are to appoint 
the first; remuneration, £600 per annum, divi- 
sible. Registered by Mr. J, Potier, Warnford- 
court, 





Blackpool South Shove Pier and Pavilion Com- 
pany, Limited. 

This company was registered on the 18th inst., 
with a capital of £60,000, in £1 shares, 150 being 
founders’ shares, to construct a promenade pier 
and landing s at or near South Shore, Black- 
pool, with pavilion, concert room, swimming and 
other baths, refreshment rooms, and other con- 
veniences, The subscribers are:— i 

res. 


W. Parker Shermerdine, 57, Princess-street, Man- 
chester, accountamt .. .. 2. 1. ce os o« 
C. R. Hardman, 71, King-street, Manchester, 
PRE ear Oa ae 
A. Brereton, 1, Bury-street, Pendleton, Man- 
eee eee ere 
E. Haynes, Chorlton-on-Medlock, Manchester .. 
J. Dent Harker, 78, King-street, Manchester, 
rae eee eee 
T. Andrews, 87, Bristol-street, Hulme, Man- 
SN, GHEE xc, oe ce ck. as 20: 00 
T. Chapman, 16, Moss-lane, Swinton, clerk .. 
The number of directors is not to be less than 
three, nor more than seven; qualification, £100 
in shares; the first are G. Hardy, H. Buckley, 
J. Cardwell, J. Crabtree, C. Estcourt, and R. 
Lee. Remuneration—chairman, £75 per annum; 
vice-chairman, £60 per annum; and each of the 
others, £50 per annum. Solicitors, Messrs, Field, 
Roscoe and Co., 36, Lincoln’s-inn-fields, 


te 


Ernest Scott and Mountain, Limited. 


This company was registered on the 17th inst., 
with a capital of £70,000, in £10 shares, to carry 
on the business of electrical and general engi- 
neers, and to adopt unregistered agreements with 
Ernest Scott (trading as Ernest Scott and Co.), 
E. H. Turner, and W. C. Mountain. The sub- 
scribers are:— 

Shares. 
P. W. Bullock, 19, Portsea-place, Connaught- 

WT as so ce: pe we Me ee 48. Ge. on 

J. Aspinall, 34, Bowman’'s-buildings, Edgware- 


~ 


J. McNab, 8, Drapers’-gardens, stockbroker ; 
W. C. Slaughter, 21, Great Winchester-strect, 

Wess Gs a be ae de de ce on ae 
A. H. Bartlett, 21, Great Winchester-street, soli- 


8. E. Preston, 21, Great Winchester-street, soli- 


ee ee ee) 


citor a ee eS ee ee ee ee eee ee 
D. Scott, 12, York-street, Manchester, merchant 

The number of directors is not to be less than 
three, nor more than five; qualification, £1000 
in share capital; remuneration (other than for 
managing director), £200 per annum each. Soli- 
citors, Messrs, Slaughter and May, 1, Great Win- 
chester-street, 








INSTITUTE OF MARINE ENGINEERS.—A meeting 
of the Institute of Marine Engineers was held in 
the Langthorne Rooms, Broadway, Stratford, E., 
on Tuesday, November 11th, when Mr. Thomas 
Drewry, chief engineer P. and O. Steam Naviga- 
tion Company, read a paper on “ Propellers.” The 
chair was occupied by Mr. F, W. Wymer, who 
introduced the author of the paper in a few appro- 
priate words. The subject was divided into three 
portions. In the first part the paddle-wheel was 
referred to. The proportion of floats of paddle- 
wheels was commented upon, also the advan- 
tages and disadvantages of side and stern- 
wheel propellers. Next, the screw propeller 
was touched upon, and the pitch and form 
of screw relative to the fineness or otherwise 
of the vessel was pointed out as being one 
of the most important elements in connection 
with the designing of the driving machinery. The 
economy of bronze blades was shown, as proved 
by results, and it was advocated that propeller 
blades, of whatever material, should be made as 
smooth as possible in order to lessen the frictional 
resistance. The corrosive or pitting action which 
takes place on the back of the blades was remarked 
upon, and the theories advanced to account for the 
action were discussed, and, in closing, Mr. 
Drewry expressed the opinion that the pitting 
action found to take place on the backs of the 
blades was probably due to the air acting on the 
metal at the points, where the velocity in feet per 
minute at sixty to seventy revolutions must be 
very great. A very interesting discussion ensued, 
in which Messrs. R. Duncan, J. McF. Gray, J. R. 
Ruthven, G. Wiltshire, J. Adamson, R. Leslie, 
W. W. Wilson, the Chairman, and several others 
took part. It was pointed out that the adop- 
tion of bronze blades in place of cast iron or 
steel was productive of economy in both s 
and consumption of coal, and that this was 
ewes d due to the smoother surface of these 

lades, An example was given of a steamer 
with cast iron blades which were, after 
running for some time, made smooth on 
the surface, and gave very much greater 
efficiency. This was attributed to the smooth- 
ness of the blades, no alteration having 
been made otherwise in the machinery. The 
opinion was generally expressed that the area of 
the blade should be so distributed as to leave the 
broadest part about one-fourth of the length from 
the root for an average well-proportioned steamer. 
At the same time it was pointed out that engi- 
neers differed widely as to the best shape of blade 
to give the greatest efficiency, each builder having 
a peculiarity of his own. It was shown from 
cases cited that the alteration in the form of a 
blade might be attended with very advantageous 
results, as from the distribution of the area by 
giving less surface at the point and more at from 
one-fourth to one-half up the blade, taken from 
the root. The question of how to deal with the 
‘‘pitting” action was briefly discussed, and 
reference was made to several plans which had 
been patented or tried to stop the action, or its 
result at least. Mr. Drewey replied, commenting 
upon the remarks made by the several speakers, 
and the proceedings closed by votes of thanks to 
the author of the paper and the chairman, moved 
and seconded by lg Sage and Harris and 
Messrs, Girvin and Simpson respectively. The 
hon. secretary announced that the next meeting 
would be held on Tuesday, November 25th, at 
7.30, that Mr. Phillips’ paper was now published 
and ready for members, and that tickets and pro- 
grammes for conversazione on December 5th 
might be obtained on applicati 








THE PATENT JOURNAL. 
Condensed from * ae Official Journal of 
a % 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


17th November, 1890. 


18,486. SvirFeNinG Fiat or Bent Meta Puates, C. 
Bauer, Brockley. 

18,487. Apparatus for Game, W. Strong, St. George, 
near Bristol. 

18,488. Frre-LicHTERS, R. E. Slade, Manchester. 

18,489. RoLtLER Burnps, T. and W. Taberner, Man- 
chester. 

18,490. AUTOMATIC PREPAYMENT Gas-METERS, D. Orme, 
Manchester. 

18,491. Dynamo - ELECTRIC Macuines, R. Kennedy, 
Kilmarnock. 

18,492. — Keys of Musicat Insrruments, H. 

, London. 

18,493. Mecuanism for Loapinc Carts, E. Reilly, 
London. 

oe MovaBLe WATERING Apparatus, J. Sauer, 


‘ow. 
18,495. Tires for CARRIAGE WHEELS, &c., J. O’Clohessy, 
Dublin 


18,496. Razor Strops, C. H. Cook, Lene 

18,497. Makinc Eye-BboLts and Hooks, J. W. Bowen, 
London. 

18,498. CieaninG Corton Fisres, &c., W. E. Heys.— 
(A. Kirschner, France. 

18,499. Game, W. H. Wilkinson, Stockport. 

18,500. Bicycixes, T. B. Sharp, Birmingham. 

18,501. RecuLaTinc Motive Power, R. H. Thorpe, 


London. 
18,502. CLEeaninGc ToiLetT Comps, F. D. Ewhbank, 
London. 
18,508. SHuTTLE Guarps, W. H. Gartside and W. E. 
oy 0 m. 
18,504. HARNESS JACQUARDS for WEAVING, J. Fenton, 
alifax. 
18,505. MeTuop of STRENGTHENING Bossins, F. Judson, 
ax. 
18,506. Guarps of Carvinc Forks, E. A. Calvert, 


London. 
18,507. BanJogs, E. A. Calvert, London. 


18,508. ALuminiuM ALLoys, J. Johnson.—(J. W. 
~~ 2 United States.) 
18,509. 'AMP-SEALING EnveLope, A. A. Williams, 


Cockermouth. 

18,510. Miners’ Sarety Lamp, W. Pattersun, New- 
castle-on Tyne. 

18,511. Tapestry Carpets, Ruos, &c., E. Smith, 
London. 

18,512. Macazine Ries, B. Burton, London. 

18,513. PROPELLING NAVIGABLE VESSELS, W. B. Brom- 
ley, London. 

18,514. Crosinc Doors, H. W. and J. G. Evans, 


ndon. 
18,515. CoupLets for Suirt WRisTBANDs, F. Watts, 
mdon. 
18,516. Drains for Street Tramways, A. Dickinson, 
Darlaston. 


18,517. Garments, C. Caen, London. 

18,518. Piastzr, J. Wilson, Birmingham. 

18,519. ExpLosive Compounns, J. 8. Walter, London. 

18,520. Doors, A. Crosnier, London. 

18,521. ConstrucTinG Suspension WHEELS, T. H. B. 

itchings, London. 

18,522. WHEELs for VeLocirepgs, T. C. W. Pullinger, 
London. 

18,523. Heatinc Bopres Evecrricatty, H. Zerener, 


ndon. 

18,524. Sarety Rait, M. Josephson and M. Friedlaen- 

er, London. 

18,525. Currinc Coats, H. 8. D. Brayn, T. Field, T. 
Field, jun., D. Spittal, and J. Timms, London. 

18,526. CoLtouninc Matters, J. Imray.—(la Société 

L. D. Huguenin and Cie., Switzerland.) 

18,527. ULTRAMARINE, O. Imray.—(The jirm J. Curtius, 
Germany. 

18,528. Lire-savine O1Lskin GARMENTS, 8. Robinson, 
London. 

18,529. Rines, E. Edwards.—(R. Mehnert and F. Lutz- 
mann, Germany.) 

18,530. Hotpixa FEEDING BoTtTLes in PERAMBULATORS, 
J. Spital, London. 

18,581. Corp Eye.er for Picrure Frames, W. J. 
Moode , London. 

18,532. Type-writers, C. Rymtowtt-Prince, London. 

18,533. Automatic DeELivery Macuines, B. W. 
Warwick, London. 

18,534. CLosinc BARRELS, &c., H. H. Lake.—(A. W. 
Beschorner, Austria.) 

18,535. Topacco Pipes, A. Gay, London. 

18,536. MECHANICAL and D , BE 
Thwaite and The Sphincter Grip Armoured Hose 
Company, London. 

18,537. METHOD of SicNaLLInG on Raitways, E. 8. 
Cook, London. 

18,538, Uritisinc Watcues for DirFERENT PURPOSES, 
A. E. Evans, London. 

18,539. Fotpine Box, L. Mayer, London. 

18,540. Cuarcine Liquips with Gas, J. C. Fell.—(F. 
Tiedemann, Denmark.) 

18,541. TyPE-wRiTER, J. Paterson, London. 

18,542. Movine and Lowerine Suips’ Boats, H. E. 
Lester, London. 

18,543. STEAM-PROPELLED Roap VESICLES, A. J. Boult. 
—(P. Aigon, France.) 

18,544. Boots for Us—e when Puiayina Games, W. J. 
Pearce, London. 

18,545. Winp Morors, J. Guthmann, London. 

18,546. Furnaces for Caucininc Orgs, F. H. Moles- 
worth, London. 

18,547. Stoppers for AERATED WATER Bort es, E. K. 
and A. J. Newton, Liverpool. 

18,548. TUBULAR SUPERHEATERS, M. Gehre, London. 

18,549. SupeRHEATERS for SteaM Borers, M. Gehre, 
London. 

18,550. Steam SuPERHEATERS, M. Gehre, London. 

18,551. CicaR-HOLDERS, &c., A. J. Boult.— (A. 





‘erstel, 


France.) 

18,552. PREVENTING Access of Rats, &c., to CuT-cRoP 
Stacks, F. I. Cooke, London. 

18,553. Door Sprines, G. Meyer, London. 

18,554. Fixine 1n InsuLatinG BasEs of Biocks, H. J. 
Pierce, London. 

18,555. EvecrricaL Switcues, H. J. Pierce, London. 

18,556. ELecrricaL Switcues, H. J. Pierce, London. 

18,557. ELecrrica, Switcues, H. J. Pierce, London. 

18,558. ELectrIcAL Penpants, H. J. Pierce, London. 

18,559. UmBre.as, &c., A. Revel, London. 

18,560. Sprinc Rip-eND HoLpers of UMBRELLAS, A. 
Revel, London. 

18,561. Fasrenines for Guoves, &c., F. Ravinet, 


London. 
18,562. Steam Enarnes, C. Wells and J. Willis, London. 


18th Novenvder, 1890. 


18,563. Unions for Connectine TuBEs of Leap, &c., L. 
Skitt, Stockport. 
18,564. Stanp for Newspaprers, &c., G. E. Reading, 


ing! i 

18,565. Sewine Macuines, L. H. Smith.—(7he Singer 
Manufacturing Company, United States.) 

18,566. MrTat Trivet or Bracker SHeEtr, J. N. 

Mitchell and W. Morrison, Glasgow. 

18,567. HorsesHogs, C. Moritz, London. 

18,568. ConTRoLLInG the Position of Dampers for 
Furnaces, T. O. Bates, Liverpool. 

18,569. Cuocks for Boars, C. T. Ramsay, Live 1. 

18,570. oR Water Cans, W. R. M. Adams, Wolver- 

pton. 

18,571. Lace Sray, F. Sims, Folkestone. 

18,572. Removinc Burrs, &c., from Woot, W. E. 
Heys.—(F. Merelle, France.) 

18,573. Resettine Rat Trap, D. A. Murdoch, Belfast. 





18,574. GLazine Structures, A. Drummond, Glasgow. 

18,575. INTERLOCKING LEvERS in SIGNAL APPARATUS, 
R. H. C. Nevile, London. 

18,576. ConTROLLING ELecTric CuRRENTS, R. H. C. 
Nevile, London. 

18,577. Drivinc Gear of VeLocirepes, G. Dennant, 
London. 

Bossins, F. Fowkes, Manchester. 


18,578, 
18,579. Tar for Measurinac Our Fiuw, H. G. Joy, 
Tynemouth. 
18,580. ENVELOPE with Savery CuosinG, M. Holzmann, 
mdon. 


18,581. Horsesuor, 8. Brownhill, Walsall. 

18,582. Bones of Roan, &c., VEHICLES, C. M. Ashdown, 
London. 

18,588. Boots and SuHozs, H. F. Hill and H. Hill, 
Nottingham. 

18,584. SuprorTiING Briss on Apron WaAIST-BANDS, W. 
Bowden, Manchester. s ee 

i Use of TuistLE-Down, J. Davidson, Birming- 


m. 

18,586. Knee-cap for Horses, W. E. Heys.—(F. Murti- 
not. nee. 

18,587. Evecrric Locomotive, J. Platt.—(F. W. Dean, 
United States.) sche 

18,588. Rartway Cuarrs, F. W. Rogers, Birmingham. 

18, pos Evecrric Rartway Sicnaus, W. H. Waddell, 

mdon. 

18,590. Harness FuRNITURE, G. E. Smith and W. Foad, 
Whitstable. a 

18,591. a &c., Furniture, G. E. Smith and W. Foad, 
Whitstab 


i e. 

18,592. TurRNING Over Leaves of Books, T. Colledge, 
Birmingham. 

18,593. Rounpazout, J. Horton and J. E. Walsh, 
London. 

18,594. DisencacinG Apparatus for Boats, M. H. 
Cameron, London. 

18,595. BaRREL TiLTeRs, J. Shaw, W. Woolley, and 
R. Roberts, London. 

18,596. APPARATUS for Propucine Icz, E. J. Hardy, 
London. 

18,597. Door Curtain Rops, R. G. Evered, London. 

18,598. Openinc Lips of Ink Borries, J. H. Ritchie, 
London. 

18,599. ATTACHING METAL Piates to TubEs, H. H. Tye, 
Birmingham. 

18,600. CarpinG Enarnes, J. Robinshaw and G. Scho- 
field, Manchester. 

18,601. New Game, C. Cox, London. 

18,602. Size for Fixinc Cotours on WALL PaPeERs, J. . 
Broadhurst, Manchester. 

18,603. Cement, T. Arnold, Stockton-on-Tees. 

18,604. Compounp GoLp Wire, L. L. Burdon, London. 

18,605. Compounp HoLiow Meta Incots, &c., L. L. 
Burdon, London. 

18,606. Lock WasHers, J. A. Turnbull, London. 

18,607. Sarety Vaucts, G. 8. Clark, London. 

18,608. MoutH Suretps for Cicars, &c., J. Daw, 
London. 

18,609. Driers, J. Bond, London. ; 

18,610. Ruppers for Suips, G. W. Sivewright, Stock- 
ton-on-Tees. 

18,611. Sprinc Hook Fasten1na, P. Philpot, London. 

18,612. Pepats for VELOCIPEDES, A. Davison, 
London. 

18,613. Corsets, R. W. Brett, London. 

18,614. Toots, &c., W. Edridge, G. Tucker, and J. 
Shimmels, Birmingham. 

18,615. DoLLres used in 
Turner, Keighley. 

18,616. ATracHING O1L-cans to Bicycies, &&., A. 
Watson, Birming! 

18,617. VELOCIPEDE WHEELS, J. Newton, Tottenham. 

18,618. Gas LicuTING, T. A. Greene and C. M. Walker, 


“WasuINe Ciotues, W. E. 


ndon. 
18,619. Propucine ItLusions on the Sraceg, F. Har- 
vard, London. 
18,620. ProsectiLes for Firz-arms, D. B. Wesson, 
mdon. 
18,621. GrinpInc and Bo.tinc Macuing, C. H. 


Huckauf and G. H. J. Biille, London. 

18,622. Rartways, M. E. Schmidt and J. L. Silsbee, 
London. 

18,623. Cotourinc Matters, H. H. Lake.—{ Wirth and 
Co., Germany.) 

18,624. Vacuum CuamBer, H. H. Lake.—{J. Patten, 
United States.) 

18,625. Exvecrric Wenpinc, &c., H. H. Lake.—(H. 
Lemp, United States.) 

18,626. Looms for WzEAvinG, J. W. Cheney and F. A. 
Bowen, London. 

18,627. PREPARATION of MiLk, J. W. Gordon.—(A. E. 
Wright, Australia.) 

18,628. Dryinc Woop, G. Ghilain, London. 

18,629. Boor Lasts, H. H. Lake.—(0. A. Miller, United 


tates. 
18,630. Maru Baas, C. P. Tatro, London. 
18,631. WELDING MeTALs by Execrnriciry, H. H. Lake. 
—(E. Thomson, United States.) 
18,632. Rartway Cuarrs, G. W. and R. B. Rittersbach, 
London. 
18,633. SIGNALLING on Raitways, W. D. Sheldon, 


mdon. 

18,634. STRAIGHTENING the TeETH of BURR-CYLINDERS, 
F. O. Groves, London. 

18,635. Pneumatic Enoines, R. Haddan.—(National 
Pneumatic Tool Company, United States.) 

18,636. CoNCENTRATING IRON ORE, R. Haddan.—(G. 
Conkling, United States.) 
,637. ANTHRAQUINONE Dye Srurrs, B. Willcox.— 
(Farbenfabriken vormals F. Bayer and Co., Germany.) 

18,638. ELecrriciry Meters, E. Hartman and W. 

raun, London. 

18,639. Uritisinc Liquip Fue, P. 8. Hyslop, London. 

18,640. Propucinc, &c., ComBusTion Gases, P. 8. 
Hyslop, London. 

18,641. Emery, &c., GRINDING WHEELS, H. H. Lake.— 
(W. M. Wood, United States.) 

18,642. Waxinc TureaD, H. H. Lake.—(Stanley Manu- 
Jacturing Company, United States.) 

18,643. FIREPLACES or Stoves, 8. Bourne and G. 
Leonard, London. ; 

18,644. FLurip Meters, H. H. Sporton and E. White, 
London. 

18,645. Gas Encine Governors, A. J. Boult.—(W. &. 
Sharpneck, United States.) 

18,646. Biock Letrers for Printinc Posters, &c., 
W. P. Thompson.—(P. J. Lamp'l, Holland.) 

18,647. Sewina Macuings, F. O. Jerram, Liverpool. 

18,648. CENTRIFUGAL Pumps, 8. E. Webbe, Liverpool. 

18,649. WHEEL TrrEs, G. Hébert, London. 

18,650. THERMAL Banpaces, W. P. Thompson.—{0. 
Goldstiicker and A. Mayer, Germany.) 

18,651. Bormnc and other Macuines, T. Hagygart, 
Liverpool. 

18,652. Wine Spirit, A. J. Boult.—(H. Lissagaray, 


France. 

18,658. BotrLe Stoppers, the Bottle Seal Company.— 
(W. Painter, United States.) 

18,654. Toots for Formine the Necks of Guass Bortes, 
the Bottle Seal Company.—(W. Painter, United 


States. 

18,655. BoTrLe Stoppers, the Bottle Seal Company.— 
(W. Painter, United States.) 

18,656. Letrers or Siens for ADVERTISING, S. A. M. 
Farnworth, London. 

18,657. HamMEertnc Mecuanism, T. W. Sterling, 
London. 

18,558. RocK-DRILLING Macuines, T. W. Sterling, 
London. 

18,559. ScrEw-pown Cocks or Taps, C. Huelser.—(W. 
Kriiger, Germany.) 

18,660. TerRMINAL for ELecrric Lamp Ho.pers, A. J. 

eGeoch, London. 
18,661. PLaTes for SeconDARY Batrerizs, J. T. Niblett, 


ndon. 
18,662. WinDING THREAD on Disc Ho.pers, J. Keats, 


mdon. 

18,668. Removinc Coverina from InsuLATED WIRES, 
O. May, London. 

18,664. Vatves, &c., H. H. Lake.—(M. H. Lauchlan, 
Australia.) 

18,665. Rores, T. B. Dooley, London. 
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18,666. Drittinc Apparatus, C. E. Sibley and E. J. 
Honychurch, London. 

18,667. Scarrotpinc, H. Heiland and J. Kaufmann, 
London. 

18,668. Nur Lock, E. J. Koester, London. 

18,669. Horstinc Excrnes, 0. Flohr, London. 

18,670. Catcnes for Stereo Mounts, C. F. Moore, 
London. 

18,671. Liguip Gas Smatt-arms, L. W. Broadwell, 
London. 

18,672. Joruntine the Enns of Pires, E. Ward, London. 

18,673. Bronzinc Brassand other ALLoys, A. J. Spiller, 

London. 





19th November, 1890. 
18,674. Cricarerte Macuine, W. A. Norman, Londen. 
18,675. Licurine Bicycite Lamps, R. W. H. Townsend, 
Bury St. Edmunds. 
18,676. Nexpie-sactTLe Looms, W. E. Heys.—(G. 
Bellamy, France.) 
18,677. Ratt Transport, H. Brockelbank, London. 
18,678. CemeNTING MaTeRIAL for CuTLEeRY, W. Camsell, 
Sheffield. 
18,679. Fivsuinc WaTer-cLosets, &e., H. Brookfield, 
Sheffield. 
18,680. Borrtinc Macutnes, J. Meadowcroft, Halifax. 
18,681. Makine Gas from Os and Water Vapour, 
E. J. Duff, Glasgow. 
18,682. VenicLes used as Scavencers’ Carts, R. C. 
Sayer, Bristol. 
18,683. Sarery Lapper, A. Calvert, Sheffield. 
18,684. Cicars, H. E. Soper, Sheffield. 
18,685. Boor and Ssor Frixisuine Jack, C. Hare, 
Norwich. 
18,686. Vatve for CisterNs, J. May, London. 
18,687. SHow-caRD, A. Myers, Birmingham. 
18,688. Game of Lypoor Go.r, H. Sant, London. 
18,689. Countinc and Sortinc Money, M. and M. C. 
Hart, Isleworth. 
18,690. Pyeumatic Guns, A. J. Boult.—(H. Bichbaum, 
France.) 
: PREVENTATIVE in Co.uisions, J. and A. G. 
Bygate, Sheffield. 
18,692. Secrer SranparRp Perca for Brrp Cacgs, 
T. Gange, sen., Newton Abbot. 
18,693. SELF-aDJUsTABLe Broocu Pry, L. H. Rohrer, 
Manchester. 
18,694. Fasrenina for GLoves, G. Watteen, Middles- 
borough-on-Tees. 
18,695. ARmaTcRes for Dynamo ELecrric MACHINES, 
J. H. Holmes, Newcastle-on-Tyne. 
18,696. EpvucationaL AppLiance, J. H. Houghton, 
Louth. 
18,697. Device for Drivine Nauts, &c., G. W. D. Scott, 
London. 
18,698. Turnrsc Leaves of Music-Books, C. Young, 
Tunbridge Wells. 
18,699. ELecrric Crrcurr Ciosgers, W. S. Thomson 
and H. von Kohler, London. 
18,700. Drersc Woor, &c., J. B. and E. Whiteley, 
A. Armitage, and W. Cleland, Huddersfield. 
18,701. Sream Encrnes, T. and W. H. Smith and W. 
Eastwood, Halifax. 
18,702. SigNaLitinc on Raitways, T. Barrow, Liver- 
DOOL. 
18,703. Praiytrnc Macurines, W. Malone, Liverpool. 
18,704. WIRE-STRAIGHTENING Macutne, J. P. Bayly.— 
(H. Eckerson, United States.) 
18,705. AXLE Puutey, W. H. Briscoe, Birmingham. 
18,706. Workinc, &c., Pornts and Sicnars on Ral- 
ways, F. A. Atkinson, Worcester. 
18,707. Steeve Howper, A. Littlehales, Birmingham. 
18,708. Brewrnc Beer, J. Cox, London. 
18,709. Non-vipratory Tire for VELocipepes, W. P. 
Elliott, London. 
18,710. Fire Biastinc Cuarces in Mrvygs, J. Y. John- 
son.—{J. Bowrdoncle, France.) 
18,711. Money Tris, J. Warby, London. 
18,712. Ramway Covupiines, &c., A. E. Schurr, 
London. 
18 713. Locks, F. and C. G. Smith, Birmingham. 
18,714. Packine for Steam GLanps, &c., A. M. James, 
London. 
18,715. Maxine Up Types, A. Sinclair and W. Queen, 
Glasgow. 
18,716. Fastenryes for Boxes, &c., J. H. S. Russell, 
ndon. 
18,717. Lirtine, &c., Sarps’ Boats, C. Hall, London. 
18,718. Coatinc Metat SxHeets with Try, D. Jenkins, 
London. 
18,719. Brake for Perampviators, G. W. 
ondon. 
18,720. Emprorpery Macuines, J. Mathieu, London. 
1. Watcues, O. I. Milne, London. 
Liquip Meters, R. H. Twigg, London. 
AvtomaTic CHANGE of PHOTOGRAPHIC PLATEs, 
Toby, London. 
4. Boor Soies, J. H. Borrett, London. 
,725. Fiusn Cisterns, E. Ward, London. 
18,726. Recovery of Tix from Puate, M. R. Garcia, 
London. 
18,727. VEHICLES PROPELLED by MaNuUMoTIVE PowER, 
E. Edwards.—(N. Peiffer, France.) 
18,728. Currer Heaps, E. Edwards.—(G. Heymeyer 
and H, Wehmann, Germany. 
18,729. Derivatives of ANTHRAQUINONE, B. Willcox.— 
(Farbenfabriken vormals F. Bayer and Co., Germany.) 
18,730. Water Gates, A. T. Booth, London. 
18,731. Water Gates, A. T. Booth, London. 
18,732. Enricninc Pospuate of Lime, A. Cajot, 
ndon. 
18,733. Fisarnc Rops, W. B. Lake, London. 
18,734. Keepinc Dishes in Motion, J. W. Hunter, 


Oldfield, 









London. 

18,735. Fire Escapes and Exevators, A. T. Ivens, 
London. 

18,736. Motive Power Encrvyes, J. Gros, London. 

18,737. ApsusTinc Suips’ Compasses, J. H. Barry, 
London. 

18,738. Twistinc Frprovs MATERIALS, W. Tatham, 
London. 

18,739. Precrpitators, C. A. Macdonald, London. 

18,740. ConrrRoLLInG MecHanicaL Movements, G. 
Azzeroni, London. 

18,741. Arr-TiGHT Cases and Canisters, G. Grout and 
B. Hallett, London. 

18,742. Parquet FLoorine, J. Idrac, London. 

18,743. Brakes for WHEELED VEHICLES, W. W. Horn. 
—(La Société Breton Freres, France. 

18,744. Fire-escapes, &c., W. H. Slinn, H. Ord- 

Mackenzie, and C. Scott, London. 

18,745. Propucrion of Butter, W. Cole, London. 

18,746. Raipway CarriaGe Door Sarety Buiock, L. 
Héndlé and J. M. Gray, London. 
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18,747. Preventinc Waste of Soap, 
London. 
18,748. DirrERENTIAL Friction Freep, T. G. Daw, 








F. Bryan, 





. Frsisuine, &c., Puotocrapss, J. E. Thornton, 

anchester. 

18,750. Pswevumatic AtTracuMents, G. G. Lobban, 
London. : 

18,751. Conrinvous EvaPporRATING 

shulz, Manchester. 

18,752. Preparation of Pipe Ciay, H. Christie, 

Glasgow. 

18,753. Stup to Screw into Porcexary, A. Whalley, 
Helsby. 

18,754. Encacine Apparatvs for Boats, D. H. Willey, 
Southampton. 

18,755. Saws, W. Junge, London. 

18,756. Prorectinc Trousers’ Bottoms, J. A. Butter- 
worth, Bournemouth. 

18,757. Tox Opener, J. 8. Starr, London. 

18,758. Pen, E. 8. Lane, Birmingham. 

18,759. Stamps, A. A. Govan, Glasgow. 

18,760. Ovens, &c., G. Myers, Keighley. 

18,761. Lamps, W. W. Beasley, Handsworth. 

18,762. Fermentation of Brewers’ Wort, A. Blake, 





APPARATUS, O. 





Bristol. 
om Distnrectinc CLoruinc, W. Warner, Notting- 
am. 





18,764. Sprxninc Tops, J. L. Brown, Glasgow. 
18,765. STEELYARDs, W. B. Avery, Birmingham. 





London. 

18,767. Breap, J. Adair, Waterford. 

18,768. Exuaust VENTILATOR and CHIMNEY Por, A. C. 
Smith, London. 

18,769. Rorary Biowers, &c., A. 
burgh. 

18,770. Inpicatinc Strorracr of Sprouts, J. C. and H. 
Richardson, Lichfield. 

18,771. Keepinc Open Bags, &c., C. Showell, Bir- 
mingham. 

18,772. Lock Bott, D. Drummond, Glasgow. 

18,773. Consrruction of Casks, &c., C. 
London. 

18,774. Uricisation of Granite, J. T. Welch and W. J. 
Owen, Carnarvon. 

18,775. Frre-proor Sueet, C. Coulon.—({C. J. Leroux 
and J. H. Fischbach, France.) 

18,776. Evecrric TeLecraPpaic ComMuNIcATION, A. T. 
J. Cutmore and F. H. Bointon, London. 

18,777. Toy Hoops, E. Eden and W. H. Day, Isle of 
Wight. 


N. Porteous, Edin- 


Coldicott, 


18,778. ImpLemMeNT for Cuttivatine, &c., H. Linaker 
and J. 8S. Warburton, Preston. 

18,779. Vesse.s for Beer, &c., H. Enoch, Cheltenham. 

18,780. Loom SsuTrLe OpeRaTiInG Mecuanism, P. 
Bradshaw, Keighley. 

18,781. NarLiess Horseswoer, J. Blackbourn, Louth. 

18,782. CrrcuLarR Knittine Macuines, H. J. Griswold. 
—(G. H. Gilbert, United States.) 

18,783. Cover for PNeumatic Tires, J. W. Cowley, 
London. 

18,784. Recorpinc Sounpincs in SHaLLow Water, 
L. P. Neilsen and R. Williamson, London. 

18,785. Disrrisutine Vatves for Steam Enoines, T. 8S. 

King, London. 
86. Cravats, G. M. Asher, London. 

87. VentiLatine Roors, W. Calway, Sharpness. 

88. SUSPENDED CaBLE TkaMway System, R. Haddan. 
—(E. Espian, Germany.) 

18,789. ARRANGING Sincte Sueets of Paper, C. 
Blanke, Germany. 

18,790. Tires for WHEELS of Roap Veuic.es, N. Yagn, 
London. 

18,791. Fixinc Tetecrara Wires to Insucators, O. 
Imray.- (J. N. Baptista, Brazil.) 

18,792. Mippuincs Puririers, H. Simon, London. 

18,793. Guipe Beam for Torrepo Tvusss, E. Kaselowsky, 
London. 

18,794. Hor - WATER 
London. 

18,795. Compininc Hops with Wrxe, H. A. Snelling, 
London. 





Apparatus, H. J. Grafham, 


18,796. Lockinc Sasn Fastener, Xc., J. Benford, 
ndon. 
18,797. Sarety Enxvetore and Bac, &c., B. Bloom, 


mdon. 

18,798. Drittinc SquaRE-SHAPED Ho es, A. Pickard, 
London. 

18,799. Vatves for RecuLatTinc Fiow of Liqurps, D. 
D. Esson and W. Elmvre, London. 

18,800. Sarery Devices for Lirrs, &c., W. Reaney, 
A. W. Parkes, T. W. Cole, and T. W. and F. J. Turner, 
London. 

18,801. Soap, C. Billing, London. 

18,802. Sewinc Macurves, J. Watson, Manchester. 

18,803. OrGaNns, R. Hope-Jones, Liverpool. 

18,804. TREATING Maize for Brewino, A. E. Favre and 
G. Savourat, London. 

18,805. Door Fasrenincs, W. G. Forster, London. 

18,806. MeasurinG Ancies, J. P. Campbell.—(7. W. 
Mayson, New Zealand.) 

18,807. CLEantnc Wrinpows, H. L. B. Toobe, London. 

18,808. Saippinc Coat, R. Wright, London. 

18,809. Tea and Corree Pots, T. Denniff, London. 

— Fitter Presses, J. Y. Johnson.—(P. Ribard, 

rance. 

18,811. Founrtarns, G. Phillips and G. F. Rose, London. 

18,812. Mepicine for Docs, E. L. Scott.—(W. Murray, 
United States.) 

18,813. Costumes for Cuitpren, &c., C. M. Morris, 
London. 

18,814. Cueckrnc Receipts of Money, F. G. Griffith 
and J. E. Gunn, London. 

18,815. WasHinc Macuines, H. A. Hancock, London. 

18,816. Music Book Stanp, A. H. Vernon, London. 

18,817. Firre-aRMs and AmMMuNITION, A. Martin, 
London. 

18,818. Stoves, A. Steele, London. 

18,819. Compounn, 8. Chandler, sen., 8. Chandler, jun., 
J., and J. C. Chandler, London. 

18,820. Puttinc Devices, A V. Hotchkiss, United 
States. 

18,821. Trousers Srretcuer, G. F. Redfern. —(—. 
Thiesing, Germany.) 

18,822. Tip Wacons, G. Anderson, London. 

18,823. Miners’ Sarery Lamps, W. F. Bell, London. 
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18,824. Dritis, D. B. Hutton and A. F. G. Daniels, 
London. 

Cuarcinc, &c., Gas Retorts, J. Staincliffe, 
Keighley. 

18,826. Preventinc Excessive SMOKE in TUNNELS, J. 
M. M. Munro, Glasgow. 

18,827. Busxs for Corsets, H. G. Vigurs and E. A. 
Hemming, Birmingham. 

18,828. MecuanicaL Stoker, R. H. Williamson, Ash- 
ton-under-Lyne. 
18,829. Tires of Bicycie, &c., WHEELS, F. O'Connor, 
ndon. 
18,830. CoIN-FREED APPpaRATUs, J. G. Cumming, Edin- 
burgh. 

18,831. Heat Recuator, 8S. Mann, Bedford. 

18,832. Woven Wire Mattresses, &c., R. and T. Pitt, 
Birmingham. 

18,833. House Burtpinc, R. McAlpine, Glasgow. 

18,834. Stopper for Botties, J. N. Harris, Dublin. 

18,835. Caustic Sopa, J. Simpson, Liverpool. 

18,836. Meters for Measurine Evectricirty, W. Friese- 
Greene, London. 

18,837. Cueckinc Payment of Fares, A. B. Warhurst, 
Manchester. 

18,838. WATER-PROOF Paper, A. A. Haigh, Manchester. 

18,839. ApJsusTING Steps, &c., on UNEVEN GRouND, 
J. Hotton, Brighton. 

18,840. Macnine for Covertnc Boots, T. Gare, Man- 
chester. 

18,841. DrawinG Knives, J. 8. Cantelo, Liverpool. 

18,842. Drawinc Knives, J. 8. Cantelo, Liverpool. 

18,843. Breakine Up Streets, A. A. Voysey and H. H. 
Hosack, Liverpool. 

18,844. WHEELs, R. C. Romanel, London. 

18,845. Sroppinc Mecuanism, F. H. Dodson and J. L. 
Symington, Birmingham. 

18,846. Macuine for Grinpinc InpIAN Ink, E. Reilly, 
London. 

18,847. AuTomaTic Dice Box and PuLLING APPARATUS, 
E. Reilly, London. 

18,848. NEEDLE-CasE, &c., F. W. Powell and J. Darling, 


ndon. 

18,849. Propucinc Sectionat Warps, B. Cohnen, 
Manchester. 

18,850. MerHop of Prepartnc Hops, H. A. Snelling, 

naon. 

18,851. PrReParinc Woot, J. B. Sharp and S. Metcalfe, 
Bradford. 

18,852. Toy Pisto. or Revotver, W. Walton, 
Sunderland. 

18,853. ConnecTING BrusHes with Suarts, &c., W. 
Lount, H. 8. Goodman, and W. H. Hickson, 
Nottingham. 

18,854. CoMBINED SLATE, Pencit, and Sponaeg, C. J. 
Vause, London. 

18,855. VELocIPEDEs, J. Rath, London. 

18,856. Removinc Weeps, M. Napier and H. H. 
Cunynghame, London. 

18,857. Curtain Rops, P. Lewis, Birmingham. 

18,858. Hycienic Execrric Boots, &c., W. C. Hunt, 


London. 
18,859. SivBBinG, &c., Frames, W. Tatham, Rochdale. 





18,860. Ripce Weipep BorLer Fives, R. McIntyre, 
Glasgow. 

18,861. Non-return VaLve for INFLATED FLEXIBLE 
WHEEL Tires, E. H. Seddon, Manchester. 

18,862. Sarety Bicycies, P. Y. Harrison and J. Shut- 
tleworth, Bradford. 

18,863. CARDING Enornes, J. Dawson, Bradford. 

18,864. Hyprocarson Lamps, L. R. Davies and M. 
Shearer, London. 

18,865. Waist Bet, P. A. Martin, Birmingham. 

18,866. Pen and Penci Case, C. Syrett and F, 
Redman, London. 

18,867. Makine Wire Spokes for WHEExs, W. Williams, 
Birmingham. 

18,868. Cuairs, Serrees, and the like, W. Hutchinson, 
London. 

18,869. ANNEALING 
London. 

18,870. Cusnion Tires for Bicycies, I. 8. McDougall, 
Birmingham. 

18,871. Gas for GeneratinG Purposes, H. Williams, 
Manchester. 

18,872. Gas Generatinc Arraratvs, H. Williams, 
Manchester. 

18,873. Sun-pivipine Liquips, J. A. Mays, London. 

18,874. Makine Co.uisions Harmiess, W. H. Grist, 
London. 

18,875. CycLe Sprinc-Rop ATTACHMENTS, H. Masson, 
London. 

18,876. PLayina upon Musicat Beuxs, J. E. Taylor, 
Manchester. 

18,877. Coin-rREED SeL_iinc Apparatus, C. Wester- 
gaard, London. 

18,878. Srem for Pires, J. J. Kelly, Dublin. 

18,879. Perroteum, &c., HyprucarBon Motors, 8. 
Griffin, Bath. 

18,880. Boors and Snors, A. Nicol, London. 

18,881. Lerrers, &c., for ADvERTISING, C. H. Ruther- 
ford, London. 

18,882. Rooms for Optica. ILtusions, M. Hedicke.— 
(J. Rautmann, Germany.) 

18,883. Reparninc Damace to Seatskins, E. Gorbach, 
London. 

18,884. Conveyine Gratin, F. E. Duckham, London. 

18,885. SHow and other TaBLets, &c., H. Hale, 
London. 

18,886. Staircases, A. I. Gonsalves, London. 

18,887. Bencnes, &c., A. I. Gonsalves, London. 

18,888. Lire-savinc Deck-cHair, A. I. Gonsalves, 
London. 

18,889. Mopet Reargs, C. J. Lathbury, Barton-under- 
Needwood. 

18,890. AuTomMaTIC TELEPHONE CONNECTORS, 
Johnson.—({The Automatic Electric Exchange 
pany, United States.) 

18,891. BooksHecves, J. Francis, London. 

18,892. CarriaGes for QuiIcK-FIRING GuNs, A. Noble 
and R. T. Brankston, London. 

18,893. Inpicator for House 
London. 

18,894. Dyernec Harr, P. A. Wichelmann, London. 

18,895. Coverine for AERATED WaTER Bortces, A. B. 
Soar and A. L. Pither, London. 

18,896. Makinc Coprer Tuses, &c., A. 8S. Elmore, 
London. 

18,897. Toy or Tarcet Gun, J. W. Bruton, London. 

18,898. Mernop of Extrractinc Copper from Orgs, 
T. D. Nicholls and The Cape Copper Company, 
London. 

18,899. Exricninc PoospHatep CHak, L.C. Delahaye, 
London. 

18,900. Propucinc Castines of ALumryium, &c., A. 
Coehn, London. 

18,901. Or Spray Lamps, W. H. Luther, E. M. Bayley, 
and J. Cockburn, Glasgow. 

18,902. Wueets for Roap Venicies, P. A. Isaacs, 
London. 

18,903. Sicutinc Apparatus for Orpnance, H. H. 
Lake.—( Die Actiengesellschaft Grusonverk, Germany.) 

18,004. MaGnero-eLectric TELEPHONIC APPARATUS, 
H. T. O. Fraser, London. 

18,905. StropreninG INTERNALLY-RIBBED TuBes, J. D. 
Ellis, London. 

18,906. Braces, J. H. Brierley, London. 

18,907. Makinc Ciotn, &c., Impervious to WATER, 
H. B. Kenyon, London. 

18,908, Fire Escapes, W. Petty, London. 

18,909. See-saw Rounpasout, J.'T. Bower, London. 

18,910. Stoppinc Macuinery by Evecrricity, C. 
Josz, London. 

18,911. Hopsies for Castine Horses, &c., J. Arnold, 
London. 

18,912. Druactists’ Lapet Case, 0. F. Given, London. 

18,913. ELectrricat Switcn, E. L. Joseph, London. 


Merat Puates, A. Gutensohn, 


Com- 


Doors, F. Ludewig, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 
433,255. Manuracture or BaLaNce WHEELS FOR 
Watcues, P. Perret, Chavz-de-Fonds, Switzerland. 
—Filed November 12th, 1888. 

Claim.—The process or method of manufacturing 
balance wheels for watches or chronometers, consist- 
ing in forming a bi-metallic tube, cutting up said 
tube into bi-metallic rings, forming the ring of the 


[433,255] 


balance wheel, forming the arms for the wheel, and 
fixing said ring to the ends of said arms and cutting 
through the ring to separate it into two or three seg- 
ments, according to the number of arms of the balance 
wheel, substantially as described, and for the purpose 
specified. 

433,758. CuRRENT CONVERTING APPARATUS, C. 
Zipernowsky and M. Deri, Buda Pesth, Austria- 
Hungary.—Filed November 1st, 1888. 

Claim.—An apparatus for converting alternating 
electrical currents into continuous currents, or rice 
versd, the said apparatus consisting of the combina- 
tion of a subdivided iron ring wound with two or 
more coils conveying alternating currents with rela- 
tively shifted phases, with a subdivided iron drum 
wound with other coils cx ted with a tator, 
and an armature carrying commutator brushes to 
convert the alternating currents into continuous cur- 


433,758] 
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rents, or vice versd, substantially as set forth. An 
apparatus for converting alternating electrical cur- 
rents into continuous currents, or vice versd, said 
apparatus consisti of the combination of a sub- 
divided iron ring or core and a subdivided ring 





| 


core surrounding the other, one of the cores bein 
wound with two or more coils for two or more alte 
nating currents with shifted phases, while the oth a 
core is wound with another coil or coils and hes a 
tat ted thereto, and an armature 
carrying commutator brushes to convert the alter. 
nating currents into continuous currents, or vice versti 
substantially as described. . 


433,834. InpucTION Motor, C. J. V. 
Mass.—Filed April 28rd, 1889. 

Claim.—(1) The combination, with the field magnets 
of an electric motor, of an armature having its arma. 
ture coils permanently included in a closed circuit a 
commutator having its plates connected with different 
points in the length of the armature coils, and a closed 
circuit electrically uniting the brushes applied to said 
plates. (2) The combination, with the field magnets 
of an electric motor, of an armature having its arma. 
ture coils permanently included in a closed circuit, a 
commutator having its ry connected with different 
points in the length of the armature coils, a closed 
circuit electrically uniting the brushes applied to said 
plates, and means for adjusting the position of the 





Depoele, Limn, 





brushes. (3) The combination, with the field magnets 
of an electric motor, o€ an armature having its arma- 
ture coils permanently included in a continuously- 
closed circuit, a commutator having its plates connected 
with different points in the length of the amnature 
coils, a closed circuit electrically uniting the brushes 
applied to said plates, and an adjustable resistance 
included in the circuit uniting said brushes. 


433,951. Compounp Steam Arr Compressor, A. P, 
Massey, Watertown, N. Y.—Filed June 19th, 1890, 

Claim.—(1) In a compound steam air compressor, a 
high-pressure steam cylinder and piston and a low- 
pressure steam cylinder and piston, in which the 
steam from the high-pressure cylinder is used expan- 
sively, combined with a valve admitting steam from 
the boiler to the high-pressure cylinder, and a valve 
admitting steam from the high-pressure cylinder to 
the low-pressure cylinder, and valve stems arranged 
with tappets, so that each piston will control the 
action of the valve of the opposite cylinder and cause 








one piston to practically complete a stroke before the 
other piston starts, substantially as set forth. (2) In 
a compound steam air compressor, a double-ported 
valve between the high-pressure cylinder and the low 
pressure cylinder, combined with a valve controlling 
the admission of steam from the boiler to the high- 
pressure cylinder, and a spring to return said valve 
to a position that will cut off steam from the boiler to 
the passages leading to the cylinders during the stroke 
of the low-pressure piston, substantially as set forth. 


434,017, MetHop or WeLpinc Metais sy Evtc- 
Tricity, H. B. Fowler, New Haven, Conn.—File! 
November 15th, 1889. 

Claim.— (1) The method of welding metals by the aid 
of electricity, which consists in holding the parts to 
be welded in contact and causing an electric current 
to traverse the joint, then cutting off the electric 
current and applying external heat to complete the 
welding. (2) The method of welding metals by the 
aid of electricity, which consists in holding the parts 
to be welded in contact and causing an electric c..r- 
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rent to traverse the joint, then cutting off the electric 
eurrent and applying external heat and pressure tv 

plete the ding. (8) The method of welding 
metals by the aid of electricity, which consists in 
holding the parts to be welded in contact and causing 
an electric current to traverse the joint, then cutting 
off the electric current and applying external heat and 
pressure and working the joint by rollers or hammers 
to complete the weld. 

















Erps’s Cocoa.—GRaTEFUL AND Comrortine.—' By 
a thorough knowledge of the natural laws which 

‘overn the operations of digestion and nutrition, and 

y a careful application of the fine properties of well- 
selected cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judi- 
cious use of such articles of diet that a constitution 
may be gradually built up until strong enough to resist 
every tendency to disease. Hundreds of subtle mala- 
dies are floating around us ready to attack wherever 
there is a weak point. We may escape many 4 
fatal shaft by keeping ourselves well fortified with 
pure blood and a properly nourished frame.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by 2ers, labelled— 
“James Epps & Se, Homeeopathic Chemists, London. 
—Also makers of Epps’s Afternoon Chocolate Essence. 
—{Apvt. 
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HEAT TRANSMISSION IN BOILERS. 
By Joun G. Hupson, M, Inst, C.E. 


gream boilers, being indispensable, if humble, agents 
in the production of the steam-power which is such an 
F sportant factor in modern civilisation, are employed in 
a numbers, and annually consume fuel representing a 
be large money value, too often without a proportionate 
result being obtained. On these grounds they acquire an 
importance out of all proportion to their simplicity, 
rendering it most desirable that engineers should possess 
, thorough grasp of the principles involved in their 
design and use, and of the conditions affecting their 
efficiency and economy. That this is recognised is 
shown by the attention given to every detail of their 
manufacture, particularly as regards their safety and 
durability, and by the increasing frequency and com- 
pleteness with which boiler trials are made. In this way 
a store of valuable information has been accumulated; 
but on one point, and that a fundamental one, all is 
uncertainty and conjecture. The whole action of a 
boiler depends on the transference of heat from the 
burning fuel and resulting hot gases, through the 
material of the envelope, to the liquid contents; but as 
to the laws governing this transfer little or nothing is 
known with certainty. The principal, though not alto- 
gether sufficient reason for this is not difficult to find. 
No instrument has yet been produced capable of satis- 
factorily measuring the high temperatures concerned, 
and their calculation depends on assumptions which, 
though generally accepted, cannot be considered fully 
proved. Pending a fu solution of the problem, which, 
from the inherent difficulties of the case, may be long 
delayed, a want is felt by engineers of a working 
hypothesis, agreeing as nearly as possible with the 
ascertained results of known conditions, which would 
serve as @ guide in designing a boiler or estimating the 
probable efficiency of a given design. The author, like, 
probably, the majority of engineers engaged in this class 
of work, has repeatedly felt the want of such a guide, 
and from time to time worked at the subject on the 
usual lines). He always found the discrepancies 
hopelessly irreconcileable, until it occurred to him to 
try whether the better-understood principles relating to 
the somewhat analogous process of heating liquids by 
steam heat would throw any light on the subject. The 
result seems sufficiently hopeful to justify the conclusions 
arrived at being stated, and the object of the present 
paper is to do this. 


Boiler efficiency.—The final efficiency, E, of a boiler is 
the proportion the heat utilised in raising steam bears to 
the full calorific value of the fuel expended, and is the 
product of the separate efficiencies of the successive 
stages of the process. If, 

E, = the efficiency of) __ the heat developed 


the combustion ...) ~ the calorific value of the fuel 
E, = the efficiency of) _ the heat absorbed 
the absorption eve) the heat developed 
E,, = the efficiency of) __ the heat utilised 
the utilisation ...j) ~ the heat absorbed 
then E, X E, X Ej = E. 

Under exceptionally favourable circumstances the 
numerical values might be, 

96, E, = 92, E, =-97, making E = ‘866; 
and more commonly, 

E, ='90, E, =°75, E, =°95, making E =°641; 
whilst much lower values are met with. 

As regards E, the subject of combustion has been 
fully treated by many able writers,! and the modern 
practice of analysing the waste gases, as well as the 
fuel, enables the heat developed and the weight of 
air supplied to be ascertained. It should be noted 
that a high value for E, if obtained by an excessive 
supply of air, may so reduce E,, by reason of the 
greater amount of heat developed being, from its dilution, 
less readily absorbed, and of the greater capacity of 
the waste gases, as to give an unfavourable net result. 

The value of E;, representing the completeness with 
which the heat absorbed is utilised, depends almost 
wholly on the losses of heat from the exterior of the 
boiler by radiation or convection, and must be specially 
considered for each boiler with due regard to its type, 
size, degree of exposure, and surroundings. Only E, 
remains, and this falls within the scope of the present 
consideration. Of the three factors which together 
determine the final efficiency, this one is liable to the 
widest variations, and affords the greatest opportunity to 
the engineer. It will be dealt with on the assumption 
that, of the total heat developed, whatever portion is not 
absorbed by the boiler, or irrecoverably lost in the latent 
heat of any moisture evaporated from the fuel, will be 
found in the waste gases. On this basis, given the amount 
of heat developed, the weight and specific heat of the 
waste gases, and their temperature in excess of that of 
the fuel and air on entering the boiler, the value of E, is 
readily ascertained. This assumption neglects any loss 
of heat in the ashes, or by radiation from the furnace or 
external flues, if any. In boilers having the furnace and 
gas passages entirely surrounded by water spaces, the 
loss of heat from the causes referred to should be so 
small as to be negligible, but with external furnaces or 
flues it may be considerable, and should be kept in mind, 
though no attempt may be made to value it. Some 
recently published trials of a water-tube boiler, exposing 
a large extent of brick setting to the full heat of the fire 
on one side and the air on the other, showed the loss of 
heat by radiation to be much greater than is usually 
supposed. 

Though neither of the three efficiencies named will 
ever in practice reach unity, this falling short of per- 
fection is not to be ascribed, as in the case of the steam 
engine, to any inherent impossibility due to natural laws, 





Ey =: 





? Notably b: , Mr. Ww. 6.8 nee in his i se * Forced Draught,” 
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but to well understood practical difliculties or mecha- 
nical imperfections, the effect of which the engineer may 
always aim at further reducing. Thus it is quite con- 
ceivable that the full calorific value of the fuel might be 
realised in the furnace; the whole of the heat be absorbed 
by the boiler, causing the waste gases to leave the latter 
at the original temperature of the fuel and air; and that 
the boiler should be so completely protected as to 
entirely prevent loss by radiation. In this case the full 
value of the fuel would be utilised and E = 1-00. This 
absence of any essential limitation is insisted on because 
the steam boiler has occasionally been dealt with as a 
heat engine, and Carnot’s law applied to prove the 
existence of such a limitation. Thus Mr. Wm. Anderson, 
in his very interesting contribution to the ‘“‘ Heat Lec- 
tures” of the Inst. C.E. in 1883-4, calculates on this 
basis that in burning pure carbon, heat value 14,544 
units, under unattainably favourable conditions, viz., 
developing the full theoretical heat with 12-2 1b. of air at 
60 deg. Fah = 520 deg. absolute, the gases being reduced 
to 100 deg. Fah. = 560 deg. absolute, the temperature of 


combustion would be 5150 deg. absolute, and the limiting 


5150 — 560 _ 

5150 
irreducible loss in the case supposed is only the heat 
contained in the waste gases in excess of that which the 
fuel and air originally possessed, or (1 + 12°2) x °288 x 
(100 — 60) = 126 units, making the limiting efficiency 
14,544 — 126 _ .o9, 

14,544 ; 
sense, correct, but it is an academic sense, the 11 per 
cent. loss which he deduces consisting almost wholly of 
the heat contained in the air and fuel between the abso- 
lute zero of temperature and that of the atmosphere, only 
a trifling proportion being heat produced by the combus- 
tion. It seems rather a straining of engineering phrase- 
ology to speak of the non-realisation of the intrinsic heat, 
the very existence of which is only assumed as a conve- 
nient scientific fiction, as a “loss.” Even in applying 
this, the severest of all standards, to express the approach 
to —— of a steam engine, the latter is only debited 
with the heat actually supplied to the steam, measured 
from the temperature of the feed water. 

Views of previous writers.—It may be convenient to 
glance at the way in which the transmission of heat in 
boilers has been hitherto treated. Few writers have 
attempted to put forward any complete theory regarding 
it; but the view generally taken has been that the 
quantity of heat transmitted is directly proportional to 
the difference in temperature between the hot gases and 
the water. Professor Rankine, however, whilst accept- 
ing this as practically correct for small differences of 
temperature, thought that for very large differences— 
i.e., practically for very high temperatures—the trans- 
mission was more nearly as the square of the difference, 
and gave an approximate formula for the transmission in 
boilers embodying this, and taking into account the air 
supply and quality of the water convection. Mr. 
Anderson, on the other hand, in his lecture already 
referred to, whilst adopting the direct proportion in his 
calculations, thought that the reduced conductivity of 
metals with increased temperatures would cause the 
transmission per degree of difference to be less at high 
than at lower temperatures, probably in an inverse ratio 
to the absolute temperatures of the metal. He ascribed 
to this cause principally the possibility of working a 
boiler without the occurrence of such voilent ebullition 
over the furnace as would cause uncontrollable priming. 

As regards the capability of the heating surface to 
abstract heat from the gases, most writers consider this 
to be merely a question of extent, or area in proportion 
to fuel burnt, regardless of its character, whether plate 
or tube surface, and in the latter case, of the relative 
diameter and length of the tubes. Some engineers have 
gone further than this, and held that the economic result 
was not affected by the proportion of the total surface 
which was exposed to radiant heat from the fuel. Thus, 
in the discussion on Mr. Longridge’s paper on ‘“ The 
Evaporative Power of Locomotive Boilers *—“ Proceed- 
ings’ of the Institution of Civil Engineers, vol. lii.— 
Sir Frederick—then Mr.—Bramwell expressed surprise 
that the author had attempted to separate the work done 
by the fire-box and tube surface, as he believed that, so 
far as economy in fuel was concerned, it was not a 
matter of any importance what the nature of the surface 
might be, so long as there was “ enough of it” to convey 
the heat to the water. Some of the older writers have 
thought very differently, and drawn sharp distinctions— 
now rarely made—between effective and more or less 
ineffective surfaces; and others have attached importance 
to the diameter of the tubes or flues as affecting the 
mean distance of the hot gas particles from the absorbing 
surfaces. Among the latter was the late Mr. Zerah 
Colborn, and Professor R. H. Smith, in the discussion on 
Mr. Thornycroft’s water-tube boiler—‘ Proceedings,” 
vol. xcix.—taking the same view, proposed a formula 


efficiency ‘891. Now the necessary and 


Mr. Anderson’s value is, in a 


giving the heating surface needed for a given duty, based | 


on a transmission varying directly as the temperature 
difference, and in some inverse ratio, with the hydraulic 
mean depth of the gas passages, 7.¢c., their capacity + 
their surface. Professor Smith compared the results of 
the trials of the boiler then under discussion with those 
given by his formula, but the latter did not seem able to 
deal with the wide range of working over which the trials 
extended. The extent of surface actually needed to give 
the results of the lowest power trial was in excess of that 
given by the formula, when the constants were adjusted 
to agree with the highest power trial, in the ratio of 2°77 
to 1°18, and the intermediate ones varied proportionately. 

Mr. J. A. Longridge, in his paper on locomotive boilers 
already referred to, proposed and described a very com- 
plete and mathematically perfect treatment of the subject 
of transmission. The basis was the assumption that the 
rate of transmission throughout the boiler, both as regards 
the fire-box and tube surfaces, is simply proportional to 
the temperature difference between the a gases and the 





water, no account being taken of any heat imparted by 
direct radiation from the fuel. Dealing only with loco- 
motive type boilers, not varying greatly in design or 
proportion of surface to fuel ae the author was able 
to show that a transmission of eleven units per hour per 
square foot per degree of temperature difference agreed 
very fairly with the recorded results of a number of 
locomotives; but the theory altogether fails when applied 
to boilers of more widely varying proportions, even of 
the locomotive type. Thus it is found that to make the 
formula accord with experience the units transmitted 
per degree, instead of being constant, must vary in some 
inverse ratio with the proportion of heating surface to 
fuel burnt, and that for a boiler having five or six square 
feet heating surface per 1 1b. fuel burnt the rate must be 
taken much nearer three than eleven units. This, of 
course, indicates that the rate is not uniform for all 
temperatures, but increases with the temperature. 

Mr. M. Longridge in his paper on “Evaporation in 
Lancashire Boilers”—Manchester Association of Engi- 
neers, January, 1890—recognises the above variation, and 
though, to avoid complexity, his formula is based on an 
uniform rate, he seeks to correct the error involved by 
taking average values for the rate of transmission suited 
to the proportion of heating surface. For example, he 
gives the following values as appropriate to “‘ very clean” 
Lancashire boilers, and to bring out the progressive 
diminution more clearly, the author has added the corre- 
sponding average value for each stage :— 

Heating surface per 1 Ib. 

coal, square feet... 

Units transmitted perdeg., 

UNI cs ecthcas  xde OO cc kos FO se 

Units transmitted perdeg. 

each stage, BRL. BR +: 4D oc 

That the values for the last two stages are identical is 
presumedly due to the neglect of the second decimal 
place in Mr. Longridge’s figures, as the values given for 
other degrees of cleanness show a diminution here also. 

Transmission of steam heat.—Turning now to see what 
hints can be obtained from steam heating, or what is the 
same thing, steam condensing practice, the first thing 
that strikes an observer is the very large amount of heat 
which can be transferred with a small temperature 
difference. As good an example of this as any is the 
surface condenser of a marine engine. Its office is to 
abstract from the steam the heat imparted to it in the 
boiler, less only the small proportion, some 15 per cent. 
or so at most, transmuted into work or lost by radiation. 
A common proportion for the condensing surface is one- 
half that of the boiler. Inthe boiler the temperature 
difference needed to transfer the heat may be taken very 


2000 +700 _ 350 = 1000 deg., and in 
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roughly at perhaps 5 


the condenser at 185 — 60 deg. 


the relative areas and for the proportion of the heat which 
does not reach the condenser, these figures show that the 
transfer of heat per degree of difference by the boiler and 
condenser surfaces respectively is as 1 to 28. 

A surface condenser, however, is far from being a 
specially efficient transmitter of steam heat. In the 
above case, assuming 10 1b. of steam to be condensed per 
square foot per hour, the transmission will be some 
166 units per 1 deg. difference, against rates of from 100 
to 1300 obtained in evaporating by steam as distinguished 
from heating only. The mention just made of the wide 
variation in the rate of transmission experienced when 
evaporating by steam heat, naturally leads to the next 
conclusion to be drawn from this process. It is that in 
it the transmission per degree increases, other things 
being equal, with the temperatures concerned. There is 
some difficulty in ascertaining the exact ratio of this 
increase, the range of temperatures usually employed 
being small, and the effect of a variation in temperature 
often masked by variations in the other conditions. An 
examination, however, of the available data tends to the 
conclusion that the transmission per degree of difference 
varies directly as the mean between the temperatures of 
the heating steam and the heat-receiving liquid, these 
being measured on the Centigrade scale, i.c., above 
freezing point. 

Not only is the evaporative duty of boiler sur- 
face, when compared with that of steam-heating appa- 
ratus, small relatively to the temperature difference, but 
it is small absolutely. The highest recorded duty of fire- 
box surface is only some 40]b. per square foot, and in 
Mr. Thornycroft’s locomotive type torpedo boat boiler 
tested at Portsmouth,? under 6in. forced draught, pro- 
bably the severest trial on record, the average evapora- 
tion for the whole surface was but 181b. per square foot. 
More usual rates are 151b. to 201b. per square foot of 
fire-box, and 31b. to 8lb. average for the whole surface. 
In evaporating by steam heat, on the other hand, rates 
up to 40 Ib. are easily reached, and in practice the limit 
is usually the steam supply, or the carrying capacity of 
the steam pipe, rather than the extent of the surface. 
Higher rates are merely a question of the pressure and 
temperature of the heating steam; and Mr. Lang, in his 
evaporative trial of a Weir’s feed-heater,® working with 
Saker pressures than usually employed, reached the high 
rate of 140 lb. evaporated per square foot, which is believed 
to be the highest rate recorded. The moderate nature of 
the ebullition, indicated by the above figures, is perhaps 
not in accordance with the ordinary conception of what 
takes place in a boiler; but although with crowded tubes 
and bad circulation the disturbance may be consider- 
able, it is not due to simple ebullition, and that from 
a plain surface, such as a fire-box crown, and with 
pure water, should be comparatively trifling, parti- 
cularly at high pressures. When evaporating, for 
instance, from a fire-box crown at the exceptional 
rate of 401b., already referred to, under 1501b. pres- 
sure, the volume of the steam formed, which is a 
measure of the ebullition, will be about the same as 


2“ Proc.” Inst. C.E., vol. Ivi., p. 98. 
3 Inst. E. and 8. in 8, 1888-1889. 
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when evaporating only 41b. in the open air, to effect 
which requires little more than a mere simmer. To the 
moderate character of the ebullition must be ascribed 
the impunity with which boilers, designed with little or 
no provision for circulation, can be worked up to 
ordinary rates. The narrowness of the margin is, how- 
ever, shown by the troubles experienced in many recent 
cases when attempting to exceed these rates by the use 
of forced draught. 

Temperature of boiler heating surfaces.—As the 
highest temperatures employed in evaporating by steam 
admits of accurate measurement, the data of this 
process furnish a valuable, and perhaps the only 
available clue to the probable temperature of the 
material forming the heating surface of a boiler; a point 
which has been a matter of surmise with many writers. 
It has been generally recognised that this temperature 
must be much nearer that of the water than that of the 
hot gases; but few have recognised how much nearer 
it might be. Mr. Wm. Anderson pointed out that even 
over the furnace it must be less than 680 deg., the 
melting point of lead, seeing that the fiercest fire would 
not melt a lead plug so long as it was covered 
with water; and, dealing with a boiler in which the 
water was at 324 deg., he suggested, as probable, a 
temperature of 500 deg. over the furnace and 350 deg. 
at the exit. Reasons may be given for thinking 
that even this low estimate is over the mark. To 
take an extreme case, assume the rate of evaporation 


by the fire-box ends of the tubes in a hard fired | 


locomotive type boiler to be 40 1b. per square foot from 
100 deg., and at 340deg.=1001b. pressure. The tubes 
are taken rather than the fire-box, because their material 
and thickness correspond closely with those used in Mr. 
Lang’s trials already referred to, which, having been 
made at unusually high temperatures, and the evapora- 
tion effected under pressure, are specially suited for com- 
parison. Mr. Lang’s tubes were of copper, lin. external 
diam. X 10 B.W.G., and, as already stated, the maximum 
evaporation, which was reached with heating steam at 
366 deg. and water at 259 deg., was at the rate of 1401b. 
per square foot, the difference being 107 deg., and the 
transmission 1224 units per 1deg. For the higher tem- 
peratures now assumed, and the smaller quantity of heat to 
be transmitted, an even higher rate might be confidently 
expected ; but this same rate of 1224 units will be taken | 
as safe beyond question, and it must be understood that | 
this rate, though higher than usually obtained, is only so | 
to an extent consistent with the higher temperatures 
employed. | 
On this basis the total difference of temperature needed 
to cause the stated evaporation by steam heat would be 
40 x 1115 
1224 





only 


Fig. 1— PLAN OF DISTRICT SUPPLIED. 


| would therefore need a temperature of 340+ 36 = 
376 deg., but the hotter side of the heating surface would 
| be even cooler than this by the difference required to 
| cause the transfer of heat from the steam to the surface. 
| Now in effecting the same rate of evaporation by fire 
| heat instead of steam, the same amount of heat has 
| to be transmitted, and there should be no change as 
| regards the head or difference of temperature needed 
| for the conduction of this heat through the thickness 
| of the metal, nor for its emission to the water. The 
| temperatures of the metal will therefore remain unaltered. 
| It is not known what furnace temperature would be 
| needed to effect the rate of evaporation assumed, but it 
| would undoubtedly be high, probably not less than 
| 2500 deg.; and it seems difficult to escape the conclusion 
that of the total temperature difference of 2500-340 
= 2160, no less than 2160 —-36=2124 deg. =98°3 per cent., 
| plus the difference required in the case of the steam, 
must be needed to effect the transfer of heat from the 
| hot gases to the metal, the remaining 36 deg.=1'7 per 
| cent., minus the same quantity, sufficing to carry the 
| heat through the metal and into the water. The only 
loophole for substantial error in the above calculation 
| would seem to be the possibility that in a crowded boiler 
| the movement of the water might be less active than in 
| the steam evaporator, causing a larger difference to be 
| needed for the emission. An extreme allowance for this 
would be to halve the rate of transmission, which would 
give the metal a higher temperature by less than 36 deg. 

Digressing for a moment, attention may be called to 
| the striking way in which the foregoing calculations con- 
| firm what has been said as to the facility with which 
| steam heat is transmitted compared with fire heat. It 
| has been shown that if the fire-box of a boiler working at 
100 lb. pressure could be filled with steam at 376 deg., 
say 1701b. pressure, evaporation would be effected at the 
same rate of 401b. per square foot as obtainable from 
intense fire heat. It may be similarly calculated that 
the rate of 18lb. per square foot, average for the whole 
surface, already referred to as the highest result reached 
in the Thornycroft torpedo boiler trials under forced 
draught, could be equally produced by filling the fire-box 
and tubes with steam at 130 lb. pressure. 


(To be continued.) 











NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief engineer: Harry 
Taylor, to the Hearty, to date December Ist. Engineers: John 
G. Stevens and George T. Kerswell, to the Seagull, both to date 
December 1st. Chief officers: Edward Bush, to the Hotspur, for 


. | Sandwich ; John Murch, to the Neptune, for Holyhead; and 
= 36°4, say 86deg. The heating steam ' 


Frederick Beer, to the Neptune, for Newquay ; all to date Novem- 
ber 22nd. 





ELECTRIC LIGHTING IN LONDON. 
No. V. 
THE KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHTING COMPANY. 

Tue Kensington and Knightsbridge Electric Lighting 
Company is the modern successor of the Kensington Court 
Electric Lighting Company, which commenced operations 
on a small scale on June 5th, 1886, and began to supply 
light on January 5th, 1887, to three houses in Kensington 
Court. At that time the company had no licence to lay 
mains in public streets. It was not thought possible 
to make a commercial success of any low tension schemes 
of supply in England, the only existing company for the 
ae of electricity on an extended scale being that 
known as the Grosvenor Gallery Company, which was 
supplying at high tension by means of overhead wires. 
Kensington Court Estate was chosen for the experiment 
because it was a private estate upon which 100 houses 
were being built, and had a commodious subway under- 
neath the roadway in front of these houses, so that it was 
very easy to carry out experiments with underground 
mains without the necessity of obtaining powers to break 
up the streets under the Electric Lighting Act. Messrs. 
Crompton, the contractors, were thus able to construct 
and work for the original Kensington Court Company a 
small central station, and to work out in the subway many 
of the problems relating to underground mains, which at 
that time had not been attacked. They had then just 
completed the large installation for the Vienna Court 
Theatres and Opera House, using accumulators grouped 
parallel so as to reduce the electro-motive force from 400 
volts to 100 volts at the lamps, and began at Kensington 
Court with the view of carrying out the same arrangement; 
but so long as the supply was confined to the estate itself, 
a pressure of 100 volts was found sufficient. ; 

In the subway alluded to the early experiments in the 
use of bare copper conductors were carried out. First 
stranded copper cables were tried, then separate copper 
wires, then copper bars placed on edge, and eventually 
the present arrangement of conductors built up of super- 
imposed flat copper strips stretched over vertical in- 
sulators. After the company had been at work about a 
year the results were found to be so satisfactory—that is 
to say, the cost of generating and distributing the elec- 
tricity was found to be so small—that the directors were 
encouraged to apply for a licence from the Board of 
Trade, and to extend their operations over the surround- 
ing streets; and Messrs. Crompton and Co. designed the 
, pe of small culverts extending under the footways of 
the adjoining streets, of which we give a detailed descrip- 
tion further on. In March, 1888, the Kensington and 
Knightsbridge Company was formed, and soon after a 
licence was ~ Fr | for Knightsbridge, and the Chapel- 


place Station was begun. In the spring of 1889 another 
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licence Was obtained for the Queen’s-gate district, and in 
in of 1889 a provisional order was granted to 
the autul : 
the company by the Board of Trade, which covered all 
the previous licences, and also gave the right to supply 
additional area, so that now the company has lighting 
aniirs over the whole district shown within the 
peandary line on the plan—Fig.1. It has three stations, 
two of which, viz., the Chapel-place and Kensington 
Court, contain generating plant, while the third, at 
's.gate-terrace, is only a battery station. 
Queen 8-6 

The oftices of the company are at 148, Brompton-road, 
and the secretary is Mr. R. 8, Erskine, M.I.E.E, Tele- 

honic communication is provided from the offices to the 
stations, and the telephone wires are run alongside the 

jightiug mains inside the culverts. It was thought that 
some difficulty from induction would be experienced, so 
double wires were laid, but the effect has been found so 
light that a single wire is now used. On leaving the 
office one is struck by a sign a few yards away, “ Hair 
brushed by Electricity,” which is hardly true, but we are 
informed that many small users of power are supplied 
with electricity by the company for driving motors, and 
that this is a branch of the business which is being 
cultivated, as, of course, the bulk of the supply for such 
work would be needed in the daytime. 

Chapel Place Station is situated at the back of the offices, 
anda short distance from the Brompton-road, and the site 
js marked C on the District plan. Views of the building 
areshown in our full-page engraving. Itisa large building, 
rit. by 60ft. The architect was Mr. J. Slater, of Great 
Marlborough-street. Messrs. Crompton and Co. are the 
contractors, and the station is not yet out of their hands. 
The engineer in charge is Mr. Barley. On entering the 
building a small room is seen to the right, which is used 
as a drawing and general office. The ground floor, which 
is on a level with the street, is occupied by the generating 
plant, which is all at the end more distant from the 
entrance. 

Two Babcock- Wilcox boilers are at present put 
down, but there is sufficient room left for three more. 
Each is capable of evaporating 8000 lb. to 9000 lb. of 
water per hour, and is known by the makers as their 
360 indicated horse-power size. One boiler is sufficient 
to supply steam for the present needs of this station, and 
the other is kept as a reserve. Copper steam pipes, Tin. 
diameter, are led from the boilers to the engines, and are 
duplicated throughout. The exhaust pipes are of cast 
iron, 1din. diameter, with flange joints, and pass in a trench 
along the floor to a Babcock and Wilcox feed-water heater, 
supplied with a bye-pass to the chimney. An overhead 
traveller capable of lifting six tons runs the whole length 
of the building. 

Power is supplied by two of Messrs. Willans and 
Robinson's twin compound tandem engines of their 
II size indicating 200-H.P. each, at 350 revolutions 
per minute. A Y-shaped exhaust pipe is fitted be- 
tween the two engines, and each engine is supplied with a 
Boyes and Cunynghame’s steam separator. Either engine 
can be run off either boiler. The engines are set upon a bed 
of concrete 10ft. thick, which is kept quite clear of the walls 
of the building in order to avoid the effects of vibration. 
Upon the same bed-plates as the engines, and coupled to 
them, are two Crompton shunt-wound dynamos, each 
with an output of 500 ampéres at 200 volts. There are 
two Willans and Robinson’s G size compound engines with 
single cranks, each of which indicates 43-H.P., at a speed 
of 500 revolutions per minute, and each is coupled to a 
Crompton dynamo on the same bed, developing 250 
ampéres at 100 volts. The latter small engines and 
machines were used at the Kensington Court Station 
when it first opened. Adjustable resistance coils for 
regulating the current in the field magnet circuit are now 
fixed to the machines, but will be moved on to the main 
switch-board eventually. An automatic switch is also 
placed upon each dynamo, but as this is similar to those 
at Kensington Court, it will be described there only. 

The main switch-board is placed at about 9ft. above the 

floor level, on massive brackets fixed to the wall, and is 
reached by steps. It is placed at a distance of about 
2ft. 6in. from the wall of the building, so that a workman 
can easily pass behind it to make connections or repairs, 
and a gallery runs along the front of it so that the operator 
can pass from end to end; its length is 35ft. and height 
is 5ft., and it is entirely made of heavy slateslabs. As 
the arrangement of the switch-board is exactly similar to 
that at Kensington Court Station, we shall describe the 
latter only. 
_ Ascending to the first-floor of the building, we find that 
it has one partition, and that the floor is made of brick 
arches supported on iron girders covered with concrete, 
which has a top coating of a mixture of asphalte and 
slate, which is found to be the best for resisting the 
action of acid. The roof is supported upon cast iron 
pillars, and wrought iron girders of H section. About 
half the floor space is occupied by the secondary batteries, 
which are, or rather will be, arranged on the wooden 
supporting frames at a height of about 6ft. above the floor. 
At present a small temporary battery of fifty-six cells is 
use. The other half of the floor forms the store for 
coal, which is lifted from the street level by a hoist and 
falls down the shoots to the boilers. Two large water 
tanks, capable of holding twenty-four hours’ supply of 
water, are placed upon this floor; while over the front 
part of the ground-floor is a carpenter's shop and stores, 
and a lift for hoisting goods out of wagons. 
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Tur village of Houghton, where the party remained 
from the 17th to the 19th of October, may be regarded 
as the metropolis of the copper region of the upper 
peninsula of Michigan. This region, which extends for 
about 120 miles, from Ontonogan on the south to the 
extremity of Keweenaw Point on the north, is nearly 
cut in two about the middle by a narrow channel known 
as Portage Lake, which was rendered navigable for 





steamers about thirty years since by a short canal at 
the eastern side, and more recently a canal has been 
cut through the sandstone and drift ridges on the west, 
making Portage Lake a through line of communication 
between the eastern and western ends of Lake Superior, 
and so saving the doubling of Keweenaw Point, which has 
about the same reputation for bad weather among lake 
navigators that Cape Horn has with seamen in the South 
Atlantic. 

The mineral range consists of a series of beds, or as 
they are now generally called belts of vesicular lava or 
amygdaloid and conglomerate, which dip to the north- 
west under Lake Superior, their strike being generally 
parallel to the trend of Keweenaw Point. The range, 
which is from four to five miles broad, is bounded by beds 
of red sandstone, both above and below. These are 
supposed to be of Huronian or Cambrian age. The 
only metallic minerals occurring in the district are native 
copper and silver, the latter being in very subordinate 
quantity, while the former is found in many different 
forms, from masses weighing as much as 500 or 600 tons 
down to the smallest grains, dispersed through the cavities 
of the amygdaloid or the cementing material of the con- 
glomerates, but in all cases of an extreme degree of purity. 
The larger masses have been derived chiefly from 
mines at the northern and southern ends of the 
Peninsula, and with one or two exceptions these 
are not now at work, but the bulk of the production, 
which amounted to 38,398 tons in 1889, is derived from the 
amygdaloids and conglomerates of the mines adjacent to 
Portage Lake and those of Calumet and Red Jacket, 
about nine miles to the north-east. The older mines, 
Quincy and Franklin, which are close to Hancock, on the 
north side of Portage Lake, are interesting as having been 
among the first in which the amygdaioid rock was suc- 
cessfully worked, and the former has been producing 
since 1856 from a material yielding 2°72 per cent. 
copper when stamped and washed, besides a certain 
quantity in masses weighing from one to three tons each. 
On the south or Houghton side there are only two mines 
of importance, namely, the Atlantic and the Huron. The 
former is remarkable as being worked to a profit upon 
rock that yields only 0°66 per cent., about 17 1b. per ton 
of copper. The most important mine in the district is, 
however, the Calumet and Hecla, which alone contributes 
about two-thirds of the total produce of the district. 
This is derived from a bed of conglomerate of jasper 
pebbles, in which the cement is partially or sometimes 
wholly replaced by copper, and the same change often 
extends to the pebbles themselves. The belt varies from 
8ft. to 25ft. in thickness, averaging 12ft., and the yield of 
metallic copper is about 3 per cent. The dip is about 
374 deg. to the north-west, and the workings extend 
along the outcrop for about two and a-half miles, and to 
a depth of 3750ft. on the incline, or 2280ft. vertical. 
There are thirteen shafts producing mineral, which is 
sent by railway to the stamp mills on Lake Linden, about 
five miles away. The output is about 3000 tons daily, 
the largest pieces of rock when raised being broken by a 
steam hammer, and then passed through rock breakers 
to reduce it to a convenient size for the stamp mills. A 
new vertical shaft, measuring 25ft. by 15ft., at Red 
Jacket, which was begun in 1888, and is now sinking at 
the rate of 3ft. per day, isdown to 2200ft., and will strike 
the conglomerate at 3325ft. below the surface. 

The stamping and dressing plant is contained in two 
mills, measuring 465ft. by 180ft., and 330ft. by 180ft. 
respectively, which together cover about two and a-half 
acres of ground. The stamps, eighteen in number, are 
of the improved Ball or Leavitt form, namely, direct- 
acting steam hammers, with steam cylinders 14in. and 
21}in. in diameter, and 24in. stroke. The weight of the 
moving parts is about 2} tons, and the number of 
strokes from ninety-five to ninety-eight per minute, 
the striking velocity being from 20ft. to 22ft. per 
second. Each stamp crushes from 240 to 250 tons per 
day, giving a total stamping capacity of about 4500 
tons in twenty-four hours. The crushed material 
apart from the larger lumps of copper, which re- 
main in the stamp mortars and are taken out by 
hand, is delivered by a current of water through grates 
jin. holes to the Richards and Coggin separator, a 
modification of the ordinary current sizing apparatus, 
which divides it into four classes for the different sizes of 
jigging machines, and slimes, which are washed upon 
revolving tables, resembling Linkenbach buddles. The 
jigging hutches are all of the Collom pattern, the pistons 
being depressed by the blow of an oscillating arm and 
returned by counter springs; 624 of these, with a total 
sieve surface of 7500 square feet, being in use in the two 
mills, while the revolving tables are seventy-two in num- 
ber, with 16,500 square feet of surface. The whole of 
the machinery is arranged in terrace series, the rock 
entering at the top of the mill, while the waste and 
finished products are delivered at the lowest level. This, 
however, necessitates the use of large bucketted wheels 
for lifting the waste sand and delivering it at a height of 
43ft., to a launder, which carries it out into the lake beyond 
the broad bank caused by the accumulations of the earlier 
years of working. A new wheel, 53ft. in diameter, capable 
of lifting 2000 tons of sand and 80,000,000 gallons of water 
per day, is now nearly finished. 

The plant at the various establishments belonging to 
the Calumet and Hecla Company is probably the largest 
belonging to any one mining establishmeni in the world, 
and is of extréme interest from the great size of many of 
the individual engines, as well as the original character 
of their design. These are more fully described in the 
pamphlet supplied to the visitors, which we here re- 
produce. 

The Calumet and Heclu plant. —The machinery equipment of the 
Calumet and Hecla Mine has been almost entirely reconstructed 
since the year 1874, from designs and drawings supplied by the 
company. This equipment consists of hoisting machinery for 
thirteen shafts, rock-breaking machinery, air compressors, pumps, 
and electric plant on the mine location, with a large and well- 
appointed machine shop for keeping the same in repair. At the 
stamp mill location will be found the crushing and dressing plant, 





consisting of stamps, grinding mills, washing machinery, pumps, 
and elevating wheels. A short distance from the stamp mills is 
located the smelting works. The machinery on the mine location 
is contained in ten principal buildings, while large engine and 
boiler-houses are under construction, at what is called the Red 
Jacket Shaft. Still another engine and boiler-house will be under- 
taken next year at the South Hecla end of the mine. 

Calumet Pond Waterworks.—The extreme northerly engine-house 
is located at Calumet Pond, and contains three pumping engines, 
two of which are Worthington compound engines, having a united 
daily capacity of 14,000,000 U.S. gallons, and one inverted 
cylinder, compound beam and fly-wheel engine, having a daily 
capacity of 5,000,000 U.S. gallons. From this station the water is 
delivered through a force main to the ew located near the 
Calumet engine-house, and thence is distributed to the various 
engine and boiler-houses for steam generation and condensation, 
the water not being fit for domestic use. 

Calumet engine-house.—In this house are located the engines 
Superior,” ‘‘ Rockland,” and ‘‘ Baraga,” egating 7000 indi- 
ca horse-power. The ‘‘Superior” is the largest engine in the 
company’s service, having inverted compound cylinders 40in. and 
70in. diameter by 6ft. stroke, designed to develope at sixty revolu- 
tions per minute, with 135 lb. boiler pressure, 4700 indicated horse- 
power. The running gear, consisting of the crossheads, links, con- 
necting-rod, and beam or rocker, weighs uwwards of 25 tons; and 
the two fly-wheels, each 32ft. diameter and 32in. face, — 
together 90 tons. The total weight of the engine is 428 tons. e 
load until recently has consisted of six hoisting drums—four being 
still in use—each 20ft. 44in. diameter by 8ft. 4in. wide, and adap 
to wind 4000ft. of 1jin. diameter rope. These drums are operated 
by hydraulic clutches and brakes. The ‘‘Superior” also drives 
two sets of air compressors of the Rand type. The largest set has 
cylinders 36in. diameter by 60in. stroke, and the smallest set has 
cylinders 32in. diameter by 48in. stroke. The ratio of d of the 
compressors to that of the engine is as 13 to 28. The fiy-wheel of 
each engine is adapted for a 30in. belt, which is estimated to be 
capable of transmitting 500-horse power. The ‘‘ Rockland” and 
- a” are auxiliary engines, and both horizontal. The 
‘‘Baraga,” built from designs furnished by the company, has a 
cylinder 40in. diameter, with stroke of 60in.; and the ‘‘ Rockland” 
is of the Corliss type, having a cylinder 30in. diameter by 48in. 
stroke. All these engines are connected to a main line of shafting, 
constructed wholly of steel, and ranging in diameter from 18in. 
down to 14in. Steam is supplied by six horizontal fire-box boilers, 
two of which are 84in. diameter and four 90in. diameter of barrel. 
These boilers are unitedly capable of furnishing steam to develope 
upwards of 4000-horse power in the engine ‘‘ Superior.” 

Hecla engine-house.—This house contains the engines ‘‘ Fron- 
tenac,” ‘‘La Salle,” and ‘‘ Perrot,” aggregating 3700 indicated 
horse-power. The ‘‘ Frontenac” is of similar construction to the 
‘* Superior,” having steam cylinders 27#in. and 48in. diameter by 
6ft. stroke, and designed to develope, at a speed of sixty revolu- 
tions per minute, with 135 1b. of steam, 2200 indicated horse-power. 
This engine formerly drove four hoisting drums, each 25ft. in 
diameter, and of sufficient width of face to wind 3000ft. of ljin. 
diameter rope. These drums have lately been removed, and their 
place will be occupied by a set of air-compressors of the water- 
plunger type, having plungers 42in. diameter by 60in. stroke, and 
designed to make thirty revolutions per minute. The engine 
‘* Frontenac” drives at present a set of air-compressors of similar 
type and size to those described, and also a set of Rand compres- 
sors, having cylinders 28in. diameter by 48in. stroke, and making 
thirty-six revolutions per minute asa maximum. The “La Salle” 
and ‘‘ Perrot” are spare engines of the Corliss type, one having a 
cylinder 30in. diameter by 72in. stroke, and the other 30in. dia- 
meter by 48in. stroke. Both these engines are horizontal and 
condensing. Steam is supplied by five fire-box tubular boilers, 
part of them being 84in. diameter, and part 90in. diameter of 
barrel. These boilers have a combined capacity to supply steam 
for 3000-horse power. 

The ‘‘ Gratiot” engine-house.—This house contains three triple- 
expansion engines of the inverted cylinder beam or rocker type, 
named ‘‘Gratiot,” ‘‘ Houghton,” and ‘‘Seneca,” having steam 
cylinders 18in., 27fin., and 48in. diameter by 90in. stroke. They 
are designed to work with a boiler pressure of 1851b. per square 
inch; each to develope 2000 indicated horse-power maximum 
Each drives a conical hoisting drum, adapted to wind 5500ft. of 
l3in. diameter rope. These drums are 14ft. 3in. diameter at the 
smallest, and 25ft. 9in. diameter at the largest end, by 12ft. wide. 
They are loose on the shafts, being operated by hydraulic clutches 
attached to fly-wheels, which are 30ft. diameter, and keyed 
fast to the engine crank shafts. Each fly-wheel weighs 40 tons. 
The shafts are each 20in. diameter in the journals, 22}in. diameter 
inside of drum, and 29ft. long. They are made of oil-tempered 
crucible steel, and, with the remainder of the engine forgings, 
were supplied by Krupp, of Essen. Attached to each drum is a 
hydraulic fleeting apparatus, by which it can be moved any required 
amount with a loaded skip in the shaft; the main object of this 
apparatus being to nicely locate the skip for filling. For lowering 
the skips a hydraulic brake is used. The speed of the engines is 
automatically regulated so as to give a constant velocity of rope 
and load. There are at present in the ‘‘Gratiot” house three 
Belpaire fire-box boilers of 1000-horse power each. A description 
of these boilers will be given later on. Ultimately five such boilers 
will be located here. The chimney at this station is 200ft. high, 
and 9ft. 4in. inside diameter. 

Nos. 9 and 10 South Hecla engine-house.—Adjacent to the Nos. 9 
and 10 Hecla shafts is an engine-house, containing a pair of hori- 
zontal tandem Corliss engines, with cylinders 18in. and 32in. 
diameter by 48in. stroke. These engines operate two drums, 
which were formerly located at the ‘‘ Superior” engine-house, and 
are of the same size as those described in connection with that 
house. These engines are designed to reverse, and will hoist their 
load at a speed of about 2000ft. per minute. The fire-box boiler 
for supplying steam to these engines is similar to those at the 
“Gratiot” engine-house. It will be interesting to note that near 
this engine-house are located three of the original hoisting engines, 
which up to 1876 did a large proportion of the hoisting from the 
old mine, viz., a pair of Woodruff and Beach engines, with hori- 
zontal cylinders, 20in. diameter by 48in. stroke, operating drums 
about 8ft. in diameter, with 6ft. face. These engines were origin- 
ally located in the house now occupied by the ‘‘ Frontenac.” e 
other engine is a plain slide valve machine, fitted with a link motion, 
and has a cylinder 26in. in diameter, with a stroke of 36in. This 
engine has done an enormous amount of work. It was formerly 
located at the Calumet mine, near the ‘‘ Superior” engine-house, 
and afterwards at the Torch Lake incline. From thence it was 
removed to its present quarters, after one of the great mine fires, 
where it operates drums formerly used at the Calumet engine- 
house. It has thus been in almost continuous service since it was 

purchased by the company in 1867; and the same is true of the 
Woodruff and Beach engines, purchased in 1869, which operate 
Nos. 11 and 12 Hecla shafts, it having always been the policy of 
the company to utilise their older and lighter machinery at the 
newer and shallower shafts of the mine. The boilers for supplying 
steam for these old engines are of the under-fired plain tubular 
description, 60in. diameter and 15ft. long. 
ted Jacket engine-house.—The most extensive plant at the mine 
will be located at what is called the Red Jacket shaft. Here the 
engine house proper is 220ft. by 70ft. by 35ft. high inside, with 
annexes on either end, which brings the total length up to 683ft. 
It is completed excepting the roof. It will ultimately contain 
engines ag, ting 9000 indicated horse-power. ‘The boiler-house 
at this shaft will contain nine Belpaire fire-box boilers—which are 
duplicates of the boilers at the ‘‘ Gratiot” house—having a length 
over all of 34ft. 4in., a width at base of fire-box of 10ft. 5in., and 
a height of fire-box of 9ft. 8in., the length of fire-box being 
9ft. 10in. The inside diameter of the barrel is 90in. at the smallest 
course, and length of barrel 24ft. 6mm. The shell-plates are of bes* 
open-hearth steel, yin. thick. Each boiler contains 201 tubes, 
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3in. outside diameter and l6ft. long. The total fire surface is 
2900°6 square feet, and the grate surface 68} square feet. The 
chimney has an inside diameter of 12}ft., and a height of 250ft. The 
Red Jacketshaft containssix compartments, and when completed will 
be upwards of 5000ft. deep. At this shaft will be located a pair of 
tender or sinking engines, also under construction. These are 
horizontal tandem engines with Corliss cylinders, having a diameter 
of 1tin. and 32in. by 48in. stroke, and working hoisting gear on 
the Whiting system, each drum being 7ft. diameter, and designed 
to use ljin. diameter of rope. 

Engines for No. 7 and 8 Hecla shaft.—Two triple-expansion 
hoisting engines of 2000 indicated horse-power each are in course 
of construction for Nos. 7 and 8 Hecla shafts, and will be placed 
in a new house located adjacent to these shafts. 

Lake Superior waterworks.—The pumping plant for supplying the 
town for domestic and other purposes is located on the shore of 
Lake Superior, about 44 miles from the mine. The water is 
pumped by a Worthington engine through a force main 12in. in 
diameter and upwards of 4} miles in length to an altitude of some 
700ft. above the lake. 

The stamp mill plant at Lake Linden.—There are two mills with 
an aggregate of eighteen stamps of the improved Ball type. The 
stamps have steam cylinders l4in. and 2l}in. diameter by 24in. 
stroke, and strike from 95 to 98 blows per minute. Their average 
capacity for the year 1889 was 234 tons of rock crushed per 
twenty-four hours. Each stamp is provided with separators and 
jigs, and the mills have also a large number of slime tables. Steam 
is supplied by a battery of horizontal fire-box boilers, four of 
which are 80in. diameter, and eight 90in. diameter of barrel. 
They are of the same general construction as those above described. 

Stamp mills waterworks.—At this station are located the pumping 
engines ‘‘ Erie,” “Ontario,” and “‘ Huron,” havinganaggregatecapa- 
city of 50,000,000 U.S. gallons per twenty-four hours. The “ Erie” 
and ‘“Ontario” are compound engines of the inverted cylinder beam 
type, while the ‘‘Huron” has a geared pump driven by a horizontal 
engine. In course of erection is the triple-expansion pumping engine 
** Michigan,” which is designed to have a capacity of 60,000,000 
U.S. gallons per twenty-four hours. This engine has steam 
ylinders 18in., 27#in., and 48in. diameter by 90in. stroke, working 
two differential plunger pumps, which have an upper plunger 34,;in. 
diameter, and a lower plunger 48in. diameter by 90in. stroke. ‘The 
maximum speed of this engine is designed to reach thirty revolu- 
tions per minute, giving a piston speed of 450ft. per minute. The 
waterworks boiler-house at present contains three Belpaire fire-box 
boilers, like those at the Red Jacket boiler-house, and there is room 
to add one more boiler. There are two elevating wheels in use, 
each 40ft. in diameter to centre of buckets, and capable of elevating 
some 16,000,000 to 18,000,000 gallons of water and 1600 tons of 
sand per diem. There has been recently erected a wheel 50ft.-in 
diameter to centre of buckets, and designed to elevate 30,000,000 
gallons of water and 3000 tons of sand per diem. At the stamp 
mill waterworks engine-house is located the compound engine 
** Wabeek,” which has steam cylinders 18in. and 36in. diameter by 
60in. stroke, and designed to develope about 700-horse power. This 
engine now operates the washing machinery, the stamp valve gears, 
and the sand wheels. This engine was formerly located at the 
Hecla Mine—where the ‘‘ Frontenac” now is—and drove the 
hoisting and air-compressing machinery from 1877 to 1884. There 
are two spare engines for driving the sand wheels, which were 
formerly used as hoisting engines at the Calumet Mine. They work 
high-pressure, and are horizontal, with cylinders 24in. diameter by 
48in. stroke. The aggregate power of the steam plant at the mine, 
in use and under construction, is 37,500 indicated horse-power. 

For several years, in spite of its phenomenal success, 
the Hecla and Calumet mine was without any immediate 
neighbour; but in 1882 the Tamarack Mining Company 
was organised to work the adjoining ground to the west- 
ward, and a vertical shaft 19ft. by 7ft. was commenced, 
which in 1885 cut the Calumet conglomerate at a depth 
of 2270ft., the sinking having been effected at the rate of 
81ft. per month. The No. 2 shaft has also reached the 
bed at 2575ft., while Nos. 3 and 4, about one mile distant 
to the north, will, it is expected, cut it at about 4000ft. 
The rock, which is similar to that of Calumet, but is 
somewhat richer—3°26 per cent.—in copper, is sent to 
the Tamarack Mill, on Torch Lake, which is similarly 
arranged to that of the Calumet, and can stamp and dress 
about 1200 tons of rock daily. It has four heads of 
stamps, 238 jigging machines, and fourteen slime tables. 
In 1889, 169,250 tons of rock were treated, giving 5518 
tons of refined copper. 

The Hecla and Calumet Company smelts its own 
mineral at works on Torch Lake, about a mile from the 
mill. The operation is a comparatively simple one, 
owing to the absence of sulphur and arsenic, and consists 
in little more than melting down the dressed mineral, 
the waste matter, which contains iron in some quantity, 
being sufficiently fusible to form a slag without special 
fluxes but what carries away sufficient copper to require 
further treatment before it is clean enough to be thrown 
away. The first operation is performed in an ordinary 
Welsh reverberatory furnace fired with bituminous coal, the 
charge containing about 75 per cent. of copper is melted 

down, and after the slag has been removed is poled and 
refined in the same furnace in the usual way, the whole 
series of operations being completed in twenty-four hours. 
There are sixteen furnaces, each of a capacity of fourteen 
tonsdaily. Theslags from the mineral fusion and refining 
are smelted with an addition of lime in a water jacket 
cupola running 120 tons of material per day. The copper 
is recovered as black copper containing some iron which 
is subjected to the operation of blistering or partial 
refining ina special reverberatory furnace before the final 
refining and toughening. The final slag contains about 
0°4 per cent. of copper, but the slag copper is not quite as 
good as that got from the first fusion of the mineral. 
The principal part of the product was being made into 
bars intended for drawing into electric wire. These are 
about 4ft. long and 3in. square, weighing from 130 lb. to 
135 lb. The production of Hecla and Calumet in fine 
copper in 1889 was 24,334 tons. 

The Tamarack, Osceola, and Kearsage Mines smelt 
their products at new works lately established at 
Dollar Bay, where four 15-ton furnaces are in use, 
and four more are building. The metal is mostly 
converted into rods, wire, and sheets on the spot, 
an electric welder having been lately added, which 
is capable of joining lin. copper rods. Single lengths of 
wire have been drawn 45001b. in weight, the extreme 
variation in diameter being only about jqy,in. The 


maximum capacity is about 500 tons of wire per minute. 
The Detroit and Lake Superior Copper Company’s works, 
which are the oldest in the district, smelt all the mineral 
from the mines in Portage Lake and Ontonagon, with the 
exception of the Calumet and Tamavrack groups. They 
are situated at Hancock on Portage Lake, and have 
twelve reverberatory furnaces, each capable of smelting 


eleven tons of copper daily. These are constructed with 
removable lids at the crown of the roof, that masses 
weighing from five to ten tons may be placed upon the 
bed of the furnace without trouble. The largest mass 
smelted weighed about 12,000lb. ‘The slag cupolas at 
these works are of the M‘Kenzie pattern, with elliptical 
water-jacketted hearths supported upon pillars, and drop 
bottoms for facilitating the re-lining. The blast is dis- 
tributed by a continuous slit in the lining, on the 
Sefstrom principle. From thirty to forty tons are 
smelted in twelve hours with coke or anthracite. 

The last item in the programme of the Houghton visit was 
the inspection of the new building of the Michigan Mining 
School, which was made on Saturday afternoon, when a 
meeting was held in the large lecture hall, and addresses 
were delivered by Hon. J. A. Hubbell, chairman of the 
Local Committee and a large benefactor to the Institu- 
tion, and Dr. E. M. Wadsworth, the director, who 
explained the system of instruction adopted. Replies 
were given on the part of the visitors by Sir John Alleyne, 
Dr. Lunge, of Zurich, and Mr. Theodore Fry, M.P. This 
school is one of the latest developments of technical 
education in the United States, and the arrangements are 
planned on a very liberal scale, the instruction being 
given without fees or other payments.than those for 
breakage and materials in the laboratory. There are 
also well equipped mechanical and metallurgical labora- 
tories, and the school, only five years old, is already 
taking a high place among similar institutions in 
America, there being a demand for trained students 
which is as yet beyond the supply. 








THE ELECTRICAL TREATMENT OF SEWAGE. 





A PAPER on this subject was read before the London 
Section of the Society of Chemical Industry on Monday, 
December 1st. In the absence of the author, Mr. W. 
Webster, Mr. Worth undertook to present the paper to the 
society, and reply to questions that might be raised in the 
discussion. As the readers of THE ENGINEER are aware, the 
subject has been before the Institution of Civil Engineers 
and the British Association, so that the matter is not 
new, but hitherto it has been difficult to obtain actual 
facts and figures relating to the cost of the process 
when carried out on a large scale. This defect is in a 
fair way to be remedied, as there are now extensive experi- 
ments being conducted at Salford to ascertain the suitability 
of the process for the treatment of the sewage of that town 
and Pendleton. There appears to be good reason for believing 
the Webster process to be at least as efficient as most methods 
for the purification of sewage, and the whole interest of the 
matter centres on the important question of pounds, shillings, 
and pence. 

The quantity of sewage at Salford may be reckoned to 
amount to 10,000,000 gallons per twenty-four hours, while its 
character is that common to the Lancashire manufacturing 
districts, where contamination from works exceeds that 
due to domestic sewage. For treating this quantity it is 
estimated that about 400 indicated horsepower will be neces- 
sary, experiments having shown one million gallons to require 
37 indicated horse-power. The plant will consist of three 
boilers of 200-horse power, and four engines, any three of 
which could develope 400-horse power, so as to allow for con- 
tingencies. The cost of this plant, together with the neces- 
sary dynamos, and vessels in which the treatment is to be 
effected, is put down at £16,000. The installation will require 
5000 tons of cast iron plates at £4 a ton for use as electrodes. 
Reckoning the sludge obtained as valueless, though it might 
possibly be used as a filtering medium if a clear effluent was 
desired, the working expenses may be put down as £2500 per 
annum, while the consumption of cast iron would amount to 
another £2500. An additional sum of £1200 to £1500 would 
have to be expended if it were decided to filter the effluent 
instead of allowing it to run off from the sludge separated by 
simple subsidence. In view of the fact that the effluent 
would go into the Manchester Ship Canal, it is probable that 
a fairly pure, but not necessarily clear, effluent would prove 
unobjectionable. 

These figures are by no means beyond criticism. As was 
pointed out during the discussion which took place after the 
paper, @ remarkably small consumption of coal at a very 
reasonable price, and a particularly high efficiency of both 
engine and dynamo, must be postulated to support this 
estimate, and it was subsequently admitted that the price of 
the coal had been taken at 10s. per ton, while at the same 
time an expenditure of only 2 lb. per I.H.P. had been assumed. 
Seeing that Welsh coal capable of evaporating enough water 
for this duty under ordinarily favourable circumstances is at 
present about 18s. per ton, some addition will probably be 
made by most readers to the inventor’s estimate. It may be 
reckoned that one penny per hour per horse-power is not an 
extravagant estimate to cover all costs in cases of this kind; 
and if that value be adopted, the yearly cost for power alone 
will be £14,600. The consumption of iron is also a serious 
item. About three grains per gallon are said to be used, 
corresponding to 374 cwt. for 10,000,000 gallons, which is the 
amount to be treated at Salford. This corresponds to 
684 tons a-year, costing, at £4 a-ton, £2736. This is not 
much above the sum named by Mr. Webster, viz., £2500; 
but it must be remembered that it will be quite impossible to 
use the plates to the last pound. 

Altogether a not unfair estimate of the cost of treating the 
sewage of such a town as Salford by the Webster process 
would be about £20,000 a year. As the process makes no 
valid claim to be markedly superior to ordinary methods of 
precipitation, its adoption must largely depend on the rela- 
tive cost of it and its rivals, and those having to decide as 
to which shall be used have now a certain amount of data to 
guide them. Judgment must, however, be in some measure 
suspended until the report of the engineers and chemists 
having the conduct of the Salford experiments is issued ; 
being from an independent and impartial source, it will go 
far towards settling the question. 








SHEFFIELD is making progress towards its new Municipal 
Buildings. The committee have reported that Mr. Mountfor2, the 
architect of the new buildings, had submitted his contract plans 
and specification, with samples of stones to be used for the exterior 
of the building. The Council will advertise for tenders for the 
construction of the buildings according to Mr. Mountford’s draw- 
ings and specification. The borough surveyor has been instructed 
to clear the site of the refuse deposited in the demolition of the 
buildings. The estimated cost of the structure is £80, 








——— 
SHIP LAUNCH AT WOOLSTON, SOUTHAMPTON 
DurtnG the past year the shipbuilding works at Wo 
which were established by Messrs. Oswald and Co. some 
ears ago, and were carried on by that firm for a lon 
rave been re-opened and gradually got into active 


olston, 
fifteen 
& period, 


by the Southampton Naval Works, Limited. The fen 
vessel finished in the yard was a paddle steamer for the 


tourist service on the Nile. This was constructed to ca 
300 passengers, with a draught of only 22in., and was sent 
out to Egypt in sections about the end of last month, There 
are now in course of construction at the works several vessel] 

of various sizes, so that it will at once be seen that activity 
must continue to reign, independently of newly-placed orders 
and others for which negotiations are pending, The com 

pletion and despatch of the Nile steamer was not marked in 
any special manner, but upon the launching of the first vessel 
on the 27th ultimo, which was laid down about the middle of 
July, arrangements were made to signalise the event as ong 
of importance. This vessel, built to the order of Mr. Christian 
Moller, of Christiania, Norway, is a steel sailing ship of 2500 
tons gross, her principal dimensions being—length, 275¢t. . 
breadth, 40ft. 9in.; depth of hold, 25ft. She will be a full 
rigged three-masted vessel, with full East India outfit, ang 
has been built to the highest class at Lloyd’s and the Det 
Norske Veritas Christiania. All the latest developments in 
shipbuilding have been introduced, and thoroughly good work 
has been putinto it. The vessel will carry 3400 tons of cargo, 

The launch was a most successful one in every respect. 4 
large number of visitors were present, and these, after the 
launch, were taken over the works, where they saw several sets 
of engines in course of construction, and a good deal of frame 
bending and fitting going on in the yards. The works aro 
large, and with good management and modification, wil] 
be able to do economical as well as good work. They 
do not appear to be laid out to the greatest advantage 
and much of the plant will no doubt undergo modification, 
and in some cases receive additions. The new directorate 
seems to understand the necessity for good plant, and Mr, 
J. H. Biles, the general manager, and Mr. E. Gearing, the 
works manager, are men of such extensive experience, that 
they will no doubt be well backed up in this respect by the 
directors, : 

At the luncheon which followed, the chair was occupied by 
Major E. P. Coates, chairman of the company ; supported by 
Mr. Beckett Hill, deputy-chairman; Mr. J. H. Biles, general 
manager; Mr. W. H. White, Director of Naval Construction; 
Colonel Wemyss, Mr. Alderman Bance, Mayor of South- 
ampton ; Captain Muus, commander of the Katy; &c. Ina 
brief speech, in response to the toast of ‘The Navy,” Mr. 
White augured success to the new company,'and spoke in the 
highest terms of the professional ability and skill of their 
manager—Mr. Biles—who some years ago was a student 
under his care. ‘Success to the Katy ’’ was proposed by the 
chairman, who mentioned that the company was now paying 
for wages only, irrespective of all other outlay, at the rate of 
£100,000 per year. The toast was acknowledged by Captain 
Muus. In responding to a later toast—‘ Success to the 
Southampton Naval Works"—the manager, Mr. Biles, 
referred to their eligible situation, with so much valuable 
water frontage, and also to the double tides for which the 
Southampton water was notable, an advantage which had 
enabled them that day to launch the Katy an hour and a-half 
after high water. The directors of the Southampton and Isle 
of Wight Steampacket Company have contracted with the 
Southampton Naval Works to build a fast paddle steamer 
for their Isle of Wight traffic. 


try 








SOCIETY OF ENGINEERS. 





AT a meeting of the Society of Engineers, held at the Town Hall, 
Westminster, on Monday evening, December Ist, 1890, Mr. 
Henry Adams, President, in the chair, a paper was read by Mr. 
J. J. F, Andrews, M.A., on ship caissons for dock basins and dry 
docks, The author prefaced his paper by a general review of ship 
caissons generally in use for dock basins and dry docks, and 
pointed out the progress of caisson construction from the early 
caissons closing entrances of from 40ft. to 50ft. openings, and 20ft. 
of water over sill, to those now in use in some of her Majesty’s and 
other dockyards, closing entrances of from 90ft. to 95ft., and 
having water over the sill of some 36ft. to 38ft., and a depth from 
sill to coping of 40ft. to 45ft. He then reviewed the improvements 
and alterations in design as to construction, methods of working, 
from the caisson floating with the bottom buoyancy, and sinking by 
water admitted to the bottom or interior of the caisson—the water 
so admitted being pumped out or run into the dock when 
raising—to the caissons with watertight decks, forming an air 
chamber, and having a top tank to contain water for sinking. He 
then reviewed the question of stability under different conditions 
of construction as to quantity of ballast required for safe working, 
and the conditions of flotation, as regards position of metacentre, 
centre of gravity, and centre of buoyancy of flotation; and stated 
generally that for a caisson floating with bottom buoyancy the 
common centre of gravity of caisson, ballast, and all the weights 
should be at some determinate distance below the metacentre, and, 
with the caisson floating with air chamber, the common centre of 
gravity of caisson, ballast, and all the weights should be from 
between lft. to 2ft. below the centre of flotation of air chamber, 
and all the parts immersed ; and he then gave as a general approxi- 
mate rule for the height or position of the metacentre, above the 


centre of buoyancy at which the caisson is floating, as d 08, 
where B = breadth of caisson at which it floats, d = draught of 
water—this formula being for the ship shape only. 

The author explained the relative values of six different types of 
caissons, as to design, construction, method of working, stability of 
flotation, use, &c., and called special attention to types of caissons 
of large size that have been constructed for her Majesty's dock- 
yards at Chatham and Portsmouth, floating with air chamber 
at centre of caisson, and having ‘‘Seely’s pigs” as ballast for 
steadying purposes in raising and sinking. Also to a caisson built 
for the London and North-Western Railway Company for their 
dock at Holyhead, having two distinct systems of flotation, /.¢., 
one with entire bottom buoyancy and stability, with metacentre 
for floating at extremely light draught of water, and the other for 
flotation at a deeper draught for working in high tides and strong 
wind, with air chamber and top water tank, ballast being contained 
in the lower portion, formed of clinker set in cement. He then 
stated incidentally, that in launching some large caissons, some 
were constructed 4 ft. long and 43ft. Rosy and launched sideways 
down the ways, the top of the caisson being some 50ft. or 60ft. 
above the ground, and having a distance to travel before reaching 
the water of some 100ft. to 200ft., and when in the water, having 
a draught of about 18ft., with a metacentre of flotation of only 
about Ift. above the common centre of gravity of weight and 
ballast, this result being obtained by the use of a considerable 
quantity of pig iron ballast stowed low down in the bottom of the 
caisson, He then concluded by describing an ingenious contrivance 
for taking the contour or invert of dock and basin entrances, when 
either wholly or partially covered with water, and instanced 
certain past and recent peculiarities of design as carried out in the 
Limekiln and Barry Docks, 
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RAILWAY MATTERS, 


ndon Gazette of last night contains an Order in 
' ~~ _ the construction of the following railways :—Killough 
cordglass Galway and Clifden, and Westport and Mulrany. 
a ’ 


In consequence of the satisfactory results of the work- 
«of the zone system on the Uddevalla- Venersborg-Herrljunga 
ees in Southern Sweden, the first line adopting it in that 
a, the system will now also be applied to the goods traffic. 


Herr BeTuGe, & German engineer, has been appointed 
Director-General of the Siamese Railways, including control of the 

; truction of railways, Tho Times says Mr, Wilkinson, an 
Bnglishman, has been appointed Chief Engineer to the Siamese 
Government, 

Anon the private Bills for next session is one to extend 
the City and South London Railway from the terminus in King 
William-street to Islington ; and one to lease the Hull and Barnsley 
Railway and Dock to the Midland, London and North-Western, 
North-Eastern, Great N orthern, Lancashire and Yorkshire, Sheffield, 
aa Great Eastern, either jointly to the seven companies, or 
separately to any one of them. 


Tax northern extension of the Kimberley Railway to 
Vryburg, in Bechuanaland, constructed in conjunction with the 
Chartered Company, was officially opened on Tuesday by Mr. 
Sivewright, Commissioner for Crown Lands and Public Works, who 
in his speech on the ion, a i that the line had been 
completed at £200,000 below the estimated cost, It is hoped that 
the extension to Mafeking will be opened next May. 

A SUPPLEMENTARY and emergency brake applied to a 
second set of blocks, so that one brake can be used independently 
of the other, or both can be applied at the same time without the 
operator changing his position, has been fitted by Mr. C. Challenger 
to a car on the Bristol tramways. In Bristol there are steep 
gradients on all lines, some as steep as 1 in 16, 1 in 14, 1 in 12, and 
on these the new brake is coneed to be working well, 


Ix the House of Commons last week the hours of 
locomotive drivers were referred to, and Sir M. Hicks-Beach 
replied that he had been in communication with the different 
railway companies on the subject, and hoped they would take 
some action, but until he saw whether they were prepared to do so 
or not he could not hold out any hope of considering the desira- 
bility ot legislating on the subject. Mr, Channing gave notice that 
at an early date he should call attention to the subject. 


RecENTLy published statistics show that last year no 
less than three thousand five hundred million tons of goods were 
carried on common roads in France at a cost of one thousand three 
hundred million francs for each kilometre traversed, whereas if 
they had been carried by railway the cost per kilometre would have 
been only about three hundred and aay | million francs, showing a 
saving, for the whole quantity, of nine hundred and ten million 
francs per kilometre, or nearly £55,000,000 per mile. A company 
has been founded, under the patronage of the Comptoir d’Escompte 
and the Banque d’Escompte, with the title of Compagnie Nationale 
des Chemins de fer & voie étroite, and a capital of 40,000,000f., or 
£1,600,000, for undertaking the construction of light railways in 
country districts on supported application by the local authorities. 


A Boarp of Trade report has been published on the 
explosion of a locomotive boiler that occurred, on the 19th August, 
at Maesycrugiau station, on the Manchester and Milford Railway. 
The front of the boiler of No. 14 engine, Caermarthen, blew up 
while it was standing at the station. The driver and fireman were 
on the engine at the time No persons were injured. The joints 
of the top plates of the boiler, between the smcke-box and the 
dome, gave way. The dome was blown into the river Teify, and 
has not been found. Colonel Rich says:—‘‘ The engine blew up in 
consequence of the boiler being worn out. The rust had eaten in 
some places half#through plates where the water lodged at the top 
of the lap joints. This weakness could not be detected, and was 
the result of a mode of boiler construction that has now been aban- 
doned. The front plates were doubled back by the explosion, and 
thrown against the framing of the engine, which was bent down 
about 3in. at each side. The permanent way under the engine 
was also bent down about lin. to 14in. The company have now 
obtained several new boilers to replace the old ones.” 


Tue North British Bills in Parliament this year include 
one for the extension of Methil Harbour, recently acquired by the 
company. The Caledonian intends, it is said, to acquire Kirkcaldy 
Dock, and make a line through Fife to reach it. One for the con- 
struction of a large number of bits of line in Dumbartonsbire, 
Stirlingshire, and Fifeshire, to strengthen or develope existing 
lines, to acquire the Whiteinch and Blane Valley lines, and to sub- 
scribe to the West Highland; the Waverley Station Bil!, covering 
the original proposals of the company, but, of course, allowing 
for modifications should any agreement be come to with the city 
before the Committee-room is reached ; and, fourthly, the revival 
of last session’s Glasgow and South-Western Amalgamation Bill, 
am in the House of Commons, but rejected in the House of 

rds. The new Bill is, to all intents and purposes, on the same 
lines as the project announced a ny ago. It will contain clauses 
allowing for an ment with the Midland for the interchange of 
traffic, and for allowing the Caledonian and London and North- 
Western running powers and facilities over part or the whole of 
the lines now to be amalgamated with the North British; also 
for giving mutual access to certain harbours belonging to the 
amalgamated company and the Caledonian. Thus, apart from the 
general question of amalgamation, the details of the measure 
contain much contentious matter, and a keen struggle may thus be 
anticipated, 


In a Board of Trade inquiry into the causes of the 
collision which occurred on September 19th, near Clara Station, on 
the Athlone branch of the Great Southern and Western Railway 
of Ireland, when a passenger train from Portarlington for Athlone, 
due to reach Clara at 4.5 p.m., came into collision—engine with 
engine—with an engine which had been engaged in shunting, and 
was just going to clear the main line to allow the passenger train 
to run into the station, the driver, John Maher, said, ‘‘On my 
sighting the distant-signal at the place where it first comes into 
view I shut off steam, and whistled for signals close to it. I then 
ran on until I caught sight of the home-signal also at danger, when 
the speed had become reduced to fifteen or sixteen miles an hour, 
when I immediately gave the signal whistle and brake whistle and 
applied the continuous brake with full force. Owing to the rails 
being greasy from the hazy state of the weather, the brakes would 
not take proper effect ; that caused the wheels to skid, and the 
speed was in consequence reduced only to seven or eight miles 
when I struck the Denagher engine, which was at rest.” Major- 
General Hutchinson says in his report, ‘‘ This collision was prima- 
rily caused by Maher, the driver of the passenger train ;” but he 
adds, ‘this collision would not have occurred had the rule been 
observed of not allowing shunting to take place within ten minutes 
of a | poem, wd train being due.” He also says, ‘‘This collision 
would have been erorenhen had the block system been in force, and 
been properly worked between Tullamore and Streamstown junc- 
tion, ith regard to the long hours of work of the drivers and 
firemen of the two engines, and of the two signalmen and the 
head porter, ranging between thirteen and a-half and fourteen and 
three-quarter hours, it is much to be desired that arrangements 
could be made for curtailing these long periods, It is evident that 
the practice had prevailed at Clara of allowing shunting to proceed 
on the main line up to the very time of the 3.22 p.m. passenger 
train from Athlone being due, and the station master is to be 
blamed for not having prevented the breach of an important rule 
by his subordinates.” 








NOTES AND MEMORANDA. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
19°0 per 1000 of their aggregate population, which is estimated at 
9,715,559 persons in the middle of this year. 


In London last week 1980 births and 1527 deaths were 
registered. Allowing for increase of population, the births were 
730 and the deaths 169 below the average numbers in the corre- 
sponding weeks of the last ten years, The annual death-rate per 
1000 from all causes, which had been 20-2 in each of the preceding 
two weeks, declined last week to 18-0. 


At a recent nfeeting of the Paris Academy of Sciences 
@ paper was read on “‘ New Researches upon the Synthesis of 
Rubies,” by MM. E. Fremy and A. Verneuil (fourth communica- 
tion). The authors have succeeded in producing rubies on the large 
scale, and of greater size than heretofore. The artificial stones are 
as good as the natural rubies for the purposes of the watch- 
maker. 


Brinxat-SavaRin, of gastronomic fame, who wrote his 
‘* Physiologie du Gout” in 1825, had an idea of the electric light, 
for in his imaginary description of Gastéréa’s temple he says :— 
‘“‘ Le baldaquin de cristal qui la couvre est soutenu par huit colonnes 
de méme matitre, et ces colonnes, continuellement inondées de 
flamme électrique, répandent lans de lieu saint une clarté quia 
quelque chose de divin.” 


Wiru reference to the inquiry as to the early manufac- 
ture of gunpowder, by a correspondent, ‘‘ Ballista,” we are 
informed that at Chilworth, near Guildford, there was a gun- 
powder factory in very early days. It was mentioned in 
‘*Cobbet’s Rural Rides,” and was formerly and for many years in 
the possession of the Sharp family since the days of Elizabeth. 
It is now in the possession of the Westphalia Cocoa Powder 
Company. 


Amone the 19,455 answers to the list of questions 
concerning the regulation of the working hours and of work 
generally which have so far been received by the French Com- 
mission on the length of a working day, 4442 are against any and 
all regulation, 5012 are in favour of a working day of eight hours, 
and 9270 advocate as the number of hours to constitute a day’s 
work nine, ten, eleven, or twelve; 73] answers are too vague to 
deserve notice. 


AN interesting discovery has been made on the Harn- 
halli gold mine in the Mysore, says the Indian Engineer. While 
sinking the main shaft the workmen broke into an old shaft, dug 
perhaps a thousand years or more ago. There were found mining 
implements of various kinds used by the ancient workers. It is 
supposed the workings were made by Chinese, of whose presence 
in Mysore there is unmistakable evidence. The tools found are 
said to be very like those used by the Chinese, and unlike anything 
known to be used by Hindus. . 


REFERRING to the article on “ Magnesia in Portland 
Cement” in our issue of October 31st, mention should be 
made of the early investigations which Mr. Henry Faija made on 
the subject, and which he published in the form of a paper read 
before the Society of Engineers on March 8th, 1888. The deduction 
he drew from his experiments was this: ‘‘ Cement may be made, 
and the author has made, by heavy burning, cement containing as 
much as 5 per cent. of magnesia, and which was perfectly sound. 
But he is of opinion that 3 per cent. should be considered the 
limit of safety.” 


In a“ Study on the Fluor-spar of Quincie,” by MM. Henri 
Becquerel and Henri Moissan. The following conclusions con- 
cerning the fluor-spar from this locality, long considered of special 
interest on account of the peculiar odour it evolves on being 
broken into fragments, have been formulated:—(1) That the 
fluor-spar from Quncié contains an occluded gas, which is seen to 
be disengaged when fragments of the spar are broken under the 
microscope ; (2) that all the reactions furnished by the fluor-spar 
from Quincié may be explained simply by the presence of a small 
quantity of free fluorine in the occluded gas. 


At the recent meeting of the American Society of 
Mechanical Engineers, a paper was read on ‘‘ An Experimental 
Determination of the Latent Heat of Ammonia and Sulphur 
Dioxide” by D. 5. Jacobus, Hoboken, N.J. These two fluids are 
at present the most generally used for the production of artificial 
cold. The author presents results of experiments to determine 
their latent heat, together with the description of an apparatus 
which has been constructed at the Stevens Institute for such 
experiments. The paper reviews the work of Regnault and other 
experimenters in the same direction, and gives several tables 
of comparison of results found by experiment and _ theoretical 
calculations, 


Pure stannic chloride, according to a paper by Mr. W. 
Coldridge—Phil. Mag.—heated as high as its boiling point, 
does not conduct electricity. The author investigates the 
effect of mixing foreign substances with the chloride, and dis- 
cusses the whole question of electrolytic conductivity from the 
theoretical standpoint. Addition of chlorine had no effect on the 
conductivity, but dry hydrochloric acid permitted a small current 
to pass. Dry hydrogen sulphide had an electrical influence. It 
was observed, however, to precipitate white crystals from the 
chloride. These have the composition, SnCl,, 5H.S, and are 
decomposed on heating, leaving a residue of SnS, Dumas’s 
compound, SnCl,,Sn8,, has no existence. The author attributes— 
Journal Chem. Soc.—electric conductivity to non-homogeneity of 
the electrolyte and consequent chemical exchange, 


Mr. C. Doretrer has determined the solubility in 
distilled water of minerals which are usually considered as insoluble 
—Journal Chem. Soc. The following were used in the investigation: 
—Pyrites, galena, blende, antimonite, arsenical pyrites, bournonite, 
copper pyrites, tinstone, rutile, specular iron ore, heulandite, 
anorthite, natrolite, and chabasite. The samples, reduced to a 
fine powder, were placed in sealed tubes, and heated at 80 deg. 
with distilled water for several weeks. All the minerals proved to 
be more or less soluble in water, the sulphides, rutile, and tinstone 
showing the greatest solubility. The presence of sodium fluoride 
raises the solubility of rutile, tinstone, and specular iron ore, but 
sodium chloride does not produce a like effect. Carbonic anhy- 
dride increases the solubility of the oxides and sulphides; sodium 
sulphide and hydrogen sulphide that of the sulphides, especially 
antimonite, 


At a recent meeting of the American Institution of 
Mechanical Engineers, Professor R. H. Thurston read a paper on 
‘‘Chimney Draught: Facts and Theories.” He discussed the 


‘question whether there exists a temperature of maximum delivery, 


and gives the results of an investigation made under his directions 
with a chimney 20in. in diameter and 82ft, in height, to determine 
whether there was any maximum at about 600 deg. Fah., such as 
the commonly received theories give. The result in some cases 
showed an apparent maximum at about 700 deg. Fah.; but in other 
cases showed no maximum within the range of temperatures 
observed, or up to 1000 deg. Fah. The paper criticises the form of 
Rankine’s formula, and frames a new theory which indicates that 
the temperature of maximum draught will be rarely found at less 
than 700 or 800 deg. Fah., or very probably 1000 deg. Fah. The 
author admits, however, that the conditions involved are so 
nnmerous and so variable that it is doubtful if any analysis can be 
made which will be sufficiently simple, convenient, or accurate to 
come into general use in the solution of the problem, and that 
current successful practice rather then theory must continue to be 
our guide in the design of chimneys, 





MISCELLANEA. 


Tue first chemical works in the North of England 
affected by the Chemical Union are about to be dismantled, Messrs. 
Snowball and Co., Side, Newcastle, having been engaged to dispose 
: all the plant at the Tyneside Chemical Works, Felling-on- 

'yne. 


A PERMANENT Exhibition has been opened in Moscow, 
for which Mr. Emile Cloes, 122, Cannon-street, is appointed the 
general agent in this country. Buildings have been erected, and 
provision for showing machinery in motion is made. It is 


apparently a private undertaking, in which the things exhibited 
are for sale. 


In future the Deputy Adjutant-General of the Royal 
Marines will invite tenders for the repairs of the boats, fire 
engines, &c., belonging to the Royal Marine Department, instead 
of having the work executed in the dockyards, as has hitherto been 


the case. The work will be executed under the supervision of the 
dockyard officers, 


THE Nuneaton Local Board have decided to adopt the 
International process for the purification of the sewage of their 
district, and have instructed Mr. J. S. Pickering, their surveyor, 
to prepare the necessary drawings for the “ polarite” filters, and 
for the remodelling of the whole of the works. The Board have 
also resolved to invite tenders for new pumping machinery. 


TuE Simonstown Railway was opened on Tuesday by 
Mr. Cecil Rhodes, the Premier, who said that the credit for the 
construction of the line was due to the Ministry of Sir J. Gordon 
Sprigg. Referring to the Government of South Africa, Mr. Rhodes 

vocated the entire support of the system of self-government 
together with cordial support of her Majesty's Government. 


THE Matlock Bridge Waterworks Co. is thinking of 
taking an additional spring from the Yoredale Grit. The spring 
yields, according toa report by Mr. W. H. Radford, of Nottingham, 
68,580 gallons a day in dry weather. The water has been analysed 
by Dr. Frankland, and found to be of extraordinary purity and 
softness. The company have applied to the Board of Trade fora 
provisional order to increase their capital from £7500 to £20,000. 


Tue Governor of the State of Rio de Janeiro has 
entered into a contract with the Campos Syndicate, Limited, for 
the extension of the waterworks for the compulsory supply of 
water to every house in the city of Campos, “aia has a population 
of 30,000. Additional settling tanks and filters will be provided, 
together with increased pumping power. Mr. Fred. Beesley, 
M.1.C.E., of Westminster, is the engineer, and the works are to be 
completed in ten months. 


THE late Mr. Greenway Thomas, Judge of Vizagapatam, 
worked hard to get a harbour constructed at that place. ‘I'he pro- 
posal is now again to the front. Jndian Engineering publishes a 
note on it, and says :—‘“‘ A second class harbour for the port is a 
desideratum at present, that is, a harbour suitable for cargo boats. 
Later on, when the port is connected by rail with the Central 
Provinces, by the Vizag.-Raipur line, a first-class harbour would 
not only be a necessity, but a financial success.” 


A CRACK in a piece of metal is prevented from extending 
further by the well-known means of drilling a hole where the rent 
ends; but when the hole is not bored on just that spot, the crack 
is apt to continue beyond the hole. To facilitate the search of the 
exact point, the Rerue Industrielle recommends moistening the 
cracked surface with petroleum, then wipe it, and then imme 
diately rub it with chalk. The oil that has penetrated into the 
crack exudes, and thus indicates with precision where the crack 
stops. 


Tue Americans make use of their Consuls. “ Foreign 
street-making practice,” says the Engineering News, “is to be 
studied by our various consuls, and reported upon in full to the 
U.S. Department of State. This order promises some valuable 
material in this direction, even though this material should come 
from an untechnical source. If the consuls will tell exactly what 
they see and give figures and detail of methods, they will furnish 
more really valuable matter on this head than is to be found 
in many more laborious treatises coming from engineering 
sources. 


Tue Eiffel Works, at Levallois-Perret, Paris, where the 
parts of the 300m. tower and the Garabit Viaduct were made 
ready, were taken over last March by the Compagnie des Etablisse- 
ments Eiffel, with a capital of 6,000,000f., or £240,000, consisting 
of 12,000 shares of 500f. each, of which 350f. is paid up. The 
shares are now quoted at 560f.; and their tendency is upward 
because the Eiffel Tower, like the Decauville railway, of last year 
exhibition, has caused a vast accession of orders. The principa 
works now in hand are a 200m. bridge, with 100m. central span, 
for the Conflans-Audrésy bridge over the Mantes and Argentan 
railway; caissons for the Briare canal and bridge over the Loire; 
and four large bridges for the Southern of France Railway. 
M. Eiffel remains at the head of the concern as president. 


THE time limited by the Electric Lighting Acts, within 
which official notice must be given of all provisional orders which 
the Board of Trade will during next year be asked to sanction for 
electric lighting purposes having expired, it is found that no 
fewer than seventy-six separate orders will be applied for, of which 
seventeen seek power to light various portions of London and the 
suburbs, As regards the proposed orders which relate to the 
metropolis, the areas sought to be lighted are the City of London; 
St. Saviour’s, Southwark; St. Giles’s, Camberwell; Paddington ; 
St. Mary, Islington; Hampstead; Whitechapel; Hackney; Shore- 
dicth; St. Martin’s-in-the-Fields; St. Margaret and St. John, 
Westminster; St. Luke, Chelsea; St. George, Hanover-square ; 
and portions of the parishes of Clerkenwell, Wandsworth, Putney, 
Clapham, and Balham, 


THE Tayport sewerage sea outfall works have just been 
completed at a cost of £3080. The population of Tayport is about 
3000, and the contract has included new pipe sewers in every 
street. There are two sea outfalls into the tidal estuary of the 
Tay. All gases generated in the sea outfalls have been dis- 
connected from the town sewers. The sewage discharges by 
gravitation at all states of the tide, and therefore no storage is 
required. Street surface water is admitted to the sewers. The 
sewers are flushed with brook water. The Commissioners have 
expressed themselves well satisfied with the efficient working of 
the scheme, and with the fact that the actual cost has proved less 
than the estimate. The engineer to the works is Mr. W. H. 
Radford. The contractors were Messrs. McKay and Son, of 
Broughty Ferry, Dundee. 


On Friday last, Sir Douglas Galton, K.C.B., Mr. 
W. H. Preece, F.R.S., Mr. Ashton—of the Royal Laboratory, 
Woolwich—and other gentlemen visited Messrs. Lloyd and Lloyd’s 
Coombes Wood Tube Works, for the purpose of inspecting their 
installation of electric welding. The process used is that known 
as the Bernardos process, the sole right to the use of which has 
been acquired by Messrs. Lloyd and Lloyd, and the welding is 
effected by means of the arc. Messrs. Lloyd and Lloyd have 
already applied the process in the manufacture of various articles 
in current demand, and they are also experimenting with it in 
other directions. They have purchased the engines used at the 
French Exhibition fcr electric lighting, in order to drive a much 
larger installation, which they are completing as rapidly as 
possible, feeling confident that the future of the process is now 
assured, ‘The visitors, we are informed, were much pleased, and 
expressed themselves most favourably as to the achievements and 
possibilities of are welding. 
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THE SALVAGE OF THE §.S8. ULUNDA. 


As an example of what our kinsmen across the Atlantic can 
do in the way of raising sunken vessels, we publish this week 
views of the hull of the British steamship Ulurda, 1789 
tons, and of the vessel as she appeared in the Halifax 
Graving Dock, Nova Scotia. The Ulunda left St. John’s, 
New Brunswick, on the 26th August, and went ashore at 
11.30 p.m. The steamer, after being stranded and abandoned 
to the underwriters, was subsequently sold at public auction 
for under £600. The scene of the wreck is Briar Island, in 
the Bay of Fundy. A few days after the vessel stranded 
a storm turned her round, driving her upon a ledge of rocks. 
All her bottom plates forward of the engine-room were knocked 
out, and she rapidly filled. 

To raise her deals were bolted to her second deck, the deals 
being caulked and made watertight. Then 1200 empty casks 
were placedin herholdatlowwater. These enabled the steamer 
to float with the rising tide. She was afterwards beached at 
the neighbouring town of Westport, and fitted with a wooden 
bottom. The engine-room and after compartments were 
repaired by divers, and powerful pumps were placed in all 
compartments, so that the vessel could steam herself to 
Halifax. She safely arrived at that port, and was imme- 
diately docked for repair. The repairs will be completed 
towards the end of the year, and a valuable steamer of some 
1800 tons will have been saved. 

Such has been the success attending the raising of this 
vessel, that a new salvage company has been started at Halifax. 
The advantage to the Halifax Graving Dock Company of 
this and similar operations will be great, as one such “lame 
duck ” as the Ulunda is sufficient to insure, at any rate for 
a-half year, a dividend to the stockholders. Besides the 
Ulunda, our illustration shows a second vessel in the dock 
undergoing usual refit. This shows that the ordinary busi- 
ness of the dock can be proceeded with, although occupied by 
a steamer like the Ulunda requiring a long time to repair. 
We are indebted to Messrs. S. Pearson and Son, contractors, 
Victoria-street, for the preceding particulars. 








DIVER’S HELMET FITTED WITH THE 
ELECTRIC LIGHT. 

WE went recently by special invitation to inspect a new 
type of diver’s helmet fitted with the electric light, which 
was exhibited by Mr. R. Applegarth, of Queen-street, 
E.C. It will be of interest before describing the actual 
apparatus to make a few remarks upon what has been done 
up to the present in this particular line. Going so far back 
as 1875, H.M.S. Vanguard was wrecked off the Kish bank, 
near the coast of Ireland, and lay in twenty-one fathoms of 
water. The diving operations were conducted by Mr. Apple- 
garth, who informed us that an attempt was made to use an 
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incandescent electric lamp, which was placed in a suitable 
lantern, and the current supplied from a large number of 
primary batteries which were carried in a boat. Owing to 
the rough weather many difficulties were experienced, as the 
liquid in the batteries was continually being spilt and no 
constant current could be kept up, so that after a few 
minutes this light was found to be useless. An oil lamp 
was then enclosed in a water-tight case, and, by lighting 
the lamp and rapidly submerging it before the glass had 
time to heat, it was found possible to use it satisfactorily ; 
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MARCILHACY'S DIVER’S HELMET. 


but when the glass had time to become heated, it invariably 
cracked from the sudden cooling. Both these lamps, how- 
ever had the great disadvantage that one of the hands of the 
diver was needed to carry them, so that in many cases 
“‘ groping ’’ in the dark with both hands free was preferred 
to the trouble of carrying the lamp about. 

Since then great improvements have, of course, been made 
in electric lamps, and our illustrations show a helmet con- 
structed by “ La Société des Spécialités Mecaniques,” of Paris, 
fitted with an electric lamp attachment, for which a patent has 









































been granted to Mr. Marcilhacy, also of Paris. The lamp 
can be fitted to any helmet by removing the glass in 
the top of the helmet and screwing in a disc, with a recess 
on its outer side to receive the base of the electric lamp. 
The lamp terminals are connected to binding screws, by 
which the insulated leads are joined up. These leads pass 
through a stuffing box at each side, and the current is 
supplied from a set of secondary batteries carried in a boat 
above. In cases where a steamer is used for the diving 
operations, a small plant consisting of engine and dynamo 
on the same bed is pro- 
vided. 

The advantage of the 
electric lamp is that 
both hands of the diver 
are left free, and as the 
axis of the lantern is at 
about 30 deg. from the 
horizontal, the light is 
thrown into a suitable 
position for the diver 
by a reflector fitted be- 
hind the lamp and a 
bull’s-eye placed in 
front; in fact, the posi- 
tion of the light is 
similar to that used by 
many miners who carry 
small lamps fixed to 
their caps. The lamp 
we saw in use was of 
16-candle power; but, 
of course, a larger one 
could be used if desired. 
The helmet shown in 
our illustration is of a 
special type, and does 
away with the necessity 
for the usual numerous 
loose pieces. The india- 
rubber collar of the dress 
is formed with a flange 
which fits over the metal 
shoulder - piece. The 
helmet itself rests upon 
the india-rubber which forms the joint between shoulder- 
piece and helmet. In the older types about twelve screws and 
four sectional cramps were used, whereas in this type 
the helmet carries a lug at the back and the shoulder- 
piece a link. The helmet is dropped over the diver s head, 
raised up in front; the link is then slipped over the fixed lug, 
and this forms a hinge. At the front of the helmet a double 
link and claw are arranged, forming a sort of toggle joint, 
which, when pressed home, draws helmet and shoulder- 
piece together, making a firm joint. 
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FENNEY’S PIPE AND PIPE 
MACHINE. 

No comment on the present method of cutting cast iron 
water or gas pipes by chipping round and breaking off is 


JOINT CUTTING 








necessary to show the need of a machine tool for the purpcse. 
If the pipe to be cut is outside the trench, it is chipped round 





from about din. to fin. in depth, and for an 18in. pipe this 
takes over two hours. Then follows the operation of breaking 
it round, and when this does not keep to the groove a fresh 
groove has to be cut and material is wasted. In other cases, 
a large piece is perhaps left on, which has then to be chipped 
off. Still greater difficulties and losses present themselves 
in cutting a pipe when in the ground. To do this work in a 
more expeditious and satisfactory manner, the machine we 
illustrate has been made by Mr. Fenney, of Stockton-on-Tees. 


With it, we are informed, two men can, when the machine 
is in place, cut an 18in. pipe outside the trench] in -less than 
half-an-hour. To cut a pipe when laid in the ground, a little 
earth has to be removed to allow the machine to be put 
round. The machine can then be worked in the trench, 
as in the annexed engraving, Fig. 1, and the pipe is 
cut without any strain or hammering. Old pipes taken 
up by the old system and intended for use again have hitherto 
had to be sent to the fitting shop and turned up before being 





| merits of the two systems—high tension and low tension. 


used, involving a heavy cost for loading and unloading, 
carriage to the works, charges for turning up, re-loading, and 
return carriage. Nearly all this can, it is claimed, be saved 
by the machine illustrated. The machine is also used for 
eutting out the lead joints for disconnecting pipes, avoiding 
the waste of about 1ft. of pipe in most of the pipes taken up 
by being broken off and left in the socket. The machine— 
as shown in’ Fig. 2—is fixed on an old core bar, which was 
about 2in.'fin thickness and 18in. external diameter. 
Three inexperienced men, it is said, 
fixed this machine and cut the bar 
completely througu within one hour. 
A machine which cuts pipes up to 44in. 
diameter is used by the Liverpool Cor- 
poration. Fig. 3 shows the back view 
of the machine seen in Fig. 2, and is 
similar to the back view of Fig. 1, with 
the exception of additional set screws 
which the large machine requires for 
fixing it to the pipe. It can be seen 
that this is a machine which has many 
possible applications. 


Fig. | 





LIVERPOOL ENGINEERING Society. — The 
third ordinary meeting of the session was 
held at the Royal Institution, Colquitt-street, 
on Wednesday evening, November 26th, Mr. 
Ferdinand Hudleston, Assoc. M. Inst. C.E., 
president, inthechair. After the election of 
several new members, a paper was read - by 
Mr. G. L. Addenbrooke, M. Inst. E.E., of 
London, entitled ‘‘The Distribution of Elec- 
tricity from Central Stations.” Mr. Adden- 
brooke first déalt with the conditions required 
for the proper working of incandescent lamps 
and the laws which regulate the flow of the 
current in the mains, and then passed on to 
a consideration of the difficulties which arise, 
first, from loss of energy in the conductors, 
and, secondly, from difference in pressure in 
conductors and of the manner in which these 
difficulties are surmounted. He then de- 
scribed, in turn, the use and arrangement of 
. feeders, the three wire system, the use of 

accumulators in central stations, the alternating system, and the 
construction and use of converters. He also gave a description of 
the mains on the high and low-pressure systems, of arc lamps, 
| and of meters, and concluded his paper, which was illustrated by 
experiments and diagrams, with some general remarks upon the 
| whole subject. The paper was listened to with great interest by a 
large number of members, and upon its conclusion an animated 
discussion took place upon various points, principally upon the 
A vote 
of thanks to Mr, Addenbrooke terminated the proceedings. 
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ELECTRIC LIGHTING AND FIRE INSURANCE 
RULES}. 


Every system of artificial illumination involves some risk from 
fire. Electric lighting, although it may the safest of lights, is not 


gradually i the insulation. It is equal to sixty 16-candle 
power lamps. It may therefore be pronounced absolutely safe 
with two or three 16-candle power lamps. The temperature which 
a wire attains, through which any steady current is flowing, 
obviously depends upon the facility with which the heat escapes by 

duction, convection, or radiation. So that the current whic 





exempt from this danger. Until recent years insurance P 
have given their attention to framing regulations for checking the 
spread of fire when once it had originated, rather than devising 
means for preventing an outbreak. 

The early inexperience and ignorance of many who undertook 
electric lighting and consequent accidents, rendered some guid 
and restrictions absolutely necessary for protection against fire. No 
authority existed. The Society of Telegraph Engineers proposed 
a few obvious regulations, which were accepted by the majority of 
insurance companies as sufficient. Comparatively recently the 
Electrical Society have framed a much more elaborate, and an 
admirable set of suggestions. Meantime the Phenix and many 
other fire offices have formulated conflicting rules of their own, 
which they more or less enforce. I say advisedly more or less, 
because on the one hand, in the absence of any comprehensive and 
competent system of inspection on the part of the insurance com- 
panies, and their different requirements, and, on the other hand, 
in their desire not to lose business, no standard of excellence is 
attempted. Much is left to the conscience or ability of the con- 
tractor, which is unjust to those who abide by the best rules. 
Large numbers of persons and millions worth of property are 
affected by these rules. 

The object of this paper is to point out much needed amend- 
ments. Such rules should be based on the deductions of experi- 
ment, and the teaching of experience. They should give the 
utmost freedom of action and encourage cae They should 
contain the minimum that is necessary, and this should be strictly 
enforced. Above all, these rules should be in accordance with the 
general principles which regulate all successful engineering con- 
structions. Forexample, if we consider such familiar but different 
structures as a locomotive engine, a steamer, a bridge, we shall 
observe that there is no absolute mame bey! any one of them. Each 
has been perfected, not by directing the mind to a particular class 
of facts, but by a judicious compromise between many conflicting 
necessities, by giving neither more nor less than a just measure to 
each requirement, and in each case all this has had to be done with 
due economy and limited means, In this spirit all fire insurance 
regulations should be framed. 

Conductors.—In regard to conductors my first point is to show 
that any attempt on the part of the insurance companies to deter- 
mine a fixed current density is useless, vexatious, and scientifically 
wrong. For any electric light installation it is necessary to limit 
the fall of potential in the more distant lights. This can only be 
done by so limiting the current density that there is not the 
remotest chance of fire from over-heating of the wires. For 
example, suppose the fall of potential between the brightest and 
dullest lamps was as much as 5 per cent., and the most distant 
lamp was yards from the dynamo, then the mean current 
density must not exceed 1600 ampéres per square inch. If the 
distance be 100 yards, 1000 ampéres per square inch ; if 150 yards, 
670 ampéres, and soon. The number of lamps carried by different 
sized wires with the above current density is shown by lines 
A BC on table. In any electrical installation in a large 
building, it is convenient to sub-divide the lights into groups, 
dependent upon their distance, and to adopt a table of wires 
and lamps on the several circuits corresponding to these mean 
distances, and thus secure comparatively uniform brightness. If 
however, an arbitrary rule, such as 1000 ampéres per square inch, 
be insisted upon, this rational pgjnciple of lighting cannot be 
adopted. It is, of course, ni ry to adopt some limits of 
currents, but these depend upon the sizes of the wires, as it is 
easily shown by experiment and reasoning that the larger the cable 
the less must be the current density. However small the current, 
the smallness of the wires must be limited. For example, No. 20 
S.W.G. is, perhaps, the smallest size that should be used, for fear 
of mechanical injury. In mansions, &c., where the first cost of 
wiring is of less consideration, and also where the wires are placed 
out of sight, No. 16 S.W.G. may be the limit of smallness. Such 
details are best left to private judgment, but should be stated on 
the insurance policy. That wires can be made red-hot by elec- 
tricity, and give rise to fires, was one of the most obvious facts 
thrust upon the notice of the insurance companies, and ap’ mtly 
almost the only one they could imagine or comprehend. This 
danger has been greatly magnified. It is, moreover, the danger 
most easy to absolutely abolish by judiciously arranged cut-outs. 
The current required to heat wires has been the subject of many 
experiments. The most complete results published were those of 
Mr. W. H. Preece in 1888 and of Mr. A. E. Kennelly in 1889. 
Table appended shows the limit of current allowed by the Electrical 
Society’s rules, as deduced from Mr. Kennelly’s experiments, for 
wires—in woodwork. E shows the positively dangerous current, or 
a temperature of about 300 deg. Fah. F shows a current which 
would probably set the installation on fire. 

Experiments on wires.—In order to prove my points experiment- 
ally, I have, by the kind permission of the proprietors of the Leeds 
Mercury, provided for a current of 250 ampéres at 110 volts from 
one of theirdynamos. Here are thirty-six switches for different 
experiments. To measure the current there are three Schukerts 
current-meters of different sizes. To make this current visible it 
is passed through lamps. There are switches for one, two, four, 
eight, and sixteen 16-candle power lamps taking about “58 ampére 
each; thus any number of lamps can be switched on consecutively 
from one to thirty-three. There is also one 200-candle power 
lamp. The Sunbeam Company have also lent me three 1000-candle 
power lamps taking 26 ampéres each, and one 1500-candle power 
aon each of these has a separate switch. The wires arranged to 
be tested for heating are from 23/40s twin flexible No. 20 solid to 
7/18s, both naked and insulated. The smallest wire used in 
electric lighting is the twin flexible wire, equal in section to that 
of No. 22 S.W.G. It usually carries one lamp, and consists of 
twenty-three strands, 6 mils diameter. I have here specimens of 
silk and asbestos-covered. 

My first experiment shows that one strand only taken out of 
23/40s, and 6 mils diameter, will suffice to light one 110 volt 
16-candle power lamp requiring about ‘58 ampéres. The whole 
pendant of twenty-three such strands is therefore absolutely safe 
with one lamp. The current density in this smali filament is 
20,500 ampéres per square inch. By further experiment I now 
show that this filament will carry three such lamps, say 60,000 
amperes current density, without being hot enough to burn any- 
thing. It becomes dull red-hot with five lamps and a current 
density of about 100,000 ampéres per square inch. It must be 
remembered that the heat increases as the square of the current, 
so that with five lamps there is five times five, or twenty-five times 
as much heat as with one lamp. This is an extreme case of high 
current density. Another opposite extreme case I recollect was 
that of a lead-sheathed cable carrying about 400 ampéres with a 
current density under 700, the temperature of which was found to 
be 135 deg. Fah. on a cold day. These extreme cases illustrate 
the absurdity of a fixed current density regulation. [The wires 
being too small to be distinctly visible to the audience, Mr. W. H. 
Preece—Chief of the Telegraph Department—rose on their behalf 
and examined and handled the wires, both in this and subsequent 
experiments. } 

xperimenting with the complete twenty-three strands twin 
wire, it will be seen that it easily carries eight cr ten lamps, in fact 
that it may be used to supply this 200-candle power lamp. Accord- 
ing to Mr. Kennelly’s experiments No. 22 = 28 mils will require 
about 17 amperes to raise the temperature 100 deg. in wood casing. 
This is about thirty lamps of 16-candle power, 110 volts, or 27,000 
amperes per square inch, current density. It is now shown carry- 
ing the 1500-candle power Sunbeam lamp at 35 amperes, which 


1 Paper read at the Leeds meeting of the British Association by 
Mr. Wilson Hartnell. 








makes a wire red hot or melts a flexible wire may be more or less 
depending upon whether it is exposed or sheltered as when in wood 
casing. The smallest solid wire used in electric lighting is No. 20 
= 36 mils, which at 2000 ampéres per square inch would carry 
1 amptre, say two lamps, but would seldom be used for more than 
one lamp. This wire, according to Mr. Kennelly’s experiments, 
will require about 23 ampéres in wood casing to raise the tempera- 
ture 100deg. It will carry, as here shown experimentally, a 1500- 
candle powder lamp, and remain comparatively cool, whilst no less 
than about eighty Gee or 46 ampéres are necessary to destroy it. 
No. 16 at 2000 ampéres to the square inch, would carry six lamps, 
but is here shown to be comparatively cool with thirty-three lamps. 
I have allowed 40 amperes to flow through such a wire for a lor 
time without injuring it, equal to seventy lamps, or over 12, 
amptres per square inch. I now light first thirty-one 16-candle 
power lamps with No. 16 wire, then add one 1000-candle power 
lamp, total about 44 amperes, and still the wire is but moderately 
warmed. I next light the three 1000-candle power lamps and one 
1500-candle power lamp, which equals 113 ampéres, and this begins 
to destroy. It is, therefore, conclusively safe for ten 16-candle 
power lamps which cause less than ;}5 the heat required to set the 
installation on fire. 

(The President here interposed with the remark that time was 
short, and that the tirst point was demonstrated and required no 
further experimeents. } 

I have observed 19/16s carrying 180 amptres for hours—about 
2900 ampéres current density. It becomes warm—according to 
Mr. Kennelly’s experiment the temperature would be raised some 
40 deg. The scientific rule is that of the Institute of Electrical 
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arranged to show the heat generated by passing a small 
through a chain of varying tension ; also through abou 
fs brass washers with varying compression. These 
rately tight, may be made unbearably hot with 10 a 
current density of only 40 ampres. Also for the h 
screw joints, loosely twisted wire joints, and the 
duced by severed wires with their ends in contact, and thus 
tically illustrate what, in my experience, are the real and end 
the only dangers of fire. These experiments, however de 4 
upon the gradual accumulation of heat [and the present poemeear 
time prevents me carrying them out.] Cut-outs are no protects 
against heating and sparking from imperfect or broken contacts, 
The following rules are useful :—Avoid screwed joints as much as 
possible ; screw them up tight with good areas of contact : on 
account allow them out of sight. Solder every connection as ss 
as conveniently practicable. All sharp kinks in solid wires to . 
cut out, not straightened. Use stranded wires as far as possib] 
Hed very _— wires, and = no small wires out of sight 
ntelligent and conscientious workmen are nece: if 
= — per mmry to <ieiats 
nsulation.—The insulation required for telegraphic 

that for electric lighting work are not necessarily the = ~ 
the former the wires extend for hundreds of miles, and the sto 
of energy in the batteries is both costly and very limited 
electric lighting the wires are short and power abundant, Most 
engines could easily be improved from 10 to 15 per cent., and if 
the owners do not consider it worth while to effect this saving lor 
2 per cent. loss of electricity—which would be considered enormous 
—is almost of no consequence from a prime mover point of view, so 
to speak. The chief object of electric light insulation is therefore 
safety ; and this safety, like that of a steam boiler, should be hot 
for one or two years, but for as many years as possible. Durable 
insulation is, in my opinion, of far more consequence than high 
insulation. Naked wires on insulators—where practicable—are 
| the best and mostimperishably insulated. Vulcanised india-rubber 
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Size of wire, B.W.G. 


Diameter in mils .. 0. 0.00 .. 00. ce ee ee al 
Area, square inches i we aa ee) Sa. dea 





49 65 74 


Limits to the 
number of lamps 

with 5 per cent. 
fall of potential. 


60 yards out and 
back 


100 yards ditto ae 
150 yards ditto .. 


: 2 5 9 12 
2 3 6 7 
2 5 


1 4 





1500 ampéres per 
square in. .. 

1000 ditto 

670 ditto 


110 volts. 


‘58 ampéres each. 


Corresponding 
| limits of current 
in ampéres. 


2} 28) 5°0 7 
91 1°8 8-5] 4 
1-2} 2°83) 2 


Lamps, 16 ¢.p., 


Melting current of tin wire, ampéres .. .. 
Limiting current by Electrical Society's rules, 
19 deg. rise oftemperature .. .. .. ... G 5 
Current to raise temperature 300 deg. Fah. ... E 22 
Current tomelt the copper.. .. .. .. ... F 67 
Factor of absolute safety with 1000 ampéres 
per square inch, as on line B. Limit of | 
temperature, 150 deg. ee 
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Engineers, ‘‘that the wire is to be, at least, of such size that 
double the current would not raise the temperature to 150 deg.” 
This is equivalent to saying that the working current should not 
raise the temperature 20 deg. Steam pipes, it may be remarked, 
are allowed as safe at from 200 deg. to 300 deg. Line G on table 


shows this limit for an initial temperature of 75 deg., calculated | 


from Mr. Kennelly’s formule. Approximately C =560 dj. It 
might be aes by the insurance companies as absolutely safe. 
Line K on table shows the factor of absolute safety on the above 
data with 1000 ampéres per square inch, the limit of safe tempera- 


ture being 150 deg. These experiments on the smaller wires used | 


in electric lighting, made not only with a current meter, but with 


the lamps before our eyes, have demonstrated that there is not the | 


most remote danger of fire with the currents ordinarily used. That 


on the smallest wire even 10,000 ampéres current density would be | 


safe—as safe as 500 current density on mains for 400 amptres—and 
therefore for insurance companies to fix a current density is vexa- 
tious, and cannot secure safety. 

Fusible cut-outs.—Fusible cut-outs seem to be regarded with some 
mistrust. The second point I desire to establish is that by their 
means the mains and branches may be absolutely protected from 
danger by fire from excess of current. I first show that the fusible 
wire melts at much less current than copper wire of equal diameter. 
I have provided the means for testing all sizes from No. 22 to 


No. 14 tin wire, some long lengths, most of them fixed in the | 


usual porcelain boxes with covers on and off. These tests can be 
made with a gradually increasing current and with a short circuit. 
Line H on table shows the melting aig of tin wire, given by Mr. 
Preece. The highest current will be required to melt a cut-out 
when it is short, and itself and connection cold—when it is longer 
or covered up, and heated gradually, a lower temperature melts it, 
but with a sudden rush about twice the current may pass through 
melting the cut-out explosively, and sometimes bursting the pot 
covers. 
No. 22 and No. 16 tin wire. The currents were rather higher than 
given in Mr. Preece’s tables, they would be lower if time had been 
allowed for the surrounding contents to be heated.] A copper 
wire will likewise take more than doubie a dangerous steady cur- 
rent without harm in a momentary rush. On one occasion I 
observed a short circuit through a No. 16 wire throw off a magnetic 
cut supposed to be set at 350 amptres, without damaging the 
insulation of the wire. 

I next prove experimentally that wires are efficiently protected by 
fusible wires of the same diameter ; and this is the only point that 
insurance companies need trouble about. So long as wires are effi- 
— guarded it is no business of theirs what the working current 
may be. 
wires would protect copper. But this is bad practice, since, in most 
cases, much smaller cut-out wires can be used—especially in the 
larger mains. 
rush lighting inflammable dust, if so fixed that such dust can 
settle on the cut-outs, hence cut-outs should be as small as prac- 
ticable. Experience with cut-outs shows that if only a very small 
margin be allowed they are after a while liable to melt with the 
working current, apparently from deterioration of contacts and 
gradual accumulation of heat. Cut-outs must be placed in 
conveniently accessible positions. Short circuits readily occur at 
the lamp holders chiefly from meddlesome curiosity, but are 
almost impossible elsewhere if the wires are properly fixed and let 
alone, so that the risk of moving the cut-out from the root of the 
branch is about zero. It is easy to make this assumed risk abso- 
lutely zero, for if the cut-outs be no larger or less than the branches 
they protect, each wire may have a second protection in the cut- 
out of the next superior branch. I have prepared a number of 
experiments to illustrate the protection of copper wires with cut- 
outs both against gradual increase of current and against short 
circuiting. These are of great a importance, and I have 
to pass them by. The subject of the construction and position of 
cut-outs is most important, but would require a paper to itself. 
Experience has led me to regard good cut-outs, properly fixed and 
wired, with almost implicit confidence as protecting the wire. 

Contracts.—In an experience extending over seven years, all the 
dangers of fire and actual life have proceeded from imperfect con- 
tacts—with two exceptions. In two cases the wires were cut in 
two by carpenters, not concerned with electric lighting. In one 
case a fire arose from the slackening of a binding screw through 
shrinkage of wood. The resistance of a well scraped contact is 
considerable, but loose screw contacts get hot with even 5 ampére 
currents. Broken wires with ends in contact are likely to set 
the insulation on fire through sparking. Insufficient area of con- 





tacts leads to heating. Cut-out wire requires specially good con- 
tacts to prevent melting at their ends from this cause. I have 


(Time permitted only two experiments. The melting of | 


It may be experimentally shown that even larger cut-out | 


There is some danger of the flash from a sudden | 


gives the highest insulation for covered wires, Exposed to the air, 
| vuleanised rubber often cracks, and more or less perishes in a few 
| years. When held together and protected from the air, as it is in 
| the cable, it may last much better. For damp places, vulcanised 
| rubber is indispensable, or some waterproof insulation. 
A very important point, which experience alone can determine, 
| is what insulating coverings will remain most trustworthy at the 
| end of ten, twenty, or thirty years. Since all work has to be done 
| with limited means, and at some risk, it is necessary, and but fair 
| to all concerned, to have clearly defined what wires will pass the 
insurance companies, and under what circumstances, and at what 
| premiums. It may generally be meron to use a better 
wire. Here are specimens of wires by two London and two Man- 
| chester firms :—(1) Single rubber covered wires, which appears to 
me the least insulation desirable for wires in casings ; (2) double 
| rubber covered wires ; (3) light vulcanised rubber covered wires. 
| The prices of similar qualities by different makers are much the 
| same. But the price of single rubber covered is 20 per cent. less 
than that of double rubber covered, and light vulcanised about 
| 40 per cent. more than double rubber cove With any of these 
wires the insulation per square foot in area when dry is very great, 
and a low insulation means local faults, perhaps one local fault 
which may be a source of danger. On the other hand, the insula- 
| tion is very much lowered by damp weather. 

To overhaul an installation so thoroughly as to trace and elimi- 
nate every slight fault would involve far more labour than is ever 
| likely to be taken. Hence the greatest protection, in my opinion, 

is to be obtained by using good material and good workmanship 
throughout, and not trust to mere insulation tests only. A bad 
job may test well, and vice versd. -1t is not fair to demand very 
high insulation tests for wire without also specifying the quality of 
insulation ; because a single rubber wire, or possibly a wire inno- 
cent of india-rubber, may test as well as vulcanised wire in dry 
weather, so that the covering required is indeterminate. Speci- 
mens of the wire used should be obtained. It must also be 
remembered that although the insulation of the bases of the 
switches and cut-outs is high, yet in the aggregate—if the switches, 
&c., be numerous—they will reduce considerably the total insula- 
tion. If the test be between the itive and negative wires, the 
lamp fittings will greatly reduce this; so would also the twin wires 
| for the pendants, the insulation of which I have known to vary 
| from 120 megohms per mile from positive to negative strands when 
dry to 48,000 ohms per mile when soaked in water and drained. 
I find the ordinary twin flexible asbestos covered to be 10 to 
| 20 megohms per mile between the two strands. Thus for testing 
| to be fair it must be stated how the tests are to be made. 
Casings.—The casings are mechanically useful to protect and 
| support the wires ; they have the disadvantage, putting it from an 
| insurance point of view, of concealing it. They no doubt assist the 
insulation. The space between the grooves has now been reduced 
to a reasonable width, at the same time it seems unreasonable to 
ut all qualities of wire on the same footing. It seems to have 
n forgotten, curiously, that when switch wires, say positive, are 
| laid on a positive wire and switched off, they become negative. 
| The possible current through them is no doubt limited to that 
| which would go through the lamps. Seeing how much this 
| practice is followed, and its convenience, it is another argument for 
| the use of good wire, with which, under such circumstances, acci- 
| dents are hardly conceivable. The use of varnishing casing seems 
| very doubtful ; if the place be not damp it can be of no service ; if 
| it be damp then a wire that will stand damp ought to be used. 
Non-inflammable paints to prevent the casing taking fire seem to 
me ridiculous. There can be no remote risk of fire in the casing if 
the work be properly done. Of switches very little need be said. 
On the main sections double pole switches are convenient, but on 
| the branches double pole switches and double pole cut-outs, by the 
| extra expense and complications they would entail, would more 
| than defeat any imaginary advantage urged by their advocates. 
Equity of rules.—The grievance of ill-framed and conflicting fire 
insurance rules is not only that they interfere with the carrying 
out of the work in the manner best suited to the circumstances, 
but there is difficulty in knowing what is required. By insisting, 
or appearing to insist, on a certain class of material, certain con- 
ditions, &c., in one case, and passing very different things in 
another, there is a further difficulty in not knowing what, by 
chance or caprice, they may accept. Meantime, those who require 
the electric light and know nothing of the matter are still further 
bewildered, and are apt to choose the work which ie the least 
expensive, so that the insurance companies defeat the professed 
object. It appears from some recent correspondence in the London 
Times that of thirty-three offices, ten offices use the Phoenix rules, 
ten others have their own special rules, seven deal with each risk 
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it arises, six use the Institution rules, In conclusion, I would 
> strongly urge that the rules of the Institution of Electrical 
Tugineers, with perhaps a few additions, be accepted by all the 
ire insurance companies. 
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SCREW PROPELLERS. 


—lI have not yet seen this week's ENGINEER, but for the 
nvenience of some who may be interested in the matter I may as 
om ive the following. On Saturday last I made the followin 
Oe eohe calculations—premising that as to 23 knots speed a 
1000 brake horse-power, having no theory of ship’s resistance, I 
ed them—as follows : Horse-power of corresponding screw 


gir, 


yuessed “ pan . + (ROR 92\3 
liameter at 10 knots = 1000 x 100,000 + (5:25)? x (23) 
= pre 225, third column) = 298. Revolutions I took at 


300, being bound to under 420, and thence ’ tabular number 
‘4 = 390 x 16°%5 divided by 2330, this last being 23 knots in 
feet per minute. ‘The answer to this sum in division is 
979 or thereabouts, which is near 2°8. Looking at Fig. 6, 
“ave 225, | saw that between the curves A = 2°5 and A = 30, the 
Fine of 300-horse power—which is pretty near that for 298—would 

e with A = 2°8, B= 0-025. 1 then drew a figure like Fig. 7, 

e 226—and about that size—as per directions there given, 

‘othe blade angle, from which I scaled pitch = 6ft. 5in., slip 
giving t ne ; ; : ; 1 
17 percent. This morning I tried Mr. Barnaby’s rules, given in 
«Proceedings ” Institute of Civil Engineers, vol cii., pages 89-91. 
The pitch by this is 6ft. 3in.; and, if the “test case” boat were 
a precise model on an enlarged scale, bringing up the displacement 
to 85 tons of the torpedo boat No. i, referred to in Mr. Thorney- 
croft’s paper, ‘* Proceedings ” Institute of Civil Engineers, vol. lxvi., 
the power at 22°4 knots would be 1220, the revolutions 380, and the 
slip 16°2 per cent., using Froude’s rules. The screw of the “ test 
case” boat is, however, farther removed from being a model than 
her hull, so that no very certain inference could be drawn from 
this; but there is nothing out of the way in my theoretical results 
at any rate, though, so far as the determination of pitch and sli 
from horse-power, speed, and revolutions goes, purely theoretical. 
The slip as I scaled it is the slip in the ordinary sense, without 
reference to any following wake or stern wave motion. 

‘As to whether this will be the best  * can, as I said before, 
give no information, except that, if Mr. Barnaby’s results are to be 
trusted, itis near it. If the screw made were of uniform pitch, I 
should expect that the revolutions would exceed 390, but} having 
no definitely quantitative theory to go upon, I may be wrong in this 
matter. The pitch here given is the pitch near the blade tips. 

I wrote so far without seeing this week’s ENGINEER. Iam much 
obliged to Professor Greenhill for pointing out that the “ test case” 
as put requires quantitative answers to a number of questions, which 
my articles in no way touched. 

“Tin Tack ” seems not to have observed that I gave no formula 
or direction for calculating thrust, nor did I assume that no water 
other than that which through the screw disc has its longi- 
tudinal velocity altered by the action of the screw. I gave in my 
first article an illustration showing what I conceive the form of the 
stream lines to be. I conceived a great drum, concentric with the 
screw, and about equal in length to it fore-and-aft, placed in the 
screw aperture, e sides of the drum may be cylindrical or a 
frustrum of a cone, or dice-box shaped or barrelled in any way, 
but I think, as well as can be judged by eyes and the concordance 
of the calculated and indicated results, that the drum is usually, 
on the whole, a hollow-sided cone or dice-box shaped—though at the 
top near the surface, perhaps barrelled—with not very sharp curva- 
ture. I conceived the drum filled with untwisted yarns going through 
fore-and-aft, and that a slight twist is given to the bundle of yarns 
at the stern end where they come out. The yarns would then 
represent stream lines of the water flowing through. Outside 
water is yarns untwisted throughout. ‘Tin Tack’s” assertion that 
it requires two forces to produce a curved path seems to me to 
be an oversight. The earth moves in a curved orbit round the sun 
under the influence of one force, viz., the attraction between the 
sun and earth. After the original impulse, tangential to the 
original orbit, is once given, no other but the one force of attraction 
is required to keep up the curved path for ever. If there were any 
tangential force perpetually shoving the earth along, its orbital 
motion would be continually accelerated, otherwise the second law of 
motion is a falsehood and the first is devoid of foundation. I know 
quite well what popular astronomies say, leading people to imagine 
that vis ‘nertia is not zero for the direction in which there is no 
acceleration. If there be acceleration, vis inertie may be usually 
taken to mean the reaction, against the thing that produces the 
acceleration, of the body accelerated ; and so centrifugal force, for 
example, may be described as resulting from the vis inertia of the 
stone in the sling, because there is radial acceleration. But to 
speak of vis inertia as maintaining uniform motion breeds con- 
fusion, by apparently implying the existence of some external force 
in the direction of the motion; in other words, that uniform motion 
necessarily involves a reaction, in the direction of the motion, of 
the moving body against some other body. I could not possibly 
enter into a discussion on the persistence of rotary motions in 
liquids in your columns. ‘Tin Tack” can refer to Tait and 
Thomson’s ‘‘ Physics,” or the works of Clerk-Maxwell and Sir 
W. Thomson for information. I can only say that if he takes 
a cylindrical tin can containing water, and sets it spinning, and 
then lowers it into a pond of water of such depth that the bottom 
of the can rests on the bottom of the pond when the level of the 
water in it (which of course will be depressed at its centre) is, at 
the circumference, exactly level with the water in the pond, he 
may suppose the can to be annihilated, and the water in it could 
go on spinning for ever, but for the skin friction of the surrounding 
water and the bottom. If it does not reach to the bottom, then, 
on account of the depression of the centre, which reduces the pres- 
sure there as soon as the can is annihilated, water of the pond will 
begin to flow up from below in the middle, and, in fact, over the 
whole of the bottom surface, which water will very soon get 
mixed up with the spinning water; and this will go on till the 
vortex perishes. If it be originally a tall vortex, it takes some 
time for the water, entering at its end, to destroy it; but if we 
have at one end of it something like the friction of the funnel, or 
4 screw propeller, to keep that end going, and a supply be kept up, 
flowing through the vortex-making end, quite a Jong column can 
be made, If it be a horizontal vortex column, the reduction of 
pressure at its centre—which is indicated by the hollow of its 
bg surface when its axis is vertical—is verge 4 so much taken 
off the pressure due to the depth, so that the difference of 
pressure at its centre, from the pressure of surrounding water at 
the flat end, is just the same as if it were vertical, and similarly 
for any other point. Smoke rings persist for a long time, 
because, being vortex columns bent round into a circle, they 
have no end where the external air—or water, as they can be 
made in water also—can get into the inside. The deficiency of 
pressure in the centre is the radial force whose existence is required 

to maintain the curved path of the particles, every ring of liquid in 
the canful of water being subject to a greater pressure on its outer 
surface than on its inner one, like a furnace flue. ‘Tin Tack” 
Will find the investigation of the form of the depression of the free 
upper surface in the tin can in elementary works on hydrostatics, 
for the case in which the water revolves with the same angular 
velocity throughout. In the sort of whirlpool that is formed over 
a sink, the angular velocity is"greatest at the centre, leading to the 
long thin tail of a hole in the*middle.¥ I take it that there is no 
difficulty in understanding that, to maintain the curved path, it is 
indifferent to a particle whether he be pushed inwards by a pressure 





from outside, or pulled inwards by an attraction to the centre, or 
by a string. Maurice F, FitzGEera.p. 
Belfast, November 29th. 


SIEMENS’ HEATING METHODS. 


Sir,—I have read with much interest an abstract of an article 
from the Vienna Gastechniker under the above title, describing very 
clearly the improvement I have effected in the heating of furnaces 
by radiation or free development of flame. At the end of the 
article three points are mentioned, a complete physical determina- 
tion of which Professor Zulkowski would wish to have made. They 
are :—(1) What is the relation between the radiative powers in the 
active and the passive regions? (2) Is it the case that at equal 
temperatures the active region is more erosive than the passive, 
and why ? (3) Is the absence of contact essential to complete com- 
bustion ? I propose, with your permission, to reply to these 
questions seriatim, and I may add that the physical determinations 
referred to have already been made, 

First, then, as regards the radiative powers in the active and 

ive conditions respectively. In the first condition we have 
uminous flame, in the scent hot products of combustion. ‘The 
radiative power of the first I employ for heating or melting 
material within the furnace. The bok convective power of the 
second I use to heat the brickwork forming the regenerators of 
my furnaces. Professor Zulkowski’s first question asks, in other 
words, whether there is such a difference between these two con- 
ditions as may be taken advantage of in heating furnaces. My 
brother—Dr. Werner von Siemens—has made this question the 
subject of experiments, upon which he founded a communication 
brought before the Berlin Academy of Sciences in 1882. The 
problem he proposed to himself to solve was, whether gases heated 
to the very highest temperature that could be obtained in regenera- 
tive furnaces radiated light and heat per se, or whether it was 
necessary for that purpose that there should be some solid substance, 
such as carbon or dust, present at the moment of combustion. 
These experiments prove clearly to what luminosity and radiation 
are due, and I have summed up the matter in a paragraph in a 
paper I read before the Iron and Steel Institute in London in 1886, 
on combustion :—‘‘ This luminosity is due to free carbon, liberated 
by the hydro-carbons in the flame, being heated up to the 
temperature of the flame itself; these solid particles, je 
incandescent, act like tiny incandescent gas lights, each particle of 
free carbon throwing out heat and light in all directions, until con- 
sumed and converted into carbonic acid gas, which is transparent, 
and therefore does not radiate light pest gl although its tem- 
perature may have increased during the change. The free carbon 
is always the last component part of the flame to burn, and, in 
cases of imperfect combustion, instead of becoming incandescent 
and luminous, it is precipitated as soot when deposited in chimney 
flues, and as smoke if carried along with the products of combus- 
tion, which, issuing from chimney tops, is so very objectionable in 
our towns and manufacturing districts.” 

In the second question it is asked whether the active is more 
erosive than the passive stage of combustion and the reason 
why! This question is answered by extending the principle upon 
which the first depends, It is actually the motion of the molecules 
of the combining gases, which, although indefinitely small, are 
exceedingly numerous, and move very rapidly, as well as the 
momentum of the solid particles that together represent an 
amount of energy, which, acting constantly, must in time destroy 
any surface or object exposed to it. In the passive condition 
when the flame is extinguished this mechanical work mostly 
ceases, and therefore the erosion of surfaces depending on it is small 
compared with what it was in the active state. 

As to the third point, or the absence of contact being essential to 
complete combustion, this is a question which must be answered 
relatively and not absolutely, and I should say in regard to it that 
absence of contact is necessary to complete combustion when any 

containing hydro-carbons are employed. I spoke on this 
question in the discussion of Sir Lowthian Bell’s paper on ‘‘Gaseous 
Fuel” at the Paris meeting of the Iron and Steel Institute, in Sep- 
tember of last year. I then divided gases into luminous and non- 
luminous ; by means of the latter incandescent light is produced, 
by the flame striking the material which has to give the light, and 
heating it to a high degree by contact; by means of the former 
large furnaces are mainly worked by radiation from the flame. In 
this case, therefore, it is a question of the kind of gas used, and I 
have no hesitation in saying that absence of contact is essential 
when gases which burn witha luminous flame are employed. The 
consideration of the analysis pf such a gas will serve to make this 
clearer. 

A coal having the following composition, viz.: 6cwt. of volatile 
constituents, 12 ewt. of fixed carbon, and 2 cwt. of ash and moisture 
per ton, may be taken as about the average quality used in gas 
producers for furnace work. Leaving out carbonic acid, this coal 
would produce a gas of the following composition by volume: 
Hydrogen and hydro-carbons, 11°07 per cent.; carbonic oxide, 
29°7 per cent.; and nitrogen, 59°23 percent. Taking the hydrogen 
and hydro-carbon as approximately equivalent to C Hy, it will be 
found that they would require eighteen times their weight of air 
for perfect combustion, whilst the carbonic oxide made from the 
pe carbon would only require about two and a-half times its 
weight of air for perfect combustion. The heat developed by the 
combustion of the 6 cwt. of marsh gas would be equal to 78,000 
centigrade units, whereas the heat developed by the 12 cwt. of 
fixed carbon, reaching the furnace in the form of carbonic oxide, 
would only amount to 67,200 units. From these figures it is seen 
that the hydro-carbons give in combustion considerably more than 
half the heat of the fuel, and how important it is to insure by free 
development of flame in furnace work that their heating effect 
should be entirely utilised. FREDERICK SIEMENS, 

10, Queen Anne’s-gate, Westminster, 5. W., 

December 3rd. 





SPEEDS OF GERMAN TRAINS. 


Sir,—To the numerous queries of “Zulu” and “ North- 
Western,” your correspondents, I shall be pleased to reply to the 
best of my ability ; that is to say, to those queries within reason, 
for need I remind the former gentleman that, Berlin and Hamburg 
being about one and the same level, a fall of ‘*1 in 20 down all 
the way” could not be exactly’a line connecting these two cities, a 
simple calculation showing that, were such an absurdity possible, 
in 173 miles at this rate we should have a point over nine miles 
below the surface of theearth! My authority for the distances was 
Baedeker’s ‘‘ Guide to Northern Germany,” usually very accurate ; 
and for the ‘‘ times,” my own watch, also habitually correct. The 
latter was set at Berlin time, and on arrival at each stopping station 
was consulted and the hour noted — the name of that place. 
You will perhaps wonder what induced me to take any notice 
whatever of the running? My reasons were these: I nad seen 
several reportsof these expresses in English newspapers; we started 
behind time, and when I saw thatit was a case of trying to ‘‘ make 
it up,” decided to note the results. Upon my return to England, 
two months later, I worked out these results, and, thinking them 
extraordinary, sent them for the perusal of your readers. 

Having so far explained myself, allow me to say a few words in 
reply to your correspondents, in order to further free myself from 
the ‘decided suspicion” cast upon me. I have already said that 
the train was a very long, and therefore heavy one, for I recollect 
there being a free fight at Friedrichstrasse—Berlin—Station for the 
second-class seats—there being no third-class—and many passengers 
travelled first after having been crowded out. At Spandau two 
extra coaches were attached for the unfortunates who were com- 
pelied to travel first-class with second-class tickets. The coaches 
were six-wheelers, with lavatories to each first-class compartment, 
of solid German construction, and must have numbered quite a 
dozen, The engine was a double-coupled, outside cylinders, quite 





as large as our English build, and was not a Webb’s compound, as 
“Zulu” suggests. The times contained in my former communica- 
tion are—unless otherwise stated—that.of the arrival at each 
station. The booked time of the train in question may be seen in 
‘‘ Bradshaw ”—Continental—for June, p. 167, Spandau d. 6 p.m. 
To ‘‘ North-Western,” I further reply that I cannot account for 
either the slow or fast portions. The times were taken as we 
arrived at the stations, and results obtained as explained above. 
The country is flat and exceptionally uninteresting the whole way. 
Where the stops did not exceed one minute, the time of arrival 
only is — in my letter. I regret my inability to furnish any 
technical details of the engine; perhaps the Schleswig-Holstein 
State Railway might oblige. v C. CALVERT 
56, Bagot-street, Wavertree, Liverpool, eae 
November 27th. 


BURNING REFUSE. 


Sir,—Reading your article in the number of 3lst October on 
‘Burning of Refuse,” it seems to me there must be something 
wrcng in the arrangements of the furnaces. Before saying so I 
ought to have known these arrangements; but as in the article it is 
stated that ‘‘the Leeds destructor works very satisfactorily, but 
rather more smoke is emitted than would be tolerated in London,” 
I find that the combustion is imperfect. Such bad and close- 
packing fuel can never be burnt satisfactorily upon a common fire 
grate. About forty years ago an intelligent iron manufacturer of 
Sweden, Gustaf Ekman, invented a furnace for welding and other 
heating purposes in which every kind of fuel, from coal and wood 
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down to small branches of wood, sawdust, and peat, could be 
successfully employed, and is now used at all ironworks in Sweden, 
as well as by Siemens and others in foreign countries. The furnace 
has no grate; the fuel is filled in on the top through a conical 
opening and continually. Air from a fan is supplied through an 
annular opening outside the covers, and the gases produced are 
conducted through a narrow horizontal opening, where it is met 
by warm air from above and is perfectly burnt—smoke never to be 
seen. The great amount of heat can be employed for industrial 
purpeses, but in the first place to drive the fan and the small 
feeding apparatus for the furnaces, C. A. LINDVALL. 
Stockholm, Hornsgatan 186, 
November 25th. 


Sir,—Mr. Ross’s suggestion as to the probable destruction of all 
noxious fumes by a down-draught is a step in the right direction ; 
but as a result of two years’ investigation into this subject, I find 
it needful to do something more than this to obtain a really satis- 
factory result. This ‘‘ something more” is merely the intermingling 
of definite quantities of fresh air—at the right places in the furnace 
—with the products of this downward combustion. This requires 
sume care and experience in the first construction, but no expen- 
sive or intricate mechanism, no additional cost, and no skilled 
labour in the after-working. You will see at a glance from the 
enclosed working drawing how simple the furnace is, and I need 
bardly remark that a chimney draught will act quite as well as the 
fan, and that where there is no other use for the hot air, it can 
drawn through the tubes of any form of boiler to generate steam. 

If Mr. Ross or any local authority interested in the matter would 
care to see what can be done, I shall have pleasure in a visit here 
by appointment. — 

XGiltwell Park, Chingford, Wa. A. GIBBS. 
November 11th. 


A FRICTION PROBLEM, 


Str,—Perhaps some of your readers may be willing to answer the 
following question relating to frictional resistances :—A crank shaft 
has two bearings l6in. diameter and 20in. long; the greatest 
pressure on area of piston is 150,000 Ib., the weight of piston, rod, 
and connecting-rod equal 4300 Ib., the crank shaft weighs 9000 Ib. 
The total weight on each square inch of bearing is equal to about 
85lb., calculating the entire surface as under pressure. Now, 
suppose the diameters of the bearings be increased to 60in., with a 
length of 5}in. each, what will be the increase of frictional resist- 
ance on the larger diameter? In both cases the piston speed being 
808ft. per minute, both sizes of journals to be run in gun-metal 
bearings properly lubricated. 1 thank some of your readers in 
anticipation for their answer. FRICTION, 

Dublin, November 2nd. 


THE WOKING ELECTRIC SUPPLY COMPANY. 


Smr,—My attention has been called to a notice in your issue of 
the 28th ultimo of the central station of the Woking Electric 
Supply Company, and as my name is prominently mentioned I 
must ask you to allow me, as secretary of the company, to make the 
following corrections :— ; 

The company’s cables are laid underground, and some are in 
earthenware pipes, others lead covered. The boilers, engines, and 
dynamos were supplied by the late firm of Renshaw, King, and Co., 
of Kidsgrove, Staffordshire, under agreement dated July 11th, 
1889. The erection of the plant has been superintended by Mr. E. H. 
Stevenson, M.I.C.E., Westminster, managing director of the com- 
pany. EDWARD Mann, 

Palace-chambers, 9, Bridge-street, 

Westminster, S.W., December 2nd. 





PIPE LINE GAS FOR LONDON. 


Sir,—Y ou state that as now that pipes can be obtained at mode- 
rate cost, the subject may be really worth the attention of the 
great gas companies. There is no doubt that if London could be 
supplied with gas produced direct from the coal fields, the saving 
would pay a great part of the interest on the National Debt, and 
be an enormous boon to London. It is « magnificent project, and 
one well worthy of the attention of the London County Council. 
I have not seen Mr. '[. H. Williams’ letter proposing this 3 
but I have read the article in the book on ‘‘ Gaseous Fuel,” by Mr. 
B. H. Thwaite, C.E., in which the proposal is first made and 
pretty fully elaborated. Thesaving which would follow the system 
of recovering the nitrogenous element from the 10,000,000 of tons 
of coal used in London would go a long way towards making this 
country independent of Peruvian nitrates. Jas. W. VICKERS. 

238, Upper Parliament-street, Liverpool, November 30th. 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


§.—Madame Boyverau, Rue de la Banque. 
PARLIN. ASHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. GEROLD AnD Co., Booksellers. 
LEIPSIC.—A. TwIETMEYER, Bookseller. 
NEW YORK.—INTERNATIONAL News Company, 88 and 85, 
Duane-street. 


HE ENGINEER,” SPECIAL NUMBER. 


INEER for the 19th of December will contain the first fully 
scription of a great Atlantic Liner. 

“PE WHITE STAR STEAMER ‘TEUTONIC,’ LEAVING THE MERSEY,” 
rill form the subject of the SUPPLEMENT published with THE 
TxGINEER Of December 19th. This Kngraving, of the highest 
aa excellence, will be printed on large plate paper, suitable for 
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uming- P ° 
nthe a in the engine-rooms have been drawn by our Special Artist, 
Among these will be Sound aed 
(GENERAL VIEW OF ‘poRT’ AND ‘STARBOARD’ ENGINES FROM TOP PLATFORM.” 
STARBOARD ENGINES—MIDDLE PLATFORM, LOOKING AFT. 
“« Divro— DITTO FROM FORWARD 
CORNER. 
AT STARTING PLATFORM.” 
FYROM STARTING PLATFORM, LOOKING 
ALONG MAIN SHAFT.” 
LOOKING AFT FROM 8TOKEHOLD DOOR.’ 
‘-ROOM—LOOKING AFT,” 


STARBOARD 


“Pitto— 
ere FORWARD 

“Dirro 
“SPARBOARD ELECTRICAL E 
“STARBOARD THRUST BLOCK, 
“STARBOARD TUNNEL. 
‘GIVING AN EXTRA TURN TO MAIN BEARING NUTS. 





The views taken in the ship show :— 
“THE GRAND STAIRCASE,” 
THE DINING BALOON.” 
THE LIBRARY.” 
THE SMOKING SALOON,” 
“ON THE UPPER DECK, QUICK-FIRE GUN,” 

It is wntended that this issue of THE ENGINEER shall deserve the 
attention not only of Engineers and Naval Architects, but of that 
large section of the public which takes an interest in all that pertains 
to ships, and the splendid performances of our great Atlantic Liners. 
Vothing like an adequately illustrated description of any of these 
vowels has been published, and THE ENGINEER of the 19th December 
will, it is elieved, satisfy a want in this respect. The fact that Messrs. 
Iemay, Imrie, and Co, have courteously afforded us unprecedented 
jucilities for the preparation of original drawings and sketches, renders 
‘it unnecessary that we should insist on their accuracy. 





eS 


CONTENTS. 


Tar Enoineer, December 5th, 1890. PAGE 
Heat TRANSMISSION IN BOILERS... .. we we ee 449 
Fiecrric Licutina in Lonpon, No. V. (Illustrated.) . 450 
IRoN AND STEEL INSTITUTE IN AMERICA .. .. 4. «- . 451 


Tue ELecTRicaAL TREATMENT OF SEWAGE .. ..  .. ) «. ue ae oe 452 
Tax Lauxcu at Wootston, SOUTHAMPTON , 
Society OF ENGINEERS .. .. «. «. a ae oS 
RarLway Marrers—NoTes AND MEMORANDA—MISCELLANEA 
Tue SALVAGE OF THE 8.8. Utunpa. (Illustrated.).. .. .. 0 .. .. 
Divers’ He_mer Firrep with THe Evecrric Lieut. (Ilustrated.) 
Fexyey's Pipe AND Jornt Cuttinc Macuine. (Illustrated.) .. .. 
Evecrric LichtinG aND Fire Insurance RULES .. .. .. .. .. 
Lerrers T0 THE Eprrorn—Screw Propellers — Siemens’ Heating 
Methods — Speeds of German Trains — Burning Refuse 
Destructors for Town Refuse— A Friction Problem—The Woking 
Electrical Supply Company— Pipe Line Gas for London ‘a 
Cuaret-PLace STaTiON, KENSINGTON AND KNIGHTSBRIDGE ELectric 
tn; GEES as. os. 0a- ee Ghues os ae oe). 9 
Leapinc ArticLes—The Chicago Exhibition—The London Water 
Supply in Parliament ee. tees ae A! ot ae ay) omen, toh SD 
Induced versus Forced Draught .. . eee and ee a, ce 
Northern Manufactured Iron Trade—Pig Iron Warrants—The Con- 
struction of Numerous Railways in Ireland—The Coalowners' 


Reply to the Eight Hours’ Demand .. . 461 
LATERATORE .. ce oc ce 08 cf a0 of ce co co co ce ov 461 
Tut Batt AND Norton “Monarcn” Maoneric Separator. (Illus.) 462 
S.atrer and WaTKIN’s DouBLe-curck Gas RecuLator. (Illus.) . 462 
New Metuop or TUNNELLING. (Illustrated.).. .. .. .. . 463 


Precuatic CauLkina Toor, (HMlustrated.) ..o.. 1. 6... 
Tae Westrom Hypravutic Gear ror Execrric Cars. (Illustrated.) 
Evectric WELDING APPLIED TO THE MANUFACTURE OF PROJECTILES 
ra a i ee ee 
AMERICAN ENGINEERING NEWS 
TREES AND DUA: BOO “én aamice as: 09: (00. 99. slice an 
Letrers FROM THE Provinces, &c.—The Iron, Coal, and General 
Trades of Birmingham, Wolverhampton, and other Districts— 
Notes from Lancashire—Notes from Sheffield—Notes from the 
tf rear ae 
Notes from Scotland—Notes from Wales and Adjoining Counties— 
Motes from Germeamgy 4. sc cs as 58. oe te ee cn ee 


463 
463 
-. 463 
-. 464 
. 464 

464 


New CoMPANIES 





ee oe 60 8 oe oe e 06 ec co 407 
Tue Patent JOURNAL.. oe ae 06 “We ee 00; 40: 00. 30 eee 
oe coal cots: sine, be Ke xine. On ae ee ee eee 
ParaGrapus—Naval Engineer Appointments, 450—Liverpool Engineering 


Society, 455—The 25 de Mayo, 466—The Hull and District Institution of 
Engineers and Naval Architects, 4466—Rating of Machinery at Dron- 
field, 467—Leeds Association of Engineers, 467—King’s College Engi- 
neering Society, 467. 





TO OORRESPONDENTS, 
Registered Telegraphic Address, “\ENGINEER NEWSPAPER, 


*,* We cannot undertake to return drawings or manuscripts; we must there- 

z fore request correspondents to keep copies. 

+" In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be of communications which do not comply 
with these instructions. 

M. B. (Attercliffe).— We do not notice inventions which are not in use, save 
: under exceptional circumstances. 

P.G, P.—We are unable to say whether the scheme as you would carry it out 
would be new. The principle involved is not new, but a principle cannot be 
patented. So far as we can see, you can obtain a valid combination patent 


Jor a hoist. 
J. A. (Camberwell).— The power o your screw press is easily found by 
Cacertaining, by direct measurement, how far the platen descends for one 


comple te turn of the handle. Divide the circumference of the circle described 
vy the handle by the distance through which the platen descends. Multiply 
the quotient by the force applied to the handle, and from the result deduct 
one-third for friction. The remainder will be the pressure produced by the 
platen. Thus, suppose that the handle describes a circle of 48in. circum- 
jerence while the platen drops fin., then the gain is 96 to 1. Suppose the 
«fort of the man working the press to be 50 1b., then 50 x 96 = 4800, From 
which deduct one-third, or 1600 lb., leaving 8200 lb. as the net pressure that 


can be produced. If the screw is not well oiled the loss by friction will be 
more than @ third, : 


MACHINERY FOR THE MANUFACTURE OF DRY SOAP. 

(To the Editor of The Engineer.) 

our readers give us the name of any firm prepared to 

the plant y for the facture of dry soap? 
E. Co. 


Sir,—Can any of 
supply the whole o' 
December 2nd, 








LINK BELTING. 
(To the Editor of the Engineer.) 
Sir,—Can any reader tell me what is the strength of link leather 


belting as compared 
pr myc jo with ordinary single leather or double leather bw od 


London, December 2nd. 





COFFEE PLANTATION MACHINERY. 

: (To the Editor of The Engineer.) 

eit — Would you kindly inform me through your correspondent’s 

mn who are the makers of machinery, &c , for treating coffee, in 
muection with a coffee plantation ? R. L. K 
December 2nd. car 





SAFE LOAD ON AN UNEQUALLY LOADED GIRDER. 
(To the Editor of The Engineer.) 

Sin,—I should be very glad if you would kindly find room in your next 
issue for the following question:—A girder, the span of which is 1éft., 
and whose safe uniformly-distributed load is 9 3 tons, is desired to carry 
a load distributed from its one end over 18ft. 6in. Required the safe load 
which the girder can so carry. Can any reader recommend a good 
practical book on this subject—with examples preferred ? K. 


< 16ft. > 
< 18ft. 6in. > 

ee 

Load required. 


(‘‘ K.” will find an answer to his inquiry in any book on stresses in 
structures, or in most engineering pocket-books—Ep. E.) 
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MEETINGS NEXT WEEE. 


Tue Institution or Civit Enoineers.—Tuesday, December 9th, at 
8 p.m.—Ordinary meeting. Paper to be read:—‘*The New Chittravati 
Bridge, Madras Railway," by Mr. E. W. Stoney, M.E., M. Inst. C.E. To 
be followed by a discussion, which will include the paper on ‘‘The Lans- 
downe Bridge over the Indus at Sukkur,” by Mr. F. E. Robertson, 
M. Inst. C.E., read at the last meeting. 

Tue Institution or ELectricaL Enorneers.—-Thursday, 11th December, 
at 8 p.m., Annual General Meeting, at the Institution of Civil Engineers, 
Westminster. The following papers will be further discussed :—‘ The 
Efficiency of Secondary Cells," ‘‘On the Chemistry of Secondary Cells,” 
by Professor W. E. Ayrton, F.R.8., vice-president, C. G. Lamb, B.Sc., 
and E, W. Smith, Associates. 

LiveRPooL EnGrneerino Society.— The fourth ordinary meeting of this 
session will be held at the Royal Institution, Colquitt-street, on Wednes- 
day, the 10th December, 1890, at 8 p.m. The evening will be devoted to 
the discussion of some questions of engineering interest in connection 
with ‘Refrigerating Apparatus,” which will be introduced by Mr. T. L. 
Miller, Assoc. M. Inst. C.E. 

Society or Arts.—Monday, December Sth, at 8 p.m. Cantor lectures 
‘*Gaseous Illuminants,” by Prof. Vivian B. Lewes. Lecture III.—Car- 
buretting coal gas—(a) By volatile hydro-carbons—The albo-carbon and 
Maxim-Clark processes—(/,) By utilising those constituents of tar which 
can be converted by heat into permanent gases—The Dinsmore process— 
(c) By oil gas—The Tatham gas. Wednesday, December 10th, at 8 p.m.— 
— meeting. ‘Electric Lighting Progress in London,” by Mr. F. 

ailey. 
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THE CHICAGO EXHIBITION, 


Tue presence of the Attorney-General in the chair at 
the meeting of the Society of Arts on Wednesday last, 
when a” paper was read by Mr. James Dredge on the 
Chicago International Exhibition to be held in 1893, was 
only a fair indication of the importance attached by a cer- 
tain party in this country to the subject brought under 
review. Questions of a critical and pressing nature gather 
round the project of this Exhibition. With the McKinley 
Tariff an accomplished fact, it requires some courage 
to commend an American Exhibition to English manu- 
facturers, and it was evident, on the occasion referred 
to, that Mr. Dredge had before him a task of consider- 
able magnitude, for which, however, he proved himself to be 
armed and prepared. What the Chicago Exhibition is to 
be depends essentially on the part which England agrees 
to take in the enterprise. If this country stands aloof, 
there is little prospect that the scheme will deserve the 
title of International. Thus we find Mr. Dredge saying, 
“Tt would be, without doubt, freely admitted in the 
United States that it depends on the action of England 
whether the undertaking will have to be confined 
within national limits, or whether it will be aided 
largely by foreign co-operation.” The settlement of this 
question does not rest solely with the British manufac- 
turers. However willing they may be, something more 
is wanted. The matter is one which demands the con- 
sideration of the Government. It was declared emphati- 
cally by the speakers who took up the discussion at the 
Society of Arts, including Sir Frederick Bramwell and 
others, that if England is to take her proper place in 
this affair, this country must be represented officially, 
and a Commission of some kind must be appointed. 
We know what this means. Sir H. Trueman Wood 
showed how the want of this served to hamper the 
movements of the English Committee connected 
with the Paris Exhibition. Lord Lytton rendered 
the Committee every assistance in his power, but he 
could only act in his individual capacity, and not as the 
British ambassador. It was observed by another speaker, 
that until a formal invitation was received, no action of 
an official character could be taken in this country. Sir 
Richard Webster, in his remarks from the chair, fully 





agreed with the arguments put forth as to the importance 
of official recognition, and considered that the arrange- 
ments for the representation of England at the Chicago 
Exhibition ought not to be left to an unofficial body. In 
his reply at the close of the discussion, a statement of con- 
siderable interest was made by Mr. Dredge. It was thata 
telegram from the United States had been received that 
morning by Mr. Colsack, of Chicago, a member of the 
Exhibition executive, who was then present and had 
spoken, in which telegram it was announced that the 
financial and other arrangements connected with the 
Exhibition were receiving the full approval of the United 
States Government, and that steps were being taken 
which would in all probability lead to the early issue by 
the President of a proclamation inviting all foreign nations 
to take part in the undertaking. It had also lately come 
to the knowledge of Mr. Dredge that China and Japan 
would be extensive exhibitors. From South America 
there was also the promise of excellent contributions. 

The energy and determination with which the citizens 
of Chicago have launched their scheme for a World’s 
Fair, may be said to give them a strong claim on the 
goodwill of the foreigner. The people of that enter- 
prising city have made active efforts towards raising the 
requisite funds for carrying out the project, and the plan 
of the Exhibition is worthy of its professed purpose. 
The undertaking starts with the authority of an Act of 
Congress, passed in April last, providing for the celebra- 
tion of the “Four Hundredth Anniversary of the 
Discovery of America by Christopher Columbus, by 
holding an International Exhibition of Arts, Indus- 
tries, Manufactures, and the products of the soil, 
mine, and sea, in the city of Chicago.” The Exhibi- 
tion is regarded in a great measure as a Govern- 
ment undertaking, the general control being vested in 
a United States Commission, composed of two commis- 
sioners from each State and territory and of eight special 
members. But the actual carrying out of details, and the 
immediate responsibility of the undertaking, are matters 
devolving on the Executive Committee, formed from the 
original organisation of Chicago citizens, the Washington 
Commission being instructed to withhold their assent to 
any actual steps being taken until the corporation, of 
which the Committee form part, could show that it 
possessed a bond fide subscription of at least 5,000,000 dols., 
of which 10 per cent. was paid up, and a further guarantee 
of 5,000,000 dols., making in all 10,000,000 dols., to meet 
the expenses of construction and management. It was 
provided that so soon as formal notification that this was 
accomplished was given by the Commission to the Presi- 
dent of the United States, he would make proclamation 
of the fact, and would communicate with the diplomatic 
representatives of foreign nations, through them in- 
viting their respective Governments to take part officially 
in the Exhibition. According to the telegram received 
by Mr. Colsack, and referred to by Mr. Dredge, it appears 
that this stage is jast being reached. The formal invita- 
tion will, therefore, shortly be received by the British 
Government. A peculiar feature in connection with the 
possible programme of the Exhibition consists in the 
power given to the President, under the Act, to hold a 
grand naval review in New York Harbour in April, 1893, 
in which navies of foreign nations will be invited to 
participate. 

A political cloud has been casting its shadow on the 
Chicago International Exhibition; but a brighter prospect 
now presents itself, though the cloud is not quite gone. 
The circumstance is well described by Mr. Dredge. “A 
month ago,” he says, “the universal feeling in Europe 
was one of resentment against a country that decided— 
as it seemed, wantonly—to close its ports to foreign trade ; 
at present it is one of amazement at the spectacle of a 
nation that has risen to denounce its law-makers and to 
sweep them from the Capitol.” But we are warned not 
to assume too hastily that a reaction in favour of Free 
Trade has set in. The most we are to expect is that the 
effort to intensify Protection will be held in check, and 
foreigners will continue to find American markets as 
heretofore. If reasonable counsels prevail in the United 
States, and disturbed commercial relations are re-adjusted, 
it will bode well for the international character of 
the Chicago Exhibition. But even if the American 
tariff is not what it ought to be, reasons are advanced 
why British industries should be represented in 
1893. Sir Richard Webster, in speaking on this subject, 
urged the British manufacturers to lay aside all feeling of 
annoyance concerning the McKinley Act, and to take 
their proper part in the forthcoming display. The value 
of this advice is somewhat lessened by the circumstance 
that Sir Richard Webster is not a manufacturer. No 
doubt these are words of wisdom, provided the British 
exhibitor will be the gainer by putting in an appearance, 
which seems to be out of the question in the face of the 
McKinley tariff. It is suggested that it is well for the 
people of this country to cultivate friendly relations with 
those of America, so as to encourage that stream of 
visitors from over the Atlantic by which London so 
largely benefits. To promote the Chicago Exhibition 
would be a most disinterested way of showing our friend- 
ship, though we have to go a long way to do it, Chicago 
being a thousand miles inland. This enormous transit is 
for Americans an unfortunate element in the problem, 
though every effort will be made to facilitate and cheapen 
the operation. Chicago is putting forth all its energies 
—and these are almost gigantic—to attract exhibitors; 
and at the worst there cannot be less than a splendid 
display of the industries and arts of the United States. 


THE LONDON WATER SUPPLY IN PARLIAMENT. 


ImportTANT proposals, affecting the water supply of the 
metropolis and its suburbs, have been prepared for the 
consideration of Parliament in this present session of 
1890-91. There is a Bill before the House of Commons 
for regulating the charges leviable by the Water Com- 
panies within the administrative County of London, and 
another, extending over the whole area of the supply, 
giving the consumer power to demand a supply for 
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domestic purposes by meter. The former measure, 
introduced by Mr. Causton, is evidently intended to 
prevent the companies from raising their charges in 
connection with any increase of rateable value arising 
out of the quinquennial valuation, which takes effect 
next April. The London Water Bill, originating with Mr. 
Blundell Maple, but introduced by Mr. Gainsford Bruce, 
proposes that where the supply is taken by meter, for 
other than trade or manufacturing purposes, and the 
quantity of water supplied in any quarter does not 
exceed 200,000 gallons, the charge shall not be more 
than ninepence per 1000 gallons. When the quantity 
supplied in any quarter is greater than the foregoing 
limit, then the charge per 1000 gallons is not to exceed 
sixpence. If, instead of bemg optional on the part of 
each consumer, the whole of the domestic supply were 
henceforth furnished by meter on these terms, and if 
there were no diminution in the quantity consumed as 
compared with the present amount, the result might be 
rather advantageous to the companies than otherwise, 
taken in the aggregate. But everyone knows that if the 
charge were levied in proportion to. the quantity con- 
sumed, especially when no minimum charge is specified, 
the consumption would soon fall off, and the payments 
diminish accordingly. A meter supply for trade purposes 
is entirely another matter. Where the supply is for 
domestic use, it is desirable for sanitary reasons that it 
should be as unrestricted as possible. But of these two 
Bills we may say that they are singularly out of place, 
seeing that notice has been given by the Corporation 
of a comprehensive scheme, altogether overshadowing 
these proposals. If the supply is to pass into the 
hands of a public authority, the mode of distri- 
bution and the system of charge are matters which 
had better be postponed until the new authority 
is in possession. We may, indeed, conclude that 
neither Mr. Causton’s Bill nor the one brought in by 
Mr. Bruce will receive serious consideration in the 
current session. The Corporation scheme goes to the 
root of the matter, and there is at the same time notice 
of another Bill, promoted by certain of the London 
Vestries and District Boards, which grasps the whole 
question, though differing in some respects from the plan 
of the Corporation. The Vestry Bill, if we may so term 
it, is designed to confer certain powers on the London 
County Council, or upon a representative body called 
“The London Water Trust.” Authority is thus to be 
given to the Council or the Trust to purchase, by com- 
pulsion or by agreement, or by arbitration, theunder- 
takings of the Metropolitan Water Companies, as also the 
undertakings of two outlying companies connected with 
Uxbridge and Leatherhead. The notice further has 
reference to “ other sources of supply ” than those which 
are at present in use on behalf of the metropolis. The 
reference is rather vague, and we must wait for the Bill 
in order to know more distinctly what it means. Enough, 
however, has been said in the course of the Council 
debates to show that the idea of a new and competing 
supply is entertained in that quarter, though the Council 
at present can do no more than lay such views before 
Parliament. The Bill of which the Corporation have 
given notice is to create a London Water Commission, 
consisting of representatives from the Corporation, the 
County Council, and the local authorities outside 
the metropolis, but within the area of supply. This 
Commission is to have extraordinary powers of inter- 
ference with the financial affairs of the Water Companies 
pending the purchase of their undertakings, and the same 
thing—to a yet greater extent—is apparent in the notice 
of the Vestry Bill. 

An alternative or competing supply is a very promi- 
nent feature in the notice issued by the Corporation. 
Yet it is not shown that the Commission are to have 
immediate power for constructing the necessary works. 
They are to be authorised to promote Bills for certain 
* objects or some of them,” and in the list we find men- 
tion made of the “alternative or independent water 
supply.” In the same category we meet with the idea of 
purchase, to be carried out by agreement, or in some 
other way. Of course the point aimed at in both cases 
is that of acquiring the present undertakings. All the 
rest is mere embellishment and finesse. The support of 
the public and of Parliament is sought by promises of an 
improved supply at a cheaper rate. The question pre- 
sents itself, Who is to do this ? or, in other words, Who 
is to have the supply and the revenue arising from it ? 
The struggle, however veiled, is between the Corporation 
and the County Council. The latter can promote no 
Bill, but the vestries can, and the latter have undertaken 
the task. But it is very doubtful whether they can bear 
the expense of carrying the Bill further than a very early 
stage. The County Council would seem to be the proper 
authority in this matter, and yet the Corporation scheme 
has a very plausible aspect, though subject to the draw- 
back of creating a new authority, when the prevailing 
desire, both in and out of Parliament, is to simplify the 
Government of London rather than to complicate it. It 
is interesting now to look back and see how compara- 
tively small an affair was the water supply of London 
at a date not very remote, whereas now its magni- 
tude commands a price which London is unwilling to 
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The present Lord Cross proposed terms of purchase to 
Parliament in 1880, from which the metropolitan rate- 


payers recoiled in dismay. Yet experience shows that 
with a very possible reduction, or even with no reduction 
at all, the bargain would have been a good one for 
London. The task will be all the harder now, and its 
completion might be interminably delayed, were it not 
for the rateable value question. If the companies wish 
to retain peaceable possession they would do well to 
consent to some such arrangement as that proposed by 
Mr. Causton. As yet it is not quite easy to see how the 
matter is to end. The companies have their rights, 
behind which they stand entrenched; and the threat of 
a competing supply, supposing it could be based on legal 
grounds, is very well understood to be something which 





could not be put into execution, or made successful even 
if entered upon. 

It is stated that in 1833 the capital outlay of the 
London Water Companies was simply something more 
than £3,000,000, and the gross rental nearly £300,000. 
At the present time the net profit is rather less than 
half the gross rental. If that were the case in 1833, the 
net profit would be a little under 5 per cent. on the total 
capital. The capital expenditure at the close of last year 
had become £14,781,061, and the net profit £939,805, the 
latter being at the rate of 6:3 per cent. on the entire out- 
lay, or 9°3 per cent. on the stock and share capital. We 
may reckon that in the last sixty years the London Water 
Companies have expended £12,000,000 on their works. 
The tree has been growing, and now the local authorities 
would like to gather the fruit, though they are loth to pay 
the price. The £38,000,000 of capital in 1833 became 
£8,769,000 in 1867, and £12,613,000 in 1880. The daily 
volume of water supplied in 1833 is given as 21,000,000 
gallons, but according to the number of houses, then 
200,000, this would seem to be less than the actual quan- 
tity. In 1867, when the houses supplied had more than 
doubled in number, the daily water supply averaged nearly 
99,000,000 gallons. In that year the area of supply was 
224 square miles, whereas now it amounts to 520, 
with a daily average of 167,000,000 gallons. It is curious, 
as a matter of history, that soon after the year 1828 the 
House of Commons, acting on the report of a Royal 
Commission, recommended that Telford, the engineer, 
should look out for new sources of water supply for the 
metropolis. Telford was accordingly instructed by the 
Government to take steps for that purpose, and 
subsequently presented his report, in which he advised 
that the northern part of the metropolis should be sup- 
plied from the river Verulam above Watford, and the 
southern part from the Wandle. At that time a portion 
of the supply was taken from the Thames at Brentford 
and Battersea. Another noteworthy incident occurred in 
1851, when the Government introduced a Bill to amalga- 
mate all the companies into one great body, the new 
company to obtain water from such sources as the 
Secretary of State might direct. The question was ably 
fought in Parliament, and prepared the way for the Act 
of 1852, which left the property of the companies un- 
touched, but imposed several new and _ important 
conditions; one portion of the Act providing that it 
should not be lawful for any company supplying the 
metropolis to take water from any part of the Thames 
below Teddington Lock. The Act of 1852 was amended 
in 1871. Stillsomething more is wanted, and that which 
now gives force to the agitation is not so much any sup- 
posed deficiency in the quality of the supply, as a wide- 
spread feeling that the companies are reaping too rich a 
harvest. It seems a big thing to say that London last 
year paid £1,772,000 for its supply of water. On the 
other hand, the population served was 5,623,000, so that 
the average charge per head was 6s. 4d. per annum, or 1}d. 
per week. It iscomplained that under the present system 
the charges are made heavy in order to furnish dividends, 
whereas if the water supply were public property the 
profits would go to reduce the local rates. We can only 
say that if the metropolitan water supply belonged to 
the County Council, the profits would doubtless go in aid 
of the local expenditure; but whether the rates would be 
less than they are now is a matter of doubt. After all, 
it seems right that the water supply should be in public 
hands. But the London companies are under such strict 
supervision that many of the advantages of actual 
possession by a public authority are already gained. If 
there is to be an entire change in the source of supply, 
that is another matter; but we fancy that if the existing 
works are duly transferred to somebody else, it will be a 
considerable time before anything more will be said 
about drawing a supply from the mountains of Wales or 
the lakes of Cumberland. 


INDUCED VERSUS FORCED DRAUGHT. 


WHEN a blast pipe or a fan exhausts air from a smoke- 
box, the resulting draught through the grate is said to be 
“induced.” When air is driven into an ashpit or a fire 
room by a fan, the draught is said to be “forced.” An 
ordinary locomotive supplies an example of the former, 
a torpedo-boat of the latter. Ostensibly there ought to 
be no difference in the effect of the fire on the heating 
surfaces of the boiler. According, however, to Mr. 
Martin, there is a very great difference. He bases his 
reasoning largely on the circumstance that whereas a 
locomotive boiler will bear without injury rates of com- 
bustion rising to as much as 801b. or 100]b. per square 
foot of grate per hour, a marine boiler will not stand 
half so much for more than a very brief period. As the 
only difference seems to be in the mode of obtaining 
the necessary draught, Mr. Martin argues that if marine 
boilers were worked by induction, they would give no 
trouble. He has developed this theory, and amplified it. 
We confess, however, that we have failed to grasp his 
meaning. That is to say, we can understand his deduc- 
tion, but we fail to comprehend the arguments which 
he has adduced to account for his faith. This 
need not prevent us from considering the whole ques- 
tion on a somewhat different basis. The idea in- 
volved is so far promising that the Government have 
taken it up, and a trial has been going on for some 
time at Portsmouth Dockyard with one of the old boilers 
of the ram Polyphemus. It may be remembered that this 
vessel was originally supplied with locomotive-type 
boilers. They primed so heavily, however, that they had 
to be removed, and replaced by others. To get them out 
it was necessary to put the ship in dry dock, cut a hole 
in her bottom, and drop them through. The boiler being 
tried by Mr. Martin has the fire-box divided longitu- 
dinally by a water chamber, carried within Yin. of the 
tube plate. There are thus two grates, each 23in. wide 
and 5ft. 6in. long; there are 156 tubes, 1}in. diameter 
inside and 8ft. 6in. long; a fan at the root of the chimney 
exhausts the air. There is nothing novel in this arrange- 
ment. The old portable boiler used by the Royal Agri- 
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cultural Society in testing stationary engine 
by Messrs. Easton and Amos about ren nad hoe mats 
fitted with a centrifugal fan at the base of the “Na “4 
which, when the boiler was in use, was driven bya onal 
portable engine. In March and April of the prese 
year trials were made by Mr. Martin. The best oan 
was obtained when Welsh coal was burned at the rate of 
51°5 Ib. per foot of grate per hour. The weight of mar 
evaporated per foot of grate was 516 lb., and each pound 
of coal turned into steam 9°16 1b. of water. The pressun 
was 701b., and the total grate area 16°32 square feet, 
There is nothing very remarkable about these figures A 
locomotive boiler ought to be able to withstand for a lon 
period the stated rate of combustion, and the econemin 
evaporation is about what we should expect. So far it 
cannot be said that anything in particular has been 
proved either for or against Mr. Martin’s views. It js 
worth notice that the experiments were brought to an 
end that the boiler might be re-tubed. Most probably it 
had suffered while on board the Polyphemus. We haye 
not received any additional particulars since. It does 
not appear that a locomotive boiler is that which ought 
to be tried in this connection, but rather a boiler of the 
Scotch or combustion chamber type. It may be very 
fairly argued that the form of the boiler is a principal 
factor in bringing about trouble with forced draught, and 
the circumstance that a locomotive boiler can be hard 
pushed without leaking does not prove that a Scotch 
boiler would enjoy similar immunity. The pressure 
again is far too low; a boiler may do very well with 
70 1b. which would be a failure at 170 1b. 

It seems obvious at first sight that the flow of air into 
and through the fire and tubes being simply the result of 
a small difference of pressure in the smoke-box, and the 
fire-box and ash-pit; it can make no possible difference 
in what way that difference is brought about. At most 
it represents about 3in. of water. Ifthe air was forced 
into the fire by the action of a bellows and tuyeres, we 
can readily understand that localised centres of violent 
combustion would be created, which would possibly do 
much mischief to the plates. But there is nothing of the 
kind in the action of a fan blowing into a closed stoke. 
hold, or even into a closed ash-pit. How setting up a 
plenum in the fire-box instead of making a partial 
vacuum in the smoke-box can affect the action of the 
hot gases on the tube plate passes comprehension. We 
should unhesitatingly reject the theory as unsound from 
beginning to end, were it not that there is reason tothink 
that the phenomena of combustion, and evaporation, under 
draught in the fire-box of a locomotive is not quite under. 
stood. The effect of the blast in a locomotive is very 
peculiar. It is by no means to be assumed that it creates 
a uniform vacuum throughout the smoke-box. On the 
contrary, there is very good reason to believe that it is 
curiously partial in its action. It is to be remembered 
that there is a fairly free rush of hot air through the tubes, 
and the effect of the blast is naturally enough most 
felt in those tubes which are nearest to it, namely, those 
highest in the boiler. So marked is this effect when 
the blast pipe is small, and the exhaust pressure high, 
that it has been found advantageous to use what are 
known as petticoat pipes extending down through the 
smoke-box to diffuse the pulling influence of the exhaust 
and distribute the products of combustion better among 
the tubes. The vortex exhaust used by Mr. Adams is a 
beautiful development of the petticoat pipe, and the 
effect on the steaming powers of the boiler and economy 
of fuel is no doubt remarkable, and by no means easily 
explained. It is said that the extended smoke-box now 
largely used in the United States has a similar effect, but 
we have no data in proof of this assertion worth putting 
before our readers. 

There can, we think, be no doubt but that the position 
of the blast pipe has a very important influence on the 
economy and efficiency of a boiler, and this while little or 
no difference is apparent in the quantity of coal that can 
be burned. Contracting or enlarging an exhaust _ has 
a very powerful effect; much greater than is explained 
by the nse and fall in back pressure. It would be folly 
to claim that the true cause of all this is perfectly under- 
stood. If we look into the fire-box of a locomotive 
boiler through a tale plate fitted in the fire-door, it will 
be seen that the action of the flame in the box is 
extremely erratic. It flies from side to side, now 
selecting one set of tubes, now another, to pass through. 
If we go to the other end of the boiler and look in 
through sight holes in the smoke-box, the flame will be 
seen to traverse the tubes in the same erratic fashion. 
At one moment it will leap almost the whole length of a 
tube; in other places it seems that the products of com- 
bustion obstinately refuse to enter certain tubes at all. 
In no two boilers is the action alike. It can be varied 
very much by closing first the front ash-pan damper 
while the back damper remains open, and vice versd. 
With the front damper open, the lower tubes seem 
to get more of the hot gases than they do when the 
back damper is open. In all cases the air takes the 
shortest possible route to the chimney, only this action 1s 
modified by the setting up in the fire-box of eddies 
and miniature whirlwinds, and flappings to and fro 
of the flame. As the draught becomes stronger the rush 
of treated gases becomes steadier, but the lower tubes 
get less and less, the pull of the exhaust becoming more 
and more localised. It is very probable that the action 
of an exhaust fan is very different from that of a blast 
pipe, its energies being more diffused, and the discharge 
of the products of combustion better distributed through 
the tubes. But it is not easy to see how the action can 
be really better in this respect with a vacuum in the 
smoke-box than with a plenum in the stokehold. 

As we have said, we fail to understand in what way 
Mr. Martin's system can give an advantage. We do not 
say, however, that he is wrong. If he is right, then there 
is something going on in the fire-box, with induce 
draught, that does not go on with forced draught; and 
what this is remains to be explained. If it can be shown 
that forced draught produces an intense local action, 
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jJe induced draught does not, then induced draught 
wh te better than forced draught, but we do not see 
this can be. Nothing Mr. Martin has yet said 
oS point satisfies us. He has, however, had 
on mous experience with boilers and furnaces, and 
yee to know what he is talking about. It may turn 
oe after all that the secret of success, if he attains 
pe gs, lies not in the use of induced draught, but in the 
= ‘that an exhaust fan better distributes the products 
te ombustion throughout a boiler than does a forcing 
i simply because of the mode of its application. It 
aad not be without interest if Mr. Martin would 
wnstenct a chamber about as large as the stokehold of a 
ye edo boat, at the smoke-box end of a boiler, and 
exhaust the chamber with a fan until he had, say, a 
vacuum of 3in. of water in it. The tubes would all be 
then on an equality as far as the smoke-box ends of them 
were concerned, and the conditions would be precisely 
those which obtain in a torpedo boat, only inverted. In 
this way could be eliminated all the complications in the 
path of air-currents, which may affect results so much, 
that we believe we are correct in saying that not a little 
depends on the position of the exhaust fan, whether it is 
high up in the chimney or close to the smoke-box. _ 
(On all that concerns the performance of boilers burning 
Jarge quantities of coal on small grates, more informa. 
tion is needed. It is a terrible mistake to assume that 
the last word has been said about combustion and evapora- 
tion. Intelligent observation of phenomena and the 
accumulation of data are needed; and under existing 
conditions it would, we think, be as unwise dogmatically 
to assert that Mr. Martin must be mistaken, as it would 
be to say that he is assuredly right in his views. Chemists 
and professors may assure us that there is nothing what- 
ever about combustion and fan action and the use of the 
blast pipe left to be learned, but engineers know better. 





NORTHERN MANUFACTURED IRON TRADE, 


Despite the inereasing competition with the steel manu- 
facture, the older industry in manufactured iron continues to 
retain a fair share of trade in the north-east of England. In 
the palmiest time of trade, it attained a production of close 
upon 36,000 tons monthly by the associated makers in the 
North. The rail trade was the first to feel the competition 
with Bessemer steel, and so fully has the latter taken the 
orders, that now not 400 tons are produced monthly in the 
northern district. Later, steel plates began to be used, but 
though the producers of Siemens steel have now an enormous 
trade, there are produced in the district named still some 
11,000 tons of iron plates monthly, and there are yet 
shipowners who prefer the iron-built vessels to those of the 
more modern form of metal. The older bar-iron trade shows 
comparatively little variation, and there is still a fair trade 
done in angles. As a total, however, the output of rails, 
plates, bars and angles of iron in the North-East of England 
is now reported officially as at the rate of 23,000 tons 
monthly, so that the shrinkage of the business is less than 
might have been anticipated when the upgrowth of the 
steel industries is borne in mind. One half of the 
production is in the form of iron plates, used not only 
for the limited number of iron vessels that are still built, but 
used also in some degree for certain parts of the steel vessels. 
The most recent statistics of the manufactured iron trade 
show a slight increase both in quantity and in average price 
on the previous return; so that the old industry seems to 
have in it something of the elements of growth. But it is 
when it is contrasted with the enlargement of the manufacture 
of steel, either in the form of rails or of plates, that the falling 
off in the older trade, or the substitution of the newer forms 
of metal, become the most apparent. In times of great 
demand for the newer metal, the extent of the production of 
manufactured iron is enlarged, but it is when the dull times 
come that the shrinkage becomes most apparent, and after 
each of these periods the trade does not return to its former 
extent, but mill after mill is turned to the production of the 
newer and more generally preferred form of metal. As this 
occurs, the increased powers of production of the steel mills, 
and the lessened output of the iron mills, causes the margin 
of price between the two to be further minimised, and thus 
there is greater cause for the use of the newer form of metal. 
because it is slowly becoming as low in price as the older 
material. It is probable that the realised prices of iron and steel 
plates, for instance, at the present time are very little apart, 
and increasing competition amongst the makers of the latter 
class must tend to the removal of the limited margin in s 
future that may not be so very far distant. Thus, the use of 
the iron plate would not then be due to its lower price, but 
simply to any preference, and were this the case it is quite 
possible that the production of manufactured iron in the 
North might be more and more reduced. 


PIG IRON WARRANTS. 


ALTHOUGH engineers are not directly and intimately 
concerned in the position of the pig iron market, yet it cannot 
be said that they are altogether unaffected thereby. Indeed, 
they can never be said to be uninfluenced by a branch of the 
trade which to a large extent controls the price of the 
manufactured iron and steel which they have to buy in the 
course of their every-day operations. Hence it is that a much 
greater circle of people engaged in the metal and metalware 
trades than metal market speculators will note with interest 
that another step has been taken in the matter of the 
Proposed legislation on the subject of speculation in the iron 
market, The Bill for the regulation of dealings in pig iron 
Warrants having now been printed, is to be introduced into 
Parliament in the ensuing session by Mr. Benjamin 
Hingley, M.P., who is so, Ml of the British Iron Trade 
Association, and also of the Association of Iron and Steel 
Masters for South Staffordshire, together with Mr. W. G. 
Ansell, M.P. for North Lonsdale, and other prominent iron 
and steel masters. It may be remembered from previous 
allusions which have been made to the measure, that its 
design is mainly to secure the existence at the time of the 
Issue of paper warrants of the metal to which the warrant 
relates. It is provided that any person who shall create or 
issue & warrant relative to stocks not actually in existence 
shall belegally liable. Moreover, in future all warrants must 
Specify the name and address of the storekeeper by whom 
it Was created, together with the date and the brand and 
quality of the metal to which it refers. There can be no 
doubt that if the proposed Pig Iron. Warrants Act, 1890, 
4s the measure is called, is placed upon the Statute Book, the 





superabundance of reckless speculation in this class of iron 
will be severely curtailed. It willin all probability meet with 
some opposition from speculators, who argue that if such a 
course is adopted with regard to pig iron, why should it not 
be equally applicable to produce and other articles of every- 
day trade? In reply to this, it may be pointed out that in 
scarcely any other branch of industry do we find such 
disastrous results arising from speculation as that which 
follows unchecked dealings in crude metal. The iron trade 
generally may even now be said to be suffering from the 
reaction which followed the feverish upward rush of prices 
last autumn, and both for the previous inflation and the 
present flatness gambling in pig iron is very largely 
responsible. It is not enough to say that makers must keep 
their stocks down in order that speculators shall be careful 
not to oversell themselves, the agreement being that when 
the latter are called upon to deliver they will be enabled, if 
stocks were kept low, to get hold of the iron. Members of the 
engineering trades will probably agree with most of the 
authorities in the iron and steel ndustries, that for a 
— evil like this the definite remedy of legislation is the 
est one. 


THE CONSTRUCTION OF NUMEROUS RAILWAYS IN IRELAND. 


SEVERAL railways which have been promoted for many 
years in Ireland are now on the point of being constructed. 
They are mostly in the poor or congested districts ranging 
from Donegal in the north down the west coast to the Co. 
Cork. The impetus given to railway construction is entirely 
due to the action of Mr. Balfour, who thinks that money should 
be spent on works which should be of lasting and great utility 
to these districts. It is expected the railways will have the 
effect of enabling produce of different kinds to be put on the 
markets of the large towns, which produce it is now impossible 
to dispose of except at the lowest price within the district. As 
an example, fish of the most choice kinds is often unsaleable 
all along the west coast, though it would command a good 
price if any cheap means of transport were at hand. These 
railways are :—In the Co. Donegal: From Donegal to Killy- 
begs, a distance of about fifteen miles. In theCo. Mayo: From 
Ballina to Killalla, about eight miles, being a continuation 
of the line from Castlebar to Ballina; from Westport to 
Mulranny, a continuation of the line from Castlebar to 
Westport. In the Co. Galway: From Galway to Clifden, a 
continuation of the line beyond Galway, in length about 
fifty miles. In the Co. Kerry: From Headford to Kenmare, 
twenty-eight miles; and from Kilorglin to Valentia. In 
the Co. Cork: From Skibbereen to Bantry. All these lines 
are being largely subsidised by Government, the money for 
the Co. Mayo and Co. Galway and Co. Donegal being free 
grants in full. The Galway and Mayo extensions are being 
constructed by the Midland Great Western Railway Company, 
and they will work them after construction. The Kerry 
lines are extensions of the Great Southern and Western 
Railway. 


THE COALOWNERS’ REPLY TO THE EIGHT HOURS’ DEMAND. 


THE coalowners do not see their way to eight hours a-day. 
At Bristol, the conference of the Miners’ National Federation 
passed a resolution in favour of asking the colliery proprietors 
to meet representatives of the men to discuss the question. 
Their object, of course, was to endeavour to arrive at an 
agreement. The subject has received the careful considera- 
tion of the coalowners. Their view of the situation is this :— 
Eight hours a day from bank to bank will add very seriously 
to the cost of bringing the coal to the surface. It will have 
a still more serious effect in reducing the output. Both 
results would at once cause an upward bound in prices. The 
question is, are the public prepared to pay a proportionally 
higher price for all descriptions of fuel? A general agree- 
ment — among the workers in the colliery districts that 
eight hours will soon form the miner’s working day. The 
employers say to the public, ‘If you want this system to 
come into operation, good and well. We cannot throw any 
further expense upon the working of our collieries ; therefore 
you must pay for it." Whether this position will be practi- 
cally useful in staying a movement which, once begun, can- 
not end with the colliers, it is hard to say or tosee. But itis 
quite clear that if ‘‘ the advanced section,” led by Mr. Pickard, 
have their way, the long-suffering British public will have to 
pay the piper, whether they have the privilege of selecting the 
tune or not. 
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Journal of the American Society of Naval Engineers. Vol. I. 
Nos. 1 and 2. 1889. Washington. 

TuE table of contents of this book so far is (1) ‘ Pro- 
gressive trials of the steam barge of the Commandant of 
the New York Navy Yard,” by Chief Engineer B. F. 
Isherwood, U.S. Navy; (2) ‘“‘ Duty and capacity tests of 
the high-service pumping engines, Washington, D.C.,” 
by Passed Assistant-Engineer G. W. Baird, U.S. Navy ; 
(3) “Some problems in propulsion,” by Assistant-Engi- 
W. D. Weaver, U.S. Navy; (4) ‘Notes on coals on the 
Pacific coast,” by Passed Assistant-Engineer C. R. 
Roelker, U.S. Navy; (5) ‘‘ Increase of horse-power for a 
given speed due to foul condition of ship’s bottom,” by 
Assistant-Engineer W. M. McFarland, U.S. Navy; (6) 
“Notes on quadruple-expansion engines,” &c.; (7) ‘An 
exposition of the mode in which water is affected by a 
body moving in it,” by Chief Engineer Isherwood, U.S. 
Navy. 

Sateen ransack the records of European theory 
and practice in naval matters, so that when the United 
States begin to build a Navy for themselves, they 
may make a fair start; for Uncle Sam is now deter- 
mined on having a respectable Navy of his own, not 
caring to rank any longer as a naval Power after China. 

Our own practical men are not so ready to write and 
afford information, thus giving away for nothing, as they 
say, their dearly-bought experience. This tends in its 
way to harm; thus it is difficult to find out the causes 
of accidents, of the City of Paris to wit, for the rest of 
the world to profit by ; and, unless someone is killed, the 
inquiry into an accident is carried out in such a manner 
as to reveal as little as possible. 

Every ship, however, that we build for the foreigner 
carries away a design for imitation, so that it is 
hopeless for us to enforce our construction supremacy by 
mere secrecy. We must trust to retaining the start by the 
superiority of our designs and workmanship; and the 








more widespread the knowledge of scientific principles 
and practical experience, the more men we shall have to 
carry on the work. 

The two powers, Practice and Theory, must go together 
hand in hand. A practical man’s experiments guide him 
continually in the direction of improvement, as if by 
instinct, as with animals; the wrong direction is so 
marked and clearly perceptible. Afterwards, Theory 
comes forward and points out clearly the reason for the 
improvement or the reverse. 

So far, the American naval engineer has been obliged to 
proceed principally with theory, and we find indefatigable 
Chief Engineer Isherwood doing the best he can with 
experiments with a steam barge. Like a typical engineer 
officer, he does not know that the deck officer has the 
simple word “knot” to express the speed which he 
describes at full length in “ geographical miles per hour.” 
a this is accurate, and better than “knots an 

our.” 

Mr. Isherwood’s paper No. VII. is very valuable in 
discussing the critical speed of a small vessel like a 
torpedo-boat when “squatting” begins, and the condi- 
tions under which the propeller acts are completely 
altered. It is at the end of this paper that he throws 
down his challenge to our Admiralty, to justify their 
assertions as to negative slip, which Mr. Isherwood 
asserts is to be found nowhere else than in Admiralty 
reports on British warships. 

The recent articles in THE ENGINEER, by Professor 
FitzGerald, on ‘‘ Screw Propellers,” have, however, thrown 
a new light on this paradox, by advancing the theory that a 
wedge of dead water may form on the blades of a screw 
propeller in such a manner as to make the effective pitch 
perceptibly greater than the geometrical pitch of the 
propeller. 

Mr. Weaver’s paper, ‘Some Problems in Propulsion,” 
is a valuable piece of theory on the time and distance it 
takes for a vessel to acquire full speed, and to stop and 
back from full speed; problems of practical interest when 
running speed trials on the measured mile. 

The other papers are very careful and valuable pieces 
of work as pe se information: some notes on the 
performance of the Sandfly in 1888 ‘are interesting in 
comparison with her recent misadventures; the critics, 
however, who are so severe on the rolling and pitching 
qualities of a vessel, do not appear to be aware that a 
slight rearrangement of the weights on board is all that 
is required to rectify these defects. 


Macfarlane’s Facilegraph. London: E. and F. N. Spon. 
1890. 


THE object of the Facilegraph is to enable freehand 
sketches to be made with ease and rapidity, and with the 
practical accuracy of a mechanical or architectural draw- 
ing, without the use of drawing instruments, boards, or 
squares. 

The Facilegraph consists of a sketch-book, composed 
of unruled and partially transparent paper, accompanied 
by cards, cross ruled on one side, and on the other side 
ruled in addition with concentric circles, and a protractor, 
or quadrant, divided into degrees. 

With this card underneath a sheet of partially trans- 
parent paper, it is possible to plot curves and diagrams 
to seale, referred to the Cartesian co-ordinates of the 
ruled squares, or the polar co-ordinates of the concentric 
circle and their equidistant radii. 

Logarithm or plotting paper, ruled into square inches 
and tenths, or centimetres and millimetres, is now easily 
procurable; but this paper is still rather expensive over 
here ; so that the Facilegraph is likely to prove of great 
use to draughtsmen, engineers, and electricians who wish 
to plot rapidly to scale a diagram or experimental curve. 


The A BC of Electricity. By Witi1am A. MEADOWCROFT 
J. Heywood, London. 1890. 

Tuis is an English edition of a little work originally 
published in America, where it is said to have had an 
extensive circulation. ‘The book in MS. was approved 
by Mr. Thomas A. Edison, and a note to that effect is 
appended by way of introduction. 

In these days, when so much has been, and yet so 
much remains to be done in the science of electricity, 
and when general attention is so frequently called to 
fresh discoveries, and wonderful achievements affected by 
this mysterious ‘“ force,” this brochure makes its appear- 
ance very opportunely. It is addressed to the non- 
scientific reader, and the first principles, or outlines, are 
discussed as far as possible in simple language; and 
although the reader may not be able to grasp the whole 
contents, without the demonstration afforded by electrical 
apparatus, batteries, and the like, in actual operation, 
nevertheless a considerable amount of knowledge of the 
subject may be acquired by an attentive perusal of this 
treatise; and while not professing by any means to 
embrace the alpha and omega of the science, the study 
of this little volume is certainly likely to induce a further 
and deeper inquiry into this all-important subject. 
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THE BALL AND NORTON “MONARCH” MAG. | 
NETIC SEPARATOR.! 


By Mr. C. M. Batt, Troy, N.Y. 


THE magnetic concentration of iron ores has been so often and | 
so widely studied and discussed among the members of the Institute | 
that any remarks concerning its general importance, from an eco- | 
nomic standpoint, would be superfluous ; but it is thought that a | 
description of the Ball and Norton ore separator, designed for cob- | 
bingand separating magnetic iron ores, indicating its essential differ- 
ences from other machines and the advantages claimed for it, | 
together with some account of recent results obtained in its applica- | 
tion to the concentration of such ores, will prove of interest. This 
machine is the joint invention of Mr. Sheldon Norton, of | 
Hokendauqua, Penn., and the writer, and has been patented in | 
the United States, Canada, and other countries. 

Of the accompanying illustrations, Fig. 1 represents a longitudinal | 
vertical section of the perfected Monarch ore separator, adapted | 
for separating fine ore, and Fig. 2 the same, adapted for cobbing | 
ore of the size of stove or chestnut coal. The two designs are | 
identical in principle, and vary from each other in minor details only. | 
‘The apparatus consists of a partially closed chest, having an opening 
at f, from the feed hopper 4, through which the ore is delivered to | 
the machine from an ore pocket or storage bin provided with | 
means for regulating the flow of ore, so that, when the machine is | 
in operation, the hopper is kept always full. Other openings are | 
provided for the discharge, at ¢, of tailings; at m, of middlings; | 
and at c, of concentrates ; also, at e, for allowing free ingress of air | 
to the chest at that point, and at s, where a powerful exhaust fan 
is connected. The openings at ¢ and m are kept sealed against 
ingress of air at these points by means of the hinged and weighted 
valves v, v, which discharge the products from the hoppers p and & 
continuously, and in the same proportion as received from above, 
when a sufficient weight has accumulated upon the inside to cause 
the contents of the hoppers to leak by the valves. 

e machine is also provided, as shown, with two drums, Nos. 1 
and 2, turning upon the shafts i and j. These shafts, together 
with the magnets a and b, which they ake serve to support, stand 
still, while the drums may be rapidly revolved around the magnets 
and out of contact therewith. It will be noticed that the magnet 
occupies a section of the drum, the proportions being such that, 
approximately, one-third of the periphery of the drum is within 

he influence of the magnetic field, while the upper two-thirds is 
outside of the field and removed from the magnetic influence. The 
magnet is so constructed as to present a series of poles of alternatel 
opposite polarity near the inner surface of the drum. In sno 
ance with the well-known phenomena of magnetic attraction, 
which in the case of powerful magnets is exerted at a considerable 
distance from the magnetic poles, any magnetisable matter brought 
near the outer surface of the drum, within the are covered by the 
magnet, will be powerfully attracted and drawn into firm contact 
with the outer surface of the drum. These drums are composed 
of a non-metallic and neutral material, such as wood, paper, &c., 
and they turn in the direction indicated by the arrows near the top 
of the drums. Just below the feed hopper an apron of neutral 
metal, No. 3, isarranged, curving downward and forward in the direc- 
tion of the rotation of the drum, its lower portion describing a short 
are concentric to the surface of thedrum. Thisserves as a chute to 
direct the stream of ore falling from the feed hopper within the 
influence of the first two or three poles of the magnet. A similar 
but somewhat shorter apron, No. 4, is arranged in like relation to 
the second drum and magnet b. 

Attention is called to the provisions for applying and directing 
the air current, which fulfils an important function in the process 
of separating ore as developed in thisapparatus. Theair may enter 
freely at the openings c and e, and is drawn through and out of the 
chest by the action of a powerful exhaust fan connected at s. The 
air which passes through the chest containing the drums and 
magnets must, of necessity, fellow the course indicated by the 
arrows in the space below the drums. When the machine is put 
in operation the magnets are excited, the drums are revolved in 
the direction before indicated, the air current is established through 
the machine in a direction opposite tothat of the rotation of thedrums, 
and ore is supplied through the feed hopper which is kept always 
full. The air passes down the chute under the first drum, and, as 
soon as it comes within the influence of the magnet, the magnet- 
isable portions are drawn into contact with the drum and through 
friction upon its surface take on the forward movement of the 
drum. At this stage a curious and important result takes place. 
In accordance with the well-known laws of magnetic induction, a 
particle of iron brought near a magnet itself becomes a magnet by 
induction, and the magnetic force tends to bring the longer axis 
of this induced magnet into a position as nearly as possible parallel 
to the direction of the magnetic force. So a single particle, or 
many particles, brought near one pole of a magnet stand on an end, 
as it were; and, in the case cf many particles simultaneously influ- 
enced by the same _ they form tufts standing out from the 
pole, their outer ends repelling each other, but all pointing in the 
direction of the lines of force towards some focus of opposite 
magnetic polarity. In conformity with this law, the particles of 
ore in contact with the drum opposite one of the poles of the magnet 
stand on end, forming tufts, spreading away from each other at 
their outer ends. As they are drawn along, however, by friction 
azainst the moving drum, when they get toa point midway between 
two poles they lie down fiat against the surface of the drum, and, 
as they are drawn still further along, they again stand on end— 
tut this time the other end out. So, in pape through the mag- 
netic field, they are tumbled end over end as many times as there 
are poles in the field. The result is, that every time they are 
reversed in position opportunity is afforded for any non-magnetic 
particles of gangue, which may have been entangled with the ore, 
to fall away from the tufts of magnetite ; and this result is still 








1 Transactions of the American Institute of Mining Engineers, New 
York Meeting, September, 1890. . 














further facilitated by the centrifugal tendency and by the counter- 
current of air. 

When the ore reaches the limit of the are covered by the magnetic 
field it is no longer attracted, and takes on a tangential movement, 
which carries it away fromthe drum. It has now, however, passed 
the edge of the second apron, and, on leaving the first drum, comes 
within the influence of the magnet of the second drum, where similar 
operations are repeated, a portion being finally discharged as con- 
centrate at c. e function of the second drum and magnet is 
to differentiate the product from the first drum into two portions, 
which may be conveniently designated as middlings, discharged at 
m, and concentrate, discharged atc. The middlings consist of par- 


| ticles of ore with adhering portions of gangue, which may require 


a little finer crushing to effect their mechanical liberation ; or they | 
may consist in part of iron compounds having a smaller degree of 


| magnetic susceptibility than the pure magnetite. The separation of 


the middlings from the mass delivered to the second drum may be 
effected in two ways: If the drums have the same speed of rotation, 
a weaker magnetism in the second magnet will allow these less 
magnetic particles to drop away ; or, if the magnets have approxi- 
mately the same force in the two drums, a higher speed of rotation 
of the second drum will throw these particles off by reason of the 
centrifugal force overpowering the centripetal magnetic attraction, 
the magnet having the smallest influence upon the leaner portions 
of the mass. Modifications of this apparatus have been designed, 
which adapt it for use in conjunction with a stream of water mingled 
with the ore, so constituting a wet process. 

In designing this apparatus, it has been assumed that in order to 
separate effectively a mass of commingled ore and gangue, contain- 
ing a large percentage of fine dust, positive and contending forces 
must necessarily be brought into active play. The importance and 
special efficiency of the means provided for suppressing the move- | 
ment and discharge, along with the ore, of the finer particles of | 
gangue, and cf the means for differentiating the product into several | 
portions graded according to the percentage of iron in each portion, | 
and its magnetic susceptibility, should not be pir a It is | 
upon the application of these means that the ability depends to 

rform the critical operation of converting non-B i 


| Mines, 


| River. 
Ch 


of concentrating magnetic ore such as has not been hitherto pro- 
vided 


TaBLE A.—Aualyses from Tests with the Monarch Separator, Earlier 
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mer ores by the elimination of phosphorus, sulphur, 
titanium-bearing compounds, 
In the concentration of ores by the dry process the treatment of | 
the dust developed in the rapid movement of large quantities of ore | 
is generally difficult. When the ore reaches this machine, the finer 


portions of the material are as readily and perfectly dealt with and | 


separated as the coarser, the concentrates, however finely pulverised, | 
being delivered from the machine in an absolutely clean condition, | 
and free from non-magnetic dust and the dust carried away by the 
air current being also as wholly free from any magnetic material. | 
The peculiar action of the ore in passing through the complex or | 
multipolar magnetic field has already been described. Upon the 
mode of arrangement of the poles the efficiency of the apparatus | 
largely depends. In this machine the magnetism of the field of | 
attraction performs a two-fold function, viz., toattract the magnet- | 
isable matter of the ore and, as it is moved through the machine by 
friction upon the revolving drum, to turn it over and over so as 
to allow the gangue to fall away, and also to permit the air 
current to take effect on all sides of every particle of the ore. | 
If the importance of this operation is once recognised, it will be 
readily understood that there can be only one possible efficient | 
arrangement of the poles, and that it is not a matter of indifference | 
whether they conform to this or some other plan. 

The positive character of the functions above enumerated renders 
it possible to make an effective separation under the conditions of 4 | 
very heavy supply of ore to the machine. The easy working- | 
capacity of a machine having drums of 24in. diameter and 24in. 
working face is from fifteen to twenty tons per hour of ore granu- | 
lated to pass sixteen to twenty-mesh screens. The power required | 
is from one to one-and-a-half horse-power in electricity for each 
drum, and one half to three-quarter horse-power to drive the 
machine. These machines have been applied to the treatment of 
a considerable number of ores with results shown in the appended 
tables. The most remarkable of these was the conversion of Port 
Henry Old Bed ore into a Bessemer ore, carrying Fe 71°10, P. 0-037. 
This concentration was made from the crude ore, carrying Fe 58:7, 
P.O 2°25, the Bessemer concentrate representing about 65 per cent. 
of the original mass. An earlier type of this machine was in use 
during nearly the whole of the year 1889, at Benson Mines, 
St. Lawrence County, N.Y., concentrating the lean magnetite 
mined there, which in the crude ore carries about 40 per cent. Fe, 
and is above the Bessemer limit in both ey crew and sulpbur. 
The concentrated product found a market at Pittsburgh, Pa. The 
analyses in Table A show the general character of the results; and 
those in Table B the results obtained there with the improved 


| machines of the latertype. The new works at this mine—a detailed 


description of which it is hoped may be offered at a future meeting— 
are provided with crushing machinery having sufficient capacity to 
crush daily 800 to 1000 tons of ore, sized to sixteen-mesh and finer, 
and the separation of this quantity of ore is to be effected at the 
outset with three separators of the type represented in Fig. 1, 
having a working face on the drums of 24in. In the minds of some 
persons who have been studying the general subject of ore- 
concentration, and employing the apparatus hitherto available, 
inability to convert some of the well-known ores high in phos- 
eon and sulphur, such as Port Henry Old Bed, Little River, 

roton, &c., from non-Bessemer into Bessemer ores, has led to the 
inference that some as yet undiscovered refinement of preparation 
was essential to theirsuccessful treatment. The entirely successful 
and economical management of these ores with this machine has 
proved that the essential matter in the problem was to provide a 
separator that would separate ore that had been pees y prepared, 
The preparation of any particular ore being wholly dependent upon 
its physical and chemical characteristics, its final separation would 
depend upon the efficiency of the separator, which would constitute 
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the last and supporting link in the chain of operations, It is be- 
lieved that this machine offers a practical solution of the problem 
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* Average of eight lots shi oped from mine. The crude ore containcd 
also: SiQg, 28°31; 8, 0°866; the concentrates, SiO,, 5°94; 8, 0°127. 

t Tailings from Conkling jigs. ; : P 

t Sulphur as follows: in crude, 0-031; in concentrates, 022; in tail- 
ings, 0-02. 

§ The sulphides and hornblende account for more than 2 out of the 
3°39 iron in these tailings. 


| Witherbee, Sherman, and Co.'s chemist. Sulphur in crude, 0°30, 








SLATTER AND WATKINS’ DOUBLE CHECK GAS 
REGULATOR. 

THe engraving below illustrates an improvement in a now 
well-known gas regulator. The object of the regulator is to 
enable consumers of gas to have full control of the supply 
before entering the meter, thus enabling them to check the 
pressure and to admit only such quantity of gas as may be at 
the time required. The new form is also fitted with a stop 
action, for the purpose of preventing servants from turning 
on more than is required, either by means of the key or by 


T OPEN 


tampering at the meter. In the illustration, the wide stop 
hand is set to 14 divisions by means of the notched wheel on 
the left of the engraving, which shows the front open; the 
other pointer showing the quantity of gas turned on can, by 
means of the outside —— key, be turned therefore to i 
or any intermediate point from “gas off,” but cannot oo 
made to pass the point at which the stop hand is set. 
will therefore be evident that, in the owner's absence, n0 
more gas can be used than he considers sufficient; at the 
same time it can be turned off at the supply when required. 
The door is fitted with a lock, the key of which is in posses- 
sion of the owner, 
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NEW METHOD OF TUNNELLING. 


In the construction of the tunnel which is being made for 
pew main line of the Great Northern Railway Company, 
o connection with its Metropolitan traffic from King’s- 
7 <s, a new method of tunnelling, the apparatus for which is 
= invention of Messrs. Jennings and Stannard, Victoria- 
y : +, Westminster, is being used. The invention is to 
taclitate the construction of tunnels, subways, and sewers 
cast where it is necessary to support the superincumbent 
. th, and to prevent subsequent subsidence of the surface. 
the most frequent cause of subsidence is due to the fact that, 
to admit of the usual system of timbering, ground above the 
limits of the permanent brickwork is disturbed or removed ; 
and as it is seldom thoroughly replaced by packing as solid 
as the original ground, settlement ensues sooner or later. 
This new method of tunnelling obviates this, as by its 
no ground outside the actual section of the subway need 

be disturbed. : ; 
The invention comprises the design and arrangement of a 
geries of steel bars or “needles,” which ‘are placed side by 
side within the excavation, so as to form a complete tempo- 








Fig. 1.—Section of Tunnel at King’s Cross, Great Northern Railway, 
' with head trees, poling boards, and crown bars built in. 

rary lining and support to the roof. Within this series of 
needles the permanent brick arch of the tunnel is built, 
as shown by the annexed engravings, Fig. 2. The 
needles used in this work are 10ft. long, 6in. wide, and 2in. 
thick. They are of sections like those illustrated by Fig. 3, 
and are provided with longitudinal grooves, by means of 
which each needle is linked to the next one in such a way as 
to admit of separate longitudinal motion. 

The needles are inserted and supported in the same manner 
as ordinary tunnel bars, the ground being excavated only to 
the exact section of the tunnel—plus the trifling thickness of 
the needles. After the brickwork has been built within them 
the needles are separately pushed forward by screw-jacks, as 
the ground is excavated for the succeeding length. 

The needles are provided with longitudinal tubular cavities, 
through which grouting or other filling material may be 
introduced from time to time to fill the space left vacant by 
the advancing needles between the top of the lining arch and 
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Fig. 2—Similar fection constructed with the patent steel needles. Face 
work from top sill to invert carried out in the usual way. 


the earth above and around, and this prevents any subsidence, 
A great saving is effected in the quantity of excavation 
necessary in the present mode of carrying out works of this 
description, as by this mode no crown bars or poling boards, 
as in Fig. 1, are necessary, and the excavation is only taken 
out the size of the brickwork to be built, as in Fig. 2, thereby 
we waste of timber or the extra brickwork generally 

uilt between crown bars or timbers. In driving sewers, the 


exact shape of the sewer can be taken out, instead of driving 
& square heading. 

It will not be so often necessary to break up the surface of 
roads for the construction of subways or passages, as with 
this method there need be a thickness of only a few feet 
above the crown of the arch. At King’s-cross the heavy 


Fig 3. 
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§oods yard is tunnelled by this method to within less than 
Bt. of turntable foundations, the traffic being unimpeded. 
Part of the work would have had to be done in open cutting 
and traffic stopped, but for this system of working, which 
Saves 3ft. of headway. A great saving of time is effected by 
this method. The steel needles will, of course, last many 
years, and will suit any shape of arch. At the King’s-cross 
tunnel, experience has shown that, besides a great saving of 
time, there has been a reduction, as compared with the usual 
method, of about 50 per cent. in the cost of all that part of 
the work which is affected by the new method—that is, from 
the crown to the top sill of the face timbering, below which 
the work is executed in the ordinary manner. Mr. E, Dun- 
can is the company’s engineer of the works. 
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We shall on another occasion refer at length to the new 
line which is being constructed, and which is of great engi- 
neering interest and importance. 








PNEUMATIC CAULKING TOOL. 

In our impression of August 1st, page 97, we published 
illustrations and description of a pneumatic caulking tool, as 
described in the Railroad Gazette. It consists of a cylin- 
drical case in which a piston reciprocates at a high speed. 
At one end it strikes the caulking tool, at the other it is 
cushioned by the compressed air which drives it. The 





pressure required for the caulking tool, which is the heaviest 
tool of the kind made, is about 601b. per square inch, and it 
moves the piston at about 50ft. per minute. Since our 
notice appeared some small improvements have been made 
by Messrs. Crossley Brothers, of Manchester, who are intro- 
ducing the tool into this country, in the direction of lighten- 
ing it, and dispensing with some of the complication. It is 
now in use, as illustrated in the accompanying engraving, by 
several shipbuilding and boiler-making concerns, and doing 
good work, caulking ordinary boiler or ship-plate seams at 
the rate, we are informed, of 3ft. per minute. 








THE WENSTROM HYDRAULIC GEAR FOR 
ELECTRIC CARS. 
Ir has often been pointed out that an arrangement by which the 


electric motor on a car could be driven continuously at a uniform 
speed, independent of the speed of the car, is very desirable. Such 





The FNcINEER 
Fig. |.--Wenstrom Hydraulic Gear, Showing Excentric-box and 
Keys. 


a method, aside from other advantages, allows of the motor being 
constantly operated at its maximum efficiency, a point of great 
importance in the economical utilisation of the current. In order 
to accomplish this object, the Wenstrom Consolidated Dynamo and 
Motor Company, of Baltimore, have brought out a very simple 
device, due to Mr. Atwood, one of their engineers, and which was 
shown to the delegates and visitors at the Buffalo-street Railway 
Convention. ; / 

The accompanying engraving, Fig. 1, shows the hydraulic gear 
in perspective with the end plate removed, and Figs. 2 and 3 show 
the same in end view and in section respectively. As will be seen, 
the rim which holds the wooden teeth runs loosely and free upon 
the axle. Within the rim and fast to the axle is a metal disc, 
about 3in. deep by 5in. face, across which slides a brass key; the 
centre of the rim is hollow and is cast excentric ; in this the blank 





Fig. 2.—Hydraulic Car Gear—End View. 


revolves, the sliding key following the interior ef the excentric-box. 
An opening or port is cast in the rim connecting one side of the 
excentric with the other through a bye-pass valve. When the 
blank and key are in place oil is poured in, the end piece firmly 
screwed on and the gear is ready to operate. As the rimis revolved 
the oil is forced by the key up through the opening through the 
open bye-pass valve and into the other side of the excentric, and, 
no resistance being offered, the blank and axle do not revolve. If, 
however, the bye-pass valve be partially closed and the rim 
revolved the resistance of the oil is so great that the blank and 





axle are caused to revolve; thus by opening and closing this valve 
the entire speed of the car can be varied without relation to the 
oa of the armature, which may be kept running continuously at 
ull speed. 
It will be readily seen that with this arrangement a car may be 
geared to run twenty or fifty miles an hour on the level, and yet 
the same car may be driven up a 10 per cent. grade at only four 





























Fig. 3.—Hydraulic Car Gear—Section. 


miles an hour, with the armature running at full speed. The value 
of the device in starting heavily loaded cars is also apparent, as any 
load can be started and without shock. The form of gear shown has 
been varied to meet different conditions, but the principle remains 
the same in all.—The Electrical Engineer. 








ELECTRIC WELDING APPLIED TO THE MANU- 
FACTURE OF PROJECTILES.} 
By LizureNant W. M. Woop, U.S. Navy. 

At this moment, when there is so general an interest mani- 
fested throughout the country in the question of the nation’s arms 
and defence, this new invention, which bids fair to supersede and 
immensely cheapen existing methods, is sure to claim its share of 
attention, both from experts in ordnance and the general public. 

Before entering upon the subject proper, I wish to say a few 
words on the general state of military art, and on the production 
of projectiles in particular. For nearly a generation we have 
stood aside and watched others pass us in the race; forgetting 
what we knew so well at the close of our late war, until now 
we have finally awakened to find ourselves relegated to almost 
the lowest place among the nations of the earth. To use a 
lowly simile, we might have been, until very recently, likened 
to a crab which has just shed its shell; rich and fat, but helpless— 
unable to assert our rights or aid our friends in time of need. 
Since the earliest times, man’s ingenuity has been taxed, first to 
improve his weapons, next his defences. The race between projec- 
tiles and armour commenced with the bow and arrow or sli as 
against the raw-hide covered buckler. It has passed by ual 
evolutions through an infinite number of stages; sometimes the 
armour, sometimes the projectile ahead, generally the latter. 
Indeed, at times the projectile has been so much ahead as to cause 
the total abandonment of armour. This happened when the bullets 
and slugs from the crude blunderbuss of the middle ages made the 
matchless armour of the warrior of the day worse than useless. 
Some authorities are inclined to believe that an analogous case 
exists now, and that on the sea, at least, it is folly to burden 
vessels with an enormous weight of armour, which can be pierced 
so easily by the heavy —— thrown by the enormous high- 
pains guns in use. To the casual observer this may seem true, 
but on the other hand, we must not forget that armour does protect 
against the great number of moderate-sized projectiles, and that if 
you can even only partially protect the vitals of your structure, it 
is much gained. We must also remember that these latest 
developments of armour and projectile have never been pitted 
against each other in actual warfare, and that there will be a vast 
difference between firing through a target at point blank range, 
and at a swiftly moving, rolling, wavering object, a mile or more 
away, which is at the same time firing back at you. 

At the present moment it looks as though the projectile was 
about to gain another point over armour, and become a still more 
important factor. Artillerists on shore are now directing their 
attention largely to the use of breech-loading rifled howitzers or 
mortars. These guns are fired at a great elevation, rarely less 
than 45deg., and frequently at 60deg. The projectile has con- 
sequently a high curved trajectory, and plunges down on and 
through the decks of vessels or behind parapets. The decks of 
men-of-war are frequently not protected at all, except over the 
engines, boilers, and magazines, where a curved armoured deck is 
used, with a maximum thickness of from 4in. to 6in.; 4in. is the 
greatest thickness of the curved protective decks of our new 
cruisers, and is the only armour those now afloat have. The 
varying ranges of these howitzer-thrown projectiles are given by 
increasing or decreasing the weight of the powder charge. In 
some recent experiments made by Krupp in Germany, very satis- 
factory results have been obtained by projectiles thrown from this 
class of gun against horizontal targets representing the armoured 
decks of ships. 

The defences of Boston and our seaboard cities are to comprise a 
large number of guns of this class. They fire both armour-piercing 
and common shell. Redoubts and turrets on shore can be 
armoured as heavily as you please, or guns and troops can be 
defended by that most excellent protection, the earthwork. 
Afloat, however, where every pound carried is a matter of serious 
consideration, the problem is a very different one, and the weight. 
of armour must necessarily be limited by the size of the vessel. A 
proper navy, however, will always be made up of a number of 
vessels of various kinds, more or less dependent on each other, 
from the gigantic battleship fully protected by the heaviest armour 
down, including the partially protected cruisers, fast, unprotected 
vessels, dispatch boats, converted merchantmen used as commerce 
destroyers or transports, torpedo bouts, &c. 

Troops in the field are like unarmoured cruisers, torpedo boats, 
and converted merchantmen, practically unprotected. 

For use against these various defences, and where there are no 
defences exvept distance and advantage of position, there are in 
use three general classes of projectiles—not considering the more 
or less experimental dynamite and other high explosive shells. 
They are (1) the armour-piercing shell, used solely, as its name 
indicates, against heavy armour ; (2) common shell, used against 
unprotected vessels and troops, for bombarding cities and earth- 
works, for target practice, &c.; (3) shrapnel, so named from its 
inventor, used extensively in field operations on shore against bodies 
of troops and at sea against open boats, torpedo boats, or any other 
unprotected body of men. Leaving the ordinary bullet of the 
shoulder rifle out of the question, these projectiles range in weight 
from those of a single pound to the gigantic missiles of the 110-ton 
gun, which weigh about one ton and are driven by almost a half 
ton of powder. 

Now in order to show how much is gained in the construction of 





1 Read before the Society of Arts, Institute of Technology, Boston, 
October 23rd, 1890. 
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ee by the Thompson electric welding process, I will briefly 
escribe the present methods of manufacture :—(1) The armour- 
pane shell. To fulfil the Government requirements these must 

made of a fine quality of steel, capable of being made very hard 
and still be tough. In the first operation it is eo or rolled into 
a rough solid blank. After this it is placed ina lathe and turned 
off accurately on the outside, and the powder chamber bored in 
the axis of the shell from the base, as in this specimen. This 
opening is then closed by a carefully fitted screw plug, in the 
centre of which is a smaller threaded hole, into which fits the per- 
cussion fuse which explodes the shell on impact. A groove is 
now turned on the outside near the base and knurled or roughened. 
This is for the copper rotating band, and the roughening is 
to prevent its slipping when the copper enters the rifling of the 
gun. Next, the shell is hardened by one of the various processes 
which are more or less satisfactory, and finally the copper band is 
forced into place by hammering or hydraulic pressure, and turned 
off true to gauge. This completes the projectile, and you will 
readily understand that all of this work is slow, tedious, and 
expensive. Anyone who is familiar with the operation of machining 
high carbon or tool steel will appreciate this. As a matter of fact, 
a 6in. armour-piercing shell which only weighs 941b. costs in the 
neighbourhood of 65 or 70 dols. 

Next come common shell. These at present are cast either of 
steel or iron, but even in this cheap form of production many diffi- 
culties are met with. In the first place, the shell usually has but 
one small opening to the inside powder chamber, and this only 
allows the use of a single ‘‘ print” to hold up the core which forms 
the interior cavity, consequently, when the molten metal flows in, 
it pushes this out of place, and the resultant casting is excentric— 
thin cn one side, thick on the other—frequently so much so as to 
cause it to be discarded entirely. When the castings are received 
from the foundry they are first carefully calibred on the inside 
bya skilled operator, who uses a delicate instrument called a ‘star 
gauge,” which expands within and enables him to determine the 
amount the casting is out of true, which he marks on the shell. 
It is then passed to the hands of the machinist. He is obliged to 
place it in his lathe excentrically, so that the outside will be turned 
true with the inside, and you can imagine that even after all this 
care they are never perfectly concentric. Another serious diffi- 
culty met with in the cast projectiles is the liability to small blow 
holes or porosity, which, though they sometimes escape detection, 
always cause the rejection of the projectile when discovered. 
Through these holes the gases of the charge might be driven, and 
thus cause a premature explosion of the shell in the gun. Steel 
shell of this description, of 6in. calibre, cost about 30 dols. each. 
Like the armour-piercing shell, they are fitted with rotating bands 
and fuses, but are not hardened. 

We now come to the shrapnel. It was originally invented for use 
in the smooth-bore guns of the past, and was then a hollow sphere 
filled with small bullets, around which was poured melted sulphur 
asa matrix. A small powder chamber for a bursting charge was 
left in the middle. It was provided with a time fuse which could 
be set off so that the shell would explode at the desired moment in 
its flight, scattering its contents and fragments in the face of the 
enemy. So far, there seems to have been no very satisfactory 
sbrapnel made for rifle guns. The difficulty is that the head or 
base has to be screwed on after the body of the shell has been filled 
with the bullets and matrix. This construction weakens the pro- 
jectile very much at this point, and the head or base is apt to blow 
out without bursting the body of the shell or scattering the bullets, 
especially as the walls of the projectiles have to be made thick 
enough to stand the threading. 

Hoping I have now made clear the general state of the art, I will 
explain wherein this new process differs, and will endeavour to 
illustrate it by the specimens I have here. First, instead of the 
solid, rough forged ingot, we have these three component parts, 
which when welded together will forma 6 lb. armour-piercing shell. 
Each piece is now finished to exact size, except that there is a little 
extra length to allow for the take-up in welding. The head and 
base pieces are forged in dies to shape; the central portion is 
simply a piece cut from a length of solid drawn steel piping. It has 
all the additional strength due to the fibrous skin inside and out 
caused by the drawing process. To join these three pieces, they 
are clamped into a form of electric welding machine designed for 
the purpose, and in less than a minute are joined together and 
made a homogeneous mass like this. 

It only remains to grind off the two burrs which you see in this 
specimen and cut in the groove for the rotating band. e front 
one of these burrs may be used to form an enlargement used in 
many forms of projectiles called technically a ‘ bourillet.” It 
supports the front portion of the shell in the bore of the gun, the 
remainder not touching except at the rotating band. The other 
burr may be removed at the same time the rotating band groove is 
cut. The fuse hole has already been cut and threaded in the base 
piece. The shell is now ready for the hardening process. I wish 
to call attention here to the fact that the burrs are allowed to 
remain on the inside and thus form strengthening ribs which help 
materially to support the shell against the great crushing strain it 
receives on impact. You will see that we have thus formed a 
stronger and better shell with minimum of labour on the individual 
parts, and a few seconds’ work to join them together. 

In order to illustrate the wonderful strength that may be gained 
by this welding process, I have here a shell which was constructed 
exactly as I have shown. It was fired through a 3in. plate of iron 
at the Naval Proving Grounds at Annapolis recently. You will 
see that it has not changed its shape in the slightest degree, nor 
has it even lost the copper rotating band which was carried 
through the hole with it. Here is another, which shows a still 
more remarkable result. This projectile was fired against heavy 
steel armour which has a resistance of about 75 per cent. more 
than iron, and which was much heavier than a projectile of this 
size could be expected to perforate. It, however, penetrated 5in., 
and then, owing to the elasticity of the oak backing of the plate, 
was thrown back about 30ft., as perfect in condition as before it 
was fired from the gun. The experience of the Welding Company 
has been that the metal seems to be strengthened at the point of 
welding, and this certainly seems to justify the supposition. 

After accomplishing results like this, you will see that the 
manufacture of the common shell becomes a very simple matter. 
By the welding process, it is quite feasible not only to join iron to 
high carbon steel, but to weld wrought iron or steel to steel cast- 
ings or to even cast iron. Hence, in this case, it is only necessary 
to substitute common iron or low carbon steel] tubing and stam 
or cast heads and bases and perform the welding operation. e 
shell which is thus cheaply put together has all the advantages of 
wrought and none of the disadvantages of cast metal. If made of 
low steel, it may even be hardened to a certain extent, and thus 
have more or less efficiency against thin armour. 

In regard to the shrapnel, a single look at this section will show 
the problem and how it has been met. This is from a design for 
the United States Army 3°2in. field piece. The head and base are 
steel castings, which have been heated and compressed to give 
them density. The body is drawn steel tubing jin. thick. The 
projectile was built as follows :—First, the head was welded on to 
the body. Next, the brass tube which carries the flame from the 
fuse to the powder chamber at the base was crimped in at the 
upperend. The half-formed projectile was then inverted and the 
bullets placed within and the matrix poured about them. Next, 
the diaphragm which forms the front end of the powder chamber 
was put into position and the other end of the tube crimped in. 
The shell is now ready for the final weld, and you will notice that 
the base piece is provided with a shoulder, which, after the weld 
is made, will press closely upon the diaph and support it 
against the shock of the discharge. After the second weld is 


made the shrapnel has an unbroken surface closely enclosing its 
deadly bullets, and like the other she!l is ready te be 
rotating band and fuse. 

To summarise, these shell can be produced in the method I 
have described, so that a wrought steel projectile can now be 


fitted with 





manufactured at a less cost than a cast iron one, which, except 
for target practice, is almost worthless, and as for armour-piercing 
shell or even moulded steel shell, there can be no comparison as to 
cost of production. This same principle can also be — to 
solving a still more difficult problem, and one which has hitherto 
baffled the skill of the inventor—viz., the welding of the solid 
heads on to the large brass cartridge cases now used with the 
projectiles of rapid-fire guns. A rapid-fire gun is one having a 
non-recoil and a pivotted mount. It is aimed and fired from the 
shoulder, like an old-fashioned swivel. They range in size up to as 
large as the 6in. gun. The ammunition is fixed just the same as 
the bullet and cartridge of a shoulder rifle. At present these 
brass cases are constructed with great difficulty and at much 
expense by drawing up from the solid ingot, and no one is 
prepared to make those of the large sizes in this country. By 
the Thomson process, which also welds brass and copper, this will 
be an easy matter, and the cost should be less than one-quarter 
that now paid by the Government for those they are obliged to 
import. 

In conclusion, I will say that it is a well-known fact among 
ordnance experts that the breech mechanism and the principle 
of the construction of the present high- 
due to American invention, which was, however, forced out of the 
country by lack of appreciation, and was taken up and developed 
in Europe. I believe the day has come at last when our military 
inventors will not have to seek their encouragement entirely abroad, 
and I think that in the very near future our Government will be 
supplied entirely by cheap and effective projectiles of the kind I 
have shown you to-night. 








TENDERS. 


ELECTRIC LIGHT INSTALLATION. 

List of tenders for the erection of an electric light installation 

at the Mullingar District Lunatic Asylum, County Westmeath ; 

plans and specifications prepared by Mr. W. Kaye Parry, M.A.B.E,, 
civil engineer, Dublin :— “ 

ontract 


No.1. No. 2, Total. 

£ £ £ 
Siemens Bros. and Co.,London .. .. .. 2007 .. 716 .. 8713 
Latimer Clark, Muirhead, and Co., London 2512 .. 555 .. 57 
Rashleigh, My and Dawson, London .. 2435 .. 629 .. 3064 
TR .6 sc sn 66° 20.66 06 00 ME os ER co Oe 
W. T. Goolden and Co., London .. .. .. .. .. 2271 .. 633 .. 2004 
Fowler, Lancaster, and Co., Limited, Birmingham 1855 .. 545 .. 2400 
Mather and Platt, Manchester .. .. .. .. .. 1820... 490... 23:0 
B. Verity and Sons, London .. os 1769 .. 490 .. 2259 
Sharp and Kent, London... .. .. .. .. 1692 585 .. 2277 
Electric Engineering Company of Ireland.. .. 1677 .. 413 .. 2090 
ison, Swan, and Co., Limited, Manchester .. 1655 .. 550 .. 2205 
J.D. F. Andrews and Co., London .. .. .. .. 1395 .. 555 .. 1950 
Woodhouse and Rawson United and Ld., London ., 1857 .. 433 1790 
i -- 1310 445 1755 


Alliance my ae g tener West Drayton 


Crompton Limited, Chelmsford 2310 .. — _ 
Drake and Gorham, London .. .. .. .. .. .. 2261... — -- 
The Giilcher Electric Light Co., Limited, London.. 2045 .. — _— 
J. E. H. Gordon, London... .. .. .. .. .. «5 1850.. — _- 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Steel in the United States.—The census bureau has issued a bulletin 
of the census taken inJuly, 1890, of the steel industry of this country. 
The total production for the census year was 4,466,926 tons (of 
2000 Ib.) of ingots and direct castings, an increase of 290 per cent. 
over the census year of 1880. Then steel was made in fourteen 
States ; two have abandoned its production, but seven new ones 
have taken it up, making a present total of nineteen. The output 
of Bessemer steel rails has increased from 741,475 tons in 1 to 
2,036,654 tons in 1890. Pennsylvania produces 62 per cent. (57 
per cent. in 1880); Illinois and Ohio are, as in 1880, second and 
third respectively. New York produced 113,499 tons, or 2°54 in 
1890; and 86,745 tons, or 7°57 per cent., in 1880. The output of 
Bessemer steel ingots and direct castings, including steel made by 
the Clapp-Griffiths and Robert-Bessemer processes, was 3,877,019 
tons (of 2000 Ib.), an increase of 294 per cent. over 1880. Pennsy]- 
vania eg 59 per cent.; Illinois, 22 per cent.; Obio, 10 per 
cent.; West Virginia, 5 per cent.; New York, over 2 per cent.; 
Colorado, Massachusetts, and Michigan, less than 1 per cent each. 
There are fifty-three establishments containing mer con- 
verters, as against eleven in 1880. Of open-hearth steel, 504,351 
tons were made in fifty-eight works, as against 84,302 tons in 
twenty-five works in 1 Of crucible steel, 85,536 tons were 
made in forty-seven works, as against 76,201 tons in thirty-six 
works in 1880. The first basic steel was made in a Bessemer con- 
verter at Steelton, Pa., May 24th, 1884; its commercial manufac- 
ture dates from the Homestead Works, Pittsburg, Pa., in 1888. 
The output for 1890 was 62,173 tons, nearly all made by the basic 
open-hearth process, a small part being produced by the duplex 

rocess, a combination of the mer and open-hearth methods. 
The use of steel for nails, bars, rods, wire, &c., has largely in- 
creased, and while the percentage of ingots made into rails in 1880 
was over 75 per cent., in 1890 it was only 53 per cent. of the total. 

Double-screw ferry boat.—The Erie Railroad is having a ferry 
boat built similar to the Bergen of the Hoboken ferry. The boat 
will run on the company’s ferry from New York to the railway 
station on the Jersey side of the Hudson River. The peculiarity is 
in the propelling power, which consists of two screws, one right- 
hand and one left-hand, one at each end of a continuous shaft 
running right through the hull. The boat will be 215ft. long, 62ft. 
beam over the guards, 144ft. depth of hull. The hull will be of 
open-hearth steel plates, yzin. thick for bilge and bottom, jin. for 
sides, double lin. plates at water line. The engines will be of the 
inverted type, compound, surface-condensing ; cylinders, 26in. and 
50in. diameter, 30in. stroke. Stephenson’s reversing link type of 
valve and reversing gear ; double bar type of links. There will be 
an independent feed pump, independent double-acting pump, and 
a centrifugal circulating pump with a capacity of 1400 gallons per 
minute. The propeller shaft will be of wroughtiron, 9in. diameter. 
The screws will be of bronze metal, 8ft. 4in. diameter. The engines 
will develope 1200-horse power. Steam will be supplied by two 
steel Scotch type boilers, 12ft. 3in, diameter, 11ft. 3in. long, carry- 
ing a steam pressure of 100lb. The boat will be steered by 
Williamson Brothers’ steam steering gear. The cabins—one 
along each side of the boat—will be 150ft. long, unobstructed by the 
usual paddle-boxes. They will be handsomely fitted up and deco- 
rated. The electric light will be used throughout the boat. One 
of the main advantages observed with the Bergen, the first boat of 
this type, is a great economy in fuel consumption over the boats 
with beam engines and paddles. 

Nicaragua Canal.—Work is reported to be progressing satis- 
factorily, and the Nicaraguan Government has congratulated the 
company on the results thus far achieved, and on the favourable 
prospects at the opening of the second year of operations. The 
pier at San Juan has been extended 700ft., and a channel dredged 
with 10ft. of water. Of the plant brought from Panama, there are 
six dredgers and ten lighters ready for action, and two large suction 
dredgers have arrived from Charleston, 8.C. Two dredgers are 
deepening and widening the channel, so that vessels can come up 
to the city, instead of lying outside and discharging into lighters as 
they have had to do for twenty-five years. e right of way has 
been paid for between the lake and the Pacific. The route from the 
harbour on the Atlantic side to the cutting at the divide has been 
cleared, and ten miles of the railway built towards that point. On 
the other side of the lake the route is being cleared, and the rail- 
way located. Offices, hospitals, and employés’ quarters have been 
erected ; also machine shops,&c, Anaqueduct or pipe line, twelve 
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miles long, has also been constructed to bring pu A 
down to — — and —— on the Atention’ mountain water 
Compound locomotives.—It is said that compound loc i 
to be tried on the elevated railways of aoe York eetives ar 
elevated railways of Brooklyn, N.Y., lias had an engine pon fe 
to the compound system, e@ engines of this road like te 
ordinary type of engines on all elevated roads, are tank engi he 
with four coupled driving wheels under the boiler and a on 
wheel truck or ‘ bogie” under tank and bunker, which is behing 
the cab. The cylinders of the engine referred to were ori — 
llin. by 16in., but are now 114in. by 16in. and 18in, by iin’ 7 
receiver is in the smoke-box. Live steam is admitted to the | 4 
pressure cylinder in starting, and is then automatically pot 
when the train is started. The valve is also under control of a 
driver, so that should the engine be doing very heavy work, }j 4 
steam can be wy in both cylinders. ld 
A new form of steamship.—A steamer has been built at i 
Md., wnice is of a novel type of marine pat th _ " 
especially designed for the development of high speed. This venne!, 
the Howard Cassard, is entirely of iron; she is 222ft, long over all’ 
16ft. beam, 18}ft. depth amidships. She draws 8ft. forward and 
10ft. aft. She has a nearly semicircular section amidships ; th 
sides are inclined and worked gracefully to sharp ends at the wat : 
line. Her load-line displacement is p to 380 tons. The deck is 
arched, and the pilot house is the only projection above the deck, 
The inventor and builders expect to develope a speed of 35 knots ay 
hour in ordinary working. - 
United States Navy.—The new gunboat or cruiser Concord 
sister ship of the Yorktown, has been completed, and has he 
given a trial trip. Her average speed was 17 knots per hour but 
she made 177 and 18 knots during the test. Her horse-power 
however, did not come up to the specified 3400-horse power, being 
only about 3000 to 3200-horse power. The steam pressure 
averaged 150]b. to 1601]b., and the revolutions 148 to 154 per 
minute. Leaks were developed in one of the boilers. The battle. 
ship Maine was launched on November 18th, at Brooklyn, N.Y, 
ightships.—Several new lightships are being built, and one is to 
replace the present one off Sandy Hook, New York Bay. She is 
of steel, with wood sheathing. Length, 112ft.; depth, 12ft, gin. 
moulded beam, 26ft. 9in.; cost, 70,000dols. She will be held by 
mushroom anchors, will have sufficient sail-power to insure safety 
in case of getting adrift; also two steam boilers for the fog 
whistle. There will be an electric revolving light, visible at 4 
distance of twelve miles. 








LAUNCHES AND TRIAL TRIPS. 


ON the 27th ult. Messrs. Ropner and Son launched from their 
North Shore shipyard at Stockton-on-Tees a steel screw steamer 
built to the order of Messrs, Pyman, Watson, and Co., Cardiff, 
Her dimensions are as follows:—Length, 290ft.; breadth, 39ft.; 
depth moulded, 21ft. 10in. She has been built to the highest class 
at Lloyd’s, and is designed to carry 3600 tons deadweight; she has 
a break poop, in which is fitted a handsome saloon with accommo. 
dation for officers and captain ; raised quarter deck, long bridge 
extending to foremast, short well and topgallant forecastle, 
cellular bottom for water ballast, four steam winches, multi- 
tubular donkey boiler, direct steam windlass, and steam steering 
gear. Being built on the web-frame principle, her holds will give 
large stowage for cargo, and her outfit includes all the latest 
appliances for rapid loading and discharging. She will be fitted 
with triple-expansion engines by Messrs. Blair and Co., of 900 
indicated horse-power, and two large steel boilers working at 
160 lb. She was named Llanthony Abbey, by Miss Ropner, 
daughter of the builder. 

On the 27th ult. Messrs. C. S. Swan and Hunter launched from 
their East Yard the steel screw steamer Lawang, sister ship to the 
Tosari, launched last month for the same owners, Messrs. the 
Deutsche Dampfschiffs Rhederie, of Hamburg, for their newly 
inaugurated Sunda Line from Hamburgh and Rotterdam to Java 
and adjacent ports. The vessel is 312ft. over all by 41ft. by 24ft. 
moulded depth, with long full poop and long bridge house amid- 
ships, the bridge and poop being connected by a wide house with 
extended deck to side. A topgallant forecastle is fitted for crew and 
petty officers. Electric light will be fitted throughout, with all the 
latest improvements for the rapid loading and discharging of cargo, 
The engines are by the Wallsend Slipway and Engineering (o., 
capable of indicating 2500-horse power. The vessel is built un very 
fine lines, and a high rate of speed is expected. During construc- 
tion the hull has been under the superintendence of Captain Schultz, 
and the engines under that of Mr. Henert, The vessel will have 
the highest class at Lloyd’s built under special survey, and in 
accordance with the German laws. : 

On the 27th ult. Messrs. W. Simons and Co., Renfrew, launched 
a steam hopper dredger, constructed to the order of the Alcoy and 
Gandia Railway and Harbour Company. The machinery has all 
been phen aren | in the vessel previous to launching, and is similar 
to that recently supplied to the Nicaragua Canal. The hopper has 
a capacity to contain 400 tons of dredgings, and the buckets have 
a lifting capacity equal to filling this in one hour in ordinary mate- 
rial. The Casbet ladder dredges to a depth of 35ft. under water. 
Triple-expansion engines are fitted for driving the a and 
dredging machinery. The builders’ patent raised bow and fore- 
castle is provided for the additional strengthening of the vessel at 
the bow, and also to enable the buckets to dredge in advance and 
cut their own flotation, and to work close to the foot of quay walls. 
The dredger has been built under the direction of Sir James 
Brunlees, Sons, and McKerrow, and is expected to leave in a few 
days for its destination. ; 

On the 27th ult. the Tyne Iron Shipbuilding Company, of 
Willington Quay-on-Tyne, launched a steel screw steamer named 
the Renwick, and built to the orcer of Messrs. Fisher, Renwick, 
and Co., of Newcastle, and of the following dimensions, viz.:— 
Length, 180ft.; breadth, 28ft.; depth, 14ft. 6in.; and_to class 
100 Al at Lloyd’s on the raised quarter deck principle. This vessel 
has water ballast, and is fitted with all modern improvements for the 
rapid loading and eang a, | of cargo, including three double 
cylinder steam winches, large donkey boiler, and steering gear aft. 

e engines, which are to be supplied by the North-Eastern 
Marine Engineering Co., are of the triple-expansion type, having 
cylinders 13h}in., 224in., and 36in. by 27in. stroke, and working at 

60 lb. pressure, 

On Saturday the steam trawler Seal, which has been built by 
Messrs. Sir Raylton Dixon and Co., Middlesbrough, for Mr. G, 
Alderson Smith, of Scarborough, proceeded on her trial trip. This 
vessel is built with cabin aft, also accommodation forward of the hold 
for fish and ice, and is provided with all modern appliances for traw!- 
ing. She is of the following dimensions:—Longth over all, 
106ft. 6in.; breadth, 20ft. 4gin.; depth moulded, 11ft. 1lin. Her 
machinery has been fitted by the Vulcan Ironworks Company, 
Hull, with cylinders 17}in. and 34in, by 24in., which gave every 
satisfaction on trial. . 

Messrs. Fleming and Ferguson, Paisley, last week launched into 
the Manchester Canal a powerful steam dredger, capable of lifting 
400 tons per hour from a depth of 26ft. This dredger, which has 
been built. to the order of Mr. T. A. Walker, is intended for 
dredging the Salford division of the canal. The builders shipped 
this dredger in pieces, and erected her on the canal on the site 
from which she was launched. ‘The same firm also launched from 
their yard, on the 28th ult., the twin screw dredger Friar. This 
dredger is fitted with two pairs of the builders’ patent quadruple ex- 

on engines, to indicate 500-horse power, and iscapable of raising 

tons per hour from a depth of 30ft., and is so esigned as to 

enable it to cut in front and make its own flotation. This is the 

third dredger built by this firm for harbour works at Buenos Ayres 

which are being completed by the executors of Mr, T, A. Walker 
contractor for the Manchester Ship Canal. 
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T IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

mun wages question is the matter which has received most attention 
the hands of iron and steel masters in this district this week. A 

* ting of the Midland Iron and Steel Wages’ Board has been held 

mead ey to consider the certificate as to the —- selling price 

, Staffordshire iron in September and October, which has been laid 

before the standing committee of the Board by the Board’s account- 
ts, Messrs. Benjamin Smith, Son, and Wilkie, of Wolverhampton. 

This certiticate showed that the average selling price was £6 19s. 9d., 

which is @ reduction of 5s, on the average for July and August. 
ad the sliding scale been in operation there would have been no 

difficulty at all about the matter of adjustment of wages; since, 
according to this scale, such a decrease would have carried a corre- 
sponding reduction in ironworkers’ wages. As it is, however, the 
sliding scale has beenin abeyance now forsomeconsiderable time past, 
ndinga re-arrangementof thepremium. Asat present constituted, 
the sliding scale works on the principle of paying the men for eve’ 
ton of iron puddled equal shillings to equal pounds of average sell- 
ing price, with the addition of a premium, or bonus, of 1s. 9d. per 
ton. As I have shown in previous reports, the employers are 
desirous of having this premium lowered, and some time ago they 
rave notice of an application for its reduction to 1s, by taking the 

Od, off altogether. is question has been a matter of dispute now 

for some considerable time past, and as neither side has been able 

tocome to an agreement, wages have been the subject of special 
arrangement when, from time to time, the averages have been 





red. 

oefech was the condition of affairs in the Staffordshire iron trade 
when the Wages’ Board again met this week to consider the 
average Which has just been declared. It was no surprise to 
either the employers’ section of the Board, or to the operatives’ 
delegates that the selling price should show this reduction, inas- 
much as the course of the market had, from various disturbing 
influences which from time to time have been recorded in these 
columns, been of a retrograde rather than of a progressive cha- 
racter. No surprise was, therefore, manifested when the employers 
asked for a reduction. Their chief argument was the fact that 
they were still paying a higher rate of wages than was paid in the 
North of England, and this point was put very forcibly by the 
chairman, Mr. Benjamin Hingley, M.P., who is president of the 
British Jron Trade Association, and also of the Iron and Steel 
Masters’ Association of South Staffordshire. He observed that the 
employers in the Midland district had for a long time past been 
paying a rate of wages in excess of those ruling in other districts, 
and it was thus estimated that in this way they had disbursed 
no less a sum than £5000 a month. He went on to point out 
that an opportunity for adjustment had now risen automatically, 
and he urged that this opportunity should be embraced. The reply 
on the part of the men was that if the manufacturers had been 
paying higher wages than the North of England, they had at the 
same time been obtaining a better price for their iron, and in 
support of this argument attention was called to the fact that the 
recently ascertained average of the selling price of iron in the 
North of England was £6 0s. 9d., or 19s, less than that obtained 
in the Midlands. The men, it was further urged, were not 
ignorant of the fact that certain classes of low-priced iron are 
included in the North of England which are omitted in Stafford- 
shire ; but this, they urge, was not sufficient to account for the 
whole of the difference. 

Ultimately it was decided that the question of the permanent 
reduction of the premium should still remain in abeyance, but 
puddlers’ wages should be reduced forthwith by 3d. per ton, and 
the wages of the millmen and the blast-furnacemen by 24 per 
cent. 

Accordingly South Staffordshire iron and steel masters have this 
week, it will be seen, obtained some relief in regard to the cost of 
production. They admit that the amount of the reduction is the 
same as that which would have taken place had the sliding scale 
been in force; but they contend that the difference between prices 
in Staffordshire and the North of England is as yet not quite 
bridged over, and that to some extent they are stil handicapped 
in this respect in competition with northern centres. Hence when 
on ‘Change ia Birmingham on Thursday, consumers sought to make 
sapital out of the recent reduction by endeavouring to beat down 
the quotations of sellers, they found the latter by no means more 
inclined to make concessions than they were a week ago, their 
declaration being that the prices at which metal had lately been 
changing hands were quite low enough, and that as the financial 
trouble had now passed away, it was getting quite time to 
endeavour to make a stand for more remunerative rates. In this 
latter attempt it cannot be said that they were successful, and the 
little business which was done was mainly at former rates. 

Quotations were also not materially altered on the whole, and 
although there was observable the slight quickening in transactions 
which is usually noticeable a week or two before Christmas, yet 
the market generally presented a very different appearance 
from that which it exhibited this time last year, which, it 
will be remembered, was a period of almost unprecedented 
activity. At the same time there was a more cheerful 
tone than was the case a week or a fortnight ago when the monetary 
crisis was having a depressing effect, aad sellers both of crude and 
finished iron are more inclined than they then were to quote firmer 
where inquiries are made for forward deliveries, as they still hold to 
the belief that before very long trade will improve. Business at 
present mainly relates to the completion of old contracts, and as a 
general rule these are sufficient to afford fairly regular employ- 
ment for the short period which now remains to the close of the 
year. 

Common bars are in a little better request at £6 5s, upwards, 
and the same may be said of merchant qualities at £6 10s. to £7. 
Improved inquiry is experienced for galvanised corrugated sheets 
for the Colonies and some of the Eastern markets, quotations 
remaining about £12 17s. 6d. to £13 for doubles in bundles, f.o.b. 
Liverpool. Black sheets are moving rather more freely at £7 10s. 
for singles, £8 for doubles, and £9 for lattens, 

In the crude iron market inquiries are being received for next 
quarter's deliveries, and quotations in these cases are a slight 
advance on current rates. Quotations for the best qualities of pi 
are maintained at £5 for all-mine cold-blast, and from 70s. to Be, 
for all-mine hot-blast. Part-mines rule from 45s. to 47s. 6d., and 
cinder from 40s. to 42s. 6d. Midland brands are in rather quiet 
sale upon the Staffordshire market, 46s. to 47s. 6d. being asked for 
Northamptons and Derbyshires. 

e continued flatness of the Glasgow warrant market by no 
means helps to improve trade hereabouts. 

Ata meeting of the South Staffordshire Mines Drainage Com- 
missioners at Dudley, on Wednesday, Mr. Wilson Lloyd, of 

ednesbury, was elected chairman for the ensuing year. The 
engineer's reports showed that in the Tipton district the quantity 
of water now being pumped was about 2,000,000 gallons per twenty- 
four hours Jess than a year ago, Thus the Commissioners were 
keeping the water under. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The iron market remains in the same depressed 
epition as reported last week, there being still a want of con- 
fidence, which restricts buying to the most limited dimensions 
possible, and prices are weak and irregular. The general im- 
Pression is that no real improvement can be looked forward to 
until after the turn of the year; but in well-informed quarters 
there is no disposition to take any very despondent view with 


regard to the future. The home trade generally remains satis- 
factory, and activity is still well maintained throughout the 
leading engineering industries of this district. For the moment, it 
is true, a check has been given to new enterprise ; but there is no 
actual indication of any real reaction in the general industrial 
activity of the country, and, as soon as the present financial diffi- 
culties have been satisfactorily overcome, a continuance of sound, 
healthy trade is anticipated. 
The Manchester Iron Exchange on Tuesday was well attended, 
but there was again only an exceedingly dull market, with little 
or nothing doing in either pig or finished iron really to test prices. 
In pig iron prices are so much governed by exceptional conditions 
that fixed quotations are scarcely possible, and only approximate 
prices can be given. For delivery equal to Manchester, local 
makers quote about 49s. to 50s., less 24, for forge and foundry 
ualities ; Lincolnshire averages 47s. 6d. to 48s. for forge, to 
9s. 6d, and 50s, for foundry ; and Derbyshire from about 46s, and 
47s. for the cheaper forge qualities, to 52s, 6d. and 53s. for foundry, 
with some brands stil] quoted at 54s, 6d. to 55s., less 24, delivered 
here. In outside brands, any business doing is almost entirely 
in second-hand parcels, which are obtainable at considerably under 
the — quoted by makers, Good foundry Middlesbrough can 
be bought readily at about 54s. 10d., and Eglinton at about 
58s. 6d. to 59s. net cash, delivered equal to Manchester. 

Manufactured iron meets with but a very slow demand, and 
although some of the forges are fairly well off for work for the 
present, there is a general anxiety to secure business which has a 
decided weakening effect upon prices. Bars could now be bought 
readily at £6 5s, to £6 7s. 6d., although £6 10s. is still nominall 

uoted in some instances; hoops at £6 10s. to £6 12s. 6d., wit 
sheets ranging from £7 10s. up to £7 15s. and £8 per ton, according 
to quality, delivered in the Sendnoan district. 

e steel trade remains without animation and prices are deci- 
dedly easier. For good foundry hematites makers are still quoting 
about 66s, 6d., less 2} for delivery in the Manchester district, but 
buyers are not disposed to come within 1s. 6d. per ton of this figure. 
In steel boiler-plates small orders are being given out for hand-to- 
mouth requirements, and £8 5s. to £8 7s. 6d. now represents the 
full average market prices for delivery in the Manchester district 
with sellers in some instances at quite 2s, 6d. to 3s, per ton under 
these figures. 

In the coal trade there is a good steady demand for all descrip- 
tions of round coal, and prices are fully maintained at late rates; 
but it is only in exceptional cases where there has been any 
actual stiffening up this month, and supplies are sti!] ample to meet 
requirements. e better qualities of engine fuel move off without 
difficulty, but common sorts continue a drug and are offered at 
extremely low prices. At the pit mouth best coals average 12s. to 
12s. 6d; seconds, 10s. 6d. to 1ls.; common coals, 9s. to 9s. 6d.; 
burgy, 7s. 6d. to 8s.; best slack, 6s. 6d. to 7s.; and common, 4s. 9d. 
to 5s, 3d. per ton, 

Shipping has been somewhat disorganised by the recent strike at 
the Garston Docks, and this has thrown a considerable quantity of 
coal upon the market, which has been offered at low figures ; steam 
coal, delivered at Garston, being obtainable at about 10s. to 10s. 3d. 

r ton, and at Liverpool at about 10s. 6d. per ton at the High 

vel. 

Barvow.—There is not much change to note in the position of 
the hematite iron market this week. There is a fair demand on 
the part of consumers, and deliveries both from stores and from 
makers continue to be good. A depression has set in as regards 
prices, and business has been done as low as 548. per ton for hema- 
tite warrants, and makers are asking 55s, 6d. to 56s. per ton for 
mixed numbers of Bessemer iron, net f.o.b. Prospects of the 
market are, however, considered sound, and it is believed when 
makers have cleared out some of the orders they are now engaged 
on, they will secure further important contracts which will main- 
tain their present active industrial position, not only throughout 
the winter months, but well into next spring. There are forty- 
nine furnaces in blast in the district, compared with fifty-five in 
blast at the same time in 1889. The stock of hematite warrants 
held at present represent 216,049 tons, being 5174 tons decrease on 
the week, and 164,810 tons decrease since 3lst December of last 


year. 

In the steel trade the mills are well employed, but the demand in 
some of the departments is somewhat quiet; this is especially the 
case with rails, but the orders in hand represent a large tonnage. 
Prices remain at £5 for heavy sections, £6 10s. for light sections, 
and £7 for colliery rails. In steel shipbuilding material a good 
trade, especially on local account, is being done. Quotations stand 
at last week’s reduction at £6 12s. 6d. for plates ; £6 for angies, 
and £7 12s. 6d. for boiler plates. Tin plate bars are easier at 
£5 17s. 6d. per ton. Wire rods are weak at £8 10s. to £8 12s. 6d. 
perton. A fair business is doing in slabs at £5, billets at £5 2s. 6d., 
and hoops at £6 10s.. Spiegeleisen is in good demand at 100s. per 
ton for 20 per cent. qualities. 

A very brisk state of affairs is observable in the shipbuilding 
and engineering trades. The shipbuilding trade never was in 
such a state of activity since it was first started in this district, and 
prospects of new orders are bright. 

Iron ore is a good trade at lls. 6d. to 12s. per ton net at mines 
for ordinary descriptions. 

Coal and coke are strong ; 21s. to 22s. is still the price of East 
Coast coke delivered here. 

During the past week 18,695 tons of pig iron and 10,902 tons of 
steel have been shipped from the district, compared with 9271 tons 
of pig iron and 12,092 tons of steel exported in the corresponding 
weeks of 1889, being an increase of 4424 tons of pig iron, and a 
decrease of 1190 tons of steel. The total shipments to date repre- 
sent 487,709 tons of pig iron and 499,237 tons of steel, compared 
with 466,360 tons of pig iron and 536,237 tons of steel, an increase 
in the exports of pig iron of 21,341 tons, and a decrease in the 
exports of steel of 37,000 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE activity noted last week in the coal trade has been fully 
maintained, and prices are firm. Snow fell heavily last week, and 
this sudden advent of wintry weather told at once on the demand 
for house coal. Although the snow has gone almost as quickly as 
it came, the weather is colder, and there is every prospect of 
quotations being put up a point. Stocks at the collieries are very 
low ; at very few indeed has stacking taken place. On the other 
hand, consumers have now — in their winter supplies, 
and no great call is anticipated. Manufacturing fuel has been 

etting dearer, and gas coal is also going up where supplies have to 
5 sought in the open market. 

The members of the South Yorkshire Steam Coalowners’ Associa- 
tion met at Barnsley on the 28th inst. Mr. J. Tyas, of the Swaithe 
Colliery, was in the chair, and in addition to a full attendance of 
Yorkshire colliery owners, several Derbyshire collieries were 
represented. An important decision was arrived at. The policy 
of the miners to shorten the hours of labour was discussed in its 
bearing on the increased cost of coal-getting. It was generally 
admitted that the effect must be to make the profitable working of 
mines more difficult. It was resolved, however, not to advance the 
price of coal above its present value. Several of the steam contracts 
expire at the end of this month. In these instances it was decided 
that the new contracts should be based on the rates which pre- 
vailed at the gage Od last July, these to be maintained 
throughout the year. is decision is stated to have been unani- 
mous, and to have received the assent of the representatives from 
the Derbyshire coalfield. Derbyshire steam coal is now being sold 
at 1s. per ton less than what is obtained for best South Yorkshire 
‘‘hards.” Since July the prices obtained for steam coal have, it is 
said, been rather weaker than for the first half of the year. 





The iron trade continues to be very languid, with a tendency, if 


anything, downwards, A more hopeful feeling was entertained 
locally last week; but the steadying influence from the Glasgow 
iron market, of which so much was made, does not seem to have 
outlived the fortnight. Hematites remain at 66s., and common 
forge irons at 45s. per ton. There is no apparent prospect of any 
material change this side of 1891. In the adjoining district of 
Rotherham the iron companies expect to place more satisfactory 
balance-sheets before their shareholders at the end of the year. 
There has been a better demand in the heavy departments, and 
hoop iron and other lighter specialities have been actively called for. 
_ Bessemer steel, which has remained at £6 10s. per ton for a con- 
siderable period, is pretty brisk, though there is no great pressure 
from any market. Some orders have recently been received from 
the United States in spite of the McKinley Tariff, which it was 
feared would entirely cut off that market. It is purely a question 
of a. When the particular grade cannot be obtained in the 
States, the customer, of course, will have it, even if he has to pay 
more for it. A similar remark applies to cutlery and edge tools. 
There are several kinds of goods which cannot be had in the higher 
ualities in America, and the Shetfield goods are still sent for in 
these descriptions, whatever the cost. But the general idea was 
that in Si and B steel the Americans had got abreast 
of us. It would seem, however, as if this was not yet quite the 
case. For crucible steel, Sheffield still supplies considerable 
quantities, which are mainly used in the production of American 
saws and edge tools, 

The Midland Railway Company has placed an order for seventy 
locomotives. Forty of these have been taken by Messrs. Kitson 
and Co., of Leeds, and the balance has gone to Messrs. Dubs and 
Co., of Glasgow. The Great Northern Company is asking tenders 
for 500 wagons, and the Manchester, Sheffield, and Lincolnshire 
Company is also letting additional wagons. The wagon-builders 
are all very busy, and nearly every description of railway material 
is in full request. Prices are as follows:—Bessemer or Siemens 
steel locomotive axles, £12 to £14; carriage and wagon tires, 
£10 10s. to £10 15s.; a and wagon axles, £10 10s. to 
£10 15s.; springs, £1010s. The work in hand is quite sufficient 
to last for several months, 

This year has seen unusually large additions made to the manu 
facturing establishments of Sheffield, both in the light and the 
heavy trades. Amongst the works recently or almost completed 
may be noted an extensive planing shop at the Cyclops Works for 
armour-plates; large forge at Brightside Welle tabs Wn. 
Jessop and Sons ; forge at Norfolk Works—Messrs, Thomas Firth 
and Sons—for their huge hydraulic press ; extensions—for pattern- 
shop, boilers, &c.—at the Atlas Works ; boiler-making sheds at 
Messrs. Hawksley, Wild, and Co.’s, Brightside ; important addi- 
tions at Messrs. Jones and Colver’s Continental Steel Works ; 
Davy Brothers, Park Iron Works ; Hadfield’s Steel Foundry ; the 
Gas Company’s Works, &c. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market is apparently going from bad to worse, and the 
tone of affairs is now in striking contrast with what was reported 
two months ago. People are realising that trade is really bad, 
this being brought about mainly by the condition of the money 
market during November, which has so affected business that it 
may be a long time before there is anything like recovery. 
Certainly confidence has been so much injured that there is not 
only no legitimate business of importance doing, but speculation is 
almost suspended. ‘Traders are all inclined to take an unfavour- 
able view of the future, and as long as the bank rate continues at 
6 per cent., there cannot be much exhibition of enterprise. The 
reductions in prices made recently have not tempted buyers, but 
on the contrary have only impelled them to hold off in the expec- 
tation that there will be still further reductions. The fall in pig 
iron in this district has been very rapid this week—fully 2s. 
between Monday and ,Wednesday, 43s, 6d. being the price of 
No. 3 Cleveland G.M.B. asked on the latter day, which is 7s. 
below the price prevailing when the Scotch strike commenced nine 
weeks ago. It is only merchants who will sell at this price; makers 
refuse, because they say that with the present cost of materials and 
labour they would be losers of 3s. or 4s. per ton. This calculation 
may be figured out thus:—23 cwt. of coke at 17s. per ton—and 
some coke makers are asking 18s.—say 19s. 6d.; 34 tons ore at 
5s. 6d. =18s. 4d.; 14 cwt. of limestone at 4s. 6d. a ton = 3s. 2d.; 
and then there are water and stores. That comes to 4ls., and the 
ironmaster will not get more than that as the average of all the 
pig iron he makes, on the basis of 43s. for No. 3. Where the slag 
has to be sent to sea, 1s. 3d. per ton more has to be counted in. 
Thus nothing is left for labour—and that costs 4s. or 4s. 6d. a ton 
—nor for depreciation. It is not unlikely that some of the furnaces 
will have to be blown out if better prices or a lower cost of pro- 
duction are not brought about. The wages arrangement 
between the employers and the men at the blast furnaces 
and ironstone mines will terminate at the end of the month, 
and in all probability the men will be called upon to suffer 
a substantial reduction in wages. There does not seem to be 
much likelihood, as things have turned out, of their getting 
eight hours’ shifts at the blast furnaces, seeing that would mean 
an increase of 50 per cent. As far as coke is concerned, the manu- 
facturers thereof are more likely to further advance than to reduce 
the prices, for it is very scarce, and large quantities are wanted for 
shipment. The price of best blast furnace coke is 17s. to 17s. 6d. 
a ton, and some sellers have this week been quoting even 18s. 
Usually coke is only about one-third the price of No. 3 pig iron, 
and at that rate it should not now be above 14s, But the coke 
makers at present are almost in the position of dictating their 
own terms. 

The merchants’ price of No. 3 Cleveland g.m.b. for prompt 
delivery was 43s. 6d. on Wednesday. Middlesbrough warrants fell 
to 43s., and grey forge has pre to 42s, Usually No. 3 is only 
ls. above gray forge: in September it was 5s. or 6s. dearer, but 
lately it has fallen faster, and the difference is but ls. 6d. It is 
well to point out that in the early part of the year, when forge 
was scarce and No, 3 plentiful—the conditions being the reverse of 
the present—forge was 5s. or 6s. above No. 3. Less No. 3 is 
wanted now, as the navigation season is over, and more forge is 
taken on account of the larger Scotch demands. It would have 
been bad for Cleveland if, last month, Scotland had not taken 
much above this year’s average quantity of Cleveland pig. 
The quantity was the largest on record with one exception, 
and was more than tree times the monthly average in the 
early part of the year. Scotch consumers are buying more 
largely from the Cleveland and Cumberland districts, in order 
to avoid drawing greater tonnages from the public stores, and thus 
run the risk of causing prices to advance. Connal’s stock of Cleve- 
land pig iron on Wednesday night was 100,891 tons, or 3306 tons 
increase for the week. On Monday the quantity reached 100,000 
tons, the first time since June 10th last that there has been so 
much. In October only 83,000 tons were held. The reason for the 
recent increase we stated in our last issue. East Coast hematite 
is 56s. for mixed numbers. 

The statistics for November issued by the Cleveland Ironmasters’ 
Association on Wednesday afternoon are, on the whole, favourable ; 
they show a decrease of 3388 tons in the stocks, which is as much 
as was expected, though last week a larger decrease was looked 
for, but aissente fell off. The total] stock of Cleveland pig in the 
district is 225,385 tons, or about seven weeks’ make, and of this the 
makers have only half unsold, which is hardly an adequate working 
stock. The producers’ stocks decreased 11,052 tons, but there was 
an increase of 7080 tons in the warrant stores. A furnace has been 
blown out at the Acklam Works, and Messrs. Boleckow, Vaughan, 
and Co. have blown out a furnace at Cleveland Works, but 
have re-lighted one at Eston Steel Works. Thus out of 153 





furnaces built, 103 are in operation, of which sixty are making 
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Cleveland pigs, and forty-three other kinds. The pig iron 
exports from Middlesbrough reached 78,849 tons last month, of 
which 41,914 tons went coastwise, and 33,935 tons oversea. A large 
increase is reported coastwise, because Scotland had no less than 
36,199 tons, or twice the quantity reported for November, 1889. 
To Wales only 3395 tons were sent, a quantity much below the 
average, but steel has been taken Ro 3845 tons having been 
forwarded. The quantity of pig sent to Germany was smaller 
than in any rool 5 since February, for direct and by way of 
Holland only 15,849 tons were despatched, whereas 29,769 tons 
were sent in October, and in October, 1889, the quantity was no 
less than 58,585 tons. The pig iron shipments for the eleven 
months reached 746,656 tons, as Pz with 914,139 tons in 
the corresponding period of 1889. Of manufactured iron and 
steel, 48,665 tons were shipped, making of iron and steel altogether 
124,514 tons—6684 tons more than in October, and 11,008 tons 
more than in November last year. 

Last week, at the Ormsby Ironworks, near - Middlesbrough, 
Messrs. Cochrane and Co. established a record as regards produc- 
tion. They have in blast three furnaces out of five built, and these 
three furnaces produced 2640 tons, which is an average of 880 tons 
per furnace, As these furnaces are working Cleveland ore con- 
taining only a little over 30 per cent. metallic iron, the record is 
one that is unprecedented. Furnaces using hematite ore con- 
taining 50 to 60 per cent. metallic iron have made 700 tons a week, 
but the average of the furnaces using Cleveland ore is not much 
above 500 tons per week, so that Messrs. Cochrane’s furnaces have 
an output of 70 per cent. above the average. Their furnaces are 
nearly the |: t in the district, however. 

Though trade is going back, there are still agitations going on in 
some places for advances of wages. At Messrs. Cochrane, Grove, 
and Co.’s Victoria Ironfoundry, Middlesbrough, the engine-men, 
boiler-men, and firemen have demanded an advance of 74 per 
cent. in wages, and have got it, while at the Darlington Forge the 
engine-men and firemen are on strike for an advance of wages, 
and in addition they claim time and a-quarter for overtime, and 
time and a-half for Sunday work. 

The finished iron industry presents no better features, neither 
does the steel trade, but there is still a fair amount of work in 
hand. The Bombay and Baroda and Indian States Railways are 
in the market for rails. Heavy rails are now quoted £4 17s. 6d. 
at works, 2s. 6d. less than last week, and probably they could be 
got at £415s. Od. Large quantities of railway material have been 
shipped from the Tees during the last three weeks for the Midland 
Railway of Western Australia, the South Australian lines, the 
Argentine Republic, India, Egypt, and Cape Colcny. A large quan- 
tity of blast furnace and rolling mill plant and machinery is about 
to be shipped to China, together with a considerable tonnage of gal- 
vanised sheets. Sheets and angles have been reduced 2s. 64. per ton 
this week, the former being now £7 5s. and the latter £4 15s. less 
24 percent. Ship-plates—iron—are £6, less 24 per cent.; iron boiler 
plates, £7, less 24 per cent.; steel ship-plates, £6 7s. 6d., less 24 per 
cent., and common iron bars £6, less 25 per cent.; but competition 
is so keen that consumers could place their orders at 2s. 6d. less in 
some cases, if the quantity required were considerable. 

The shipbuilders have New few orders lately, but neverthe- 
less have enough work to carry them through the winter, as also 
have the marine engineers. There is no dearth of work at the 
bridge-builders’ establishments. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade has begun to rally again, and coalowners have all 
their work before them. It is expected that very large shipments 
will take place between this and Christmas, after which probably 
a little falling off will occur, the usual lull. 

Railway receipts have gone up generally, and totals show well. 
Last week, Cardiff and adjoining ports sent over 241,000 tons 
coal to foreign destinations, and of this Barry total was 57,845 
tons. Swansea coal shipment was over 26,000 tons, and Newport 
a fair average, close upon 15,000 being sent coastwise. 

The improvement in coal set in at the close of last week, and 
since then prices have been much firmer than they were. Closing 

rices at the Exchange, Cardiff, mid-week, were as follows :— 

st steam, 14s. to 15s.; seconds, from 12s, 9d. up to 13s. 9d., and 
in some cases 14s. Substantial sales of small steam have taken 
place, but there is not quite so much buoyancy in this branch, and 
best is selling from 5s. 9d. upwards. 

Still more vigour is being shown in house coal, and the best 
Rhondda No. 3 commands 15s., and small is at lls. 6d. No. 2 
can still be had for 12s. 6d. and No. 2 small at 7s. 

This hardening of the coal market is telling favourably upon 
other industries. Pitwood has been exceptionally active, and sales 
effected at 18s., though quotations generally are at 17s. 9d. Some 
large quantities have come in from Gothenburg. In patent fuel 
prices are going up, consequent upon an increased demand. Best 
brands are qroted at Cardiff from 13s. 9d. to 14s.; Swansea, 14s. 
to 14s. 3d. At Swansea pitwood has gone up to 19s. for best. 
Coke does not show much animation, and prices have a slight 
drooping tendency, ranging from 19s. 6d. up to 22s., according to 

uality. 

s Some discussion has been going on in the district as to the 
example set in Cleveland by Americanising the furnaces, and it 
would not be surprising if some did not follow suit here. The 
American system of, driving hard and doubling the yield is 
stated to necessitate increased engine-power, stoves, and cal- 
cining kilns; but the result is a marked saving in coke and 
wages. The old systemin Wales of the cold blast was succeeded 
by the hot blast, by the production of steely iron, followed by 
Bessemer and Siemens steel, and basic steel. It will not be 
surprising if a leaf is taken out of the American book. Mr. 
Martin, of Dowlais, who took a keen interest in the great 
American industries, has an opportunity of experimenting at the 
New Dowlais Works, Cardiff, which are on the eve of being 
started. 

The tin bar trade appears to be the only one in thoroughly 
vigorous condition. This week home trade has been good, and it 
is stated that some ironmasters are well sold far into the first 
quarter of the year. 

Pig iron—Glasgow—has seen some ups and downs again, and left 
off at 46s. 11d. cash; Middlesbrough, 44s. 3d. to 45s.; Welsh hema- 
tite, 64s.; Welsh bars, £6 to £6 2s. 6d.; Bessemer bars, £6; 
Siemens bars, £6 5s. 

Labour struggles are again threatening. The dockers and 
trimmers at Cardiff are threatening, and the ‘‘ executive,” by Mr. 
Tillett, state that if certain changes are not allowed, they will 
direct notices to be put in. In the coal districts, especially at 
Plymouth, there is a good deal of unrest, and, acting up to their 
agent’s instructions, over 500 colliers put in notices on the Ist of 
December. 

The question at issue is one which I should imagine easy of 
settlement. The Plymouth Mortgagee Company wishes to deduct 
the discount and commission they allow from the colliers. This 
the colliers object to. One would think that the sliding scale 
should first settle if discount and commissions are general in the 
coal trade, and what is the course taken. If Plymouth is excep- 
tional, then the colliers’ case will be a strong one. Some st 
owners give no discount, but if, as contended by the Plymout 
company, that the arrangement was sanctioned by the leaders of 
the men, then they have a substantial case. At all eventsa great 
colliery is threatened with stoppage unless a speedy arrangement is 
brought about. 

In the tin-plate trade of the Swansea district there is also another 
trade upset, and by the action of the Morristown annealers, who 
gave notice a month ago, over 5000 men are thrown out. This is 


the old rnse of checkmating the employers just when times are 
brisk. No wonder that some capitalists keep their money in 
Consols instead of starting industries. 


The action began in the 


Llanelly district some time ago, when the men came to an arrange- 
ment, and instead of the old rule of day work, ‘‘ work or play,” 
accepted piecework, the annealers and boxers being paid so much 

r 100 boxes. This has started the agitation, and led to putting 
in notices, and up to the middle of the week 5000 men were out. 
The annealers claim 12s. per 100 boxes. 1 am informed that some 
of the tin-plate works are yielding or compromising, and in this 
case, probably, this week will see the close of the struggle. 

The tin-plate trade is in capital condition, both in the Newport 
and Swansea districts. Both are well sold, and the stock on hand 
for sale is only parted with at full market prices. “Ihese are :— 
Cokes, 16s. 6d. to 16s. 9d.; Bessemers, 17s. to 17s. 3d.; Siemens, 
17s. 6d. to 18s.; ternes, 31s. to 33s.; charcoals, 20s. to 22s, 6d. 

An influential sharebroker, of Cardiff, comments in his circular 
upon the unwisdom of Barry in going in for the amalgamation. 
Opposition is also threatened at Cadoxton and Barry. On the 
other hand, supporters are strong and confident. 

The Swansea Bay and Rhond.la are going in for a direct line with 
Swansea, so as to be independent of the Great Western. 

Coal and iron shares are slightly inactive ; Taffs are firmer. 

It is proposed to abandon the Ogmore Dock and Railway, and 
wind up the company. 

Amongst new companies I note the Blaengarw Colliery Company, 
with a capital of £12,000, and the Pantyfynnon Anthracite, with a 
capital of £25,000. 

he Mannesmann Tube Company, Swansea, is receiving large 
consignments of scrap steel. Middlesbrough, Harrington, and 
Ulverston have figured in important consignments of pig into the 
Newport and Swansea districts. 

The Messrs. Crawshay Brothers announce by circular their con- 
version intc a limited liability company ; managing director, Mr. W. 
Evans ; secretary, Mr. Rogers. Capital, £600,000 in 60,000 shares 
of £10, all paid up and held by the Crawshay Brothers. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been great weakness in the Glasgow warrant market 
within the last few days, and a severe fall has occurred in prices. 
The business done in Scotch warrants has been comparatively large, 
and the decline has been such as to suggest that very extensive 
realisations must have been made by holders of warrants. Cleve- 
land and Cumberland pigs have declined in sympathy with Scotch, 
although, in Cleveland specially, very little business has been done. 

The past week’s shipments of pig iron have been small, amounting 
to only 4033 tons, as compared with 9204 in the corresponding week 
of last year. The foreign shipments included 200 tons to the 
United States; Canada, 80; Italy, 400; Australia, 50; Germany, 
290; Holland, 175; Spain and Portugal, 105; other countries, 277 ; 
the coastwise shipments being 2456, against 4127 in the same week 
of last year. 

Notwithstanding the heavy fall in the prices of warrants, there 
has been an increase of 1s. 6a. to 2s. a ton in some of the special 
brands available for sale. Govan, f.o.b. at Glasgow, per ton, 
No. 1, is quoted at 49s.; No. 3, 48s. 6d.; Monkland, No. 1, 52s.; 
No. 3, 51s. 6d.; Carnbroe, No. 1, 53s.; No. 3, 52s.; Gartsherrie, 
No. 3, 60s.; Summerlee, No. 1, 67s. 6d.; No. 3, 59s. 6d.; Langloan, 
No. 1, 70s. 6d.; No. 3, 60s. 6d.; Calder, No. 3, 57s. 6d.; Eglinton, 
No. 1, 51s. 6d.; No. 3, 50s. 6d.; Dalmellington, No. 1, 59s. 6d.; 
No. 3, 58s.; Shotts, No. 3, 70s. 6d. 

During the past week there was shipped from Glasgow :—Sewing 
machines to the value of £13,700; machinery, £3572; steel goods, 
£10,275; and general iron manufactures, £19,409. 

The engineering and pe sc trades are all very busy, a large 
part of the work being for abroad. 

In the malleable iron trade some weakness has no doubt been 
caused by the reduction in the price of pig iron, and for the best 
kinds of the lowest grades of common bars makers might be 
inclined to accept a little less money; but the higher grades are 
firm, and prices are nominally unchanged. The lowest grade of 
common bars is quoted at £6 12s, 6d., second grade £6 1is., 
highest grade £6 17s. 6d., best bars being 10s. per ton higher. 
Nail rods, £7 5s.; hoops, £7 10s.; sheets, £8 5s.; all less 5 per 
cent. discount, 

The steel trade is quiet, with comparatively little new work, 
being placed at the moment. It is reported, however, that 
inquiries are being made, which may possibly result in the placing 
of a considerable amount of shipbuilding material before the end 
of the year. There is a good demand for steel angles, the prices 
of which are firm, but English makers are reported to be compet- 
ing keenly for ship plates. The quotations are nominally as 
follows:—Angles, £6 7s. 6d. to £6 10s.; ship plates, £7; boiler 
plates, £8, 

There has been more steadiness in the coal trade, ehiefly in conse- 
quence of the shipments being encouraging from Glasgow ; still the 
supplies are very heavy, and prices are again lower, the reduction 
varying from 3d. to 6d. a-ton. Free on board at Glasgow Harbour, 
splint coal is quoted at 9s. to 9s. 6d. a-ton; main, 8s, to 8s. 6d.; ell 
coal, 9s. to 10s.; and steam coal, lls. to 11s. 3d. Prices are also 
lowerat Ayrshire ports. The coal exports are gradually decreas- 
ing, as is usual at thisseason. The miners are working very steadily, 
in anticipation of the Christmas holidays. 

The threatened strike of railway servants is not, apparently, to 
come off. A plebiscite of the men in union and connected with 
the three principal Scottish railways—North British, Caledonian, 
and Glasgow and South-Western—did not show sufficient votes in 
support of a strike to warrant the officials of the Union in giving 
in the notices of the men. It is a fortunate circumstance for the 
trade of Scotland that a railway strike has been averted. The 
strike of the blast furnacemen, which began the first week in 
October, still continues, and has been the means of withdrawing 
a good deal of traffic from the two last-mentioned railways especially. 
The earnings of all the lines have been decreasing for some weeks 
past, and a strike at this time would have been little short of a 
disaster. 

The new shipping launched from Clyde yards during October 
numbers sixteen vessels, with a total tonnage of 21,834, against 
seventeen vessels and 31,250 tons in November, 1889. In the 
course of the eleven months the launches number 234, with an 
aggregate tonnage of 310,067, as compared with 194 vessels and 
299,065 tons in the corresponding period of last year. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron markets of this country continue in a more or less 
unsatisfactory condition. Silesian iron, on the whole, remains 
dull, in consequence of the high costs of production. There 
appears to be, fortunately, a slightly improved tendency on the 
malleable iron market. Also foundries, as well as wagon factories, 
have secured employment for a considerable time, and a confident 
tone generally prevails in these branches. For steel rails a brisk 
inquiry is coming forward. There is every reason to believe that 
next year the rail works will be amply og pe with orders, as a 
thorough improvement and completion of the whole railway net is 
under consideration. 

A fair business is done on the Austro-Hungarian iron market. 
The iron ore trade is in a healthy condition. For pig, as well as 
for finished iron, sufficient demand is coming forward. Bars, 
girders, and hoops especially are in good request. 

The French iron industry is steadily improving. Demand has 
increased in all branches, prices tending to firmness. Bars and 
girders are in particularly good request. The employment of the 
steel works and machine factories is reported to be satisfactory. 

Belgian iron trade shows but little change since last week. The 





rolling mills have a ve uiet time just at present, hardly any 
actual orders being boo a i while the inyuiries coming forward 


—————— 
a 
are of the most limited description, Prices are only with dj 
maintained, and, as a natural consequence, a weakening neal 
a A Belgian works is reported to have ordered at Lon, hey 
0,000 t, basic at 50f. p.t. As basis price for bare 140f, may? 
regarded, while 160f. is about the present price for plate: , 


steel works are ogy 4 well off. The following table shows Bel The 





trade during the first three quarters, compared t ein 
before :— - © the year 
Import. Export, 
1890. 1889 1899 Pr 
I 1,281,987 3 ; 8 
ron ores .. 1281, ++ 1,884,580 .. 136, 99) 
Cast steel as 7,009.” S701 age 1 al 
Steel rails, 22 12 122! 540 655. an 
Steel manufactured goods . . 8,673 .. 8,449 . 
Parr 201,741 .. 174,799 .. 
Scrap iron 18,692 .. 16,634 . 
Iron wire .. 2,707 .. 2,292 
Rails .. ‘ 80 . 603 
Plates we 1,730 1,484 
Bars and angles 7,211 9,269 
Ae ee 470 414 
Iron manufactured goods .. 4,927 4,718 
Rolling material .. .. . 1,680 918 ., 
Machines .. 10,163 10,137 .. 





The state of the Belgian coal market continues good. 
however, be admitted that an important factor has come j 


It must, 
A . 4 “pe nto con- 
sideration of late—German competition, The following table shows 


how strongly German import increased since last year, In 
briquettes, especially, competition is very keen. Till now, how. 
ever, prices have been rather well maintained. Stocks are scarce 
and export to France remains brisk. For coke, 18 to 19, p.t. bas 
been paid, the latter being about tho highest quotation. 

Belgian trade in coal and coke was during the first three. 
quarters of 1890—compared to the same period last year—as 
follows :— 








‘oal, Coke. 

1890. 1s8s9, 1890. 1889, 

Import from t. t. 4 ’ 
Englanc 7“ 434,854 .. 187,148 5,160 ., ‘7 
Germany 306,608 190,043 20,519 8,542 
Fwance ..... . 281,773 .. 221,588 4,924 2838 

Low Countries .. 2,516 .. 128,473 _ i 
Other countries .. 264,773 1 2,60 4lq 
Total sum 1,240,524 .. 722,253 33.5638 2. 11708 

Export to . 

Germany ws 142,427 177,824 - i = 
France .. .. .. «. 2,008,908 2,889,506 625,261 .. 615,095 
Luxemburg.. .. .. 148,924 128,916 178,850 |) 987'170 

Low Countries .. 108,314 132,321 = = 
Other countries .. 149,829 123,690 49,869 50,105 
Total sum 8,351,787 2,047,347 853,980 .. 903,200 


There is still little life to notice on the Rhenish- Westphalian iron 
market. Iron ores are but in dull request. Pig iron continues 
strongly neglected, at least in Westphalian districts; while, in the 
Siegerland, rather better inquiry seems to be coming forward, 
Contracts booked are reaching into January of next year, some 
even into the first quarter of the new year. Spiegeleisen is in 
lively request for immediate delivery, prices have consequently 
been maintained upon the week. Forge, pig and foundry, have 
nominally remained unchanged. Basic bes been reduced M. 1 p.t., 
owing most likely to ay competition. Finished iron has 
made no progress since last week. Inland and foreign demand for 
bars continues weak. Present prices may be called firm, but they 
are scarcely paying ; and this causes a belief to be entertained in 
some quarters that a rise will set in before long. Hoops have been 
in less request; foreign demand, especially, leaves much to be 
desired. A perceptible improvement can be noticed in plates, 
where former notations have been well maintained. Sheets con- 
tinue to be sold at ruinous prices; there is consequently a strong 
demand coming forward. Foundries and machine factories 
remain in an unaltered state. The wagon factories have 
received further employment by an order for freight cars for the 
Wurtemberg State Railway. Ata late tendering for steel rails at 
Hamburg, M. 145 p.t. was the lowest offer, whereas at another 
tendering at Frankfort M. 138 p.t. was the lowest offer. General 
interest is excited by a tendering for rails which the Bavarian 
Government will give out shortly, and at which English offers are, 
it is said, likely to meet with favourable consideration, This may 
be intended as a wholesome lesson to the inland syndicates and 
theirexorbitant price. For, however much the Bavarian Government 
may desire to protect home industry, they cannot, on occasions 
like these, forget the taxpayer. 

The total production of pig iron in Germany, including Luxem- 
burg, was for October, 1800, 373,090 t., of which 150,811 t. were 
forge, pig, and spiegeleisen, 38,774 t. Bessemer, 140,939 t. basic, 
and 42,566 t. foundry pig. In October, 1889, meena was 
391,337 t.; in September, 1890, 363,324. From January Ist to 
October 31st, 1890, 3,839,081 t. were produced, against 3,606,865 t. 
or the same period the year before. 

Alarming accounts have been coming in during the week of the 
distress and damage caused by storms and inundations in many 
parts of the Continent. Now that severe cold has set in, almost as 
suddenly and unexpectedly as appeared the flood, the water is 
going down everywhere, and only now can be formed an idea of 
what has been lost. It is much more even than it appeared to be 
at first. The loss of property, both private and public, is estimated 
to have been enormous ; between sixty and seventy persons have 
been drowned ; many houses have been entirely swept away or 
otherwise destroyed ; railways and bridges have suffered as never 
before. An old bridge across the Saale near Kisen, which had 
bravely held its ground during 800 years, has been swept away. 

At Frankfurt-on-Main the building for the Electro-technical 
Exhibition to be held next year has been completely destroyed by 
the storm. 1 

The total receipts of the Prussian State Railways have been in 
Octeber M. 80,880,009, or, against the same period of previous 
year, M. 1,970,272 more. During the time from April Ist to the 
middle of October the total receipts were M. 535,183,520, or 
M. 24,236,752 more than the year before. 








THE 25 pe Mayo.—In our last impression we stated that our 
engraving was taken from a ——— showing the Argentine 
cruiser, 25 de Mayo, running at 214 knots. This isan error. Her 
speed at the time the photograph was taken was 22) knots, the 
volumes of smoke showing the way in which the furnaces were 
pushed by the fans. This speed is by far the greatest ever 
attained by a vessel of her size. 


THE Hvuit anp District INSTITUTION OF ENGINEERS AND 
NavaL ARCHITECTS.—The first meg vf meeting of the sixth 
session of the above Institution was held on Tuesday evening, 
November 25th, at the rooms, Parochial Office, Bond-street, Hull, 
Mr. C. F. Amos, the president, in the chair. After the usual 
business, the President opened a discussion on ‘‘ The Education of 
Engineers,” and, in the course of his remarks, dwelt at some length 
on the work which was done in 1887 by the Hull Council for Pro- 
moting Technical Education. He also gave a lucid explanation of 
the recent Parliamentary Acts on technical instruction, and the 
course of study recommended to engineers and others by the 
Council of the Manchester Association of Engineers, giving some 
interesting illustrations of the difficulties engineering students 
laboured under in the way of book learning. The discussion was 
ably taken up by Mr. A. E. Seaton, C.E.—of Earle’s Shipbuilding 
and Engineerin; Sg whey gave further particulars of the 
doings of the fun echnical Council, and also described the 
various higher grade and technical schools that he and other mem- 
bers of the Hull Schoel Board had recently visited in Sheffield, 
Leeds, and elsewhere, with a view to adopting the successful 
features thereof in the new Higher Grade School now in couzse of 





construction, The meeting was adjourned to the 10th inst. 
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NEW COMPANIES. 
Tas following companies have just been regis- 


toreds— Byrne and Haisman, Limited. 


is company was registered on the 24th ult., 
ae capital of £10,000, in £1 shares, to acquire 
the business of cycle manufacturers and engineers, 
carried on by F, Haisman, at Maudesville House, 
Hanwell. The subscribers are :— 


” 16, Mon Oh igen 

0 Py street, Hanwell, machinist .. 
FJ. F, Alldrit, Stock Exchange '.. .. .. 
C, A. Vansittart, Dashwood House .. 
H. P. King, 49, Melrose-gardens, W. 
Mrs. J.C. B e, 16, Montagu-road, 
General W. H. Watts, H.1.U.8, Club ss 

The number of directors is not to be less than 
two, nor more than five; qualification, £500 in 
shares or stocks; the first are the two first sub- 
seribers ; Mr. Byrne to be chairman and secretary, 
at a salary of £50 per annum, and Mr, Haisman 
managing director, at £150 per annum. Regis- 
tered by Mr. C. Doubble, 14, Serjeant’s-inn. 


Horsham Ironworks, Limited. 


This company was registered on the 26th ult., 
with a capital of £5000, in £5 shares, to acquire 
the business of engineers, &c., carried on by 
Messrs. Steele and son, at Horsham and else- 
where. ‘The subscribers are:— 


*M. Steele, Horsham, engineer... 

*J, Dodson, Horsham, engineer ., .. 
+E. E. Clarke, Hastings, wool merchant 
T. Dodson, Weymouth, retired builder... .. 
W. Clarke, Burton, Somerset, retired builder 
E. Callard, 46, Old Bond-street, coufectioner 
‘A. A. Clarke, Weymouth, builder .. a 


The first three subscribers are appointed 
directors. Solicitors, Messrs, Medwin aud Co., 
Horsham 


Shares. 


ee 





eee 


Reliance Automatic Railway Fog Signal Company, 
Limited, 


This company was registered on the 24th ult., 
with a capital of £55,000, in £10 shares, to acquire 
and work the letters patent No, 8487, for improve- 
ments in signals to be used on railways, granted 
to Samuel Townsend, Albert Andrews, and F, E. 
Townsend. The subscribers are:— 


Shares. 
*J. Holroyd, Hulme, Manchester, engineer.. .. 10 


*G. Sell, Luton, deputy Town Clerk .. 20 
“J. Tearle, Luton, straw goods importer 10 
T. Wood, Luton, plumber .. .. .. . 20 
T. Rowe, Luton, licensed victualler oc = 
W. Pinney, Luton, manufacturer .. .. .. .. 1 
T, Dialer, EUG, GRE wk ce ce ce ce ce 1 

The number of directors is not to be less than 


three, nor more than five; qualification, £100 in 
shares or stock; the first are the subscribers 
denoted by an asterisk, aud E, Wiseman; remu- 
neration, £300 per annum, divisible. Solicitors, 
Messrs, Badham and Williams, 3, Salter’s Hall- 
court. 
Royal Naval Exhibition, 1891. 
This company was registered on the 21st ult., 
as a company limited ay sprue to £1 each 
member, the word ‘‘ limited” being omitted from 
the title by Board of Trade License, granted in 
yursuance of Section 23 of the Companies’ Act, 
867. It proposes to open and carry on in 
London, during 1891, an exhibition of manufac- 
turers, and objects of interest, in connection with 
the Naval Service, past and present, in aid of 
charities connected with the Royal Navy. For 
purpose of registration the number of members is 
declared not to exceed 100, e president is 
H.R.H. the Prince of Wales, and the vice-presi- 
dents are, H.R.H. the Duke of Edinburgh, the 
Right Hon. H. C. E. Childers, M.P., the Right 
Hon, G, J. Goschen, M.P., the Right Hon. Lord 
George Hamilton, the Right Hon. Admiral of the 
Fleet, Lord John Hay, the Admiral of the Fleet, 
Sir George Hornby, the Right Hon. the Earl of 
Northbrook, the Most Hon. the Marquis of Ripon, 
the Right Hon. W. H. Smith, M.P., Admiral of 
the Fleet Sir Provo W. P. Wallis. The chairman 
of the executive committee is Admiral Sir Wm. 
M. Dowell, and the vice-chairman, Admiral Sir 
Wm. Houston Stewart. Hon. Sec., Captain 
Alfred Jephson, R.N., assistant hon. secretary, 
Lieu. Gerald R. Maltby, R.N. Hon. Solicitors, 
Messrs, Rollit and Son, Marl:-lane. Hon. Auditor, 
Follett Pennel, Esq., Deputy Accountant 
General, Admiralty. 





United States Metallic Packing (Continental- 
European) Company, Limited. 

This company was Y ey: on the 24th ult., 

with a capital of £25,000, in £1 shares, to carry 

on business as manufacturers of and dealers in 


metallic packing and kindred articles, The sub- 
scribers are:— 

- Shares. 
J. Kiernan, 6, Atney-road, Putney.. .. .. 800 
W. M. Baker, 10, Gray’s-inn-square, solicitor 100 
C. H. Moore, Surbiton, solicitor .. .. .. .. 10 
H. E. Banks, 87, Bedford-row, clerk .. .. .. 1 
W. H. =, 92, Tredegar-road, Bow, clerk.. 1 
Mrs. D. Kiernan, Putney .. .. .. .. «. 700 
E. 8. Viret, 25, Southwick-street, Hyde Park 10 


The number of directors is not to be less than 
two, nor more than five; qualification, £250 in 
shares; the company in general meeting will 
determine remuneration. Solicitor, Mr. C. H. 
Moore, 87, Bedford-row. 





Keadby Rope Works, Limited. 

‘This company was registered on the 26th ult., 
with a capital of £ , in £5 shares, to take 
over the business of Messrs. Wm. Dunston and 
Son, at Keadby, Lincoln, rope manufacturers. 

e subscribers are :— 
¥ Shares. 
*C. D. Clayton, Doncaster, merchant .. .. 
*G. Wilton, Doncaster, managing director . 
*J . W. Dunston, Doncaster, rope maker 
*Wm. Dunston, Keadby, rope maker . 
eS Hogue, aa, ceipowner Boe we 5% 

+ Young, Doncaster, hotel manager .. .. .. 
J Furnival, Doncaster, . | eg 

The first five subscribers are appointed directors; 
qualification, £50 in shares or stock ; the company 
in general meeting wil! determine remuneration. 


Solicitors, Messrs, Hicken and Fox, 29, Lincoln’s- 
inn-fields, 


eee 





Sleeman Controlled Torpedo Company, Limited, 


This company was red on the 25th ult., 
with a capital of £12,000, in £1 shares, to manu- 
facture and deal in topedoes, The subscribers 
are:— 


C. Sleeman, 4, Eastcheap-buildings, engineer 
F. T. Rushton, 14, New-inn, solicitor... .. 
H. Y. Dickinson, 7, Ealing-common .. .. .. 
A. Belling! , 23, Albert-square, 8S.W., clerk .. 
J. H. Stirke, 92, Asylum-road, 8.E., shorthand 
G. H. Rayner, 37, Chancery-lane, patent agent .. 


write 
F. G. Cassell, 87, Chancery-lane, patent agent .. 


Table A will apply. Registered office, 56, 
Gray’s-inn-road, she 


ll el oe 





South Indian Railway Company, Limited. 


This company was registered on the 2lst ult., 
with a capital of £1,000,000, in £10 shares 
take over certain railways of the South Ind 
Railway Company, incorporated by Act of Parlia- 
ment in 1874, and from time to time to divide 
amongst the members any interest received from 
the Secretary of State in Council of India. The 


subscribers are:— 

Shares: 
*Capt. J. G. Johnston, 39, Hyde-park-square  .. 
*Major-General J. Heron Maxwell Shaw Stewart, 
Ol, EAMORMOPONND © ci. aaciee oe oe 0 ce 
*E. Bullock, 5, Kanpduni Temple, barrister .. 
*H. W. Notman, 55, Gracechurch-street .. |. 
Sir G. Barelay Bruce, C.E., 8, Victoria-street, 8. W. 
*H. Kimber, M.P., Lansdowne-lodge, Wands- 
‘wo > Sk 6: BOAee Be On Ae ee Sk 
J. Hancock, 8, Victoria-street, Westminster, 
tary toa PANY «2 «2 oe oe oe oe 
The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk, and the Govern- 
ment Director; qualification, £1000 in shares, 
but this does not apply to the Government 
Director; remuneration, £1250 per annum, 
divisible. Solicitors, Messrs, Freshfields and 

Williams, Bank-buildings. 


to 
ian 
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Kino’s CoLLece ENGINEERING Socrety.—On 
— November 28th, Mr. Inman read a paper 
on ‘‘ Injectors,” the president in the chair. The 
author explained the theories according to 
which injectors work, and gave descriptions of 
Giffard’s injectors. He especially brought before 
the Society Messrs, Metcalf and Davies’ patent 
exhaust injector, which is the only one which 
utilises waste steam, and injects water against a 

ressure of 75lb. He also introduced Messrs. 
jresham and Craven's automatic injector, exhi- 
biting a model of the same. Models of Giffard’s 
and the exhaust injectors were shown, kindly 
lent for the purpose by Mr. A. 8. Savill, manager 
of the Exhaust Injector Company, Manchester. 


RATING OF MACHINERY AT DRONFIELD.—Some 
few days ago a meeting was held in Sheffield to 
take into consideration the excessive increase of 
the assessments of the various works of the town. 
Exception was taken at the action of the Assess- 
ment Committee of the Chesterfield Union in 
peng the machinery of the Dronfield district, 
while the other parts of the district were left 
untouched. At a meeting of the Chesterfield 
Board of Guardians held about a fortnight ago 
the matter was brought before them by the 
Guardian for Coal Aston, but nothing came of 
it. The matter has now entered a new phase, 
and is causing a considerable amount of excite- 
ment. The overseers have, “in pursuance of 
Section 2 of the Act 25 and 26 Victoria, cap. 103, 
called a vestry meeting of the township for the 
purpose of considering the expediency, and, if 
thought fit, of passing resolutions sanctioning an 
appeal by the overseers to the next Quarter 
Sessions against the supplementary valuation 
lists of the various parishes in the Union, by 
reason that the tomnihle or parish of Dronfield 
is aggrieved by the said valuation list.” The 

rties who have had their assessments increased 

ve issued a placard inviting the ratepayers to 
be present at the vestry meeting, and by their 
vote to demand that the same principle of assess- 
ment be a eee to every oohie in the Union as 
to Dronfield, and by such means to procure that 
relief of local taxation which an equality of rating 
would produce, 


LEEDS ASSOCIATION OF ENGINEERS.—The ordi- 
nary monthly meeting took place on the 2nd 
inst. at the Wheat Sheaf Hotel, the president, 
Mr. Atkinson, in the chair, The hon. secretary, 
Mr. Tempest, presented the balance-sheet for the 
year ending October 31st, showing an_ actual 
income of £180 18s. 8d., and an expenditure of 
£89 3s. 3d., or a net increase of £91 15s, 5d. 
The balance-sheet was unanimously adopted, and 
after other preliminary business Mr. Wilson 
Hartnell r a paper on ‘How to Calculate 
beforehand the Performance of a Steam Boiler.” 
The lecturer considered the performances of 
different classes of boilers under different con- 
ditions, ¢.g., varying ratio of heating surface to 
fuel consumed, variations of grate area, flue area, 
draught, &c., and he had plotted out curves 
giving mean results of actual experience, which 
were generally applicable to all classes of boiler, 
with, of course, modification depending on the 
special circumstances in each case. These curves, 
which Mr. Hartnell, the lecturer, had had litho- 
graphed and circulated among the members 
present, showed—(1) The rapidly diminishing 
value of heating surface, showing how, where the 
heating surface per pound of coal consumed per 
hour is small, great effect is produced, while 
increased proportional heating surface is accom- 

nied by a corresponding fall in effect, so that 

eyond the ratio of 3 square feet of heating sur- 
face to 11b. of coal per hour, little if any advan- 
tage is obtained, certainly not compensating for 
the increased weight and cost of boiler where fuel 
is reasonably cheap. (2) Curve showing result 
of increasing the heating surface, the fuel con- 
sumption being a fixed quantity. (3) Showing 
the effect of varying the quantity of coal con- 
sumed ; and (4) showing the decreasing efficiency 
where increased consumption is tried. The 
diagrams were also illustrated by a series of tables 
and formule deduced from them. A short dis- 
cussion followed, in which Mr. Henry McLaren 
took part, whose experience fully bore out the 
data given by the lecturer. 








THE PATENT JOURNAL. 
Condensed from “The Ilustrated Ofteial Journal of 
a 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating are 


29th November. 
11,982a. Apparatus for Cootina Onty, F. Fayod, 
London. 


21st November, 1890. 
18,914. WHEEL Tires, A. J. Boult.—(A. Prinzhorn, 
Germa: 


ny-) 
18,915. Compound ALUMINIUM PLATE, W. P. Thompson. 
—(C. H. Land, United States.) 
18,916. Measurina Evecrric Currents, H. Aron, 
Liverpool. 
18,917. Watcnes, CLiockxs, and the Lixe, J. Villon, 


ndon. 
— Miners’ Sarety Lamps, J. Ashworth, Man- 
c 


18,919. Takina Votes by Ba.iot, A. W. Hosking, 
Manchester. 

18,920. Maxine Socks, J. Pickard and G. Moore, 
London. 

18,921. Pittar Founpations, W. P. Thompson.—(A. 
Bocquenet and J. B. Cognier, ——.) 

18,922. Governors, E. Bennis, Liverpool. 

18,923. Puzzize, W. G. Attree, London. 

18, a. Pavine Brocxs, A. F. E. de St. Dalmas, 

mdon. 

18,925. WHEELS, W. J. Watts, London. 

18,926. Arc Lamps, F. Suisse, London. 

18,927. EscaPina from BURNING Buitpines, G. T. 
Weble , London. 

18,928. FRaMING PictuREs and Giasses, W. M. Jones, 

London. 

22nd November, 1890. 


18,929. Envevore, L. de Wojtkiewicz, London. 
—, Arr Pirz and Cow1, R. Gregory and H. Harris, 


mdon. 

18,981. PLastic BricK-MAKING Macurnes, W. Steven- 

son, Glasgow. 

18,932. ExTracTinc METALS, R. Starke and W. Pater- 
iw, 


son, Glasgow. 

18,938. EXTRACTING METALS, R. Starke and W. Pater- 
son, Ww. 

18,934. ExtracTinc Merats from Ore, W. Paterson 
and R. Starke, Glasgow. 

18,935. Brusu, J. Laidlaw, Glasgow. 

18,936. Stipinc FiLoors for Doo Kennets, &., W. 
yy mess. 

18,987. ConsuminGc Smoke in Furnaces, W. Sykes, 
Sheffield. 

— Suuttie Sprincs of Power Looms, A. Robache, 

ndon., 

18,939. Securinc DoorR-HANDLEs on their SpinpLEs, R 
F. English, Bristol. 

18,940. ANNEALING ROLLED PLATE G.ass, J. Hartley, 
Newcastle-on-Tyne. 

18,941. MerHop of ADVERTISING, E. P. Jerrard, 
London. 

18,942. CrickeTIne Guioves, &c., F. Collinson and J. 
Butterworth, London. 

18,943. Securinc HanpiEs to Brusues, L. 8. Webb, 


ndon. 

18,944. MeasvRine ANGLEs, A. H.C. K. Herbert and 

A. F. ,» London, 

18,945. PLankinc Woo. Hat Bopigs, F. Newton, 
Manchester. 

18,946. CrrcuLAR KwnitTinc Macuines, W. I. James, 
Stafford. 


18,947. Heatinc Burnisnina Toors, T. Gare, Man- 
chester. 

18,948. New Toy, W. R. Hart, London. 

18,949. FirRE-LIGHTER, J. Raines, jun., and G. Raines, 


ndon. 
18,950. ConpiImENT, B. Corrick, Barnsley. 
18,951. BULLETs and Prosectives, J. M. Ross, New- 


castle e. 

18,952. We1cHING MacuingEs, J. Parker, London. 

18,953. Packine Tea, H. Maddocks, London. 

18,954. CicaR Puncuinc Macuines, J. Connell, 
London. - 

18, noel TREATMENT of Resinous Fisres, J. Palmer, 

on. 

18,956. DOUBLE-SEALED AIR-TIGHT MANHOLE COVER, 
H. , London. 

18,957. Finterinc Rarn Water, J. P. Bayly. —(Z. 

tewiler and J. EB. Swartzbaugh, United States.) 
—_ Paint Mitt, J. P. Bayly.—{7. Morgan, United 


tes. 
18,959. SPREADING FERTILISING MATERIAL, J. P. Bayly. 
—(W. Butler, United States.) 
18,960. LeatHER Dressinc Macuine, J. P. Bayly.— 
(T. Coombs, United States.) 
— Locomotive Enotnes, J. P. Bayly.—(J. Rickie, 


ia. 
18,962. Pump, J. P. Bayly.—(N. and C. Smith, United 
States. 


18,968. GARDEN Toot Ho per, J. P. Bayly.—(S. Law, 
United States.) 
—_— Waeert, J. P. Bayly.—(C. Bullock, United 


States. 
= Makinc Soap, J. P. Bayly.—(M. Palmer, United 


tates. 

18,966. SIGNALLING on Rattways, J. P. Maginnis and 
R. Harrison, London. 

18,967. PHOTOGRAPHIC PRINTING PressEs, L. J. Sellier, 
London. 

18,968. STRETCHING and PrREssING Trousers, G. J. 
Bond London. 

18,969. Measurixe Execrricat Resistance, W. A. 
Price and W. E. Gray, London. 

18,970. BraceLeTs, Banoies, &c., W. Wingrove, 

ndon. 

18,971. FLEXIBLE Cap or Tip for FURNITURE, T. W. May, 


ndon. a 

18,972. CuFF- HOLDER and ApbJusTER, D. T. Lee, 
London. 

18,973. Wrxpow Fasteners, D. T. Lee, London. 

18,974. Lamps, J. H. Pickup, J. Byron, and E. Drans- 
field, London. 

18,975. Stanps of Taste Extension Lamps, F. H. 
Barwell, H. Barwell, H. P. Kimberley and F. J. 
Smith, London. 


18,976. Formine the Instep of Boors, A. J. Boult.— 
(Rotté, Ganthier and Company, France. 

18,977. Matcx Boxes, W. W. Walker, Liverpool. 

8,978. Rorary Stream Enoines, J. McCullough, 


mdon. 

18,979. Caps, E. Thomson, London. 

18,980. Rartway SIGNALLING, H. Burnham, London. 
= Brace Buckugs, F. Taylor and A. 8S. Walker, 


‘an r. 
18,982. MouLpED Buocks, H. L. Doulton and 8. H. 


ndon. 
18 ee of Sewace, &c., W. E. Adeney, 
mdon. ; 

18,984. INDIA- RUBBER Tires, A. M. Clark. — (A. 
Hutchinson and Co., France. 

18,985. Mitts for CrusHina Ores, &c., W. H. Coward, 
London. 

18,986. ConnEcTING and DisconNEcTING GEARING, R. 
Schwéers, London. 

18,987. AssisTING AnrmALs to Get Up after FALLING, 
W. B. ers, London. 

18,988. TEA and CorFee Pots, W. B. Chalmers, 


18,00 ne Imitation STAMPED LEATHER WARE, 
so. Provvcriox of Cuioni, &c., J. Greenwood, 
18,991. SMoKELEss FUEL, R. F. Strong, London. 

18 eo nuameme Bricks, Ti.Es, Be W. Smartt, 
a ee Crocks, N. Prokhoroff and N. Fahl- 





18,994. Rest for Sarety Bicycies, A. E. Adcock, 
Portslade-by-Sea. 

18,995. LupricaTinoc, H. Morris, Newport. 

18,996. Hoists, R. C. Sayer, Bristol. 


24th November, 1890. 
18,997. Macuinery for Currinc Paper, P. Hooker, 
London. 
18,998. Automatic Brakes, P. Redford, Manchester. 
18,999. Enoine Inpicators, J. Wilkinson, Hull Green, 


near ls 

19,000. ‘“‘ Buntinc” Heaps of Rops, J. Hollingworth. 
—(G. Webb, United States. 

19,001. Trumminc Heaps of Botts, J. Hollingworth.— 
(G. Webb, United States. 

19,002. Taprina Screw EADs in Nuts, J. Holling- 
worth.—(G. Webb, United States.) 

19,003. SrrencrH TxsTers, A. P. Lisle and F. C. 


Kitchen, Taunton. 
19,004. ExTension Lamps, C. P. Shaw, Birmingham. 
19,005. Watcu Sranps, F. Ryley, Birmingham. 
19,006. Leacine for Ca1Lpren, W. Peake, Nantwich. 
19,007. Furnace Fives for BorLers, ¥ T. Milton, 


London. 
19,008. InpicaTInc OwneERsuIP of CaTTLE, R. G. Nash, 
Dublin. 


19,009. DRILL-PROoF ConsTRUCTION for Saves, &c., W. 
J. Beck and W. L. Wildy, Leeds. 
— Mera Protectors for Boots, &c., R. Wright, 


19,011. SHuTrLes in Looms for Weavine, J. and J. 
Ingham, Bradford. 

19,012. Boors and Sxozs, W. Wills and G. W. Beattie, 
Northampton. 

19,013. HorsesHogs, C. Bauer, Kent. 

19,014. WaTer-cLoset Apparatus, D. Gill, Weston- 
super-Mare. 

19,015. Automatic Fire ExtincuisHers, F. W. Hardy, 
Middlesbrough. 

19,016. Foipine Cor, J. A. Matthews, Gloucester. 

19,017. Packinec Ep1suzs, 8. M. Okell, London. 

19,018. FaciLitatine the Teacuine of Rarip ADDITION, 

. Darricotte and J. Horn, London. 

19,019. InpicaTING TeNsIon upon the Warps of Looms, 
F. W. Gelder, London. 

19,020. Automatic FricrionaL Drivine Spinpze, E. 8. 
Bond, Birmingham. 

19,021. Curistmas Carp, G. Bidder, Mitcham. 

19,022. PaorocrapHic Suutrers, G. H P. Burne, 
Leicester. 

19,023. Suutres, J. Ireland, Dundee. 

19,024. TrEaDs of Steps, T. H. Clifton and L. J. Docker, 


London. 

19,025. Susstirure for Scuoot Suares, T. Thorp, 

ncashire. 

19,026. MatcH-MAKING Macuinery, E. Paul, Liverpool. 

19,027. Evaporatina Sat Water for Borers, J. 
Kerr, Liverpool. 

19,028. Borr.e Stopper, T. de Poidevin, Guernsey. 

19,029. Curtinc SLEEvEs of Coats, J. W. McDonald, 
London. 

19,080. Gas-HEATED Ovens, R. A. Gilson and W. J. Booer, 
Londo: 


mn. 

19,081. GotFine Ciuss, R. Ellis, Edinburgh. 

19,032. Brarinas for VeLocirepEs, W. E. Roberts, 
London. 

19,033. ELecrricaL SwitcHeEs, Woodhouse and Rawson 
United.—(A. W. T. Hinde, Australia.) 

19,034. Evecrricat Apparatvs, R. J. Jones and Wood- 

house and Rawson United, London. 

19,085. Dynamos for MepicaL Purposes, F. W. Dodd, 
London. 

19,086. Butron, &c., W. Kilsby, Southall. 

19,087. ConTROLLING the Potarity of Iron, &c., J. 8. 
Gisborne, London. 

19,038. Grass, 8S. M. Cockburn, London. 

19,039. Curtine Coat, &c., C. W. and L. B. Atkinson, 
London. 

19,040. TrRimminc Epces of Frames, A. Bridgman and 
D. House, London. 

19,041. Cigar Hotpers, &c., P. Drummond, Glasgow. 

19,042. Lapy’s Sarety Sappie Crutcu, W. Roberts, 


Harpenden. 

19,048. Borrties, &c., E. Guyard, London. 

19,044. ReMovAL of Smoke, &., from the Arr, E. Oades, 
Lon 


don. 
19,045. AUTOMATIC TYPOGRAPHIC ADJUSTING DEVICES, 
G. A. Botton, London. 
—_ Lactic Acip and its Saurs, A. E. Delacroix, 


mdon. : 
19,047. Gas Propucine Apparatus, G. F. Redfern.— 
(La Société Anonyme des Moteurs Themiques Gardie, 


France. 
19,048. InpicaTING Names of Srations, W. Schlosser, 


mdon. 

19,049. Exvecrric Licutrnc Appiiances, F. L. Muir- 
head, London. 

19,050. Sprinc Fastentnc for Guoves, F. J. Martin, 
London. 

19,051. Two-WHEELED Venicies, E. 8. Annison, 


mdon. 

19,052. ComprnaTion of INGREDIENTS, &c., M. N 
Malli ™ London. 

19,053. DRESSING 
hame, London. 

19,054. Construction of Tramways, T. G. Gribble, 
London. 

19,055. Merauiic Decoration, &c., of Giass, W. H. 
Willoughby, London. 

19,056. Lisinc BrusH ATTacHMENT, G. F. Kincaid and 
H. Goujon, London. 

19,057. Erecrric Arc Lamps, W. P. Thompson.—(R. H. 
Beach, United States.) 

19,058. Lirts, A. Eichert, London. 

19,059. AuToMATIC CoIN-FREED Macuines, J. Mason, 

mi 

19,060. 

Loi 


Orgs, C. Liihrig and J. C. Cuning- 


on, 
AUTOMATIC COIN-FREED MACHINES, J. Mason, 


ndon. 

19,061. Grinpinc Mrinerat Susstances, W. H. Thomp- 
son, London. 

19,062. ATTAcHMENTs of Skates, E. A. Cumming, 
London. 

19,068. Cermines, T. H. Recknell, London. 

19,064. Beps, &c., A. J. Goodwin, London. 

19,065. SuLPHONATED THroniNEs, 8. Pitt.—(Z. Casella 
and Co., Germany. 

19,066. Oxypisinc LinsEED O1s, C. F. Leake, H. W. 
yg & and C. E. Lucas, London. 

19,067. Nigar Licuts, 8. Clarke, London. 

19,068. TELEPHONE SPRING Jack SwitcueEs, J. E. Kings- 
bury.—(The Western Electric Company, United States.) 

19,069. Cuairs, A. Troescher, London. 

19,070. Propucine Castor O11, O. Imray.—(C. Spiegel, 
Russi 


ussia.) 
19,071. Sussectine Liquips to CENTRIFUGAL ACTION, 
O. Imray.—(A. Bergh, Denmark.) 
19,072. Szatine Wax, &c., O. C. Strecker, London. 
19,073. INTERLOCKING, &c., RatLway Pornts, F. Swift 
and E. Humbert, London. 
19,074. Propucinc Mepicinat Compounps from 
EREAL O1Ls, J. Y. Johnson.—(F. von Heyden, 


Germany. 
—. PorTFOLIO and Writinc Casges, E. Laws, 
Lo 


mdon. 
19,076. Exvectric Sarety Fuses, W. M. Mordey, 
London. 
25th November, 1890. 


19,077. Metat Srraps, H. J. Allison.—(S. C. Cary, 
United States.) 

19,078. CowL, W. H. Day, West Cowes. 

19,079. ELecrric Cases, J. Armstrong, Bilston. 

19,080. CaLenpDaRS for ADVERTISING, C. F. Pond, 


London. 
19,081. WorkmEn’s Can with Cup, D. W. Ker, 


Dumfries 


19,082. ConstructiNa Water Tuse Boiters, G. Diirr, 


asgow. 
19,083. CouRSE REGISTERING Compass, J. O’Niel, Bir- 
min; fe 
19,084. Rupper Tires for Ve.Locirepss, H. H. Fox, 
Birmingham. 
19,085. Toox for PLacine Pastry in Ovens, A. Zillwood, 
Southampton. 
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19,086. Pex, Pencit, and Ink Eraser, A. B. War" 
hurst, Manchester. 

19,087. Rerriceratinc, J. Erny and Z. T. Subers, 
Birmingham. 

19,088. Dricuixc Square Howes, &c., A. Rashleigh, 

mdon. 

19,089. Maxine Sutruate of Avmonia, G. E. and A. R* 
Davis, Manchester. 

19,090. Gummine Leaves in Meworanpum Books, R 
P. Cato, Oxton. 

19,031. Fastenines for Doc Cottars, &c., T. Freeman, 
Birmingham. 

19,092. DirrerentiaL Gearinc, T. Burton and H. 
Cliff, Oldham. 

19,093. Lire-Bvors, J. Snowden, London. 

19,094. Tension Device for Winpow-BLIND Corps, 
8. M. Gully, Bristol. 

19,095. Apvertisine, P. H. Chase and J. T. Pickering, 


yo 

19,096. Lamps for Cycies, W. Bown and R. Chalmers, 
Birmingham. 

19,097. Maxine Incanpescent Lamps, A. M. Clark.— 
(A. Bornholdt and J. Glatz, United States.) 

19,098. Lippinc, &c., PorK and other Piss, F. James, 
Longton. 

19,099. ConnectTinc Pipes, S. D. Brentnall and W. 
Gleave, Manchester. 

19,100. Decorticatinc PLants, G. E. N. 1. E. Subra, 


on. 

19,101. TRansuirrinc Motion at Varyine ANGLEs, 
J. W. Newall, London. 

19,102. Tarrinc_Dirrerext Mareria.s, J. F. Ander- 
son, Dundee. 

19,103. Lamps, E. Kaye, Leeds. 

19,104. Steeve Links and So.rraires, T. N. Grant, 
B ‘ham. : 
19,105. Ruter and Pew and Pencit Prorecror, J. B. 

—e. Birm a. 
19,106. Heatinc ILeRS for Fiyrsc Macurines, F. 
clough. ; 
19,107. Paper Putr Beatinc Enorxes, A. E. Reed, 


on. : 

19,108. Comsrxations of Motive Power, C. Adams- 
Randall, London. 

19,109. Warcnes and Ciockxs for Inpicatine Dates, 
The English Watch Company and J. Collett, Bir- 


mingham. 

19,110. Evaporatinc and ConcentraTinc SoLvrtions, 
J. A. Morrell, London. 

19,111. Steam Enornes, J. Walton and F. Gilman, 


jirmingham. 
19,112. Type-writiyc Macaixes, D. B. Adamson, 
vel 
19,113. Tramcars, Omyrpuses, &c., W. Keown, Man- 
chester. 
19,114. Tires for Wares of Cycies, &c., W. Nolan, 
Dublin. 
19,115. Stream Generators, W. Cooke, Liverpool. 
19,116. Nox-sHapowmsc Pararrin Lamp, A. Wood, 
Manchester. 


Tomson, London. 

19,118. Hypravtic or Steam Sreermnc Gear, W. B. 
Creighton, London. 

19,119. Sewrsc Macsrnes, J. and W. U. Morton, 


ow. 

19,120. Sprinc Burrers, P. Wheeler, Birmingham. 

19,121. Packine of CaLoripe of Luuz, T. Needham, 
Huddersfield. 

19,122. Raitway Heater TRavEviLine Oven, D. Rees, 
Leeds. 


19,123. Lyprcatine the Situation in a Suarv, &., P. 
Foulkes, Manchester. 

19,124. Gotr Scorinc Carps or Sueets, 8. W. Gillett, 

‘anchester.* 

19,125. Friction Matcues, W. M. Nix, London. 

19,126. Latcu Locks, D. E. Grant, London. 

19,127. WuirrceTree Hook, C. W. Blackburn, J. J. 
Patton, and B. 8. Coffman, London. 

19,128. Pressinc Meat, E. M. r, Harti 1. 


19,176. Hanp Puorocrapuic Cameras, G. Houghton, 
P. Hargreaves, and E. Smith, London. 

19,177. Compressinc Pump, G. Westinghouse, jun., 
London. 

19,178, Pepsry, O. Imray.—({The Mosquera Julia Food 
Company, United States.) 

19,179. Unitine Iron or Steet Prares, J. C. Bayles, 


ndon. 
19,180. Wei_pine the Epers of Piates, J. C. Bayles, 
London. 
19,181. Exrractinc Gotp from Murxerats, J. B. 
Hannay, London. 
19,182. Bar Hanpies, H. King and J. Wainwright, 


ndon. 

19,183. Beps or Mountines for Howrrzers, T. English, 

ondon. 

19,184. Frower and Time Pisce, F. Boffa.—(J. Dew- 
wagner, Germany.) 

19,185. Lessenrno Norse from the Krockine of Rat- 
way CaRRIAGE Winpows, &c., W. Wainwright, 
London. 

19,186. Maxine Rivets, W. Skaife, London. 

19,187. Corrine out Fiies for Boots, &c., G. Valiant, 
London. 

19,188. Emposstnc Macuines, G. Valiant and C. 
Dancel, London. 

19,18° Grates, C. 8. Keith, London. 

19,190. Steam Enoines, L. A. Le Mieux, London. 

19,191. UnpeRGrRounD ELectric TRAMWAYS, 
Wheless and 8. E. Wheatley, London. 

19,192. Sasa Houpgrs, G. H. Spring, London. 

19,193. Lockie Nuts on Bouts, H. H. Lake.—(1V. M. 
Wotton, United States.) 

19,194. Separatinc Granutar Scsstances, H. H. 
Lake.—({0. M. Morse, United States.) 

19,195. Bearrnos for Putieys, &c., A. Dopp, London. 

eo Water Gavcrs, J. A. and J. Hopkinson, 

ndon. 

19,197. Hoox Nats or Screws, H. A. Murton, London. 

98. ReMovine Acrospires from Matt, 8. Hirschler, 
London. 

19,199. TaHerMometers, J. Kent, London. 

19,200. Lens Grinpino Macutngs, R. B. H. Leighton, 
London. 

- Noyx.conpuctinec Heat Composition, H. W. 
Johns, London. 

19,202. Non-conpuctinc Heat Composition, H. W. 
Johns, London. 

19,208. Tais Meta. Tuses, L. Hausmann, London. 

19,204. Bicycie, &c., Tires, J. F. Bennett and E. P. 
Hides, Sheffield. 

19,205. Exvecores, P. H. Papps, Winchester. 

19,206. SprvpLes and Boxnsins for Spinnixa MACHINES, 
T. Wrigley, Manchester. 

19,207. Frre-tichters, W. Shaw, Bradford. 

19,208. Perpetual MoveMENT, A. Blattner, London. 

19,209. VeLocipepes, H. Parsons, Birmingham. 

26th November, 1890. 

19,210. Eye Guasses, L. Courlander, London. 

yy Boor Sewrxa Macutngs, W. H. Dorman, Staf- 

© fo 

19,212. Steam Borter Tune, H. Corden, Hull. 

19,213. Norrock and Surrotk Latcues, R. Batey, 


‘ax. 
19,214. Rotary Steam Enaive, W. Walmsley, Bolton- 
le-Moors. 
19,215. QuapRUPLE Expansion Enoryes, L. G. McFar- 
iw. 





e. 
19,216. LeaTHER Boarps, C. L. Lawrence, Leicester. 
19,217. PortaBLe Heatinc Apparatus, A. Copie, 


London. 
19,218. Stor Vatves, H. E. Bedford, Liverpool. 
19,219. SutpHate of Ammonia, &c., H. C. Bull, Liver- 


pool. 
19,220. CLEANSING Fitters, &c., C. H. Beloe and F. 
Candy, Liverpool. 





19,129. Wearinc Surraces, J. Whiteley, Manchester. 

19,130. Gurrars, &c., H. Dixon.—(A. L. Plongeon, 
United States.) - 

19,131. Doce Cotiars, J. Symonds, London. 

19,132. Hat Susrenpine Devices, H. Straube, London. 

19,133. Crrupinc Sueet Meta, C. J. Colling, London. 

19,134. DisPLayine ADVERTISEMENTS, D. McG. Walker, 
Manchester. 

19,135. CoLLapsiBLe Boxes, Blake and Mackenzie and 
W. E. Walmsley, Liverpool. 

19,136. Drawiyc or Extrractine Naits, W. P. Thomp- 
son.—(S. Montgomery, United States.) 

19,137. Water Gavces for Steam Borers, J. Cameron, 


—_o 
19,138. Furnace Fives for Borers, T. Mudd, Liver- 


pool. 

19,139. Cowxs for Cammneys, W. P. Thompson.—(H. 
Faulhaber, Germany.) 

19,140. Hivcinc and CLosinc Doors, W. P. Thompson. 
—H. Faulhaber, Germany.) 

19,141. Doon Hixces, W. P. Thompson.—(H. Faul- 


, Germany.) 
19,142. Waee.{Rim and Tire for Bicycies, T. P. 
Watson and G. Lane, London. 
19,143. Hanp Cameras, W. H. Thompson and P. W. 
Husbands, London. 


19,144. Hixces, G. H. Williamson and A. Culpin, 
London. 

19,145. Macazine Guns, F. J. Penn and J. Deeley, sen., 
Londo 


mn. 

19,146. Tires for Cycies, &c., C. J. Reynolds, London. 

19,147. Dums Stop for Orcans, N. B. Dennys, London. 

19,148. Luccace LaBexs, A. J. Wheeler, London. 

19,149. Operatinc Steam Ewnoine Ixpicarors, J. D. 
Davies, London. 

19,150. Trees for WHeets of VeLocirepes, W. Hillman, 
London. 

19,151. Furniture, H. Slater, London. 

19,152. Tractors for Osstetric Forceps, A. B. Lyman, 


ndon. 
—, MetaL Tcstxc, E. Norton and E. Adcock, 


naon. 
ee Sena Door Sprive and Cueck, J. Bardsley, 
ondon. 
19,155. Execrricat Storace Batrerisgs, H. H. Lake. 
HG. EB. Hatch, United States.) 
19,156. Macazine Fire-arms, H. H. Lake.—{The Win- 
chester Repeating Arms Company, United States.) 
19,157. Skirt Buixpixos, H. C. F. Koch and J. P. B. 
Peto, London. 
—. Dyerne Sxerss or Hanks, P. J. Grandsire, fils, 
ndon. 
19,159. Wasuers, T. Gingras, London. 
19,160. AnTi-rouLine, &c., Compounns, M. E. Dejouge, 
London. 
19,161. BaRRELLING Beer and other Liquips, W. 
Albach, Londen. 
19,162. WeLpine by Execrricity, & , M. W. Dewey, 


London. 

19,163. Repucixc Ores, H. W. Lash and J. Johnson, 
London. 

19,164. Repucinc Ores, J. Johnson, London. 

19,165. Distrisutisc Powpers for Dresstinc PLANTS, 
&c., J. Hornsby, J. Innocent, and G. F. Strawson, 


mdon. 
—. Waeets for VeLocirepes, &c., W. J. Harvey, 


ion. 

19,167. Su_pHo-acips, J. Y. Johnson.—(Badische Anilin 
and Soda Pabrik, Germany.) 

19,168. Treatment of Cereats, E. Luck, R. Pott and 
N. Pott, London. 

19,169. Automatic SicNaLiinc Apparatvs, G. Willson, 
London. 

19,170. Root Currer with Cart, B. Wyatt, London. 

19,171. Iexrtion Devices for Gas Motors, E. 
Kaselowsky, London. 

19,172. LapeLursc Macaines, 8. L. Salamon, London. 

19,173. Time Stamps, J. D. Mallonce, London. 

19,174. Type-writinc Macutnrs, P. A. Newton.—(The 
Essex Universal Type Writer Company, Incorporated, 
United States.) 

19,175. Scourrnc Macaings, P. A. Newton.—(A. Sinrith 
a 


19,221. Siip-wixpinc Enoixes, H. W. Scothon, 
Notting lo 

19,222. Exnaust Openine Macurvyes, R. Taylor, jun., 
sem are 

19,223. Fititine and Weicurne Sacks T. Dibben, sen., 
Southampton. 


19,224. Insectinc Fue. into Furnaces, D. Appleton, 
Manchester. 

19,225. Warp Dressinc Frames, J. Pickstone and H. 
Mann, Radcliffe. 

19,226. Fastener for Gioves, E. J. Buckley, Ports- 


mouth. 

19,227. Pire-.ticuTinc Matcn Protector, L. E. 

Nicholas, Stretford. 

19,228. ApvusTinG Suirt-rronts, Currs, &c., A. Sykes, 

Huddersfield. 

19,229. Rerintnc Enoines for Paper-MaAkino, J. H. 

Shorrock, London. 

19,230. Burroy-sewinc Macuinery, F. Naylor and I. 

R. Hayes, London. 

19,231. Marker for Nore-Books, &c., A. A. Woodward, 
Bi ham. 


rming! > 
19,232. MuscLe-TestinG Macuine, J. Garrow and J. 
‘orwell, Glasgow. + 
19,233. Manuracture of Quits, &c., J. 8. Kerr, 
Glas 4 


Ww, 

19,234. Conrro.uinc Gas Licutine, H. C. Swindell, 

Birming| > 

19,235. Sewinc Macuine ATTacuMeEnts, R. Todd, Man- 

chester. 

19,236. Sicut-FEED Lusricators, W. James, Chester. 

19,237. Cuancinc Tone of a Pianororte, W. H. D. 

Donne, London. 

19,238. Crctomerers for VeLocirepes, C. H. Tustin, 

‘icester. 

19,239. Evecrric Switcues, H. Barton, London. 

19,240. Not-Lock Waser, N. B. Dennys and W. R. 
Sykes, London. 

19,241. AccouTREMENT Rack for Tent Pores, R. D. 
Collieson, London. 

19,242. ILtumination of Raitway Notices, &c., W. 
Goodall, London. 

19,243. Barres, G. Clarke, London. 

19,244. Cycies, B. Bogaerts, London. 

19,245. Tires for Cycies, T. W. Fullilove and F. W. 

amson, London. 

19,246. Vessets for Agratinc Liquips, R. Cox, 
London. 

19,247. Sprinc Sappies for VeLocirepys, G. Meader, 


mdon. 
19,248. Geartne for Rovine, &c., Frames, 8. H. Brooks 
and G. Shaw, London. 
19,249. VentrLatinc Geysers, J. Winterfiood, London. 
19,250. Gas Governors, J. Winterflood, London. 
19,251. ALaRUM AppPLiaNcE, C. Huelser.—(W. Madel, 
Germany.) 
19,252. a Wooten Fasrics, C. D. Abel.— 
(Philips and Mathée, Germany.) 
19,253. Coverinc Larce Spaces with Canvas, A. 8. 
Harrison, London. 
19,254. Rartway Carnriaces, H. Crossley, London. 
19,255. Szat Pap for Hip and Hor Barus, M. Alter, 
London. 
19,256. Construction of ‘‘Sweiuis,” W. Harker and T. 
E. Hodson, London. 
19,257. InK-HOLDERS, U. Esmarch, London. 
19,258. Locxrxe Biocks, D. A. Crombie and E. R. 
Fletcher, Glasgow. 
19,259. MANUFACTURE of GunPpowpER, G. G. André, 
London. 
19,260. Woop-worKInc Macuives, C. J. and J. W. 8. 
Smith, London. 
19,261. Dust CoLiector, J. J. Harvey, London. 
19,262. Fioatine Caissons, M. W. Aisbitt, London. 
19,263. Kw»iTTED DS, L. Woodward and A. Lee, 


London. 
19,264. FasTenrnc Artictes of Cioruinc, H. H. 


Ay’ Ah and A. C. Frost, London. 
19,265. Printixa Types, N. Browne.—(H. Butter, 
Germany.) 


19,266. Loaptna Rarmway Trucks, &c., E. Coppée, 
London. 
19,267. Apparatus for Stantinc Venicies, R. Jackson, 


London. 
19,268. Makino Heaps for Casks, A. Dun! London. 





md Sons Carpet Company, Incorporated, United 
Stotes.) 





bar, 
19,269. Jomntinc the Epors of Staves for Casks, A. 
Dunbar, Lon 


x don. 





19,270. Riverrine Too. for Watcumakers, J. Schwen- 
demann and C, Perrot, London. 
19,271. Tittace Impcements, G. Brown and Son, 
London. 
72. Exvecrric So_perine Irons, C. E. Carpenter, 
London. 
as ye SeamMiess Rupper-Lined Hosr, E. N. Foote, 
mdaon. 
19,274. Reoutatinc Suurrers for Cameras, A. 8, 
Newman, London. 
—, Varnisu for Coatina Ctotu, R. C. Anderson, 
ndon, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


434,130. Cenrrirveat Separator, 7. 7. A. Hansen, 
Copenhagen, Denmark.—Filed July 7th, 1888. 

Claim.—In a milk and cream separator, the combi- 

nation of the drum with the ring B, located in the 




















neck of the drum and having the cream outflow open- 
ing, and the regulating pin T” in said opening, said 
pin being cut away to form an outlet dec’ g in 





width toward the periphery of the drum, substan- 
tially as described. 


434,206. ArmaTuRE ror Dynamos, A. Schmid, Alle- 
gheny. —Filed December 7th, 1889. 

Claim.—(1) The combination, with an armature core, 
of coils separately wound and applied to the core, 
holding-plates beneath the coils, blocks between the 
outer sides of adjacent coils, and holding-bolts extend- 
ing through said blocks into said plates. (2) In an 
eniabere tor electric machines, the combination of the 
plates let into the core of the armature beneath the 
coils, wedges placed between the outer edges of the 
adjacent coils, outer plates entering grooves in the 
poles of the core, and bolts binding said outer with 





said inner plates. (3) In an armature for electric 
hines, the bination of the coils surround: 

the respective poles, clam onereting outside sai 
coils and entering grooves formed in the pole-pieces, 
and bolts bin the central portions of said clamps 
in position. (4) In an armature for electric machines 
the combination, with a core having pole-pieces formed 
with grooves at the outside surfaces of said coils, of 
plates entering the grooves, and bolts extending 
th: h said plates into the core, substantially as 
described. 





434,294, Mops or Saarino Cast Strekt, J. A. Potter, 
Homestead, Pa.—Filed December 5th, 1889. 
Claim.—(1) In the art of shaping cast steel, the im- 
vement which consists in charging molten steel 
to a cavity of contracting cross section. ss 
it to solidify therein, and then forcing it through su 
cavity, whereby the metal is laterally reduced and 
compacted substantially as and for the pu de- 
scribed. (2) In the art of shaping cast steel, the im- 
vemnent which consists in charging molten steel 
to a mould cavity of contracting cross section, com- 


[434.294] 











pressing it therein and permitting it to solidify under 
such compression, and then forcing the solidified and 
compressed me’ h such cavity, whereby the 
metal is laterally reduced and fo substantially as 
and for the purposes described. (3) The combination 
of the mould having a cavity 8 for receiving molten 
, a contracted cavity having an open end, and a 
hydraulic cylinder and ram, substantially as and for 
e ——— described. (4) The combination of the 
m having a cavity 8 for sneeiting cuties steel, a 
contracted cavity, and a hydraulic cylinder and ram, 
and By 7, w fits around the ram, substantially 
as and for the described. (5) The combina- 








tion of the mould having a cavity 8 for receiving 





tae. 
molten steel, a contracted cavity hay 
a hydraulic cylinder and ram, ond Pp Re le 
substantially as and for the purposes described, 


434,419. Loom Snurrie Arracument for Prey EN 
. “NIIN 
aor a Baumann, Adams, Mass, Filed 
Claim.—The combination, with the bobbi . 
spindle, of the spring pressed bar g, adapted ta he 
forced in contact with the spindle and serve as a welt. 
thread breaker, the locking lever i, for engaging said 


n end, 
cover, 





bar and holding it out of contact with the spindle, the 
rock lever i, pted to be en by a tightened or 
tangled warp thread and provided with cam projec: 


tions to bear on and depress the lever h, to release the 
bar g, the yielding guard arm ¢, and the spring /, for 
sup} the lever 4 and guard ¢, substantially as 
shown and described. y 


456. Table on orneR Leoorp ArticLE, W’, B, 
Pellett, Flint, Mich.—Filed October 17th, 1889. 
Claim.—In tables and other articles having detach. 
able corner legs or ape, a top or upper bed, and 
rails upon the under side of said bed or top forming 4 
frame for the latter to rest upon, the combination 
with the said bed or top and either detachable leg Cc 
having pockets ¢ ¢ with bevelled sides in its sides, of 
the rails B B, having bevelled ends arranged to fit said 





anger ¢, and having hook-shaped pockets ¢ in their 
aaa * yy? comune _— D, having hook- 
8 sides, lips 64, e pockets ¢ in the rails, 
and the inclined screw bolt E oe at a downward 
and outward incline entirely through said plate and 
leg, and having a nut whereby when the nut is 
tightened the ends of the rails will be drawn tightly 
into the pockets ¢ and the leg drawn upward against 
the top or bed, substantially as set forth. 


434,469, Currer-bar Guipg, R. J. Robinson and C. F. 
Collins, Linneus, Mo.—Filed April 2nd, 1890. 

Claim.—(1) In a harvester, the combination, with 
the finger bar and the independent guard fingers 
detachably connected thereto and having laterally 
projecting arms en ing the arms onadjacent guards, 
the rear faces of said arms forming a shoulder, of a 
movable bar carrying friction rollers and standing in 
rear of said shoulder, and means, substantially as 
described, for adjusting said movable bar forward and 





back, as and for the purpose set forth. (2) In a har- 
vester, the combination, with the finger bar A and 
the m ble bar 5, of metallic straps 20, inclosing said 

bar and vided with aligned slots through 
their bodies, bolts 26, passing through said slots, a 
shoulder at the front end of the lower member, and 
an upwardly bent portion 23 in the body of the upper 
member, between which said movable bar is clamped, 
as set forth. 


434,504, Seep Dru, W. Craggs and H. B. Crayys, 
Kilbourn, Ill.—Filed June 4th, 1890. 

Claim.—(1) In a seed drill, the combination, with 
the runner O, with its shank B and lugs K and J, of 
the bracket T, and rod H, provided with the pulley P, 
substantially as set forth. (2) In a seed drill, the 
beam C, provided with the rw Q, in combination 
with the runner O and shank B, with its lugs K and 


[434,504] 























J, and the rod H, provided with the pulleys P and 
cable R, secured at either end by eyes 8 and 8’ to 
beam ©, as described. (8) In a seed drill, the combi- 
nation, with the runner O, provided at its forwa 

end with ears M, pivotally connected to the hangers 
L Lin working connection with the beam C, provided 
with the pulley @ of the rod H, provided with the 
pulley P, and the cable R in connection therewith, 





substantially as set forth and described. 
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THE SMITHFIELD CLUB SHOW. | Bach wheel is, we are told at the time, the representative | altogether, and resorted to springs between the main 
Md dh of finality. The curious point is that they are never seen | axle and the engine, and they have, on the whole, been 

Tux most careful searcher for novelties in steam engi- | any more. At Messrs. Fowler's stand will be found this | successful. 
ering will fail to find anything deserving notice in the | week McLaren’s patent wood block wheel. In the rim} - We illustrate below a traction engine exhibited by 
Avricultural Hall, Islington, this year. Most of the | are formed two rows of cells breaking joint. In each cell | Messrs. Burrell, of Thetford. We have noticed, but not 
tands are occupied by the same firms that have used | is ut an india-rubber cushion, and on the top of the described, this engine before, and it deserves particular 
them in previous years; ever since, probably, the show ' cushion a wood block with the grain radiating. To each | mention because it presents several excellent features in 

















MESSRS. BURRELL AND CO.'8 COMPOUND TRACTION ENGINE. 


of the Smithfield Club was removed from Baker-street to | block is fixed a screwed pin, which passes to the inside | compounding, and has been made the subject of different 
Islington. A glance at the catalogues of these firms | of the rim, going through the rubber cushions and the | experiments by the makers. The engine is mounted cn 
indicates that they have not stood still, but they | floor of the cell. .The pin is: long enough to give room | springs, and to provide for the vertical movement the 
have not sent to London anything that has not been | for a few inches of helical spring, which is set up by the | second motion shaft is fitted with a universal joint in the 
exhibited before. On the whole, all the engines shown | nut, and so pulls the wood block in on the cushion. A/| spur wheel. This arrangement was introduced by Messrs. 
are good—some admirable in workmanship, design, and !' very elastic tread is got in this way; and we have no’ Burrell three years ago, and sixty engines have since been 









































































































































DETAILS OF MESSRS. BURRELL AND CO.'’S TRACTION ENGINE. 


finish—but it would be waste of time and space to give | reason to doubt that the wheel will work very well on | thus made, and have all given complete satisfaction. The 
descriptive particulars of perfectly familiar examples of | pavements or dry roads. What would happen on muddy way in which the cylinders are compounded will be 
mechanical engineering. One or two subjects are pre- roads experience is lacking to tell us. The exertions of | readily understood from our detailed engraving. The high 
sented for consideration, and when we have dealt with | inventors during the last quarter of a century seem to | and low-pressure cylinders are set diagonally side by side. 
these, we shall have said all that need be said concerning | have been inadequate to the production of a wheel with | The two piston-rods are united by one crosshead, which 

e steam engines at all events. elastic tread which will satisfy all the complex and most | is cast in one piece with the guide blocks, which are of 

No show would be complete that did not contain a new | difficult conditions governing the use of traction engine | enormous length. The guide bars are of steel, and the 
elastic traction engine wheel. Every year for many | wheels. Nota few of the most eminent and successful | guide blocks are fitted with cast iron rubbing faces 
years one or more such wheels have been exhibited.! makers of traction engines have abandoned elastic wheels | pinned on, cast iron working admirably on steel, 
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The rods of the two slide valves, which are of the ordinary 
type, are secured to a single crosshead, actuated by 
excentrics and link motion in the usual way. The 
exhaust from the high-pressure cylinder passes direct 
into the low-pressure valve chest; but this chest is so far 
filled up by a projection on the cover, that the space in the 
chest to be filled with steam is only equivalent to that of 
the port. The steam passes direct from the high- 
pressure to the low-pressure cylinder, and there is con- 
sequently hardly any gap between the diagrams, as will 











2nd NOTCH, B.P. 160 Ib., REVS. 100, BRAKE H.P. 44. 
be seen from the specimen cards which we reproduce. 
We have here, then, an exceedingly compact compound 
engine, very simple, and very efficient and economical. 
The engine exhibited is called an 8-horse power, and the 
boiler has only about 150 square feet of heating surface, 
but running at 200 revolutions per minute with 160 lb. 
pressure, it’ has indicated over 80-horse power; and as 
the safety valves were blowing off all the time, there is 
reason to believe that if the load had been augmented 
and the boiler forced, the engine would have indicated 
100-horse power, or 1-horse power per 1°5 square foot of 
heating surface. Even at 80-horse power, however, the 
actual bears to the nominal power a greater proportion 
than we have before met with, 50 indicated horse-power 
being about the most that can be got out of a nominal 
8-horse engine. 

We have said that Messrs. Burrell have carried out 
some experiments of an interesting nature with traction 
engines. The results they have obtained will probably 
come as.a surprise to some of our readers. 

In the earlier traction engines the motion of the crank 
shaft was transmitted to the road wheels bya pitch chain. 
These engines, it is well known, possessed wonderful 
hauling powers, powers out of proportion to those obtained 
since with geared engines. For several years the chain 
has disappeared from traction engines, gearing taking its 
place; and engines are known as three-shaft and four- 
shaft engines, according to the number of wheels used to 
fill up the interval between the crank shaft and the spur 
wheel on the main axle. Singularly enough no one 
has, up to a recent date, thought of finding out by 
actual trial how much power is lost by adding to 
the number of gear wheels. Messrs. Burreli, however, 
recently tested a three-shaft engine against a four-shaft 
engine, and found that the four-shaft engine wastes 
25 per cent. more power than the three-shaft engine. 
The ultimate pulling power of the engine is settled, of 
course, by the ratio which the distance passed over per unit 
of time by road wheel bears to the distance passed over by 
the piston. This varies in different engines by different 
makers. Buta large deduction must be made for the fric- 
tion of the engine and gearing, and, of course, for the effort 
demanded by the whole machine, regarded as a vehicle, 
for its own progress. Very careful experiments made 
with nominal 6 and 8-horse power engines, alike in all 
respects save the number of shafts, showed conclusively 
that the three-shaft engine will pull 25 per cent. more 
load at the same speed than a four-shaft engine will. In 
one experiment it was found that the power required to 
haul 20 tons 4 cwt. up an incline of 1 in 13 was 33 indicated 
horse-power. The engine itself demanded 13-horse power 
to take it up the same incline without a load, so it may 
be taken that 1 indicated horse-power suffices to haul 
one ton up 1 in 13. The resistance due to gravity is 
172 lb., and 172 x 191 = 33,000 nearly, that is to say, if 
the speed had been 191ft. per minute, the resistance of 
gravity alone would nearly equal 1-horse power. The speed 
was actually about two miles an hour, or 176ft. 
a = 187 lb. as the resistance per 
ton needed to absorb one horse-power. This exceeds the 
resistance due to gravity by only 15 lb., which is absorbed 
by the road resistance. This appears to be far too little, 
and we take it for granted that the speed was less than two 
miles an hour, or else, what is more probable, that the 
incline was not uniformly 1 in 13. As an example 
of what these engines do in regular, not experimental, 
work, we may say that one at work near Dover regularly 
draws four trucks loaded with flints, representing a gross 
hauled load of nearly fifty tons, the average consumption 
for a ten hours’ day being 6cwt. of coal. In another 
case a comparison for regular work between an old 
pattern 8-horse power and a compound 8-horse power, 
both by Messrs. Burrell, shows a saving of coal and water 
of 30 per cent. The most noteworthy thing about these 
figures is, however, the lesson which they teach concern- 
ing the enormous waste of power brought about by the 
use of a single extra shaft and spur wheel. 

At the stand of Messrs. Clayton and Shuttleworth will 
be found a 10-horse compound engine, with a wrought 
iron frame. Wrought iron or steel frames are, of course, 
not new; but they are excellent in many respects, and 
the way in which Messrs. Clayton and Shuttleworth have 
used wrought plates in bwiding up the frame of the 
engine in question deserves particular attention. It is in 
every way excellent. Every year the Stamp End Works 
show something extremely elegant in design and admir- 
able in finish, and it seems a pity that these beautiful 
little machines should often find their way into cellars 


per minute, and 





and out-of-the-way places, where they are never seen 
and are badly kept. They are far too dainty for such 
a fate. 

In thrashing machine construction there is nothing new 
to record. It is perhaps hardly to be expected that there 
would be, for those who would be likely to have anything | 
new, namely, those who intend to compete for the Royal | 
Agricultural Society's prizes next year, would not be 
likely either to exhibit or to say much of the machines | 
and improvements they propose to compete with. All| 
the leading makers exhibit a machine; but they might | 
almost as well exhibit a board with the words, “ We | 
make thrashing machines,” and it would occupy less | 
space. The thing that is wanted now is the discovery of 
some necessary agricultural operation that is not yet | 
performed by machinery; for, according to the manufac- | 
turers, all the machinery for any of the operations now 
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the annexed engraving, Fig.1. While actin i 

divider in conjunction with the fixed divider, finding se 
way inbetween the cut and the standing corn, it also by its 
rotation acts as an efficient separator, and will pull the 
cut from the uncut corn when it has laid and tangled 
It is driven, as will be seen, by a chain, which receives 
its motion from a pinion at the rear end of the bottom 
canvas elevator roller. Another detail is that for 
tightening the canvas as it runs over the rollers 
When this is done by means of independent. springs, 
as seen at the frame sides in Fig. 2, the parallelism 
of the rollers is not necessarily maintained, although 
that is desirable. To secure this, and the free adjust. 


ment of the rollers to the canvas, whether wet or dry, the 
parallel pinion-ended rod shown in Fig. 2 is used. This 
secures the equal movement of the bearing at either end 
of the rollers. All the bearings in Messrs. Hornsby g 


Fig. 1-HORNSBY’S FLAT ROTARY DIVIDER FOR REAPERS. 


conducted on a farm is perfect, and what it will not do 
need not be done. 
Ploughs, and nearly all the tilling implements, are 
showing that monotonous uniformity in design which pre- 
cedes uniformity in paint, and even the workmanship has 
ceased to give rise to any comment worth putting into 
words. It is all respectable, and good enough, certainly, 
for the price that is paid for it. There are enough work 
and enough pieces in a sheaf-binding reaping machine to 
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machine are made so that they can accommodate them. 
selves to the spindles. They consist of a bush and a 
plate. The bush is an easy fit in the plate, which is 


/in most parts screwed to the side of the machine. A 


little lug—see Fig.4 on the bus’) fits easily in a slot 
in the hole in the bush, and receives a pin which retains 
the bush. These are samples of the almost hundreds 
of things which are buried in a modern sheaf-binder. 
reaper. 
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Fig. 2—HORNSBY’S CANVAS ROLLER TIGHTENER. 


make a last-generation man ask how many hundred 
farmers are supposed to club together to buy one of these | 
fittest survivals of agricultural mechanical phantasma- | 
goria, and to pay a professor to work it; but these 
machines are sold to the farmer for less than £50, and 
are worked by an intelligent farm labourer. There is 
something truly marvellous in the mechanical ingenuity 
and the perfection of manufacturing system that is | 
displayed in making these combinations for the price. A | 


Fig. 3 
HORNSBY'S BEARINGS FOR 
REAPER SPINDLES. 


combination which includes a reaping machine, a straw 
elevator, a bundling or sheaf-making apparatus, a part of 
a big sewing machine, and a sheaf-stacking or arranging 
apparatus, and which is placed on a field for less than 
£50, does not allow of much waste either of material or 
labour in its production, or allow of any imperfections in 
the processes of manufacture. 

Several of these machines are exhibited, including 
those by Messrs. R. Hornsby and Sons and Messrs. J. 
and F. Howard. In the former there are some new 





points to which we have not previously referred. One 
of these is the flat taper revolving divider shown by 


Messrs. Howard show some improvements in their 
sheaf-binder, including a new arrangement of chain 
drive from the main wheel. Each link of this chain is 
made thus, of cast malleable iron, 
and it affords an easy system of 
obtaining the desired speed without 
gear wheels. The chain is cheap 
and strong, and lends itself readily 
to a radial system of adjusting the 
height of the machine. Messrs. 
Howard also show an improve- 
ment in their mowing machine. 
That part upon which the knife bar 
hinges, and which itself pivots on 
the main frame, is made from one 
bent bar of wrought iron, and it is 
carried by a wrought iron bracket 
piece, the arrangement being one 
that secures strength and lightness. Messrs. Howard 
have become manufacturers of Ladd’s perpetual or con- 
tinuous hay and straw press, and exhibit one of their 
make, showing some improvements, including a quick and 
easy adjustment of the upper part of the machine, by 
which greater or less pressure is brought to bear on the 
bales or trusses. 

A new gas engine, which may also with slight modifi- 
cation and addition be worked as an oil engine, is exhibited 
by Messrs. Weyman and Co., Guildford. The engine 18 
simple and of good general design; but as we propose to 
refer to it fully after a trial of it, we need not describe it 
at length now. 

Messrs. Priestman show some of their now well-known 
oil engines; and Knight's oil engine is also shown by 
Messrs. Brown and May. : 

Messrs. E. R. and F. Turner show a sight feed lubr’- 
cator attached to the boiler of a portableengine. It dccs 
not, however, feed oil, but an anti-incrustator. 

Messrs. E. H. Bentall and Co. show on their stand a 
number of well-finished samples of nuts, bolts, and stucs, 

















FIC.4 
Howard's Reaper Chain. 
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of which they make a speciality, apart from their tilling 
and food-preparing machinery business. 

Mr. W. Gardner, of Gloucester, exhibits a form of 
machine for which there is in these days great demand, 
namely, a machine for sifting and mixing all kinds of 
powders, flour, dry chemicals, foods, spices, coffee, &c. 
The material is rubbed through perforated concaves or 
sieves by brushes, and falls into a box where two skeleton 
right and left-hand archmedian screw sections with small 
flat elevating plates attached do the mixing. 

Mr. A. C. Arter, of Barham, Canterbury, exhibits anew 
mower knife eye, for securing the knife-end of the con- 
necting-rod in a rapid and easy way. It is simply an 
upwardly projecting horn H, Fig. 5, forged on the knife 
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Fig. 5—ARTER’S MOWER KNIFE EYE. 


eye, a little to the rear of the eye, which receives the end 
of the connecting-rod. By turning the knife bar up, as 
shown by the dotted lines, the horn takes the position H, 
and the connecting-rod can be easily slipped aside and 
taken out and the knife removed. As the horn H moves 
with the knife, there is no rubbing of the back of the rod 
meee and forwards with that which keeps the rod in 
ace. 

The Harrison Manufacturing Company, of Stamford, 
show a new double-action haymaker with a new arrange- 
ment of gearing. The forkheads are mounted on the 
main axle. The gear is simple, and the machine is 
lighter than is usual with a double-acting machine. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Aden: Trade in 1888-9.—The United States Vice-Consul at 
Aden reports:—The year 1888-9 was the most prosperous 
Aden has ever had. Merchants have been offered greater 
facilities for importing and exporting goods by the increase in 
the number of vessels calling at Aden and by the establishment 
of a regular freight line between Aden and Bombay. The 
commerce of Aden is divided into foreign, Indian, and inland. 
Foreign imports increased by £362,250, or 21-25 per cent. over 
the preceding year. British imports—chiefly coal, cotton 
goods, glass, hardware, metals, &c.—by £130,072, or 45°25 
per cent., and in proportion of the whole from 25:1 to 26°65 
per cent. British shipping entering Aden increased by 
ninety-three vessels, or 10 per cent., and in proportion of the 
whole from 63-25 to 65°45 percent. Imports of coal increased 
by 52,300 tons, or 36°45 per cent., and in value from £1 11s. 7d. 
to £1 17s. 5d. per ton; metals, unwrought, by 41 tons, or 50°4 
per cent., and in value by £1683, or 124-7 per cent; metals, 
wrought, by 3124 tons, or 93°15 per cent., and in value by 
£3725, or 51 per cent. 

Australia: Agricultural implements.—The United States 
Consul at Sydney reports :—The value of agricultural imple- 
ments and machinery in New South Wales is estimated at 
£1,750,000. American mowers and reapers are preferred to 
English ; but the latter are said to be sold at a lower price 
and are much stronger and less liable to get out of order. 
Both Colonial and English machines are heavier than 
American, and may stand rougher use; but they are clumsy, 
difficult to handle, and their additional weight is no indica- 
tion of greater strength or durability. American machines 
are lighter, more graceful, and require to be handled in a 
different way ; those accustomed to use them being able to 
do much better and more work than with English machines. 
Threshing machines are popular here because the grain does 
not have to run through a winnower; but they are twice 
as heavy as American ones, and do not do the work as easil 
and rapidly. The Australian farmer prefers ploughs with 
iron beams and handles. English ploughs make a very deep 
furrow, which is usually required in the dry, stiff soil of 
Australia. There is little or no objection to American 
cultivators and harrows, especially for corn and maize. In 
Victoria and New Zealand, American mowing machines are 
always in demand; but in New South Wales and South 
Australia strippers are preferred to mowers, especially in the 
latter, where, the grain crop being light and scattered, it is 
more economical to strip than to mow. More attention is 
paid to agriculture in Victoria than in New South Wales, 
and there is a better demand for mowing machines and 
farming implements in the former. The Victorian Govern- 
ment not long since ordered a number of agricultural 
implements and machines from the United States, and 
exhibited them at various agricultural shows in the Colony, 
and subsequently presented them to the Agricultural College 
at Cashel, to be tested and reported on by the principal. 
Thompson’s steam generator was commended, especially for 
steaming food for stock. Walker’s improved wood and iron 
track carrier and Thompson’s wagon loader were declared to 
be valuable. The broadcast seed sower was too light for the 
stiff Australian soil; the back scraper was praised very 
highly, being cheap, strong, well made, and especially 
suitable for preparing land intended to be irrigated. The 
lyster and drill was found to be very valuable for sowing 
maize, the double moulds turned the soil right and left, the 
subsoil attachment loosened the soil at the bottom of the 
furrows, the seed being dropped in the fresh moist earth and 
immediately covered up by the wings of the subsoiler; a 
concave followed, pressing the earth down upon the seed. 
The garden harrows gave every satisfaction. The drills, 
fertilisers, and hoes were too light, but their design and 
workmanship was praised. The value of farm machinery in 
Victoria is estimated at £2,799,060. The Sydney Town 
and Country Journal recently recommended the adoption of 
steam harvesters, as in California. These engines will drive 
ploughs as well as reapers, and by their use wheat may be 
sown and harvested at from 6s. to 11s. per acre. 

Australia: New South Wales coal exports—The United 
States commercial agent at Newcastle reports :—The export of 
coal from the port of Newcastle, New South Wales, for the 
half year ending June 30th, 1889, amounted to 1,102,704 tons, 
valued at 10s. 63d. per ton. Of the total quantity 592,650tons, 





or 53°75 percent., went to the Australian colonies; 132,499 tons, 
or 12 per cent., to the United States; 102,703 tons, or 9:3 
per cent., to Chili: 53,441 tons, or 4°85 per cent., to India; 
32,512 tons, or 2°95 per cent., to Hong Kong; 23,768 tons, or 
2°15 per cent., to Singapore. 

Australia: Wire fencing in New South Wales.—The 
United States’ Consul at Sydney reports :—A considerable 
portion of the money expended by the various Australian 
Governments in trying to get rid of the rabbit pest was 
devoted to the erection of wire fencing, of which many thou- 
sand miles have been put up. The commission for reporting 
on the rabbit pest recommended the use of wire fencing 3ft. 
high with 1gin. mesh and No. 17 gauge, which size seems to 
have best answered the purpose. The cost, including erec- 
tion—about £82 a mile—is increased by the heavy duty of 
£3aton. The great bulk of the fencing comes from Eng- 
land, but a firm on the Paramatta River, near Sydney, 
manufacture a considerable portion from imported wire, 
paying a duty of £1 a ton. The freight on the netting is 
very heavy. The article takes up a deal of room, and is 
often injured during the voyage. 

India, Mortgages in.—The United States Consul-General 
at Calcutta forwards a report on recorded indebtedness in 
India, i.e., “means open to the public for ascertaining from 
public records the outstanding charges, debts, and liabilities 
of others.” The subject is divided into cancellations, fore- 
closures, increase and decrease of mortgages, interest, liens, 
mortgage complications, partial payments, ratio of mortgages, 
record of mortgages, registration.—United States Consular 
Reports, No. 115, pp. 707—712. 

India: Trade of Bombay in 1888.—The United States 
Consul at Bombay reports :—-Imports into Bombay increased 
by £1,260,975, or 5°1 per cent. over those of 1887. The in- 
crease was chiefly in coal, iron, machinery, mill-work, rail- 
way plant and rolling stock. The activity in mill construc- 
tion was greater than at any former period, greater lengths of 
railway line were in use, and the Tansa waterworks for the 
city of Bombay were in progress. Imports of merchandise 
from the United States decreased by £89,700, owing to a 
fall in the imports of kerosine oil. Among articles showing 
an improvement were cutlery and hardware. 

St. Helena: Decay of —The United States Consul at St. 
Helena reports :—Since the opening of the Suez Canal, this 
once wealthy island has been gradually declining. Many of the 
merchants have emigrated for the want of business, and there 
is not much forthe remainder. Their whole dependence 
was on ships coming here for provisions, vessels in distress 
putting in for repairs, the whaling fleet recruiting here, and 
the disbursements made by the Imperial Government in 
maintaining the garrison. Owing to the improvements in 
carrying provisions, ships go to sea better provided than 
formerly, and seldom have to call here. Vessels in distress 
try to get into Cape Town, where there are good docks. The 
whaling fleet, owing to the low price of oil, has fallen off to 
one-third of what it was a few years ago. The Imperial 
Government has reduced the garrison and the amount appro- 
priated for the island from £25,000 to £10,000. While the 
resources have decreased the population has increased, and 
there is a surplus of labourers who will have to emigrate or 
starve. Farming implements, consisting of churns, corn- 
shellers, hoes, mowing machines, ploughs, rakes, threshers, 
&c., are imported mostly from the United States. 

Canada: American agricultural implements in.—The United 
States Consul at Winnipeg reports :—The district of Manitoba 
and other territories known as Rupert’s Land, or the Colony of 
Assiniboia, had a local tariff of 4 per cent. ad valorem, and a 
considerable free list, which included agricultural implements. 
In 1874 the Canadian tariff, averaging 174 per cent. ad valorem, 
came into effect. In 1879 it was raised to 25 per cent., 
in 1883 to 35 per cent., and has had a very depressing effect 
upon the settlement of the country. In May, 1888, the 
following modifications came into effect : Garden rakes, hoes, 
two and three-pronged forks, to pay 24d. each, and 25 per cent. 
ad valorem; hay knives, four, five, and six-pronged forks 
8s.4d.adozen and 20 per cent. ad valorem; scythes, 10s. 
a dozen; shovels, spades, and spade-blanks 4s. 2d. a dozen and 
25 per cent. ad valorem. The importations from the United 
States for the year ending 30th June, 1888, amounted to 75 
drills, 17 ianning mills, 9 harrows, 10 harvesters, 12 hoes, 21 
mowing machines, 1530 ploughs, 8 scythes, 90 shovels and 
spades, valued at £5841, unenumerated valued at £1811; 
total, £7652. The importations from Great Britain, subject 
to the same duties, amounted to £80. The taxation is so 
nearly prohibitory that the importation from Eastern Canada 
is estimated at five-fold that from the United States. The 
value of implements imported from the United States during 
the quarter ending 31st March, 1889, was £3302, against 
£1260 for the corresponding period of 1888. 

Canada: American imports into Hamilton.—The United 
States Consul at Hamilton reports :—Among the heaviest im- 
portations of American origin into the province of Ontario 
are brass manufactures, coal and coke, iron manufactures. 
In the year ending 30th June there was imported from the 
United States into Hamilton brass and manufactures thereof 
to the amount of £4115, composed chiefly of chandeliers, 
hinges, locks, nuts, rods, &c.; coal and coke was less than for 
the two previous years, accumulated stocks were left over, and 
a large amount of wood fuel was used. There was no duty 
on anthracite coal, but a duty of 2s. 6d. a ton was maintained 
on bituminous coal as a protection to Nova Scotia. There 
was also a duty of 2s.1d. a ton on coke and coal, dust or 
screen. Imports of iron and iron manufactures amounted to 
£48,687, and consisted largely of small agricultural implements, 
builders’ hardware, cast iron hollow ware, machinists’ tools, 
&c. Canadian factories are vigorously competing with 
American makers in builders’ hardware. The lock manu- 
factory at Peterborough, Ontario, largely supplies the home 
district with many varieties of locks and fastenings. A 
factory in Hamilton manufactures locks and scales. A 
factory in Galt, owned by an American company, supplies 
circular and hand saws, some of which are exported to the 
United States; about 15,000 tons of pig iron are used here 
annually. Charcoal pig is imported from Detroit and other 
places in the United States, generally direct by consumers. 
Taking into consideration the cost of imported steam coal, the 
abundance of wood, and the heavy protection on iron, it is 
remarkable that the experiment of charcoal blast furnaces is 
not attempted in this province. English and Scotch pigs are 
also imported. A flourishing American company here—the 
Ontario Rolling Mills Company—utilises all the scrap iron in 
this part of the province in mills here and at Toronto, 
exporting to the States many thousand tons of rolling mill 
scale and cinder. Besides merchant bar iron they make 
nails, which find a market throughout Canada. The 
Providence Screw Company supplies screws throughout the 
Dominion. The numerous stove factories in this city consume 
large quantities of iron. Iron pipe makers were protected by 
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a duty of 30 per cent., else they could not : 
factories in thee States, where fuel is cheaper. “ompete aa 

Bahamas: Sisal industry.—The United State 
Nassau reports :—There can be no doubt or quest 
success of sisal culture in this Colony. It has passed 
beyond the experimental stage, and is giving daily evide “a 
that it will become a source of wealth to all concerned t! 
combined conditions of soil and climate especially ada, ted 
to the growth of first-class fibre, give this Colony a radio 
advantage over the other West Indian islands, where th 
plant may grow luxuriantly enough, but will be found deficient 
in good strong fibre. The poorer and more sterile the soil th 
better the result, and here the plant flourishes where ordinary 
vegetation seems almost impossible. It is a plant of unfail 
ing growth ; lives, without rain to moisten the soil, requires 
little cultivation, can hardly be exterminated, and its value is 
substantial.—For details see United States Consular Report : 
No. 114, pp. 434-7. * 

Canadian West Indian trade.—The United States Consul at 
Antigua reports:—The steamship Portia, the first steamshi 
of the Canadian, West Indian and South American Shenae 
ship Company, arrived here on 25th January last, and, after 
landing some cargo, proceeded next morning to Martinique 
The company’s steamers have been subsidised by the Canadian 
Government, and are to have a speed of twelve knots. The 
Canadian ports of call are St. John’s, N.B., and Yarmouth 
N.S. Their outward and homeward ports of call will be 
Bermuda, St. Kitts, Antigua, Guadeloupe, Dominica 
Martinique, St. Lucia, Barbadoes, Trinidad, and Demerara, 
Recent advices state that the experiment had failed, and the 
subsidy been withdrawn. 

Jamaica: Labour and wages.—The United States Consul 
at Kingston reports:—The average rates of wages paid 
about Kingston are for 
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Per cubic yard 
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Per acre 
Per lineal foot 
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Ditto, including removing to a 
distance not exceeding 80 
Excavating rocks, ‘inch iding i 
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Fencing, stake and rail 
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Painting, per coat 
Shingling .. .. .. Per sq. of 100ft. 
Walling dry stone .. .. .. Per cubic yard j 
~ rubble in mortar... .. ¥ _ 7 34 
Working hours are from 6 a.m. to 5 p.m., with one hour for 
breakfast, on Saturdays from 6 a.m.tolla.m. In the country 
the hours vary considerably, but as a rule they are from 
7 a.m. to 4 p.m., with one hour for breakfast, and the people 
seldom turn out for work on Saturdays. After making allow- 
ances for shorter hours in the country the rates are practically 
the same as in towns. 

Salvador: Trade in 1888.—The year was one of increased 
prosperity here. British imports increased by £32,362, or 20-6 
per cent. over those of 1887, and decreased in proportion of 
the whole from 31°25 to 30°25 per cent. Ironware decreased 
by £2212, or 5°65 per cent.; machinery by £2934, or 33:7 per 
cent. Imitations of British cutlery and hardware of German 
manufacture were in many cases palmed off as the genuine 
articles. Little progress was made with the railway to Santo 
Cera. The concession having fallen through, and the 
Government attempts to carry out the work being but feeble, 
there was a project to construct a line between the port of 
La Union and the important town of San Miguel. What 
this Republic requires for its further development is more 
railway communication. In Santa Anna there are many 
improvements, among which was a commodious market, 
erected with materials chiefly from England. An abundant 
supply of water was introduced into Chalchuapa. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
THE LANSDOWNE BRIDGE OVER THE INDUS AT 
SUKKUR. 

At the ordinary meeting on Tuesday, December 2nd, the 
President—Sir John Coode, K.C.M.G.—being in the chair, the 
aed read was on ‘The Lansdowne Bridge over the Indus at 

ukkur,” by Mr. F. E. Robertson, M. Inst. C.E. 

At Sukkur, where the North-Western State Railway had been 
carried across the Indus, the river passed through an isolated 
ridge of nummulitic limestone, and was divided into two channels. 
The Sukkur Pass was bridged by three spans of 278ft., 238ft., and 
944ft. respectively, while the Rori Channel was crossed in a single 
span of 820ft. The steel superstructure of the last-named span 
was designed by Sir A. M. Renda, K.C.L.E., and consisted of a 

ir of cantilevers, each having a projection of 310ft., carrying 

tween them a central girder 200ft. in vie soa The paper was 
principally a description of the methods mere in the erection 
of this span. Each cantilever had a vertical height of 170ft. above 
the abutment, and at this point the priricipal members consisted of 
a vertical pillar and an inclined strut or jib, united at the top by a 
horizontal tie, and tied back by an inclined land-tie or backstay 
anchored into the rock. When the anchorage had been bedded, the 
inclined guy and the vertical pillar were erected by means of tem- 

rary staging, and were per tly ec ted at the top. The 
inclined strut, which was 230ft. in length, was then built up from 
the abutment, being laid in its inclined position on staging at the 
lower end, and further supported, as it progressed, by tem- 
porary wire ropes from the vertical pillar. For the erection of 
the permanent horizontal tie between the tops of the pillar and 
the strut, a temporary wire rope suspension bridge was thrown 
across the space of 123ft. between their summits. This bridge 
carried a gantry, on which ran the travellers employed in erecting 
the steelwork of the horizontal tie. The cantilevers on each side 
of the river having thus been pushed forward with an over-reach 
of 123ft., a system of running overhead rope gear was fitted up, 
spanning the intervening gap, and serving for the erection of the 
remaining members of each cantilever piece by piece, The ropes 
were worked from the summit of each cantilever by winches, which 
were driven by a steam engine on land by means of a running 
rope. When the cantilevers had thus been carried out to their full 
length, the central girder was erected upon a temporary inverted 
bowstring, which was slung across the opening with the aid of the 
overhead gear. The Sukkur bridge was constructed and tem- 
a erected in England by Messrs. Westwood, Baillie, and Co., 

ndon-yard, Poplar, to whom we are indebted for the photograph 
from which we have prepared the engraving, page 471. 


THE NEW CHITTRAVATI BRIDGE, MADRAS RAID WAY. 
At the following meeting, on the 9th December the account of 
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“The New Chittensell sulle, Madras Railway,” by Mr. Ed, W. 
. Inst. C.E., was read, 
stoney, MI: I line of the Madras Railway was originally carried 
pe Chittravati River = a plate girder bridge, consisting of 

eg ns of 70ft. each. is bridge was opened for traffic in 
4 ee) was partially destroyed by a great flood in October, 
7 74, when nine of the piers were undermined and overthrown. 
18 ‘as afterwards re ired, and the damaged piers having been 
aa ced by screw-piles, the structure had served for some years 
ayes the traffic, but was now a mys by the bridge which 
rd ed the subject of this paper. The new bridge had a total 
— of 2680ft., consisting of nineteen spans of 140ft. from 
pn to centre of the piers. It crossed the river alongside the 
od bridge, but more nearly at right angles to the stream, the 
- roaches being formed by a railway diversion 1} mile in length. 
i “ source of the river was eighty miles above the bridge, and 
in that distance it drained an area of 2400 square miles. In the 
flood of 1874 its velocity was calculated to have been 84ft. per 

»ond, and the discharge 114,625 cubic feet ol second, Asa 
= the bed of the river was practically dry for nine months in 
he ‘year, and taking advantage of this fact, the dry bed of the 
stream was made use of for the transport of materials, for the 
erection of the ironwork, and for the operations connected with 
the sinking of the pier cylinders and the well-foundations of 
the abutments. The foun ations were carried down to the solid 
rock at a depth varying from 18ft. to 80ft. below the present 
bed, the overlying strata consisting of sand, gravel, and clay, and 
in some places of a deep bed of large trap boulders, The cylinders 
were sunk by various processes, according to the nature of the 
round, the greater part of the work being done by dredging. 
ohile some cylinders were partly excavated in the dry with the 
aid of pulsometer pumps, and in others the work was carried on by 
divers or by pneumatic apparatus. The superstructure was 
designed for a single line, the girders being of the Murphy- 
Whipple type. The ironwork of each span was erected, during 
the dry season, upon camber blocks laid — the dry bed of the 
river, and was lifted into place by 60-ton hydraulic jacks applied 
under the end pillars of each girder. The weight of each span was 
146 tons 12 ewt. 

The discussion was then commenced oot the two papers, and 
will be resumed at the meeting of December 16th, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl for the dilies af ene 
correspondents, 








SCREW PROPELLERS, 

Sir,—I see, in your notice in THE ENGINEER of the 5th inst. of the 
Jovrnal of the American Society of Naval Engineers, a statement 
referring to me as the promulgator of some peculiar—to say the 
least—doctrine about wedges of water — to propeller blades 
like limpets, and so producing negative slip. I cannot tell whether 
your reviewer or Mr. Isherwood is responsible for fathering on me 
sucha singular theory, I have heard of a newspaper reporter, 
from the city of Cork relating—as one of the accidents that 
occurred in a gale—the extraordinary fact that the pitch of the 
propeller was driven 2ft. into the after-crank. Unless this event 
can be substantiated, I beg to utterly disavow any idea about 
wedges of water sticking to propeller blades for the purpose of 
creating negative slip. 

My point is, that the pitch on which the slip is estimated is the 
pitch of one particular part, chosen nearly at random, of the pro- 
peller; and there is, @ priori, nothing so very extraordinarily 
surprising in finding that, if we multiply this by the revolutions, 
the result is not the speed of the “4 The thing—I mean the 
slip—is geometrically convenient, but has scarcely any mechanical 
significance except in a very roundabout my 9 I know I shall be 
told I am flying in the face of Rankine—but I am not. His investi- 
gations as to efficiency and vse of slip in them were—as their 
title implies—on the limits of efficiency. Besides, even Rankine 
may conceivably not have made a theoretically complete investiga- 
tion of everything about a propeller ; which, indeed, seems to have 
been partly his own opinion. If anyone were to bring me a pro- 
peller blade, with a wedge of water sticking to it, I should 
recommend him to chip it off. MAURICE *. FiTzGERALD, 

Belfast, December 6th. 


(Professor FitzGerald must pardon us for making any allusion 
to his useful work on ‘‘The Propeller,” except in the most 
serious spirit; but the appearance of his Fig. 1, 145, 
conveys the impression of wedges of dead water along the aden 
besides his own words that ‘‘ the water close to the blades—follows 
the form of the blade very nearly ;” and a much thinner wedge 
than shown there would suffice to account for the most abnormal 
negative slip ever registered.—Ep. E. 





Sin,—Very few words will suffice for my reply to Professor 
FitzGerald’s last letter. Atpresent the controversy, if it can be 
called one, is narrowing itself to a question of whether it is or is 
not possible for a propeller blade to impart motion in a curved 
path to molecules of water. Professor FitzGerald says it is possible, 
and J hold that it is nut; but I am quite open to conviction, if 
only adequate arguments are advanced. I maintain that it is a 
fundamental proposition in dynamics that two forces are required 
to cause motion in any direction save a straight line. Professor 
FitzGerald in reply cites as an example to the contrary the motion 
of the planets. These, he says, are subject to but one force, 
gravity, and yet move in approximately circular paths, I reply 
that they are really moving under the equivalent of two forces ; 
and in proof of this I say that if we annihilated one force, that of 
gravity, the other force, the momentum of the mass of the planet, 
would ef it off into space on a tangent. 

, Now, with regard to the water molecule, I assert that it must be 
in precisely the same condition as would be a planet deprived of 
weight. Assuming the extreme case, that the molecule clung for 
atime to the propeller blade, and so was constrained to move for 
the time in a circle, the instant it quitted the blade it would fly 
off on a tangent. To make it continue to move ina circle or a 
spiral, there must be some force, analogous to the action of gravity 
ona planet, brought into play. Mr. FitzGerald has to explain 
what this force is, His experiment with a tin can comes to nothing, 
because, of course, the sides of the can are the equivalent of the 
action of gravity on the ——. 

__lf Professor FitzGerald will look into the hydraulics of jets a 
little, he will see that his gully-hole vortex has nothing to do with 
the matter, the rotation of the jet being due to causes of a very 
Special character. Rectangular jets from thin plates assume a 
cruciform section at a little distance from the orifice, and various 
other forms can be obtained ; but it remains to be proved that this 

any bearing whatever on the action of a propeller. 
December 10th, Tin Tack. 





Sin,—I have not had time to work out, on Professor FitzGerald’s 
rules, the proportions for a torpedo boat propeller with much 
Teruteneee. is second letter has, however, saved me the trouble. 
en see that his method is any way better than my own, or 
4 at it helps me to a more correct result. The propeller he has 

esigned is not of the proportions that I have found answer best for 
the class of work specified. 

I think it may be said that for a given engine power that pro- 
peller will, other things being equal, be the best which gives most 
thrust per unit of area. I have never yet met with any Trunts or 
tule worth much for calculating beforehand what the thrust pressure 

r pa foot of a propeller blade should be, Can Prof, Fitz- 

erald or Prof, Greenhill elp me to this, givingan example derived 





from practice—that is to say, showing by practice that the theory 
of the formula is correct SUPERINTENDING ENGINEER. 
December 9th. 





LEAD PIPES AND SOFT WATER. 


Sir,—In THE ENGINEER of the 28th ultimo a report was given of 
the paper read by Mr. Percy F, Frankland before the Sanitary 
Institute on ‘‘ Lead Poisoning by Soft Water Supplies.” This 
oe shows the results of adding certain substances to, or by 

ringing them into contact with soft water for preventing action on 
lead ; but no mention was made of the addition of carbonate of 
lime in a fine state of division, the results of which have been 
satisfactory in this district. 
_ When a Committee of inquiry on lead poisoning sat ‘at Sheffield 
in February of this year, I sent a memorandum to them containing 
the results of a series of experiments on the matter. At that time 
there were several methods which had been brought prominently 
before the public by gentlemen who had studied the question for 
using limestone in filter bedsin large revolving cylinders, &c., methods 
whereby the soft water would be brought intocontact with limestone, 
and thus rendered harmless, My experiments showed how little 
action the Sheffield Redmires water had upon blocks or pieces of 
limestone. A block of limestone weighing 1041b. was suspended 
in a small tank, where many thousands of gallons of this water 
passed through daily, and re oe the water was generally in violent 
motion, the block was kept there a month; at the end of that time 
its weight was roughly the same, and its edges were quite sharp, 
proving that the chemical action must have been of the feeblest. 
After a small quantity of this water had been in contact with pieces 
of limestone freed from all powder for several hours, it would 
still act snes on lead; and even when limestone was broken 
into pieces as small as peas and any dust washed off them, and then 
agitated with this water, it would not prevent action on lead; but 
when limestone was crushed as fine as flour and added in the pro- 
portion of 14 grains per gallon of water, its action would cease. 
used limestone and chalk crushed to a fine state of division side by 
> and of course the results were alike, as they are both carbonate 
of lime. 

In summing up, I ventured to assert that in whatever way lime- 
stone might be used for treating the enormous quantity of water 
coming daily from Redmires dam—about 2 million gallons—that its 
lasting efficiency would depend upon suffi y of limestone in a 
fine state of division, and recommended that the powder should be 
used in the proportion of about 1} grainsper gallon. The Sheffield 
Water Committee resolved to add chalk in a minute state of divi- 
sion. This has been added to the water just as it comes from the 
lowest dam on entering the conduit, and is well mixed with the 
water before it arrives at the town, a distance of five miles; the 
effect has been most marked. From pipes where water was drawn 
that formerly contained as much as three-quarters of a grain of 
lead per gallon, a fortnight ago, when some samples were tested, 
only contained a little over a tenth of a grain, and from other 
~— — slight traces of lead. 

he effect of sand upon this water was tried by covering the 
bottom of a shallow lead dish with clean sand, then a little water 
poured in and allowed to stand over night; the next morning the 
water had dissolved a quantity of lead. Experiments with 
fiints gave equally unsatisfactory results. Filters of sand, flint, 
and limestone have been found efficacious for a time,' but is it not 
probable that their partial failure is owing to the exhaustion of the 
powdered limestone which had been mixed up with them? As to 
the cost of powdered limestone, at the rate of 14 grains per gallon, 
it will require 2 cwt. per million gallons, and assuming that two 
and a-half million gallons be used here per day, then 5 cwt. per day 
would be necessary, or about 91 tons per annum, which should not 
cost £100 a-year, contrasting very favourably with expensive schemes, 
such as filter beds, &c., the first cost of which ae run into some 
thousands of pounds. J, SMILLIE. 

Thorncliffe Ironworks and Collieries, 

Sheffield, December 9th. 








EXHAUST INJECTORS. 

Sir,—In the ae in your last week’s issue of a paper on 
“Injectors,” read before the King’s College Engineering Society, 
the author—Mr. Inman—is credited with having made the state- 
ment that Messrs. Metcalf and Davies’ patent exhaust injector is 
the only one which utilises waste steam and injects against a 
pressure of 751b. Allow us the opportunity of publicly refuting 
this statement in your columns. ithout presumption we think it 
must be well known, to anyone at all interested in injectors, that 
we have for years made exhaust injectors that both utilise waste 
steam and inject against a pressure of 75 1b. 

As a matter of fact, we have injectors at work using exhaust— 
waste—steam only and working regularly against 901b. pressure. 
We also have special exhaust injectors, on electric light engines, 
working against 140 1b. pressure. The statement alluded to as occur- 
ring in the report of Mr. Inman’s paper is therefore obviously 
erroneous, HOLDEN AND BROOKE, 

Salford, December 10th. 





WATER-GAS. 


Sir,—With reference to the numerous statements which have 
been made as to the economy and high calorific power of water-gas, 
will you allow me to point out that an ordinary producer, supplied 
with steam and using similar fuel, makes exactly the same gases and 
in the same relative proportions as a—so-called—water-gas pro- 
ducer, the only difference being that the former makes water-gas 
and producer-gas mixed, while the latter makes the same gases 
alternately. In the following table the composition of a mixture 
of the two gases in the relative proportions in which they are 
made by the Loomis water-gas plant is compared with the 
compositions of Dowson and of Wilson gas, and it will be seen how 
nearly they coincide :— 




















| Loomis. 

| i Mixture. Dowson. Wilson. 

| Water- Producer |y vol. water-gas. 

oe os 8 vols. prdr.-gas. 
OO, ..| 4:5 74 | 6°68 6°57 6 
CO.. ..| 36°6 22°5 26°02 25°07 23°98 

| 674 13°2 | 24°25 18°73 14°68 
| SS a 56°9 43°05 48°93 50°36 
a, al Ba Re > EE Bipeng 

100°0 1000 | — 100°00 100-00 100°00 








It is obviously incorrect to consider the water-gas alone when 
dealing with an apparatus which makes it alternately with an 
inferior gas, and to speak of water-gas as being practically free from 
nitrogen and CO,, and therefore more economical than ordinary 
producer-gas. As a matter of fact, the water-gas proper forms 
only a fourth of the total volume of gas made, and the other 
three-quarters consist of a weak gas containing all the useless 
elements, the absence of which from the water-gas proper is made 
so much of by its advocates, 

The thermo-chemical operations, which are carried on simul- 
taneousy in a Dowson producer, ate exactly the same as those 
carried on alternately in any alternate a producer. 
Therefore the ultimate quantity of nitrogen and CO, produced 
per pound of coal gasified—which is the proper basis of calculation 
of economy, and not the quantity per foot of water-gas made—is 
the same in both systems, In one system these two non-com- 
bustible gases are diffused throughout the whole volume of mixed 
gases, and in the other the greater part of them is confined to the 
producer-gas. They still detract from the economic value of one 
system just as much as they do from that of the other. 

It would appear from this that the only advantage of the water- 





gas system is the possible convenience of having two separate 
gases, each ‘suitable to a particular class of work. But in many 
cases there is no separate use for the three volumes of producer- 
gas which accompany one of water-gas, and in such cases the two 
gases must be mixed, and we then have a mixture which is in no 
respect superior to Dowson gas, and is a good deal more expensive 
and troublesome to make. t may be deduced from the foregoing 
statements that what is called water-gas has no advantage over the 
other two systems mentioned as regards its efficiency as a heat- 
producing _agent, or, in other words, the total amount of heat 
which it will give us per pound of coal, 

The analyses of Loomis gases are taken from a paper read before 
the Institution of Mechanical Engineers by Mr. Re N. Oakman, 
jun.; that of Dowson gas is by Mr. W. Foster; and that of Wilson 
gas by Mr. J. H. Darby. , 2 

Croydon, December 8th. F. E. Ross. 


THE EFFICIENCY OF STEAM JACKETS, 


Sir,—I have read with interest your article on “‘Steam Jackets.” 
It is quite true that the existing literature on the subject is very 
confused, and opinions very conflicting. There can, however, be 1.0 
doubt that it is an established fact that the steam jacket has a 
value. What is now wanted by engineers is a determination of 
the quantity value, and it is on this question that the great confu- 
sion exists. In bringing together all the experiments, records of 
which are available, it is natural to suppose that anomalies should 
present themselves. Those persons who have had considerable 
experience in making jacket and other steam engine experiments 
know what very great errors may exist in the conclusions drawn 
from even carefully conducted experiments. There are steam 
engines and steam engines, and steam jackets and steam jackets, and 
as regards the latterthere are so-called steam jackets which are not 
steam jackets. A carefully conducted experiment with a steam 
jacket, which is only that in name, is of little use, and I have no 
doubt that many of the records belong to this category. Then, 
again, as you have pointed out, errors may arise from priming 
water and other causes. The value of the steam jacket is very 
great. Its proper application and the conditions of maximum 
efficiency are very ——— understood. 

3, Princes-street, Westminster, 

December Ist. 


Henry Davey. 





TAUNTON COLLISION, 


Sir,—In your last week’s issue, Mr. C. E. Stretton, in referring 
to my previous letter, says: ‘‘ Protection bars, &c., are not the 
properremedy . . . when the train is standing upon the 
— line it is not protected by the interlocking system.” 

I think if Mr. Stretton properly reads my letter, he will agree 
with me that if a train is standing upon the wrong line and on a 
detector bar, it is protected by the interlocking frame. I am also 
under the impression that Mr. Stretton, in his book on ‘‘ Safe 
Railway Working,” recoramends a somewhat similar arrangement 
in clearance bars for trains kept waiting—in fogs or out of sight of 
signalman—for starting engines. Cc. 

December 4th. 





LOCOMOTIVE VALVE GEAR. 


Sir,—I have been reading the address of the president of the 
Institution of Mechanical Engineers, as recently published in the 
Transactions.” Mr. Tomlinson states—page 186—‘“‘ that all the 
engines up to 1840 had only two excentrics, and that there was no 
brake of any kind on the engine or tender.” 

Will any correspondent have the goodness to say when four 
ee on were a in locomotives, and when tender hand 

rakes were introduced ? Bay tate 

London, December 8th. AN ENGINEER. 








Kine’s COLLEGE ENGINEERING Sociery.—At a meeting of this 
Society held on December 2nd, the president in the chair, Mr. 
Ellis read a paper on ‘‘Calais Harbour.” The author described the 
sand bank which an east wind forms across the harbour mouth, and 
the means employed to remove it. He went on to describe the new 
outside tidal harbour, the floating dock of thirty acres in area, and 
the locks leading from the tidal harbour to the floating dock, 
giving an account of the walls and their method of construction. 
The locks are crossed by four turning bridges, formed of two 
longitudinal lattice girders 17ft. apart, and transverse girders 
every 8ft. They turn on a pivot one-third of the way along, and 
the counterbalance is carried on rollers. The author concluded by 
giving an account of the graving dock, the small-boat dock, and 
the sluicing basin. 

THE Cost OF ARMOUR-PIERCING PROJECTILES. — Bids were 
opened by the United States War Department in November for 
supplying armour-piercing projectiles for the new steel guns now 
being constructed for seacoast defence. The bids received were as 
follows :—Carpenter Steel Company, of Reading, Pa., 8in. shot, 
150 dols. each, 10in. shot, 285 dols. each ; Midvale Steel Company, 
of Pennsylvania, 8in., 150 dols., 10in., 287 dols.; Sterling Steel 
Company, of Pittsburgh, 8in., 300 dols., 10in., 575 dols. For 
the purpose of securing a supply of armour-piercing projectiles 
Congress appropriated 100,000 dols. to decide the question as to 
whether or not American steelmakers can produce shot and shell 
equal to those madein Europe. The requirements of the Ordnance 
Bureau are based upon European tests. The 10in. shot, which will 
weigh 570 1b., will be fired at a velocity of 1625ft. a second, and 
must pierce a steel plate 11:2in. thick, and emerge without crack or 
material deformity. The 8in, shot, fired under the same conditions, 
must pierce a plate 9in. thick. The contract for supplying the pro- 
jectiles has not yet been awarded. 

New RoaDway BRIDGE OVER THE RIVER CAM aT CAMBRIDGE.— 
Owing to the township of Chesterton, which lies immediately 
opposite to the town of Cambridge on the north side of the river 
Cam, having considerably increased as a residential place, and to 
the fact of all the College boat-houses being on that side of the 
river, the boat ferries have proved wholly insufficient for the traffic, 
besides being very inconvenient and unsafe for children. The 
town of Cambridge therefore joined with the Local Board of 
Chesterton, and obtained Parliamentary powers for constructing a 
new road across Mid Cc , Just behind Jesus College, 
and a new bridge across the river. These works are now completed, 
and were formally opened yesterday—Thursday—by the Mayor of 
Cambridge, jointly with the chairman of the Chesterton Local 
Board. The new roadway is about half-a-mile long, and is 40ft. 
wide ; the bridge is 100ft. clear span, 40ft. wide between parapets 
and has a clear headway at the centre of 14ft. 6in. above the 
normal water level, a towing path 12ft. wide being formed on the 
south side. The superstructure consists of six elliptic wrought iron 
arches, with braced spandrils spaced 7ft. 6in. centre to centre, 
under the roadway, and 9ft. l4in. to the parapet girders. The 
outer spandrils are covered with cast iron ornamental spandrils, 
surmounted with handsome cornice, plinth, and parapet, the coats 
of arms of the Borough, University, County Council, and Local 
Board being on their respective panels in the centre of the span- 
dril. The roadway over the bridge is of granite macadam, and the 
footpaths of granolithis pavement, The abutments are of Port- 
land cement concrete, resting on piled foundations, and faced with 
Darley Dale stone. The total cost of the work is about £14,000. 

he engineers for the sch are Mr. JohnJ. Webster, M. Inst. C.E., 
of Liverpool and Westminster, and Mr. Frank Waters, of Cam- 
bridge, the whole of the works being designed by Mr. Webster, 
Mr. Waters acting as resident engineer. The sole contractor for 
the work was Mr. John Mackay, J.P., of Hereford, and he sublet 
the superstructure to the Butterley Company. The design has 
given the greatest satisfaction, and the structure is an undoubted 
additional attraction to the district. 
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GENERAL PLAN, 
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PLAN < 


ELECTRIC LIGHTING IN 
No. VI. 
THE KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHTING COMPANY. 

LxavinG Chapel-place, we now pass on to the station at 
Kensington Court, about a mile distant, marked A on the 
plan of district, Fig. 1. It lies, as will be seen, a few 
yards off the High-street, Kensington, and was built from 
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reduced to din. diameter at the engines. 
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designs by the same architect as the Chapel-place Station. , feed-water heaters are fixed, and the exhaust pipes are 
The engineer in charge is Mr. H. W. Miller, A.I.E.E., and | led into them, and bye-passes arranged to the chimney 
adjoining is “‘Thriplands,” the residence of Mr. R. E. | flue, so that one or both heaters can be cut out of circuit. 
Crompton. A plan of the building is shown in Fig 2, | Three Worthington pumps are used to feed the boilers; 
and two sectional elevations on the line A B of the plan | two sets of pipes are provided from the pumps, and two 
are shown on p. 478. On entering at the right-hand | clack-boxes to each boiler; no injectors are used. The 
corner of the plan, we descend a few steps, and find our- | feed-water flows into a Babcock- Wilcox purifier, consist- 
selves about 9ft. below the street level in a large room, | ing of a pipe about 2in. diameter inside one of about 6in. 
88ft. long by 50ft. wide. Here is placed all the genera-| diameter. The feed travels along the 2in. pipe and 
ting plant, which consists of three Babcock-Wilcox returns along the 6in. pipe before entering the boiler, 
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KENSINGTON COURT STATION. 


Fig. 2 














boilers, each of 250-horse power, reckoned upon a basis | and as the pipes are subjected to heat all the sediment 
of consumption of 20 1b. of steam per horse-power. These | is deposited, and can be blown out at intervals. 
are placed as shown in Fig. 2, and thereis sufficient room | exhaust steam condensed in the feed-water heaters is col- 
between the last boiler and the chimney to allow of two | lected and used. 
more being installed. The steam pipes are all duplicated, 
and are of copper 9in. in diameter, over the boilers, | 
The exhaust | 
pipes are of cast iron, and are l5in. diameter, and | Willans and Robinson's G.G. size twin compound high- 
pass in a culvert underground. Two Babcock-Wilcox ' speed engines capable of developing 86-horse power 


The 


The chimney is 100ft. high, and the 
exhaust steam pipe is carried up inside to within 20ft. of 
the top of the shaft. 

Power is supplied to the dynamos by three of Messrs. 
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each, at 450 revolutions per minute, and four of the same 
makers’ I I size, giving 200 indicated horse-power each at 
350 revolutions, and there is sufficient room to allow two 
more of the larger sets to be put down. A Willans steam 
separator is provided on two of the last new engines, and 
two of the others are provided with two of Boyes and 
Cunynghame’s separators. The dynamos are all by 
Messrs. Crompton and Co., of Chelmsford. Three are 
capable of developing a current of 500 amperes at an 
electro-motive force of 100 volts, and four develope 
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SWITCH BOARD, 
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500 ampéres at 200 volts. All the dynamos are upon the 
same bed plates with the engines which drive them, and 
are directly coupled to ;them. The foundation consists 
of one large block of concrete 10ft. thick, which ,carries 
all the engines. An air space is left all round, and none 
of the columns upon which the upper floor is carried 
touch the foundations. The machines are capable of 
being worked at 120 and 240 volts respectively, with pro- 
portionately less output 
of current if desired. An 
overhead traveller capa- 
ble of lifting five tons runs 
the whole length of the 
building. 

The switch-board at 
Kensington Court mea- 
sures 35ft. in length by 
5ft. in height, and is 
formed of fourteen slate 
panels; rather more than 
half its length is shown 
in Fig. 83. The two centre 
panels carry the double 
parallel motion switches 
for the low voltage ma- 
chines, and when the two 
switches are in the posi- 
tion shown in the figure 
the two machines are in 
parallel on one side of 
the three-wire system; 


Sarre aesieawrrrsr 
and if both switches be ee / 
placed on their top con- ot | 


> 40400004 
tacts, the two machines 
are in parallel on the other aes " 
side of the system; cacy ha t 


whereas if one switch be 
placed on the upper con- 
tact while the second be 
left on the lower contact, 
then the two machines 
are in series across the 
three-wire system. The 
three switches below on 
each of these panels be- 
long to the dynamos, the 
lower contact being con- 
nected to the dynamo, and 
of the two upper con- 
tacts one is connected to 
the home and the other 
to the distant battery, so 
that any dynamo can be 
put on to either battery. 
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observe even a slight flicker in the lamps while the 
switch is being moved. The next panelicontains a switch 
at the top, which is used for regulating in the day-time, 
when the batteries are being charged through the main 
regulating switch just referred to, and the other switch 
is for connecting the circuits to either one or other of 
these regulating switches, and in order to avoid a break in 
connection in changing over the last contact on the small 








_ The sixth panel, count- 
ing from the right-hand 
side of our illustration, is 


Fig. 5—BATTERY ROOM, QUEEN’S GATE TERRACE MEWS. 


TERRACE MEWS STATION. 
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dynamo and battery as soon as the quantity of current 
drops below a standard, which can be regulated as 
desired, but which, as a rule, is about 30 ampéres, so 
that the battery current cannot tlow back to the dynamo, 
even if the electro-motive force of the former should be 
higher than that of the latter. It consists of an electro- 
magnet wound with a thick copper wire, through which 
the main current flows. The weighted lever is then 
lifted up, and is held in 
position by the attraction 
of the magnet while the 
normal current is flow- 
ing; but when the cur- 
rent falls to about 30 
ampéres, the attraction is 
not sufficient to hold the 
lever in place, and it falls 
off and breaks the circuit 
between the dynamo and 
battery. The weight is 
adjustable, so that the 
switch may act at any 
desired strength of cur- 
rent. Above this are the 
double fuse switches, so 
arranged that in case of 
one fuse going, it is merely 
necessary to throw over 
the connecting piece to 
the other side, when the 
second fuse is brought 
into use. The main 
switches for the feeders 
are above, and the volt- 
meters show the pres- 
sure between the points 
where the feeders are 
connected to the distribut- 
ing mains and the inter- 
mediate wire. 

On the end panel, as 
shown 1n our illustration, 
the top switches are ar- 
ranged so that it is pos- 
sible to regulate some 
feeders independently of 
the rest by inserting 
resistance coils. The 
general plan of the switch- 
board is that the left side 
contains all the switches 
and instruments for the 
negative main, the middle 
5 wee ais QBDO) those for the interme- 
Se diate main, and the right- 

hand side those for the 
positive main. The regu- 
lation is obtained with one of the small dynamos in order 








now usually placed at the extreme end; it contains the | switch and the first contact on the large switch, are 
regulating switch for inserting more or less cells of | connected to the same cell. It will be seen that on the | to obtain equal pressure on each side of the mains, or 
the secondary batteries, according to the pressure | switch in the centre of the fifth panel from the end there | from the secondary batteries referred to later on. 

on the mains. The lever is removed in Fig. 3, so | are two contacts at one side and only one at the other. | The first floor of the building, as shown in our full- 
4s not to interfere with the view of other switches; | The next three panels are all alike. At the bottom are | page plate, page 478, contains the secondary batteries. 
but it is clearly shown in Fig. 4 of the Queen’s Gate | the dynamo shunt regulating switches for putting a resist- | The floor itself is carried upon wrought iron girders 
Terrace-mews Station. The action of this switch has| ance in the field. Near to these is the automatic | boarded, then covered with concrete, over which a layer 
now been made so perfeet that it is almost impossible to ' knock-off switch, which breaks eonnection between the | composed of a mixture of powdered slate and bitumen is 
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laid in order to make it acid-proof. Batteries have been 
used ever since the first opening of the station, and two 
small sets of fifty-six cells each, which are now in the tem- 
porary battery-room on the ground floor, Fig. 2, have been 
in use since 1887. On the first floor—see our full-page 
plate, page 478—are arranged stands for the cells, con- 
sisting of cast iron pillars reaching from the floor to 
the roof beams, and carrying wooden cross bars. There 
are two batteries of fifty-six cellseach, nowin position upon 
the top shelf of the supports, each cell contains sixty-one 
plates, and is 4ft. 6in. long by 12in. wide, and weighs 8 cwt. 
The cell case is of lead and the plates are covered with a 
bent plate of glass, so that the acid vapour is condensed 
and is returned tothe cell. The two batteries are charged 
in series and are always on the circuit. No automatic 
apparatus is used for cutting in or out. In this respect, 
therefore, it is quite different from the arrangement lately 
described at the Chelsea Company’s stations. The only 
automatic apparatus in use by the present company is the 
gravity switch above described, and although this is in 
some cases still upon the dynamos themselves, it will in 
all future cases be relegated to the switch-board. Large 
resistance coils are provided in the secondary battery room 
for test purposes, and the connections to the batteries 
themselves are made of heavy copper bars some 1}in. in 
diameter and painted black, so that a stranger casually 
examining them would suppose them to be gas pipes. 

On the same floor is the meter-testing room and the 
engineer's office. The meters in use are the Aron, and 
Chamberlain and Hookham, about 25 per cent. of the 
whole number fixed being of the latter type. All are 
carefully tested before being sent out. 

The third station of the company is situated in Queen’s- 
Gate Terrace Mews, and is amost unpretentious-looking 
building, which was used as a coach-house before being 
acquired by the company. It contains no generating 
plant, but simply a set of accumulators and a large 
switch-board, and is connected by telephone to the 
Kensington Court Station from which the cells are at 
present charged, but it is intended to charge alternately 
from either Kensington Court or Chapel-place Station. 
On entering the building the switch-board is reached by 
ascending a few steps, as shown in Fig. 4, and it will be 
seen that owing to lack of room it has been placed round 
the platform. The details of the board are exactly the 
the same as those of the one described at Kensington 
Court, and during the hours of lighting one person 
is able to attend to all the regulations, and receives 
instructions from Kensington Court, notifying them there 
what he requires either through the telephone or by a 
code of signals on electric bells. The large lever-regulat- 
ing switches referred to when describing the Kensington- 
Court switch-board are clearly shown in Fig. 4. As will 
be seen, the back of the switch-board can be easily reached, 
and the connections are here also of solid copper bars 
about 14 diameter, painted black to prevent corrosion by 
the acidspray. The battery room is at the back, as shown 
in Fig. 5. The cells are arranged in two tiers, and a board 
is provided which runs on small rollers along angle irons 
fixed to the supports, so that the attendant can easily 
examine the top row of cells, and an electric lamp with 
flexible leads is provided for use at night. 








ENGLISH CRITICISMS ON AMERICAN 
ENGINEERING WORK. 


A SPECIAL meeting of the Manchester Association of 
Engineers was held on Saturday evening at the Grand Hotel, 
Manchester, to enable those of the members who had accom- 
panied the Iron and Steel Institute during the recent visit to 
America to give addresses in the shape of reminiscences of 
the special matters of interest which had come under their 
observation during their tour through the United States. 
The chair was occupied by Mr. John West, the President, 
and there was a large attendance. 

The President, in briefly opening the proceedings, said 
that prior to the departure of several of their members to 
accompany the Iron and Steel Institute on its recent visit to 
America, he had suggested that they should take a few notes 
of what the engineers in the United States were doing, and 
on their return give to the members of that Association the 
result of their experiences. This suggestion had been most 
readily accepted, and he had no doubt the members who had 
visited America would be able to lay before them a great deal 
of very interesting information. 

Mr. Thomas Ashbury, C.E., was then called upon to give a 
sort of introductory address, in which he gave a very interest- 
ing general narrative of the many objects of interest which had 
come under their observation; and he stated that they were 
all exceedingly pleased with what they saw and with the 
manner in which they had been received. 

Mr. S. Dixon, who followed, after remarking that it was 
rather difficult to criticise when one had been received as a 
guest, said his special object was to visit the workshops to see 
what machines they were employing and how they were using 
them. In a great proportion of the workshops, especially in 
the Eastern States, the general arrangement was much after 
the character of our mills, and it was only the modern 
shops that were laid out upon the lines of English engineering 
establishments, mainly upon the ground floor. In these 
several-storied workshops he had seen some remarkable 
things, and in one place he noticed a locomotive tender being 
built in the third or fourth story ; but their excellent system 
of hoists enabled them to do a great deal of work in these 
storied buildings which would be quite impossible in English 
workshops of a similar character. Another feature in their 
workshops which struck him forcibly was the excellent sani- 
tary arrangements and the special attention paid to the 
comfort of the workmen. In a great many workshops they 
found the old jib cranes, the use of travelling cranes not 
being at all general ; but electric cranes seemed to be coming 
rapidly into use. With regard to the workmen, they were 
very much struck by the extreme youth of all the chief 
engineeers who were placed in charge of the various establish- 
ments. The average age of the majority of these men would 
not exceed twenty-five to thirty-five years, and they 
frequently saw young men superintending work where a 
little more experience would undoubtedly have been of 
advantage. With regard to the workmen themselves, they 
seemed to give the impression of being old young men, 
and certainly they were driven at a remarkable rate. 
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They saw men not exceeding forty years who seemed 
to be at least sixty years in age, and the workmen 
certainly worked at a much higher rate than we did here in 
England. Another thing which struck him was that every 
man seemed to be working for himself. In the workshops 
there was an extraordin admixture of different nationali- 
ties, and this was an advantage to the employers, as it 
enabled them to control their men much better than they 
otherwise could do. The system of working was almost 
universally piecework, and in a manner which he did not at 
all like. It was really our old method of sub-contracts, 
which had long ago been abandoned. Groups of men took 
up contracts and paid those under them what they thought 
fit. This system resulted in such a pressure of work that it 
was nothing more nor less than a sweating system. In some 
works the engines were running from Monday morning 
until Saturday night without stopping, and it was not 
uncommon to see men working all through their meal 
times, and eating their food as best they could. The 
main object with every man seemed to be the “almighty 
dollar.” In American foundries they were surprised to see 
little or nothing that was new. In one of the chief works 
near New York they found a pneumatic system of moulding 
in considerable perfection, and at Pittsburg they came across 
a system of hydraulic moulding which was certainly superior 
to anything that was done by the pneumatic process, and he 
might remark that it was pointed out that to secure the best 
success with hydraulic moulding, it was essential to give a 
direct blow, and not a squeeze. At another of the works he 
noticed a very ingenious system of moulding boxes, made in 
interchangeable sections of 10in., out of which they could 
build up anything they required. In all their foundries they 
seemed to pickle their castings, even their very large 
castings, and this was done by using a hose pipe, by means 
of which the casting was washed down with acid. The 
system adopted in their boilermaking shops was decidedly 
primitive, and certainly they saw nothing to imitate. 
In the locomotive boiler shops they were in nearly all 
cases flanging by hand, but their drop stamping system was 
very well developed. With regard to their general machines, 
his first impression in visiting American workshops was un- 
doubtedly the extreme lightness of all their machines, and 
by comparison with English machines they were fully 25 to 
80 per cent. lighter. We in England had been tending in 
the direction of solidity and strength in all our machinery, 
and in America they were gradually tending in the same 
direction, but they were still some years behind. In several 
of the large establishments they found their cast iron very 
much softer than in this country, and they were cutting 30ft. 
per minute with heavy cuts, whilst in steel they were cutting at 
the rate of 24ft. per minute. Another speciality he noticed was 
the use of cast iron tools in one large works with considerable 
advantage. In boring machines they were very strong, and in 
one of their works he saw them boring small cylinders 12in. 
long by Sin. diameter, these being bored and the flanges 
turned in the space of half an hour; in fact, the metal was 
almost red-hot before they began with the finishing cut. As 
for the general design of their machines, he could only say 
that it struck him that many of them were simply changes 
on old designs, and that there was a great striving after mere 
novelty which did not always mean actual improvement. In 
many details there was undoubtedly much invenuity, but on 
the whole he felt perfectly satisfied that English tool-makers, 
and certainly the machine tool-makers of Manchester, were 
turning out work far ahead of anything they saw in the 
United States. With reg>rd to the quality of the workman- 
ship, they had rather a surprise in store for them, because, 
from what they had seen in England of American workman- 
ship, particularly in their small chucks and drills, they 
expected to find a similar general character of excellence. 
He was sorry to say that what they did find was altogether 
different. There seemed to be two schools entirely in 
their engineering work. There was one small school which 
was aiming at considerable refinement, but the other and 
much larger school seemed to be seeking only after utility. 
They were simply aiming after the production of work at the 
least cost, and of a quality which would only just pass 
muster. That seemed to be the characteristic of a great deal 
of the work they found in America. In a very great propor- 
tion of this work there was nothing whatever spent on finish; 
and as an illustration, he might mention that they saw steel 
cranks for locomotives used just in the rough casting, whilst 
in wheel bosses they could see holes into which they could 
put their fingers. No doubt these were quite strong enough 
for the work, but thev were very different from what they saw 
and expected in this country. In the smaller school of 
engineering, which was mainly devoted to the lighter class of 
machine tools, there seemed to be a tendency towards rather 
undue elaboration, and in many instances it was suggested 
that the pruning knife might be used with considerable advan- 
tage. Amongst some of the special tools which they came 
across, he might mention a very ingenious machine for 
cutting the teeth in hand saws at the rate of 1000 teeth per 
minute, and, in another case, a lathe turning simultaneously 
eight shafts about 4ft.in length. At Boston they saw the 
electric welding system in operation, but he could not see 
there was much in it that suggested its being a commercial 
success, except that it was certainly very useful for small 
articles, and especially for the welding of rings employed for 
ring spinning machinery. There was one thing which struck 
him especially, and that was the different way in which the 
workmen set about adopting new machines. In England, 
unfortunately, it was frequently the case that the workmen 
placed every possible difficulty in the way of applying im- 
proved machinery, and seemed to strive only “‘ how not to doit.” 
The American workman, however, always did their utmost 
to make the very best out of every new invention. Whilst they 
were going round the States, they, of course, saw a great deal 
of their completed engineering work, especially in their bridges 
and other structures, but with regard to a great deal of this they 
were struck by the great difference between it and similar 
English work. Much greater laxity was allowed in America 
than would be permitted here, and he should be sorry 
to see the quality of our English work at all reduced in 
the above direction. Whilst we held our place in the front 
rank for the exceptional excellence of our work, he hoped we 
should endeavour by all means to maintain our reputation 
by turning out the best work in the world. One very general 
complaint which they heard from America was the excessive 
competition amongst themselves, chiefly by reason of the 
large number of what were termed “adventurers,” who 
entered into every branch of business. One result of this 
might be seen from the fact that out of all who started 
business 89 per cent. failed, and out of the eleven who did 
not fail there were only 2 per cent. who ever became rich. 
The powerful wealthy syndicates which existed in that 
country also operated very seriously against the success of 
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any small new concerns. They must, of cou : 
energy and enterprise of the aaniiotaes but the ae 
of their lives seemed to the “almighty dollar,” 1 
they set about that object in the boldest manner. Bu 
whilst they must admire their enterprise and their ene “4 
and must not live in any fool’s paradise with regard to Be 
danger of their competition, he certainly did feel that : 
English engineering work was distinctly to the front of — 
thing they had seen in America; and that if we were iven 
a fair field and no favour, we could face the world ao 
withstanding the Americans and all the advantages they 


ssessed. 

Mr. Henry Webb—Bury—said he had visited the United 
States to study the mineral wealth of that country and thei 
system of production, because they were told that the 
Americans were going to “lick off our tails.” They 
own enormous mineral wealth, readily accessible at on 
small cost; but their iron ore was not suitable for the acid 
process, and the basic eaggees was scarcely yet developed in 
America, owing to the enormous royalties which were 
charged. In one important matter we might with advantage 
copy the Americans, and that was in their railway facilities: 
especially in the belt lines running round the towns, and 
connecting the various systems together. With regard to 
their blast furnace plant, they were quite equal, if not ahead 
of us. Their furnaces were all laid out on the best English 
plans, whilst they were driven much heavier than was the 
practice here; and, as they were using the richest of the ores 
they got an enormous yield, and every man did his level best 
to see if he could not lick the next man. Their rail mills 
were also really a fine, and we in England could not com. 
pete with some of them; from the initial pile they could ro} 
six lengths, and human hands never touched the material 
In their merchant mills, however, they did not atall approach 
English works, and they were not turning out work of the 
quality which we expected in England; in fact he had seen 
many of their wire rods which would not for a moment 
pass an English inspector. There were three distinct pro- 
cesses with regard to which the Americans seemed to think 
they were going to lick creation. One was the direct process 
but this he did not think would be accepted in this country, 
Then there was cold-rolling, but the rods were not turned out 
straight, and he was certain that with our practice the 
finished article produced was much better. Then there was 
the rolling of the periphery of car wheels; but he felt sure 
this patent would never get worked in England. The work. 
men’s wages were about double what they were in this 
country, but he could not see that the men were very much 
better off. Certainly, if he lived with equal comfort to the 
English workman, the increased cost of clothing and food 
and other requirements to a very large extent absorbed any 
advantage in the increased rate of wages, whilst the unskilled 
labourer was much worse off. One impression that he had 
brought back with him from America was that if we in the 
future were to successfully maintain our competition with 
the United States, we must keep up our naval commercial 
supremacy, and, bearing this constantly in mind, he did not 
think we had much to fear. 

Mr. Dronsfield, who had also formed one of the party visit- 
ing America, briefly expressed his concurrence in what had 
been said. 

The President remarked that the result of what they had 
heard seemed to be that, whilst there are many things in 
America that they should avoid, and some things they might 
copy, on the whole they might be thankful they were still in 
Old England. 

A vote of thanks was cordially agreed to, and the proceed- 
ings closed. 








UNIVERSITY COLLEGE, ABERYSTWYTH.—The workship accommo- 
dation of the Physical Laboratory in the University College of 
Wales, Aberystwyth, has recently been considerably extended, 
and arrangements are being made for a course of instruction in 
electrical engineering. The recent additions include one of Messrs, 
Crossley’s D high-speed engines, specially adapted for electric 
lighting, a Crompton dynamo—shunt and compound wound—and 
a Crompton D D arc lamp, &c. 

Roya. InstituTI0ON.—The following are the lecture arrangements 
before Easter:—Professor Dewar, six Christmas lectures to juve- 
niles, on ‘‘ Frost and Fire;” Professor Victor Horsley, nine lectures 
on ‘‘ The Structure and Functions of the Nervous System (Part 1. 
The Spinal Cord and Ganglia);” Mr. Hall Caine, three lectures on 
“The Little Manx Nation;” Professor C. Hubert H. Parry, three 
lectures cn the “Position of Lulli, Purcell, and Scarlatti in the 
History of the Opera;” Professor C. Meymott Tidy, three lectures 
on Modern Chemistry in relation to Sanitation ;” ‘‘ Mr. W. Martin 
Conway, three lectures on ‘‘ Pre-Greek Schools of Art;” the Right 
Hon. Lord Rayleigh, six lectures on ‘‘ The Forces of Cohesion.” 
The Friday evening meetings will begin on January 23rd, when a 
discourse will be given by the Right Hon. Lord Rayleigh on ‘‘ Some 
Applications of Photography.” Succeeding discourses will auf 
bably be given by the Right Hon. Lord Justice Sir Edward Fry, 
Professor J. W. Judd, Fetener A. Schuster, Dr. E. E. Klein, 
and other gentlemen. 

THE LATE Mr. STEPHEN BALLARD, C.E.—In a previous issue we 

ve a notice of the death of Mr. Stephen Ballard, of Colwall, 

reat Malvern. We are now enabled to add a few particulars of 
the life and public work of the deceased gentleman. He was the 
son of Mr. Philip Ballard, a solicitor of Malvern, and was born in 
1804. Early in life he showed considerable aptitude for engineer- 
ing work, and he was apprenticed with a firm at Gloucester. One 
of his earliest engagements was as manager of the Hereford and 
Gloucester Canal. After the extension and completion of the 
canal from Ledbury to Gloucester, which was entrusted to him, he 
had the supervision and superintendence of the entire canal. This 
work was completed in 1837, and in the same year Mr. Ballard was 
elected a member of the Institute of Civil Engineers. His next 
great work was the middle level drain in the Fens—an extension 
of the Great Bedford Level. He was appointed resident engineer 
for the carrying out of this work. In 1846 Mr. Ballard met with 
the late Mr. Thomas Brassey, who was at that time constructing 
the Great Northern line, and in conjunction with Mr. Brassey he 
carried this railway through the Fens, This was a work of very 
great difficulty, and on its successful completion Mr. Ballard’s 
a as an engineer of great resource was considerably 
enhanced. In 1851 Mr. Ballard went to India, where he carried 
out the surveys for a proposed line of railway. In 1852, in partner- 
ship with Mr. Brassey, he constructed the Dutch Rhenish Railway 
between Utrecht and Rotterdam. The Hereford and Worcester 
Railway was Mr. Ballard’s next contract—a work of considerable 
magnitude, as the line was carried through the Malvern Hills and 
also through a hill near Ledbury, as well as across an extensive 
valley nearer Hereford by means of a long brick viaduct. Later 
works of Mr. Ballard’s were the Evesham and Redditch and the 
Evesham and Ashchurch lines of the Great Western Railway 
Company and the London and Bedford Railway. This last contract 
was completed in 1867, and Mr. Ballard retired from business 
shortly afterwards. From that time to the day of his death he 
lived on his estate at Colwall, near Great Malvern. Mr. Ballard 
was the author of several pamphlets on ‘Road Making and 
Maintenance,” and shortly before his death he published a work 
on ‘ Light Railways,” of which he was a great advocate. 
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RAILWAY MATTERS. 


In the year 1889 the whole Russian railway system 

‘od 41,569,000 passengers and 61,843,470 tons of freight on 
oa592 miles of railway, earning 8200 dols, per mile, which, an 
pH wrican paper says, ‘‘would make our railroads rich.” The 
oe imports by rail and by water are reported to have been but 
$22,633 tons, an incredibly small quantity. 


Tur twenty new ten-wheeled engines built by the 
Baldwin Locomotive Works for the Missouri Pacific will prove a 

terial assistance to Mr, Frank Reardon, the newly appointed 
mw erintendent of motive power. ‘Ten of these engines have 20in. 
- 4in. cylinders and 55in. driving wheels, the balance having 
iin, by 24in. cylinders with 62in, wheels, In working order, the 
Railroad Gazette says, these engines weigh about 117,000 lb., of 
which 89,500 Ib, is on the drivers. The smallest inside diameter of 
the boiler shells is 60in, and they have 236 two-inch flues, 


Tue works of the West Donegal Railway Extension to 
Killybegs were commenced last week at several points where the 
had been arranged for. The line is nineteen miles in length, 


Jan : 
ill be 3ft. gauge, the same as the West Donegal Railway. 
avd Netimnated cost of the line is £116,600, of which £115,600 has 


been granted by the Treasury, The terminus at Killybegs will 
adjoin the existing pier at this port ; and as the harbour is well 
sheltered, affords a safe anchorage for the largest vessels, and is 
the chief harbour of refuge on the coast, it is expected that a 
further grant will be made for extending the pier to deep water, to 
enable vessels to berth or sail at all states of the tide. The 
engineers of the line are Messrs, Barton and Meares, and the con- 
tractor, Mr. T. Y. Dixon, 


Trrats of the maximum speed capacity of French 
locomotives have been recently held upon the lines of the Lyons 
Company between Paris and Laroche. All the principal French 
companies took part in the contest. ‘The OrleansCompany wasrepre- 
sented by the engine which was exhibited in Jast year’s Exhibition, 
The Northern Company sent an express eagine of its 1878 type, 
the Eastern Company a four-wheeled coupled, and the Lyons Com- 
pany one of its enormous new engines with compound cylinders. 
A speed of 139 and 144 kiloms.—equal to 87 and 90 miles—per hour 
js said to have been attained on the level, while the Northern 
Company’s engine reached the greatest velocity on a gradient— 
136 een. or 85 miles, per hour. The Northern Company’s 
engine also won when the engines were attached to loaded trains, 
making 95 kiloms. per hour—59 miles—with a load of 240 tons, and 
for a run of twenty minutes. When a similar competition took 
place last year, the Eastern Company’s engine was victor, and the 
highest speed obtained, it was said, was 129 kiloms., or at the rate 
of 80} miles per mile. 


Ture are in Denmark 92 kiloms. of railway per 
10,000 inhabitants, which compares favourably with other countries 
in Europe, although in Sweden there are 152 kiloms. per 10,000. 
The cost of construction was £8,860,000, or £5700 per kilom. 
However, as this amount includes the cost of steam ferries across 
five channels—viz., £361,000-—the actual cost of the railways is 
£5460 per kilom. In addition to the State railways there are 407 
kiloms. private railways in Denmark, belonging to twelve companies, 
which have cost £1,380,000, so that the total sum sunk in railways 
in Denmark amounts to £9,880,000, or £5030 per kilom. Com- 

ared, therefore, with railways in other countries in Europe, the 
Janish lines have cost comparatively little, which is due to the 
small charge for land, the light construction of most private rail- 
ways, and single gauges, there being in the whole country only 
some fifty miles with double gauge. However, in Norway and 
Sweden the cost of railways has been still less—viz., £4530 in the 
former country and £3800 only in the latter per kilom., but in the 
rest of Europe the cost has varied between £11,110 and £17,000 
per kilom. 


Tue administration of the Hungarian State Railways 
has issued the detailed tariff regulations for the goods traffic upon 
the zone system, which will come into operation on January Ist 
next. Instead of the fourteen zones of the passenger tariff there 
will only be three in the goods tariff, but these are re-divided into 
sections of 5 kiloms. The new tariff, which leaves classification of 
goods as before, will, it is estimated, reduce the rates of carriage 
by some 33 per cent. Moreover, Buda-Pesth, the capital, will be 
specially favoured under the new tariff, in order to counteract the 
effects of the favourable geographical position of the Austrian 
capital, which makes Vienna the principal mart for West Hun- 
garian produce. The Railway News says the traffic between Pesth 
and Vienna and Pesth and Fiumeand back is to be made especially 
cheap, the freight of corn and flour will be about one-fifth lower 
than it is at present, the freight of wood one-third lower. A report 
of the gross receipts and expenses between July lst and the end of 
September has just been published, and shows that the receipts 
during the quarter were 100,394,793 florins—that is, 9,148,329 
florins higher than during the same period in 1889. The expenses 
at 90,278,414 florins, on the other hand, were 1,539,941 florins 
lower than during the same quarter of last year. 


In reporting to the Board of Trade on the causes of an 
accident which occurred on the 8th October at New-street Station, 
Birmingham, upon the London and North-Western Railway, 
Major Marindin says :—‘‘The marks found upon the permanent way 
after this accident show clearly that the left leading wheel of the 
engine, after passing safely over the facing-point, struck the point 
of the V at the crossing of the left rail of the line into the old 
station, upon which it should have run, and the right rail of the 
line into the new side of the station. The accident may have been 
due either to the unevenness of the curve of the crossing or to the 
incorrect gauge of the leading wheels of the engine ; but I think 
that probably these defects were the result and not the cause of the 
run off, which I attribute to an engine with a long wheel base run- 
ning too fast over a very sharp curve, with no bes aera og of the 
outer rail. The defective state of the left leading spring of the 
engine and the tightness of the gauge at the V were no doubt to 
some extent contributing causes. According to the ordinary 
practice, an eight-chain curve calculated for a speed of ten miles 
an hour should have a superelevation of }in., and as this cannct be 
given and the curve is a sharp one for engines of 15ft. 8in. wheel 
hase to get round, 1 would recommend the company to impose a 
limit of speed of five miles an hour at this junction.’ 


Ix a report to the Board of Trade on a collision 
which occurred, on October 11th, near Gorgie station on the 
suburban section of the North British Railway, Major Marindin 
says:— This collision was principally due to a failure of the 
block-working between Haymarket central cabin and Gorgie 
cabin. The best way to prevent the mistake of one signal- 
man causing a collision of this kind would be by the adoption 
of one of the systems of interlocking the block instruments 
with the out-of-door signals in use upon a few lines in England 
such as the Metropolitan Railway, the London, Chatham, and 
Dover Railway, and the London, Brighton, and South Coast 
Railway. If such a system had been in use at Gorgie, the signal- 
man there could not 5 ee given permission for the passenger train 
to approach until the light engine had passed over a treadle on the 
line at some point in advance of the home signal, and the signalman 
at Haymarket central could not have lowered his starting signal 
for the passenger train unless he had received permission from 
Gor, e. Another way which has been suggested would be by 
insulating a certain length of rails, as is done in places in America, 
and providing electrical arrangements which would lock the block 
instruments or the necessary signals so long as any axle were 
standing upon the length of rails insulated. This ~ & has not, 
however, been sufficiently experimented upon in this country to 
make it certain whether it is reliable, and if not reliable, it would 

worse than useless,” 





NOTES AND MEMORANDA. 
Tue death rate at Preston last week reached 36-2 per 


THE lowest death rate in all England last week was 
16 per 1000 per annum, at Brighton. 


In London 2240 births and 1733 deaths were registered 
last week. Allowing for increase of population, the births were 
431, and the deaths two, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 

000 rose to 20°4, 


THE population of the Caucasus is estimated at 
6,171,400, of whom 1,217,400 are Mongols, mainly Tartars. Of 
the whites, 1,854,000 belong to the native Caucasian races—these 
are classified carefully ; 41,000 are Semites, mostly Jews; the 
remaining 3,059,000 are Aryans, almostall groups being represented. 
The Russians number nearly 2,000,000, while Dr. Wolynski esti- 
mates the Armenians at 750,000, and the Persian group at 339,000. 


“Tr is a fact peculiar to Spanish countries,” says the 
Age of Steel, ‘‘that ordinary brick dust, made from hard burned, 
finely pulverised bricks, and mixed with common lime and sand, is 
universally and successfully employed as a substitute for hydraulic 
cement. A well-known engineer says that, during an experience of 
some six years in Cuba, his opportunities were ample for testing its 
merits, and he found it superior to Rosendale hydraulic cement for 
culverts, drains, tanks, and cisterns, and even for roofs.” 


L. Vicnon—Chem. Zeit.—in a note on tannin as an 
anti-incrustator, expresses the opinion that its use is injurious to 
iron boilers on account of its corrosive action. Mr. L. Manstetten 
—Jour. Soc. Chem. Ind.—attacks this view, and while holding no 
brief for tannin in this capacity, yet gives reason for belief that it 
has little tendency to attack iron after the first contact, the metal 
becoming coated and protected from further action. His experi- 
ments with iron as a material for vessels used in the extraction of 
tanning materials show that the quantity of iron taken into solution 
is inconsiderable, and that, although the first few batches of liquor 
are discoloured, and have to be filtered through spent tanning 
matter, subsequent extracts are unaffected. Further, direct ex- 
periments, consisting in boiling slips of sheet iron in tannin solu- 
tions for different periods, show the rate of attack to be very 
slow. He concludes that the risk from the use of tannin as an 
anti-incrustating agent has been much exaggerated. 


WRITING on cask timber, Breweries and Distilleries 
says :—‘‘ There is no timber, of course, preferable to English oak, 
although Baltic varieties—Memel by choice—are used in the con- 
struction of small casks, English oak not being sufficiently bend- 
able. Few modern brewers, however, are prepared to pay the 
price asked for casks made of this variety of wood, while far too 
many utterly spoil timber, even when seasoning it, by using such 
abominations as salt, lime, potash, and soda, which really attack 
and dissolve many essential principles of the sap, leaving the 
seasoned wood more or less porous in result. Our continental 
friends, by carrying out their process of pitching or enamelling, 

ut an end to all these particular influences of timber ; but the 
inglish brewer has still much to learn, and we can only advise him 
to pay well for his cask plant, avoid over-seasoning, while eventu- 
ally keeping it absolutely clean by the simplest and most successful 
process of cask-cleansing either known or practised, this depending 
upon the removal of interior dirt by brush friction, and the ex- 
terminatiou of everything foreign and objectionable by the com- 
bined influences of water—first cold, then boiling hot—and steam.” 


Mr. T. Tunuin has recently published in the Nova Acta 
of the Royal Society of Sciences of Upsala a paper on the nocturnal 
temperature of the air at different heights up to 24ft., from hourly 
observations taken during the winters of 1887 and 1888, in the 
grounds of the Upsala Observatory. The observations were made 
mostly while snow lay upon the ground, both with thermometers 
with and without screens, and were intended to form a sequel to 
the series made by Mr. H. E. Hamberg during the summer season. 
The first part of the paper contains a résumé of the experiments 
made since 1778. The following, says Nature, are some of the 
chief results arrived at in the second part of the paper:—The 
decrease of temperature by radiation from unprotected thermo- 
meters over snow remained almost constant at heights above half a 
metre. During clear nights the temperature increased with 
height, from two or three hours before sunset until two hours after 
sunrise, and the lower the temperature the greater was the 
increase. During cloudy or foggy nights the temperatures at 
different heights were nearly equal ; but if the clouds were high 
and thin, the increase of temperature with height was only slightly 
hindered. The surface of the snow was found to be colder than the 
surrounding air. 


“An Illustration of Ewing’s Theory of Magnetism,” 
by Professor 8. P. Thompson, was given at the last meeting of the 
Physical Society. A number of small ‘‘charm” compasses were 
placed together on a glass plate of an ordinary vertical attach- 
ment toa lantern. A large magnet at a distance served to neutral- 
ise the earth’s field, and a coil enabled a magnetising force to be 
applied in the plane of the needles. By this apparatus all the 
various phenomena exhibited by Ewing’s model were beautifully 
shown ona screen. In the course of his experiments Dr. Thomp- 
son had found that, when small magnets placed at moderate 
distances apart were used, it was much more necessary to neutral- 
ise the earth’s field in order that they might set themselves accord- 
ing to their mutual attractions, than when larger magnets were 
employed. A weak field directed the small openly-spaced magnets, 
whereas with larger ones their mutual actions were much more 
powerful, This fact may, he thought, throw some light on the 
molecular groupings in magnetite—loadstone. This substance 
exists in two forms, viz., one crystalline and the other of a hetero- 
geneous structure. The former variety exhibits no magnetic 
retentiveness, whilst the latter is decidedly magnetic. As far as 
he was aware, no sufficient explanation had been given of the non- 
retentiveness of the crystalline variety. A difference in the 
molecular distances or groupings might account for the peculiarity. 


At the last meeting of the Physical Society a paper 
was read on ‘ Additional Notes on Secondary Batteries,” by Dr. 
J. H. Gladstone, F.R.S., and Mr. W. Hibbert, F.T.C. After 
referring to the debatable points as to what compounds are formed 
and decomposed in the working of such batteries, the authors give 
the results of their examination of the red substance formed by 
the action of dilute sulphuric acid on minium, and which Dr. 
Frankland believes to be a compound having the formula Pb, S, Oj). 
The ultimate analysis showed 72 per cent. of lead. A portion of 
the substance was treated with a 3 per cent. solution of ammonium 
acetate to dissolve out any normal sulphate that might be present; 
this left a residue much darker in colour than the original substance, 
and containing 82 per cent. of lead. Pb O, contains 86°6 per cent. of 
lead. The colourless solution yielded a ratio of Ph to S 04, varying 
from 2:0 to 2°15; pure PbS 0, requires a ratio of 2:16, and Dr, Frank- 
land’s compound 3°23. From these results the authors conclude 
that the portion dissolved was not a basic sulphate, and that the 
evidence tells against the original substance being a chemical com- 
pound, Theauthors have also continued their comparative experi- 
ments on the action of spongy lead on dilute sulphuric acid, either 
pure or containing a small quantity of sulphate of soda. After the 
experiments had gone on for five months the residues were analysed ; 
that from the pure acid showed 82 per cent. of lead sulphate and 
18 per cent. of metallic lead, whilst that mixed with sodium sulphate 
gave 89 per cent. of lead sulphate and 11 per cent. of lead. They 
therefore conclude that, although the action of acid on lead is 
initially diminished by the presence of sodium sulphate, the final 
result is rather the other way. 





MISCELLANEA, 


WE understand that on and after the first week in 
January our contemporary, the Publishers’ Circular, will appear 
weekly instead of fortnightly, having been published twice a month 
for fifty-three years, 


Messrs. Cowans, SHELDON, AND Co., of Carlisle, have 
received the order for the 130 tons steam wharf crane for the 
Clyde Trust, Glasgow. The crane will be tested with a load of 
150 tons at a radius of 65ft. Steel wire ropes are to be used 
instead of chains, 


Tue ‘American Society of Mechanical Engineers 
enjoys the distinction of having the finest quarters of any engi- 
neering society on this continent,” so says the American Engineer- 
ing Nems. This is not much to be wondered at, for the American 
Society of Mechanical Engineers does a good deal of work, repre- 
sents mechanical engineering progress, publishes good papers, and 
deals with useful subjects. 


WE understand that a movement is on foot for the 
improvement of the navigations in the south and west of England. 
It is clear that the need for this is still felt acutely throughout the 
country. Moreover, in the case of the Trent and Mersey Canal, 
which is owned by the North Staffordshire Railway Company, the 
pressure brought to bear upon the directors has been so strong 
that they have given notice of a Bill in the coming session of 
Parliament for the improvement of their canal from its junction 
with the Bridgewater Canal to the Potteries. 


Tue Parliamentary Bill for the amalgamation of the 
Bute Docks, Taff Vale Railway, and Barry Dock and Railway 
Companies has been abandoned. Sir W. T. Lewis, as representing 
the Marquis of Bute, and Mr. K. Forrest as representing Lord 
Windsor, chairman of the Barry Company, had a conference in 
London on Saturday with regard to one of the clauses, and as it 
was found impossible to come to an agreement on the matter, it 
was decided to allow the Bill to drop. It is proposed that the Bill 
should be revised next year, or that some arrangement should be 
come to by the directors of the various companies for “ pooling” 
the traffic. 


MEssrs. WILLIAM WHITWELL AND Co. intend re-opening 
the Westbourne Rolling Mills, at Stockton, about the middle of 
January. They have been entirely remodelled since this firm took 
possession of them. The introduction of the manufacture of gal- 
vanised and corrugated sheets into this district has been very suc- 
cessful. Messrs. R. P. Dorman and Co., at the Ayrton Rolling Mills, 
Middlesbrough, have no lack of orders for these, and can produce 
eighty tons a-week from the two mills that are devoted to this 
class of work. They are well situated for cultivating an export 
trade, being so near the seaboard, and will have an advantage of 
something like 7s. 6d. per ton over Staffordshire in this respect. 


At a meeting of the State Commissioners on Niagara 
Falls, held in New York on the 8th inst., a report was presented from 
the State Engineer upon the survey which hasjust been made. This 
report gives particulars of the recession of the Falls since 1742, when 
the first survey was made. The Standard says it shows that the 
total mean recession of the Horse-shoe Falls since 1742 has been 
104ft. 6in. The maximum recession at one point is 270ft. The 
mean recession of the American Falls is 30ft. 6in. The length of 
the crest has increased from 2260ft. to 3010ft. by the washing 
away of the embankment. The total area of recession of the 
American Falls is 32,900 square feet, and that of the Horse-shoe 
Falls 275,400ft. 


Messrs. VICKERS, Sons, AND Co., River Don Works, have 
decided to put down another forging press, which, it is believed, 
will be the most powerful in the world. The weight of the largest 
piece of the press, as cast, was eighty-five tons. The heaviest part 
of the work will be done at the works, the ordinary plant of the 
establishment being amply sufficient for the purpose. Outside 
assistance has been sought for the lighter parts of the work in 
pieces up to about fifty tons. Mr. Edward Reynolds, the engineer 
and one of the directors, states that it has only been a question of 
expediting the work with the least interference with external 
orders, me of the engineering parts will be done by a Glasgow 
house, who will fit up a shop at Sheffield for the purpose, and send 
their menthere. One local firm to whom the work was offered 
have been unable to undertake it, having been engaged for some 
time in erecting two large hydraulic presses for houses on the 
Continent. 


Aw inventor in New York City has introduced an 
aluminium trolley wheel of the standard size and shape used on 
the ends of the fishing rods on Sprague electric cars. Its total 
weight is only about 2lb. The construction of this trolley is in 
some respects peculiar. The wheel is fastened per tly upon 
a steel axis which revolves in the bearing. These are not metallic, 
but are formed of a thick lignum-vite bushing forced into the 
aperture furnished in the aluminium trolley holder. About the 
bushing an oil well is provided to keep up perfect lubrication. 
Although the first cost is considerable, the wearing properties are 
so good as to encourage extensive use, and a great advantage is 
gained by employing so light a trolley. So long as a heavy weight 
has to be carried at the end of the trolley arm there is necessarily 
mechanical difficulty in keeping up a good contact without exces- 
sive strength of spring and upwa: — against the wire. It 
is claimed that with the present aluminium trolley, however, a 
very light pressure is sufficient, and light wooden poles with corre- 
spondingly easy springs can be employed with entire satisfaction. 





Tuer Forged Steel Car Wheel Company, of New Jersey, 
is developing a process for forging steel car wheels from the ingot, 
under the patents of Mr. J. A. Facer, of Germantown, Phila- 
delphia. Experiments have been recently made at the works of 
the Buffalo Steam Forge Company, where four wheels have been 
made. The process is carried out by two hammers with the requi- 
site dies. e ingot of open-hearth steel is placed under the first 
hammer, which contains dies by which it is first hammered on the 
circumference and then reduced approximately to the thickness 
of the finished wheel. Then by means of other dies the tread and 
flanges are hammered inte shape. At the end of this stage the 
wheel is of uniform thickness throughout, and the formation of 
the hub has not begun. The wheel is then put under the second 
hammer, under which the hub is formed and the metal between 
the hub and the tire reamed out to the necessary thickness of plate. 
The American Manufacturer says it is expected to make the 
wheel as light asa chilled cast iron wheel of the same diameter, 
and to sell it for much less than any steel wheel has yet been 
offered at. 


AFTER a protracted trial, steam canal boats have 
conquered prejudice, and are now established as indispensable to 
the equipment of the New York State canals. There are perhaps 
100 such boats already in service, and each is capable of towing 
from three to five other boats. One of the finest of the steamboats 
—the John B. Dallas—is 964ft. by 174ft., and was built last spring 
by Morgan Brothers, of Lockport. Its machinery consists of a 
l4in. by 16in. cylinder engine, fed from a large boiler, built to 
stand a pressure of 1401b. to the square inch. The consumption 
of coal from Buffalo to New York is about forty-five tons, at 
8dols. per ton for pea. She can herself carry 6100 bushels of 
grain, and can tow four other boats of 8300 bushels capacity each, 
making the total capacity of the fleet 39,300 bushels. The 
American Manufacturer says:—With two boats in tow, the 
John B, Dallas makes the trip between Buffalo and New York in 
a trifle over seven days, and with four boats in tow she makes it 
in about ten and a-half days, Under the old style of boating it 
requires six horses or mules to bring two boats from Buffalo to 
New York City in thirteen or fourteen days, 
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THE ENGINEER,” SPECIAL NUMBER. 


Tue ENGINEER for the 19th of December will contain the first fully 
illustrated description of a great AUantic Liner. 

THE WHITE STAR STEAMER “TRUTONIC,’ LEAVING THE MEksEy,” 
will form the subject of the SUPPLEMENT published with THE 
ENGINEER of December 19th. This Engraving, of the highest 
possible excellence, will be printed on large plate paper, suitable for 
fpaming. ’ P 

The views in the engine-rooms have been drawn by our Special Artist, 
Among these will be found :— 

GENERAL VIEW OF PORT’ AND ‘STARBOARD’ ENGINES FROM TOP PLATFORM.” 
STARBOARD ENGINES —MIDDLE PLATFORM, LOOKING FORWARD. 





“ Dirro— DITTO FROM FORWARD STARBOAKD 
CORNER," 
“ Dirro— AT STARTING PLATFORM,” 
“ Dirto— FROM STARTING PLATFORM, LOOKING FORWARD 
ALONG MAIN SHAFT.” 
“ Drrro— LOOKING AFT FROM STOKEHOLD DOOR.” 
“ Dirto— LINK-MOTION, MEDIUM CYLINDER,” 


\GTARBOARD ELECTRICAL ENGINE-ROOM—LOOKING AFT,” 
“§PARBOARD THRUST BLOCK, 
“STARBOARD TUNNEL. . 
“GIVING AN EXTRA TURN TO THE BEARING NUTS, 
The views taken in the ship show :— 
‘THE GRAND STAIRCASE.” 
‘THE DINING BALOON.” 
“THE LIBRARY.” 
“THE SMOKING SALOON.” 
“ON THE UPPER DECK, QUICK-FIRE GUN.” 

It is vatended that this issue of THE ENGINEER shall deserve the 
attention not only of Engineers and Naval Architects, but of that 
large section of the public which takes an interest in all that pertains 
to ships, and the splendid performances of our great Atlantic Liners. 
Nothing like an adequately illustrated description of any of these 
vewels has been published, and 'THE ENGINEER of the 19th December 
will, it is believed, satisfy a want in this respect. The fact that Messrs. 
Temay, Imrie, and Co. have courteously afforded us eg ta 
facilities for the preparation of original drawings and sketches, renders 
it unnecessary that we should insist on their accuracy. 





CONTENTS. 


Tar Enoinerr, December 12th, 1890. PAGE 
Tax SmirHFieLp Cive Saow. (Mlustrated.) .. .. .. 469 
Tue Lanspowne Bripor over THE [NDUs at SUKKUR.. 471 
ApsTRACTS OF CONSULAR AND DipLomatic Reports 472 
Tue InstiTUTION OF Civi ENGINEERS.. .. .. «. . 472 
Tae New CurrrRavati Bripor, Mapras Raitway 472 


Lerrers To THE Rprtor —Screw Propellers — Lead Pipes and Soft 
Water— Exhaust Injectors— Water Gas—The Efficiency of Steam 
Jackets —Taunton Collision—Locomotive Valve Gear.. ..  .. 

E.ectric Licutina 1x Lonpon. No. VI. (Illustrated.) 

Exouise CriricisMs ON American Enoineerinc Work aha 

RarLway Matrers—NoTes AND MEMORANDA—MISCELLANEA  .. .. 

Kensivoton Court Station, KENSINGTON AND KNIGHTSBRIDGE 
Ececrric Licnt Company .. 

Leapinc ArticLes—High and Low 
Os oa ae) oe ek da leet) ee veel pe ae 

Electric Lighting Progress in London—The Improvements of Navi- 
gation between the East and West Coasts—Engineers in the 


o* - * - * “* * * 78 
Locomotives—The Depth of 
4 


a a a ee ae ee Tee er ee er ee eee 
Shipbuilding in Ireland—An Extraordinary Railway Experiment— 

Britioh Trade in November .. .. 1. ss 06 as cf «8 oo SI 
LITERATURE ea. as Gs 46 “ee 66 66 Se 481 
AN ANTI-FRICTION SCREW... .. «. 06 se oe 481 
700-H.P. Rottine Mitt Enotes. (Illustrated.) 482 
Heat TRANSMISSION IN BoILers .3 au, me 483 
Propucts AND Resources oF NEW ZEALAND .. 484 
Tue Evcuipia Sarety Bicycie. (Illustrated.) 484 
InstiITUTE OF MARINE ENGINEERS... .. .. «- 484 
Launcnes AND TRIAL TRIPS 484 





Lerrers rroM THE Provinces, &c.—The Iron, Coal, and General 
Trades of Birmingham, Wolverhampton, and other Districts— 
Notes from Lancashire—Notes from Sheffield—Notes from the 
WROETES GE TORE, oc ne 00 00 | 80 00 2 09. 08. 00,00, os 405 

Notes from Scotland—Notes from Wales and Adjoining Counties— 
Motes froma Garmeamgy cg as ae ce 0k te we ce we oe AO 

New COMPANIBS .. «2 cc 06 cc ce ce 00 08 co ce oe 

Tus Parewr JOURMAL.. .. «0 co se cc o8 of e6 00 ef 

SELECTED AMERICAN PATENTS... .. 22 cc co co cs co co cv 488 

ParaoraPus — King’s College Engineering Society, 4783—The Cost of 

Armour-piercing jectiles, 473—New way Bridge over the River 
Cam at Cambridge, 473—University College, Aberystwyth, 476— Royal 
Institution, 476--The Late Mr. Stephen Ballard, CE, 476—The Society 
of Engineers, 481—Death of Mr. George Hutchinson, 481—The Junior 
Engineering Society, 482—Naval Engineer Appointments, 484—-Engi- 
neering Students’ Club, Newcastle-on-Tyne, 484—Bridge Building over 
Navigable American Waters, 487. 


«- 487 
. 487 





TO OORRESPONDENTS, 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Tox ENGINEER, or containing . 
tions, should be accompanied by the name and address of the cies net 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to —_ copies. 

*." In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be of communications which do not comply 
with these instructions. 

3. W.—If the complete specification has been accepted you may safely sell th 
article, but you ought not to mark it as “patent” until you have the seal, 


A PROBLEM IN HEATING. 
(To the Editor of The Engineer.) 
Sir,—I have a high-pressure boiler in my kitchen, having flow and 
return pipes direct to hot-water tank 25ft. above it. In which does the 
water boil first, the tank or boiler ? VAPORISER. 


SHIP CAISSONS. 
(To the Editor of The Engineer.) 

Sir,—In your notice this week of the paper read before the Society of 
Engineers, on the above subject, there — a small clerical error, The 
M.A. following the name of the author should have read N.A. 

Old Charlton, December 9th. J. ANDREWS. 





SLIDE VALVE FRICTION. 
(To the Editor of the Engineer.) 

Sir,—It would do me a favour if any of your correspondents could 
explain how to reduce the friction on a common slide valve, worked from 
* rocking shaft of a horizontal engine. The boiler pressure is 951b. to 
1001b. per square inch. VA. 

Rochdale, December 8th. 
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advice to the Puli . Thick Paper Copies may be had, if preferred, at 
iner rates, 
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Cyprus, £1 168. China, es India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos A and Algeria, 
Greece, Ionian Islands Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 168.; Borneo,,Ceylon, Java, and Singapore, £2 0s. 6d.; Manilla, 


Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 

*," The charge jor Advertisements of four lines and under is three shillings 
for two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven . When an advertise- 
ment measures an inch or more, the charge is ten shillings inch, All 
— advertisements from the country must be accompanied by a Post-office 
Or in payment, Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Adverti ts in “ ordinary" and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing tment of the 
= are to be addressed to the Publisher, Mr. Sydney White; all other 

ters to be addressed to the Editor of Tax ENGINEER. 











MEETINGS NEXT WEEE. 

Tue InstituTION oF Civit Enoingers.—Tuesday, December 16th, at 
25, Great George-street, Westminster, 8.W., at 8p.m. Ordinary Meeting. 
Papers to be further discussed :—'*The Lansdowne Bridge over the Indus 
at Sukkur,” by Mr. F. E. Robertson, M. Inst. C.E. ‘‘The New Chittravati 
Bridge, Madras Railway,” by Mr. E. W. Stoney, M.E., M. Inst. C.E. 

Junior ENotngeerinG Society.—Friday, December 19th, at the West- 
minster Palace Hotel, at eight o'clock. Paper, ‘‘ Artesian Wells,” Mr. 
Percy G. Bowen. 

Instr UTE OF MARINE Enoinrers.—Saturday, December 20th, at 7 p.m., 
at Langthorne Rooms, Broadway, Stratford. Paper, ‘‘ Compre: Air 
and its Uses, Practically Considered,” by Mr. Jos. Williams, Birmingham. 

CurmicaL Society.—Thursday, December 18th, at 8 p.m. ‘The Con- 
stitution of Dehydrautic Acid,” by Dr. N. Collie. ‘The Theory of Disso- 
ciation into Ions and its Consequences,” by 8. N. Pickering. *‘ Phennoic 
Acid,” by Dr. A. Colefax. 

METEOROLOGICAL Society.— Wednesday, 17th inst., at 25, Great George- 
street, Westminster, at 7 p.m. Papers:—‘t Note on a Lightning Stroke 
Presenting some Features of Interest,” by Robert H. Scott, M.A., F.R.S. 
‘Note on the Effect of Lightning on a Dwelling-house,” by Arthur 
Brewin, F.R. Met. Soc. ‘ Wind Systems and Trade Routes between the 
Cape of Good Hope and Australia,” by Capt. M. W. C. Hepworth, 
F.R. Met. Soc. ‘‘ Report on the Phenological Observations for 1890,” b 
Edward Mawley, F.R. Met. Soc. ‘The Climate at Hong Kong,” by W. 
Doberck, Ph.D., F.R. Met. Soc. 

Society or Arrs.—Monday, December 15th, at 8p.m. Cantor lectures, 
‘*Gaseous Illuminants,” by Prof. Vivian B. Lewes. Lecture IV.—The 
enrichment of coal gas by highly carburetted water gas—The Springer, 
Lowe, Meeze, Flannery, Stapp, Loomis, and Van Steenbergh processes — 
Studies in carburetted water gas. Wednesday, December 17th, at 8 p.m. 
Ordinary meeting. ‘‘ Impressionism in Photography,” by George Davison, 

CLEVELAND InstITUTE oF EXGiNEERS.— Monday, December 15th, in the 
Hall of the Literary and Philosophical Society, Corporation-road, Middles- 
brough, at 7.30 p.m. Discussion of paper on “ The Desiccation of the 
Blast in the Manufacture of Pig Iron,” by Mr. W. Henry Fryer, Coleford. 
Paper on “The Basic Open Hearth System,” by Mr. Jas. Davis, Park- 
gate, Rotherham. Mr. Davis's paper will be discussed on January 19th, 
1891. 

Nortu-East Coast Institution OF ENGINEERS AND SHIPBUILDERS.— 
The third general meeting of the session will be held in the Lecture 
Hall of the Literary and Philosophical Society, Newcastle-upon-Tyne, on 
Monday, December 15th, at 7.30 p.m. Adjourned discussion on Mr. W. 
R. Cummins’ paper on “ a Expansion and Increased Piston 
Speed.” Paper on ‘‘ The Unsinkabilty of argo-carrying Vessels,” by Mr. 
W. Hoék—discussion. Paper on “Main Steam Pipes,” by Mr. M. Sandison 
—discussion. The discussion on the papers by Mr. W. Hék and Mr. M. 
Sandi will be i at the fifth meeting of the session to be held at 
Newcastle-on-Tyne. 
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HIGH AND LOW LOCOMOTIVES, 


THE publication in THE ENGINEER of November 28th, 
1890, of the drawings of Crampton’s engine of 1847 will 
again direct attention to the old controversy of the Battle 
of the Gauges as to the comparative merits of the high and 
low centre of gravity, and of the narrow and broad gauge; 
a controversy in which the advocates of narrow gauge and 
high centre of gravity were completely worsted, on paper ; 
but, on looking around to-day, it is easy to see with whom 
the victory finally rests. Mr. D. K. Clark appears as the 
advocate of low centre of gravity, as the quotations from 
his “Railway Machinery” given last week will show. 
Again, in his ‘‘ Report on the Machinery in the Exhibition 
of 1862,” writing on the locomotive engines exhibited, he 
says:—‘‘ No.873—McConnell’s Wolverton engine—is found 
to be heavy on the road and heavy on the fuel. Weight on 
the 7ft. 8in. drivers is 14} tons. The great height of the 
boiler of No. 373—7ft. 6in. above the level of the rails— 
is excessive, and tells on the rails when the engine sways. 
In the Lady of the Lake—Crewe engine—the centre of the 
boiler is 1lin. lower; and this, in conjunction with a com- 
pact wheel base and balanced driving wheels, produces a 
safe, steady, and easy running engine.” 

Writing on the other side, Rankine and McConnell in 
their ‘Report on Locomotive Engines, 1862,” in the 
Practical Mechanics’ Journal, say: ‘ Experience has 
demonstrated the error of the opinion formerly held, that 
it was essential to safety, especially at high speeds, to 
keep the centre of gravity of a locomotive at a very low 
level; an opinion by which the designers of locomotive 
engines were much fettered when planning engines for 
high speeds on the narrow gauge, in which great boiler 
power had to be combined with large wheels. The loco- 
motive engineer of the present day does not hesitate, 
being freed from that restraint, to place the weight of his 
engine as high as may be required for convenient arrange- 
ment of the parts.” 

Time has demonstrated the correctness of this latter 
view, so that the Crampton engine has now completely 
disappeared; Trevithick’s engine, the Cornwall, of the 
London and North-Western Railway, formerly constructed 
with its boiler below the axle of the driving wheels, has 
been rebuilt with the boiler in its proper place above the 
axle; Mr. Worsdell’s latest compound of the North- 
Eastern Railway is remarkable as having the highest 
centre of boiler of any full-sized locomotive—7ft. Llin., 





with 7ft. 7}in. driving wheels; weight on drivers, 17} tons; 
while running on the narrow gauge lines of Woolwich 
Arsenal a locomotive can be seen with a proportionately 
still higher centre of gravity. Some carriages and wagons 
too will probably be found when loaded to have a still 
higher centre of gravity than the locomotive. 

Looking back to the types of locomotive of 1862 and 
earlier, and comparing them with the Darwinian survival 
of race in the present day, we find the recent Midland, 
North-Eastern, and Brighton and South Coast engine is 
the descendant of the McConnell design, with inside frame 
and springs, and high boiler; a species probably in 
advance of its time in being too heavy for the road as 
then made. What, then, was the fate of No. 373? 
Rumour says the boiler, which was of a peculiar design 
with a combustion chamber, was a failure in not keep- 
ing steam, and was too expensive, so that probably 
the engine is still running, but rebuilt with a new boiler. 
In 1862 the Smoke Prevention Act had not become a 
dead letter; and railway companies, in gradually discard- 
ing coke as fuel, were alive to the legal necessity of having 
some device ostensibly for the consumption of the 
smoke of the coal fuel; hence locomotive boilers of 
coal-burning engines of that date show a compli- 
cation which has disappeared in the present day. 
What strikes us as very strange with the Crampton 
engine of 1847 with 8ft. drivers, and thus presumably 
intended for high speed, is the total absence of weather- 
board or protection for the driver’s sight. Perhaps 
twenty years hence it will appear equally strange that 
the officers on the bridge of our twenty-knot steamers 
were also without protection. 

It is curious, in searching the records of 1862, that no 
drawings of engine 373 are to be found, while every other 
one exhibited was elaborately illustrated. Mr. McConnell, 
the designer, was a juror of the Exhibition, so his engine 
was hors de concours, and shortly after the engines ceased 
to be built at Wolverton, and the whole manufacture was 
concentrated at Crewe, so that we soon began to miss the 
familiar appearance of the Wolverton engines, with their 
short chimney, large dome, and array of safety valves, 
familiar to us as boys. The theoretical advantages of 
the high centre of gravity were discussed in THE Enct- 
NEER of December 2nd, 1887, also in the number of 
September 17th, 1886, where it is pointed out that 
the old coaches were found to run easier with lighter 
draught when luggage and passengers were crowded 
on the top, the coach then making longer and slower oscil- 
lations, and taking up the shocks better with its springs. 
In this respect the wheeled carriage or locomotive may 
be assimilated with a ship. All that is required of the 
naval architect on the score of stability is that his vessel 
should float easily and upright at lightest draught, when 
the holds are empty and swept out. The stability and 
ease at any other draught is simply a matter of stowage, 
and depends upon the stevedore. That vessel which is 
stowed so as to be as crank as possible short of insta- 
bility, will then be the easiest, roll the slowest and least, 
and make the best weather, paradoxical as it may appear. 
Some Atlantic liners are so crank as not to carry the 
light guns and ammunition on their upper deck, required 
to convert them into armed cruisers, without a corre- 
sponding amount of ballast below. However, it is cer- 
tainly impossible for a vessel to be at once “ crank,” and 
a ‘quick roller,” as the naval gossips reported of the 
Serpent before the true cause of her loss was known. 
Winging out the weights where they cannot be raised, is 
also a well-known method at sea of making an easy ship, 
For this reason the early ironclads, with thick armoured 
sides, were often found to be very good sea boats, as their 
period of oscillation was large compared with that of the 
waves. The only danger to be apprehended, then, is to get 
into waves which synchronise with the period of rolling. 
In this case, putting the ship’s head to the waves will at 
once get rid of this danger. When its Evolution is 
complete, the English locomotive will appear with a high 
boiler and centre of gravity, with inside frames and 
springs, so as to make its period of rolling large; and to 
neutralise horizontal oscillation, inside cylinders will be 
used, which can be considerably increased in diameter, if 
the valve-boxes are placed above, as is possible with a 
high boiler. A cranked axle will necessarily be required, 
but the improvement in steel will make this a trustworthy 
feature. In this way the “ boxing” action, common to 
the engine with low centres of gravity and outside 
cylinders, is minimised. 

The American locomotive engineer is at a disadvantage, 
as he does not push these principles to their full extent, 
because he has to allow for a worse road, and a certainty 
of running some day into the ditch—an occurrence 
common enough in America to require for its description 
the verb “to ditch’”—where the high engine might 
probably fall over upon its side; but this is a contingency 
which does not enter into the brain of the English 
designer. 


THE DEPTH OF COLONIAL HARBOURS. 


As time goes on evidence is afforded that the depth 
determined upon to which many harbours in our Colonies 
and other British Possessions have been dredged is inade- 
quate to the changing circumstances which dictate the 
draught of the more modernamongoursteamships. Thisis, 
however, not alone the cause which has raised discussion 
of this subject in some of the journals published in our 
Colonies. It has been stated by correspondents to some 
of these that, in cases where there are long distances 
between coaling ports, it very often occurs that vessels 
leaving harbours that provide for a safe margin only of 26ft. 
are loaded to such an extent with coal as to notinfrequently 
draw 27}ft. It must be manifest that when so loaded 
avery slight movement in the water of a harbour designed 
for the foregiven limit must expose ships to a very consi- 
derable amount of risk. 

In connection with this subject it is desirable to notice 
the depth to which some of the principal among our 
colonial harbours have been dredged; such a depth having 
been considered adequate at the time when the designs 
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and estimates for them were prepared, but which the 
changes to which we have above referred must render 
now insufficient. The harbour at Table Bay has been arti- 
ficially deepened so as to give 24ft. below low water in the 
inner basin, while for the outer basin now in course of 
construction arrangements will be made for a depth of 
from 24ft. to 34ft. below low water. The rise of tide in 
this instance is 5ft.; but in this, as in all the following 
cases quoted, the extent of rise and fall may be eliminated 
from present consideration, because, although manifestly 
the point is of much importance as regards capacity for 
entrance, it cannot affect the safety of anchorage 
ground. For this it is always required to accept the 
minimum as constituting the only safe data upon which 
to decide the capabilities of any harbour. At Melbourne, 
where the authorities are undertaking very extensive 
works to enable vessels to reach the city after passage up 
the river upon which it is situate, a depth of 27ft. below 
low water has been fixed upon. The rise of tide in this 
case is 2ft. only. The several harbours which have 
either been created or have been improved in New 
Zealand have been limited as to their draught accommo- 
dation to from 12ft. to 15ft. below low water. Several of 
these have bars at their entrances which at present form 
a serious obstacle to the admission of vessels, but 
works are now in progress to improve these entrances, 
while the range of tide—8ft. to 12ft.—is sufficiently great 
to minimise the hindrance these bars offer to ready entry. 
At Colombo, which has a daily tidal range of about 18in. 
only, the local press tells us that 28ft. has been selected 
as the depth to which the dredging operations now in 
progress should be carried; but we have reason to 
believe that this assignment is in error, and that the 
design now being carried out limits the depth to be 
artificially secured to 27ft. In two of the instances we 
have cited, however, those of Colombo and Table Bay, 
the area of anchorage ground is sufficiently large to permit 
of a greater range of depth within it. Thus the first- 
named has parts over which there is a natural depth of 
40ft. at low water, while in the second instance referred 
to, that of Table Bay, there are similarly portions of the 
anchorage ground which have a minimum depth of 34ft. 
We shall nevertheless demonstrate further on how little 
this apparent great advantage affects the provision of 
general depth. 

No doubt the prime consideration in determining 
beforehand what depth should be given to harbours must 
be the size of the vessels adequate to carrying on the 
trade of the several ports. Thus 12ft. to 15ft. may be 
ample for any of the local purposes of New Zealand 
trade, but the provision required in the case of harbours 
which are the resort for coaling purposes of vessels 
proceeding beyond them cannot have a limitation based 
on merely local needs. To be efficient in the fullest sense 
of the word they must be possessed of a depth of water 
amply sufficient to receive safely the largest class of 
vessels which may under all and every circumstance 
resort to them. Terminal harbours may therefore have 
their depth of water resolved upon on the basis of local 
requirements only, while those of a different character 
must greatly increase their provision for it. Among the 
former class we may select from those harbours as to 
which we have given data, the ports of New Zealand and 
that of Melbourne; and among the latter we may place 
those of Table Bay and Colombo. Our attention has been 
directed to this subject by articles appearing in the Ceylon 
Observer, which, as above stated, have declared the 
intention to be to dredge at Colombo to the minimum 
depth of 28ft., though, as we have said, there is reason 
for the belief that this is one foot in excess of what is 
really contemplated. The suggestion made by these 
articles is that, as a depth of 26ft. is considered ample for 
such high-class accommodation as is afforded by the 
recently opened docks at Southampton, such a depth 
might be held to be adequate for all purposes in a harbour 
professedly having still water, and that therefore the 
extra two feet of dredging must be a wasted expenditure. 

But we are told that at certain seasons—and for a few 
days only throughout the entire year—the water in the 
Colombo harbour is not absolutely still; that on such 
days there is quite enough of movement in it to render 
allowance necessary for rise and fall of the vessels anchored 
in it. Ultimately, the construction of a second break- 
water, which it is said will be required if a dock be 
provided at Colombo, is expected to produce entire 
stillness at all seasons, sufficient to render it practicable 
for vessels to discharge, &c., alongside of quays. Such 
an advantage one would have thought would have 
dictated the construction of the second breakwater in 
advance of docking requirements, and so have saved the 
heavy expenditure for dredging the extra 2ft. Ship- 
owners, however, have, we learn, pronounced against the 
provision of quays at intermediate coaling ports, their 
argument being that by coaling in the open they can work 
both sides of their vessels at the same time. This, to us 
rather unexpected view of the matter, must constitute an 
important factor in determining the depth to be given by 
artificial dredging. It has a further bearing besides this. 
At both the coaling ports of Colombo and Table Bay there 
exist,as we have named, natural depths within the anchor- 
age area, of, in the first case, 40/it., and in the second of 34ft. 
It would have seemed reasonable to conclude that 
with such alternative depths available it would have been 
scarcely necessary to dredge to a minimum over other 
portions of the area sufficient to accommodate the largest 
class of ships. But with the preference shown for work- 
ing cargo or coal from open barges rather than along- 
side of wharves, that conclusion has to be set aside. The 
cost of boating to a vessel’s side is, of course, largely 
affected by distance from the shore. The greater and 
natural depths can only be found at the correspondingly 
greater distances from it. The obligation to provide 
anchorage for ships of extreme draught as close in to the 
shore as possible is, therefore, forced upon the designer of 
a modern harbour. Practically, for commercial purposes, 
the natural greater depths are but of little use in most 
cases. Capacity for speedy loading and unloading is a 





sine qué non at our large ocean coaling ports when a 
single day’s unnecessary detention means a loss to owners 
of hundreds of pounds. The same importance does not 
attach—at least, not in an equal degree—at ports of 
embarkation and of final discharge. We have heard it 
argued that double-banked piers would obviate the 
necessities which we have pointed out; but in the first 
place these would take up much space in a limited water 
area enclosed by works costing millions of pounds, and, 
in the second, their use would be entirely unsuited to the 
accommodation of vessels which are passing callers for a 
few hours only. Such boats might frequently be locked- 
in by succeeding arrivals, and great detention would 
result. The conclusion from what we have written is that 
as regards the depth of water to be given to harbours, 
intermediate ocean ports are altogether differently 
situated from terminal ports, and that the 26ft. of water 
adequate for docks at Southampton would be altogether 
an inadequate limit at Colombo as a prominent type of 
the first-named class of harbours. 


ELECTRIC LIGHTING PROGRESS IN LONDON. 


Mr. FRANK Battey’s paper, read at the Society of Arts 
last Wednesday evening, is a valuable addition to the 
statistical literature of electric lighting in the metropolis. 
While it is comparatively an easy matter to describe the 
details of plant and mains, &c., of the different companies, 
it is quite another thing to keep carefully tabulated 
records of points of vital interest to supply companies, 
and to place them in such a form as to be useful for 
future reference. Tables of results cover a small area in 
print, but they are the digest from everyday data only to 
be obtained in the practical working of a large supply 
company. Thus, a table was given of the life and nature 
of fracture of a large number of incandescent lamps, all 
of 25-candle power, from which it appears that, out of 
536 lamps renewed which were used at a pressure of 
151 volts, the average life of each lamp was 861 hours, 
while that of an average of 2549 lamps worked 
at 120 volts was 923, and of 588 at 99 volts 
it was 1423 hours; the nature of the failure is then 
divided under the two headings of “glass globe” and 
“ filament fractured,” and these two headings are again 
sub-divided into four of five classes each. It was custom- 
ary to stamp on the plaster of each lamp the date when it 
was first put into use, with a movable india-rubber stamp, 
and when it failed it was handed to a storekeeper, who 
recorded the date and tabulated the results. We believe 
that if as much trouble were taken by electric light com- 
panies to obtain accurate and trustworthy data, as has 
been taken by railway companies as to the life, cost of 
repairs, and maintenance of rolling stock, and if these 
figures were from time to time published under some such 
system as that proposed recently by Mr. Crompton, it 
would materially conduce to the rapid advance of the 
electric lighting industry. A table was also given of the 
cost per annum of eight candle-power lamps at 8d. per 
unit, burning for a given average of hours at a stated 
efficiency ; and a table of the insulation tests of internal 
wiring taken with 100 volts, and using an Evershed 
ohm meter, which showed very clearly how the resist- 
ance varies in an inverse ratio to the number of pcints at 
which lights are taken off the house circuit. 

It appears that within the last eighteen months 110 
miles of cable have been laid or drawn in to conduits; 
and although the public have doubtless been much 
inconvenienced by the general upheaval of the street 
surfaces, yet, allowing for the immense amount of work 
that has been done, we think that it has been carried 
out with great celerity. The chairman, Sir Frederick 
Bramwell, referred to his own personal experience of the 
use of the electric light, and raised a point which is 
worthy of attention, namely, that the ease of switching 
the electric light on and off led to much less waste than 
with gas. He stated that in his own honse he has an 
equivalent of 114 lamps of 8-candle power, and that he 
finds his light account from £20 to £25 more per annum 
than before; but that in the summer quarter the 
account was only about seven or eight shillings in 
excess of that for the previous year, when the electric 
light was uot used. He left altogether out of considera- 
tion any allowance for diminished expenditure on 
re-decorating the interior. Only 1000 are lights are said 
to be in use in the metropolis; and as was remarked by 
Mr. Mordey, it appears somewhat strange that street 
lighting is making such slow advances. For although 
streets like the Strand are not so favourably situated as 
some of the continental boulevards, yet are lighting 
would vastly improve the metropolis. The existing pre- 
judice against the use of overhead wires for electric 
lighting seems to be due to the exceedingly bad work done 
in the States, and notably in New York. The Metro- 
politan Electric Supply Company here has had twenty- 
five miles of overhead wires working for a considerable 
time without a single hitch or accident. 

The vast increase of work in electric lighting can be 
judged by the statement that an addition of about 
4000 lamps of 8-candle power is being made per week in 
London alone, and that * a are now about 179,000 lamps 
of 32 watts each supplied from the mains of public supply 
companies, and about 85,000 by private plants—the 
large proportion of the latter being doubtless due to the 
repressive influence of the Act of 1882. 





THE IMPROVEMENT OF NAVIGATIONS BETWEEN 
AND WEST COASTS. 


A MEETING of trades’ representatives has been held at the 
Town Hall, Halifax, to consider the means of improving the 
Calder and Hebble Navigation and the Rochdale Canal, and 
was presided over by the Chairman of the Halifax Chamber 
of Commerce. Mr. Morris referred to the matter as an 
important one, and to a deputation from the Halifax 
Chamber of Commerce and Elland and Brighouse Local 
Board having previously discussed the question with the 
Calder and Hebble directors. The Aire and Calder Navi- 
gation and Rochdale Canal might be put in a satisfactory 
condition, but the Calder and Hebble practically stopped any 
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through traffic. The Halifax Chamber of Commerce ap 

to have taken initiatory steps, and to have seen the Aueadl 
Calder Navigation directors on the subject. The meetin: 
came to the conclusion that, in view of the completion of 
the Manchester Ship Canal, it was necessary, in the interest 
of the locality, that a waterway equal to modern require. 
ments should be provided. It was stated that a cargo of 
80 tons now costs £9 5s. 2d. from Goole to Elland, or 9s 5d 
per ton. A cargo of 100 tons would cost ten guineas, or Qs, 
per ton. The necessity for steam towage was insisted on, 
The views of the Manchester section were expressed by Mr. 
Spence, who remarked that he supposed they were all agreed 
about the main points, namely, that water carriage on large 
canals is the cheapest known mode of inland transport, that 
no other road or way involves so small a cost for main. 
tenance, and that, unlike the case of railways, that cost does 
not increase in direct proportion to the increase of traffic: 
that canals make their own sidings at every point of their 
length; they afford the only means of really independent 
competition with the railway monopoly; that a given canal 
will allow any number of persons to own and work their own 
boats upon it, and will thus also admit to any extent of 
internal competition upon it between the water carriers 
using it, which in the nature of things is obviously jim. 
possible with railways; that canals furnish a very valuable 
source of water supply for manufacturing purposes; that few 
existing canals could compete with railways, because they 
had been built so small and of so many different gauges. He 
considered that the trade and population of the district 
warranted the construction of a canal which would pass a 
boat coming by the existing navigation on the Aire and 
Calder through to Manchester. It was also suggested that 
an Act of Parliament should be obtained for making a canal 
independent of either the Rochdale Canal or Calder and 
Hebble Navigation. The meeting was not prepared to come 
to any definite conclusion as to the line of policy to be 
adopted or the size of craft to be provided for. A 
committee was therefore appointed to consider the best 
means of improving the water communication in the district 
between Manchester and Wakefield, and so lessening the cost 
of transit of goods by that means; also to examine the powers 
of existing companies and the financial results to be antici- 
pated from suggested improvements, and the proper steps to 
be taken to obtain the increased facilities found needful. The 
Rochdale Canal joins the Bridgewater Canal, now the 
property of the Manchester Ship Canal, at Manchester. It is 
thirty-four miles long, has ninety-two locks, enabling the 
canal to surmount the Blackstone Edge—a rise of 438ft. 
across the backbone of England—and descends to Sowerby 
Bridge, 275ft. in eleven and a-quarter miles. It will accom- 
modate boats 74ft. long, 14ft. 2in. wide, and 4ft. draught, 
carrying 60 tons. The eastern terminus is at Sowerby 
Bridge, where it joins the Calder and Hebble Navigation. 
This navigation is twenty-one and a-half miles long, and has 
twenty-eight locks on the main route, with a fall of 192ft. 
between Sowerby Bridge and Wakefield. The boats are 
limited in length to 57ft. 6in., and will carry 50 tons, the beam 
being the same as in the case of the Rochdale Canal, but a 
foot greater depth of water is obtainable. The eastern 
terminus of the Calder and Hebble is at Wakefield, where it 
joins the Aire and Calder Navigation. The latter navigation 
extends for a distance of thirty-seven miles to Goole, and the 
maximum size of boats using it is 120ft. long, 18ft. wide, 
and 7ft. Gin. draught, to carry 170 tons. This route, which 
may be taken as from Liverpool to Hull, isan example of the 
condition in which the navigations of this country remain, 
There is no system or attempt at uniformity; yet, notwith- 
standing the break of gauge and multiplicity of counsels and 
interests, all the navigations are fairly prosperous; while the 
Aire and Calder and Bridgewater Canals are admittedly 
among the most valuable properties in the kingdom. 


ENGINEERS IN THE NAVY. 


THE following order has been issued with regard to increas- 
ing the stoker complement of H.M.S. Aurora, at Devonport :— 
“Twenty-two stokers, or stokers second-class, added to com- 
plement. This addition is made with the distinct under- 
standing that, except when steaming at high speeds, there is 
always to be a deck party of twenty stokers at sea and in 
harbour, who are to be drilled in rifle, cutlass, &c., and to take 
part in the ordinary work of the ship. This party is to be 
changed at convenient intervals.” A similar order has been 
received at Portsmouth with reference to H.M.S. Galatea, 
which is not yet in commission, so that it appears as if it is 
intended to generally increase stoker complements in this 
manner. By-and-bye, if this system continues, the main 
bulk of the ship’s company will be seamen-gunner stokers, or 
gunner stokers. It is understood that an increase of 290 
engineer officers will be made to the fleet by 1894. In order 
to provide this increase the Admiralty have begun by adding 
one more grievance, and a very serious grievance, to those the 
engineer officers already labour under. It has hitherto been 
the regulation that engineer officers can voluntarily retire from 
the active list on attaining fifty years of age—on reaching the 
age of fifty-five they are compelled to retire. The Admiralty 
having, by its short-sightedness, reduced the list of engineer 
officers to a low level—already dangerously below the require- 
ments of the fleet—have now decided upon suspending the 
voluntary retirement. This will add five years’ additional 
service to all engineer officers, and as the maximum full pay 
of the engineer officers is practically the same as their retired 
pay—£401 10s. as against £400 per annum, at fifty years of 
age and thirty years’ sorvice—these engineer officers will be 
compelled to serve an additional five years for no advantage 
to themselves whatever! Promotion to the rank of chief 
engineer will also practically cease for five years, and thus the 
whole engineer branch is penalised to cover the mistake of a 
Board of Admiralty who have neither sympathy with nor 
knowledge of the requirements of the engineer profession. 
The Admiralty, two or three years ago, cut off their only 
chance of meeting a demand for engineers by abolishing the 
training-school ship Marlborough. The College at Keyham 
has only accommodation for 150 students, and the time of 
training being five years, the supply of engineer officers 
from this source can never exceed thirty per year, and the 
Admiralty refuse even to extend the college at Keyham, 
believing they can always supplement the supply by obtain- 
ing candidates from the technical colleges of the country. 
But as last year only two candidates from these sources 
qualified to fill fifteen vacancies offered, and only five can- 
didates competed, it does not appear, with the inducements 
at present held out, that many people who can afford to 
train their sons up to the standard required will regard the 
engineer service of the Royal Navy as a suitable field. 
Another way of increasing the list of engineer officers is by 
the promotion of a certain number of engine-room artificers 
to “warrant rank,” and placing these warrant artificers 
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., charge of the machinery of small vessels. This will meet 
—— ated request of the artificers, and, provided due 
— ny paid to the qualifications of the artificers, this 
rege tion to warrant rank, which will be an intermediate 
Pom potween their present grade of chief petty officer and 
0 ommissioned rank of the assistant-engineer, will not 
the be an advantage to the artificers themselves, but also a 
po Aho gain to the service. The suspension of voluntary 
asiremnent, which inflicts a hardship on present engineer 
ye the promotion of engine-room artificers, which will 
: nove one of their principal grievances, and the admission 
= larger number of candidates from the outside technical 
ile es, are the tbree methods which present themselves to 
he ‘Admiralty to meet the demand for engineer officers by 
1904 It would be in the highest degree fatal to the efficiency 
of the service, and it would be unjust to the present engineer 
facers, if the standard of qualification for entry into the 
Royal Navy were reduced. The maximum rate of pay for 
fleet engineer is only 22s. per day; that of paymasters and 
doctors is 33s. per day. No attempt is being made to suspend 
retirement in these two branches. The low rates of pay of 
the engineers, compared with those of other officers of the same 
age and rank, makes the additional prospect of five years’ fur- 
ther service for £1 10s. per year, and after having earned their 
maximum retirement, much more acutely felt. In addition, 
their professional pride is hurt at being considered of only 
two-thirds the value of a doctor or a paymaster. 


SHIPBUILDING IN IRELAND. 


Oxe of the industries which seem to be increasing in 
Ireland is that of shipbuilding. It is a trade which is not 
widespread, but centred in three or four ports only. When 
the difficulties of the trade in Ireland are borne in mind, 
however, the extent of the growth in those centres is to be 
marvelled at; though there is still the question suggested, 
why in other parts of the island there is not some commence- 
ment of the work? In Belfast shipbuilding is carried on on 
a scale of magnitude such as would not discredit the Clyde; 
and in Londonderry, and one or two other places, there are 
yards turning out a very fair quantity of work. The largest 
yard in Belfast has not this year launched any Government 
work; but it has turned off the stocks above a dozen vessels, 
all of large dimensions, and probably aggregating over 
45,000 tons. In the construction of these steamers there are 
two or three facts that are apparent. The material is brought 
from across the sea, and though Ireland produces both a 
little iron ore and coal, yet the smelting of the ore and the 
rolling into steel plates must take place at a distance; whilst 
for the bulk of its coal Ireland depends on its imports. 
Under these circumstances the constructional work that is 
effected must be looked upon as most creditable to the Irish 
builders. At Belfast, as well as at Londonderry, the same cir- 
cumstances occur; and it usually is found that the buyers 
of the vessels are not resident at Irish ports. Indeed, 
a large number of the ships built at Belfast are for 
Liverpool and London owners, and this fact makes the 
oan a the shipbuilding industry in Ireland all the more 
remarkable, for not only is there the need to import much of 
the material, but the orders have to be sought outside 
Ireland also. Possibly these difficulties are those which 
prevent the extension of the trade in the South of Ireland. 
There used to be shipbuilding in Dublin, and, with the ton- 
nage of ships owned there, there ought to be the ability to 
obtain local orders for ships. Indeed, in Ireland there is the 
need for more of the attempt to meet its own wants in these 
directions ; as it is seen by the experience of the builders in 
the county of Antrim that Ireland can build steamers even 
in competition with the builders in England and Scotland, 
and as it has turned out some of the finest of the liners to 
cross the Atlantic, it ought to be able to build more of the 
steamers which trade to and from its ports, and some of 
which are owned there. If the ore that is raised in Ireland 
were smelted there and rolled into plates, there would be an 
employment that would be of the greatest value to the 
country. It is possible that such a use of the ore would be 
tentative, and have possibly its financial loss at first, but in 
the end it would develope, in all likelihood, as has the ship- 
building industry in Belfast, in the face of difficulties such 
as we have hinted at. The growth of industries thus trans- 
planted is usually slow, but, as we see in the shipbuilding 
instance, enterprise and perseverance usually are attended 
with success, and that to the benefit of those who continue 
them. 


AN EXTRAORDINARY RAILWAY EXPERIMENT. 


Cuar_es Lams in one of his essays writes of a Chinaman 
who burned his house in order to obtain the luxury of roast 
pig. In comparison with the benefit gained the sacrifice was 
as disproportionate as it was ludicrous. Almost the same 
remark may be made of certain experiments which some 
Russian engineers have recently been making to account for 
the accident to the Imperial train which occurred at Borki 
on the 29th of October, three years ago, on the line between 
Kursk and Kieff, for, in order to obtain a correct theory, six of 
the train attendants were more or less injured, and ran a great 
chance of being killed outright. A train was made up of exactly 
the same length and weight as the Borki train. It consisted 
of twenty first, second, and third-class coaches, with several 
heavy luggage wagons attached, drawn by two powerful 
locomotives. The distance to be traversed was sixty-two 
versts, and the speed at thirty versts—or about twenty 
English miles—per hour. The passengers’ places were filled 
by ballast bags. In rounding the curve, which is situated 
between the stations of Ivanino and Lgoff, the train parted 
in the middle. The engines were stopped, and the latter 
part of the train, which included the heavy goods wagons, 
rushed with terrific force on the fore part, smashing into 
matchwood some eight coaches. The reports to hand of the 
experiment do not state what was proved by this extra- 
ordinary experiment; but it has been suggested, with con- 
siderable reason, that possibly the great length of some of the 
Russian railway carriages and the want of exact synchronism 
of speed between the two locomotives had something to do 
with the accident. The whole undertaking was certainly a 
curious attempt to solve what was doubtless a difficult 
problem; and we should have thought that our Russian 
confréres were sufficiently competent to find out some other 
means of ascertaining the required information without 
inflicting serious injuries on half-a-dozen people, with con- 
siderable risk of actual loss of life, and smashing a large 
part of a train. 


BRITISH TRADE IN NOVEMBER. 

Tue Board of Trade returns for November have excited 
unusual interest this month. It was apprehended that they 
would show a continual falling off in business, and the result 
18 as expected. Our imports on the month have diminished 





by £4,184,818, and our exports have also decreased, although 
toa much smaller amount—£1,244,485. While the exports 
thus exhibit a considerable attenuation during November, 
the aggregate business during the eleven completed months 
of the year brings out an increase of no less than £14,181,003. 
We are now beginning to see very clearly the effect of the 
McKinley Tariff on British industry. In the decrease of 
£1,244,485 for November, £716,567 is in yarns and textile 
fabrics, the principal falling market being the United States, 
which has seriously lessened its requirements from England 
in jute, linen, and piece goods, woollen and worsted manu- 
factures, and worsted tissues. Hardware and cutlery, as well 
as steel, bring out equally significant results. Last month 
we sent to the United States hardware and cutlery to the 
value of £18,541; for November of 1889 the business doing 
represented £34,511. In steel the United States last month 
took a value of £16,670, as compared with £28,060 and 
£43,049 for November of 1889 and 1888. For the eleven 
months to November, British goods exported to foreign 
markets and the Colonies amounted to the value of 
£242,158,230, of which no less than £102,986,813 was in 
textile fabrics and yarns. So that, in spite of our iron and 
coal, soft goods hold the field. 








LITERATURE. 


The Art of Electrolytic Separation of Metals, dc. By G. Gorr, 
LL.D., F.R.S. The Electrician Printing and Publishing 
Company. London: 1890. 

A Book such as this is especially valuable at the present 
time, when the columns of our contemporaries are full of 
the subject, and general discussion has been aroused by 
the sayings and doings of the Elmore Company and its 
numerous offspring. A careful perusal of this work 
would, we believe, tend to dispel many false ideas as to 
the chemical purity of all electrolytically deposited 
copper, and would show that the purity depends very 
greatly upon the mode in which the process is carried 
out. This the author is careful to point out, in stating on 
page 217, “If it has been deposited rapidly from an 
impure solution, it may be very impure.” The author 
states that the book was written to supply a real want, 
as there was no work in any language entirely devoted to 
the electrolytic separation and refining of metals, those 
hitherto written on the subject of electro-metallurgy 
being all more or less devoted to electro-plating. The 
volume consists of 300 pages, and is provided with a 
copious index at the end. It is fairly well illustrated, 
but some of the blocks—notably that of the Hochhausen 
dynamo—appear to have been very much worn. It is 
divided into two divisions, the theoretical and practical, 
and opens with a short historical sketch showing how 
Faraday’s researches paved the way for the great number 
of inventors who followed in his steps, until at the pre- 
sent time one firm, Messrs. Elliott and Co., of Pembrey, 
near Swansea, deposit 45 to 60 tons of copper per week, 
and the Bridgeport Copper Company, Connecticut, elec- 
trolytically refine 108 tons per week by means- of three 
dynamos. 

The theoretical division of the work is divided into six 
sections, giving the chief electrical facts, thermal 
phenomena, chemical facts, chemico-electrical action, 
electro-chemical facts, and generation of current by 
dynamos. Tables of the relative conductivity of copper 
and alloys and of resistance of metals and liquids are 
given. A foot-note in Section B states that the centi- 
grade-gramme-calorie is now called a “ therm,” and the 
term “joule” is used to indicate the work done by a 
watt in a second ; 4°2 joules are equal to 1 therm. The 
nomenclature appears as yet to be in a transitional state, 
and to students the variety of terms must at times be 
confusing. A very complete table of the heat of chemical 
union, extracted from Thomson’s ‘ Thermo-Chemical 
Memoirs,” is given, the results of laboriousinvestigations. 
Various theories of the action of electrolysis are alluded 
to, of which one of the best known is that propounded by 
Faraday. He considered that electrolysis resulted from 
a peculiar corpuscular action developed in the direction 
of the current, and that it proceeded from a force which 
was either added to the affinity of the bodies present or 
determined the direction of that force. 

Coming to the practical division of the work, the author 
considers the chief points in the order of relative import- 
ance, and states that the rate of deposition usually 
employed in different copper refining works varies from 
one to eight or ten ounces per square foot of electrode in 
twenty-four hours. This is, of course, an exceedingly 
wide margin ; but the work is carried on under vastly 
different conditions in different places. No single hard- 
and-fast rule can be drawn up for the size and number 
of tanks or other details of the system; the whole is a 
matter of proportion, of the relative cost of labour, of 
power, and interest upon the large capital invested; and 
whether a plant should run a smaller or larger number 
of hours per week, must depend entirely upon local con- 
siderations. We are glad to see that the author does not 
confine himself to British practice; but gives con- 
tinental and American data. He appears to have been at 
great pains to collect practical data and particulars which 
were until recently regarded as trade secrets, for the 
simple reason that each manufacturer had been obliged 
to find out the best methods from experiment for himself 
in the absence of treatises upon the subject. 
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AN ANTI-FRICTION SCREW. 


THE following description of an anti-friction screw taken 
from James White’s ‘New Century of Inventions” (1822) 
will be read with interest in connection with the account of 
Mr. Lieb’s ball-bearing screw which appeared in our last 
week’s issue :— 

“A screw with greatly diminished friction.—My readers will 
perceive that I have altered the title given in the prospectus 
to this invention. It has been done in deference to the 
opinions of some persons in high reputation in the mechanical 
world, who hold that there can be no motion whatever with- 
out friction. For my own part, I am no believer in several 
sorts of friction, and must therefore require a new definition 
of friction before I can flow with the stream. As the question, 
however, is not yet before my readers, I shall waive the 
discussion at present, and describe this invention as in- 
troducing the rolling motion into the threads of a screw, thus 
taking away the greatest part of the friction on every sup- 
position. In Plate 12, Fig. 8, A is the screw, and B C 
the nut, bored large enough to receive the screw bodily 
without any penetration of their threads. Nevertheless, 
these threads are made to occupy the same length, in both 
screw and nut, as though they did enter each other, so that 
the two parts running parallel to each other leave a square 
interstice b all along both nut and screw, into which balls of 
brass or soft iron are introduced, which at once restore the 
serew property without its friction ; a friction so considerable 
in the common screw that it always surpasses the effective 
power, since it remains closed—in a vice, for example—while 
holding any object squeezed with all the force a man can 
apply: I have mentioned the use of soft balls; it is in 
order that they may all act together and work them- 
selves to & common bearing. It will appear by Fig. 9 
that the acting balls might, or perhaps ought to be separated 
from each other by a set of smaller ones, since in 
this case the surface of the touching balls move the same 
way, avoiding all friction between them, and leaving the 
friction only between those surfaces that are exempt from 
heavy pressure. These circumstances will be understood by 
consulting the direction. of the arrows in Fig. 9, and I have 
added two other sketches to show the principle in its applica- 
tion to square-thread screws, as at Fig. 9, or to oblong- 
threaded screws whose threads penetrate each other, in 
Fig. 12. I have further, in Fig, 8, sketched one of the 
methods I propose for supporting the weight of the descending 
balls, and returning them again into the nut. Considering 
the balls as a fluid, I have provided a rising column of them. 
which the working of the screw downward will fill, and the 
weight of the balls themselves will return them into the nut 
when the screw is drawn upward.” 

White is well known as the inventor of a pulley which 
bears his name, and which is described in most of the mecha- 
nical text books. The ‘“‘ New Century of Inventions”’ is of a 
totally different character to that of its celebrated prototype, 
the contrivances being fully described and illustrated. The 
book has somehow dropped out of recollection, but it is well 
worth looking at. 








THE LONDON TILBURY RAILWAY COMPANY proposes to abolish 
second-class, and have asked notice in their Bill for power ‘to 
maintain and use two classes only of carriages for the conveyance of 
passengers.” Last year the third-class contributed 92 per cent., 
the second 6, and the first 2 per cent. of the passenger traffic. 


THE Society OF ENGINEERS.—The annual dinner of the Society 
of Engineers took place on Wednesday evening at the Holborn 
Restaurant, Mr. Henry Adams, M. Inst. C.E.,inthe chair. Amongst 
the large company present were Sir Benjamin Baker, Sir J. N. 
Douglass, Professor Unwin, Colonel Banister Fletcher, Professor 
Robinson, Mr. Jabez Church, Mr. T. Walmisley, Mr. W. R. Binney 
—chief engineer, London County Council—Mr. W. W. Beaumont, 
Mr. Pryce Cuxson, secretary, and Mr. J. W. Wilson. In proposing 
the toast of the evening, the chairman said that during the 
past year the number of members had increased by 8 per cent., 
exclusive of the honorary members, while the attendance at the 
meetings had increased by 10 per cent. Thehon. members who 
had been recently elected were Lord Armstrong, Dr. Anderson, 
of Woolwich, Sir B. Baker, Lord Brassey, Sir J. Douglass, Sir 
John Fowler, Earl Granville, and Sir William Thomson. The 
papers read and discussed embraced branches of civil and mecha- 
nical engineering, and were fully up to the mark of previous 
sessions, the members numbering 454 of all grades, and the finances 
of the Society were in a very satisfactory condition. Mr. Arthur 
Williams responded to the toast. Sir R. Baker, replying on behalf 
of the visitors, said there had lately been scares about our big 
guns, our repeating rifle, and the manufacture of our armour 
plates ; but frcm what he had seen in America, and in this country, 
he did not think there was anything in those scares. In one respect 
our guns were superior to either those of the French or theGerman 
armies, and that was, they were composed of fewer pieces. Rely- 
ing upon his experience, he would advise everyone, when he read 
in leading journals the opinions of Tommy Atkins or unknown 
soldiers pitted against those of experts, to suspend his judgment. 
Other toasts followed by Sir James Douglass, Colonel Fletcher, 
Professor Unwin, Professor Robinson, Mr. Binnie, and others. 


DEATH OF Mr. GEORGE HUTCHINSON.—We regret to have to 
announce the death of Mr. George Hutchinson, engineer and 
draughtsman, of 5, Gloucester-terrace, Newcastle. Mr. Hutchin- 
son died from infirmity incidental to old age. He was associated 
during a great portion of his life with the inception and growth of 
the Elswick Works, and his death snaps one of the links connecting 
the Elswick of the past and its then modest proportions with the 
Elswick of the present day with its great expansion and large 

pulation. The deceased was associated with Lord Armstrong in 

is experiments leading to the invention of the hydraulic crane, 
and assisted very much in this direction. As a youth Mr. 
Hutchinson showed signs of great engineering and mechanical 
gifts. His earliest working years in the profession for which he 
showed an aptitude were passed at the establishment of Henry 
Watson and Sons, High Bridge, Newcastle. Lord Armstrong, 
then a young man with his name and fame yet to make, was in the 
habit of visiting those works and superintending the construction 
of his own models or observing the manufacture of machinery. 
Here, probably, he first made the acquaintance of Mr. Hutchinson. 
The latter then became associated with Lord Armstrong in the 
experiments which were ultimately brought to success. Mr. 
Hutchinson conducted several of the experiments, either himself 
or in conjunction with Lord Armstrong, and he was, no doubt, a 
valuable assistant in these efforts. When the Elswick Works were 
commenced, he was placed ina position of trust and responsibility, 
and his intimate association with the prosperity of the works and 
his noble patron remained unbroken up to his death. As fore- 
man draughtsman his duties were onerous and responsible, and 
he always carried them out with credit to himself and to the firm. 
He commenced the Mechanics’ Institute at Elswick, which just 
recently celebrated its forty-first anniversary, Lord Armstrong 
being president. Mr. Hutchinson was born on May 9th, 1813, and 
was thus in his seventy-eighth year. He leaves a widow and 
family of two sons and four daughters, all married. The eldest 
son is Mr. C. W. Hutchinson, who at present holds a responsible 
position at the Elswick Works.— Newcastle Daily Journal, 
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700-HORSE POWER BLOOMING ENGINES, NEWPORT ROLLING MILLS, MIDDLESBRO. 


MESSRS. WORTH, MACKENZIE AND CO., STOCKTON-ON-TEES, ENGINEERS, 
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700-HORSE POWER ROLLING MILL ENGINES. 

Many of our readers will remember the Newport Rolling 
Mills at Middlesbrough, carried on with great success for 
many years by Messrs. Fox, Head, and Co. During the 


period of very low prices the mills were temporarily shut | 


down to await the removal of the depression. In the spring 
of 1888, when the revival had fairly set in, these works were 
taken over by Messrs. John Hill and Co., and a start was 
efiected in the July of that year, the output being at first 
about 300 tons per week. It was, however, evident that 
alterations were desirable to adapt the mill for rolling the 
large and very long plates which had meantime grown into a 
common requirement by modern engineers and shipbuilders, 
and to obtain such an output as would make them more 
r2munerative under modern conditions of trade. Dragging- 


down gear fitted to deal with these long and heavy plates and | 
with other minor | 


additional furnaces were built. This, 
alterations, increased the turn-out to 500 tons per week. 
was then resolved to put down an indepen- 

dent blooming mill, driven by a reversing 
engine, and Messrs. John Hill and Co. 

placed the construction of the engine 

with Messrs. Worth, Mackenzie, and Co., 

of Stockton-on-Tees, who supplied one 

of their inverted cylinder engines for 

the purpose. The mill was constructed 

by the owners on their own works, from 

their own designs, and both engine and 

mill, we are informed, have proved very 

successful; somuchso that, with ordinary 

orders, no less than 80 tons of finished 

plates have been rolled in one shift of 

twelve hours. It will be seen from our 

illustration that the engine has two 

cylinders, bolted to massive cast iron 

standards, and fitted with ordinary 

slide valves, driven by a link reversing 

motion ; the diameter of the cylinders is 

30in. and the stroke of the pistons is 20in. 

The pistons are fitted with Mather and 

Platt’s patent spring coils; the external 

rings being made by Messrs. Worth, 

Mackenzie, and Co., to their own design, 

which dispenses with any loose pieces. 

After two years’ work day and night, 

these pistons, we are informed, remain 

perfectly steam tight; and on examina- 

tion of one of the cylinders it was found 

to be as smooth and true as could be 

desired. The piston-rods are of forged 

steel, and are secured into cast steel 

crossheads by gibs and keys so arranged 

that by reversing the position of the gib 

and key, the crosshead can be started off 

the rod with ease and certainty. The 

motion bars are of hard cast iron, planed 

on both sides, and bolted to the planed 

face of the columns. The crossheads 

have pins of liberal size, made from 

forged steel, and fastened into their 

places by split cottars let partly into a 

groove planed through a boss on the 

crosshead face. There are two grooves at right angles to 
one another, so that the pins can be turned a quarter round 
at intervals to counteract the tendency to wear oval. The 
connecting-rods are wrought iron, with massive bearings of 
phosphor bronze ; but these have not yet, we are informed, 
required adjustment. 
and pin being cast in one piece, so that the pin cannot work 
loose. The shaft is of wroughtiron, 9in. diameter at the bear- 
ings and 12in. square at the centre, to receive a cast steel 
pinion 6in. pitch and 2ft. 6fin. diameter at the pitch line. 
The bearings are of phosphor bronze, very massive, and fit 
into square-shaped seats, cast solid with the bed-plates which 
are planed out to receive them. The bed-plates are of cast 
iron of heavy box section, 12in. deep, planed to receive the 
cast iron columns. There are fourteen holding-down bolts in 
the engine bed-plate, 2}in. diameter. The excentrics and 
straps are of cast iron, the latter being very heavy, and bolted 
together with deep lugs and bolts 17in. long, so as to prevent 
any possibility of springing. The result of the solidity of the 
construction and the care taken over the details of crank and 
excentric bearings may, it is considered, be seen in the fact 
that they have as yet required no adjustment, and the wear 
is quite inappreciable. The excentric rods are of wrought 
iron, the double eye ends being fitted with steel pins, which 
are prevented from turning in the eye. The reversing links 
are of forged steel, and are fitted with bushes of hard phosphor 
bronze at each end, in which the pins of the excentric rods 
work. The link block is also of phosphor bronze. The 
position of the weigh bar and the lengths of the reversing 


It 


The cranks are of cast steel, crank | 


levers have been arranged so as to employ the range of motion 
| of the block in the link to secure the desired cut-off, which 
| takes place at 15in. on the up stroke and 14gin. on the down 
| stroke in full gear one direction, and 14jin. and 14jin. 
respectively in the other direction, the compression being lin. 
more at bottom than at top—a distribution of the steam 
which is considered as good as could be obtained for the 
purpose, which any of the elaborate radial gears would have 
much difficulty in beating. The designer of the engine—Mr. 
| R. J. Worth—having a strong opinion as to the inadvisability 
| of putting any gear involving delicate adjustments into a 
rolling mill, the valve gear of this engine has been made with 
extra large wearing surfaces, and no means of taking up play 
have been provided. The cost of new phosphor bronze 
bushes in the link ends is not much more than the cost 
of the time setting up adjustable bearings, while it is con- 
tended that there is the absolute certainty when the bushes 
are renewed that the gear is as true as when made, and that it | 
is impossible to predict what may be the distribution of ' 
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PLAN OF ROLLING MILL ENGINE. 


steam in a gear fitted with adjustable bearings after the 
rough and hurried adjustments which the circumstances of 
rolling mills admit. From the illustration it willl be seen 
that with this design of gear there are only three joints in 
each link motion the wear of which can affect the motion of 
the valve by any serious extent, whereas in the straight bar 
link, which has become the prevailing type in rolling mill 
engines, there are, in some cases, no less than eight, and in 
this form of gear any maladjustment of the lengths of the 
lifting links has a great effect on the amount of lead. The 
slide spindles are of forged steel, the double eye forged solid 
with the rod and fitted with hard steel pins, which are not 
allowed to turn in the eye, but work in the phosphor bronze 
link block ; the slide spindles are carried through the top of 
the steam chests, a cast iron bush being slipped over them, so 
as to serve as a balance piston and to transfer the nuts 
securing the slide, from the inside of the chest, where they 
| could work loose without being noticed, to the outside, where 

they can both be seen and attended to without breaking a 
| joint. The slide valves are of hard cast iron, and the 

reversing gear is of the ordinary type, having Qin. steam 
| cylinders and 6in. cataract cylinder. A platform is carried 
| round the engine at a suitable height, supported by girders 

and brackets from the columns. The engine is driven from 

the end of this platform nearest to the rolls, all the handles 

being brought to a convenient position, and the driver has a 
| full and uninterrupted view of his work. The gearing bed- 

plates are planed at their ends tojoin planed faces on the engine 

bed-plate, and are also planed where fitting together, and are 





firmly jointed by wrought iron hoops shrunk on to mas;ive 
lugs. The carriages of the second motion shaft are of cast 
iron, with massive gun-metal bottom bearings, and are planed 
on the bottom to fit the planed faces of the bed-plates. The 
second motion shaft is of wrought iron, with bearings 14in. 
diameter by 20in. long, and enlarged to 16in. square where 
the main spur wheel is keyed on. The outer ends of the 
shaft are planed out to receive an ordinary mill coupling. 
The main spur wheel is 12ft. 74in. diameter, 18in. broad, ard 
6in. pitch, and is cast in two pieces—the boss and arms form 
ing one piece. The rim is cast as a complete ring, with six 
dovetail recesses to receive the arms. It is cited, as proving 
the economical character of the engine under notice, it was 
found that, notwithstanding the power necessarily taken to 
drive the additional machinery, no additional steam was 


| required beyond what sufficed to accomplish the blooming 
| under the old arrangement. 


We are informed that Messrs. 

John Hill and Co. are very satisfied with the results, and 

have proved that, contrary to the somewhat common notion 
that anything is good enough for a 
rolling mill, it is sound financial policy 
to put in a thoroughly good engine. 


THE JUNIOR ENGINEERING Society,— 
On Friday evening, 2lst ult., a crowded 
meeting of this Society took place, the 
occasion being the inauguration of the 
tenth session. Professor Perry, D.5c., 
F.R.S., retiring president, occupied the 
chair at the commencement of the _pro- 
ceedings. Professor 8S. P. Thompson, B.A., 
D.Sec., was then inducted to the presiden- 
tial chair, and proceeded to deliver his 
inaugural address on the subject of 
**Electro Magnetic Mechanism.” It was 
extensively illustrated by diagrams and by 
numerous experiments. An interesting list 
of papers and visits arranged for the current 
session has been prepared by tbe secretary 
of the Society, Mr. Walter T. Dunn, 64, 
Reedworth-street, Kennington, S.E. On 
Saturday, December 6th, the members 
of this Society and their friends, to the num- 
ber of 100 or more, made an excursion to 
the Central Institution, South Kensington. 
Professor W. E. Ayrton, F.R.S., vice-presi- 
dent of the Society, received the members 
in his room, where they inspected the vari- 
ous original specimens of sec-ohm-meter:, 
volt-meters, am-meters, energy-meters, Kc. 
Among other delicate instruments was a 
micrometer, measuring to y5}z5in., and 
constructed with a mages spring of 
zizin. in diameter. A framed playbill 
from the Haymarket for 1843 attracted 
everyone’s attention, as it announced the use 
of gas as a special feature in the then 
newly-decorated theatre, just as we now 
have theatres announcing the use of the 
electric light. In the next room was shown 
the apparatus for measuring the illumina- 
ting power of an electric light, the method 
also of finding the life of a lamp, and 
the analysis of the light produced from 
heated magnesium. The first year stu- 


( dents’ laboratory for electrical experiments was next visited. 
| The apparatus is complete in itself for each experiment; the 


students have to give an account of their experiments, and 
this account is carefully revised by the instructors. In the 
neighbouring room, the method of examining the way in which 
air vibrates in organ pipes was shown, and the analysis 
of complex sounds into simple sounds described. In another 
room is found each table supplied with gas, water, and steam, 
for here is the home of all the paraphernalia for measur- 
ing the expansions of solids, liquids, gases, and vapours, the latent 
heat of steam, the mechanical equivalent of heat. The dynamos 
were next visited, and the compensating absorption dynamometers 
for testing the power of large and small electro-motors inspected. 
and for the Ferranti alternate current dynamo and the Gramme 
dynamo. The other end of the building was next visited, where, 
on stone slabs laid upon curiously constructed pillars of brick 
stuffed with slag wool, are instruments of utmost delicacy, quad- 
rant electrometers ; there are the deadbeat and ballistic galva- 
nometers. Mr. W. E. Sumpner, D.Sc., showed a brief interference 
experiment with alternating currents. This was as interesting as 
a previous experiment showing effects produced by large pressure and 
small current, or by small pressure and large current. Beautifully 
simple was the method for finding the rate of alternations of alter- 
nating currents by means of a wire giving rapid vibrations. In 
the same room was shown the way of measuring the efficiency in 
lumincus power of an arc lamp. A model telpher line was shown, 
each train being provided with a centrifugal governor. The current 
is automatically cut off when the train goes too fast, and each 
section of the line becomes automatically blocked if a train is on 
the preceding. The excursion terminated, on the motion of the 
chairman of the Society, Mr. Tennant, with a heartily giver. vote 
of thanks to Professor W. E. Ayrtor: 
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HEAT TRANSMISSION IN BOILERS. 
By Joun G. Hupson, M, Inst. C.E. 
(Continued from page 450.) 


In what relative proportions the total head of tempera- 
ture should be allotted to the absorption, conduction, and 
emission respectively, cannot be exactly stated, but may 
be roughly approximated as follows. In the first place, 
gome idea of the head needed to overcome the internal 
resistance of the metal can be obtained for temperatures 
not exceeding 500 or 600 deg. from the following formula, 
based, for wrought iron, on Forbes’ experiments on the 
conducting powers of that metal, between 32deg. and 
527 deg., and for other metals on Despretz’s data as to 
their relative conductive powers. 


Q = Units transmitted per square foot per hour. 
Ki = Rate of transmission for lin. thickness, 1 
square foot, 1 hour, and 1 deg. Fah. at 
32 deg. = for copper, 1243 units, brass 1044, 
cast iron 783, wrought iron or steel 522. 
D = Difference in degs. Fah. required to over- 
come the internal resistance. 
{ = thickness of metal in inches. 
'T = mean temperature of metal. 
_ Dx R x (14675 —T) _Qx t x 14855 
Then Q x 14355 84D = 2 1467-5 — 7) 


For the 10 B.W.G. copper tubes at the assumed duty, 
this formula gives 6 deg. as the head needed for the 
conduction alone. How the balance of 30 deg., available 
in the case of steam as the heating agent for the surface 
absorption and emission should be apportioned is of little 
moment for the present purpose. No doubt the steam 
side would need less than the water, and taking the ratio 
of 1 to 2, giving 10 deg. and 20 deg. respectively, the 
various temperatures would stand as follows :— 


Steam. Fire. 

Heating medium... ... ... ... 376° 2500° 
Difference for absorption = 10° 2134° 

Surface, hotter side ... ... ... 366° 366° 
Difference for conduction = 6° 6° 

Surface, next water ... ... ... 3°0° 360° 
Difference for emission = 20° 20° 

Water in boiler ... sao Ae 340° 
Total difference = 36 2160° 


For an iron or steel plate jin. thick the difference 
would be 55 deg. instead of 6 deg., requiring an 
important addition to the temperature or involving a 
considerable reduction in the duty in the case of the 
steam, but only an unimportant variation in either respect 
for the fire. For lower rates of evaporation than that 
assumed, the differences would be divided out in very 
much the same way, except that the head needed for 
conduction would be even less in proportion. 

It will be seen that if the above values are anywhere 
near the truth, in evaporating by fire heat, the wile of 
the difference may, for all practical purposes, be taken as 
available for effecting the transfer of heat from the gases 
to the metal, and the latter be considered as having the 
same temperature as the water. An important corollary 
follows the acceptance of this conclusion, viz., that how- 
ever valuable an active circulation in a boiler may be, on 
other grounds, no activity beyond that needed for keeping 
water in contact with the heating surfaces can, by reduc- 
ing the difference needed for emission, appreciably 
increase the quantity of heat transmitted, seeing that the 
amount of the difference capable of being influenced in 
this way is such a trifling fraction of the whole. 

The results given by Mr. Thornycroft’s water tube 
boiler bear out this conclusion, as its exceptionally 
active circulation, whilst of great value in prevent- 
ing overheating at high powers, did not appreciably 
influence the transmission in the lower power trials. In 
these the gases were not reduced in temperature to a 
greater extent than might be expected from the large 
extent of surface; in fact, the reduction, as shown in 
Table II., referred to later, was no greater than that 
effected by some of the locomotive type portable boilers 
with a much smaller proportion of surface. The 
undoubted merit of the design beyond the advantages 
mentioned, lies rather in the combination of large surface 
with small weight and bulk. 

The foregoing calculations as to the temperature of 
heating surfaces refer specially to evaporating water, 
but when raising steam, and before reaching boiling 
point, the transmission from the plate to the water, per 
degree of difference, would probably be much smaller, 
owing to the worse convection. Whether the falling off 
per degree would be compensated by the greater difference, 
would depend on the design of the boiler, and if the latter 
did not favour circulation it is likely that the plate might 
attain a considerably higher temperature than under 
normal working conditions. Under the most unfavour- 
able conditions of heavy firing and impeded circulation, it 
would seem possible that just before ebullition began the 
temperature might reach 600 deg. to 700 deg. 

Influence of speed of gases.—The most important 
lesson, in the author's opinion, to be learnt from steam- 
heating practice yet remains. Heating water below its 
boiling point by steam is in some respects a parallel case 
to what takes place in a steam boiler. In each there is 
on one side of the surface a medium which, under normal 
conditions, transfers heat with great reluctance in com- 
parison with the medium on the opposite side of the 
surface. In the steam heating apparatus the water is 
the sluggish medium, and in the boiler it is the hot gas. 

hese resemble each other in being both very bad trans- 
mitters of heat by any method other than convection. 
In the case of heating water by steam it can be conclu- 
‘ively shown that, other things being equal, the quantity 
of heat taken up by the water is almost wholly a question 
of the speed with which the latter traverses the heating 
Surface, the transmission increasing only somewhat less 
rapidly than the speed. So important is this influence 
that the transmission has been found to vary from as 


little as twenty or thirty units per degree where the water 





was confined in small tubes and moved very slowly, up 
to nearly 1000 units, according to the speed. Knowing 
this, it is natural to ask whether the speed of the gases 
in a boiler might not in like manner affect the activity of 
the transmission, and, the idea once started, much con- 
firmatory evidence suggested itself, and the theory seems 
to account for much previously unexplained. That the 
speed might, not unreasonably, be expected to affect the 
result in one direction or the other, it is natural to sup- 
se, when the extent of its variation is apprehended. 
na lightly fired Lancashire boiler it may be under 4ft. 
per second, range from that speed up to 140ft. in a loco- 
motive, and reach considerably over 200ft. in a loco. type 
torpedo boiler when hard pressed. 

The influence of the speed seems to explain the follow- 
ing anomalies :—(1) The injury to a boiler from the use 
of forced draught is almost invariably confined to over- 
heating the tubes, though the fire-box plate surfaces are 
exposed to aneven highertemperature. (2) The generally 
inferior efficiency of water-tube, as compared with fire- 
tube, boilers. (83) The high efficiency of locomotive 
boilers, considering their small extent of surface in pro- 
portion to fuel burnt. (4) The comparatively high 
efficiency of boilers worked at extreme rates; thus the 
locomotive type torpedo boiler tested at Portsmouth had, 
in the highest duty trial with 6in. draught, only the very 
small proportion of ‘34 square foot of surface per 1 lb. of 
fuel. The reduction of the gases with this small surface 
to 1444 deg. corresponds with a transmission per degree 
several times greater than is attained by boilers working 
at more ordinary rates. (5) The slight increase in economy 
to be obtained by reducing the weight of fuel burnt in a 
given boiler below a certain point, changing at last to an 
actual falling off. An extreme example of this is found 
in the trials of a sectional boiler for the Kimberley Water- 
works, in which the evaporation from and at 212 deg. 
was 10°87 lb. with 3°64 square feet heating surface per 
1 Ib. fuel, reached 11°51b. with 6°44 square feet, and fell 
to 8:15]b. at the extreme proportion of 16:1 square feet. 
(6) The circumstance, of which many examples might be 
quoted, that the mischievous effect of an excessive supply 
of air is usually limited to the carrying to waste of little 
more than the extra heat corresponding with the extra 
weight of the gases, their temperature being nearly the 
same for all ordinary quantities; though if the trans- 
mission were proportional to the temperature merely, 
that of the waste gases would be considerably higher 
with the larger air supply An excessive air supply 
does not, as might at first sight be expected, result 
in a low temperature of the waste gases, unless the 
proportion of heating surface to fuel is so limited 
that the smaller volume of gases, originally hotter 
because of its smaller heat capacity, but therefore also 
more rapidly cooled, has not time to fall to the tem- 
perature of the larger, originally cooler, but more slowly 
cooling, volume. The larger volume will, however, be 
found to transmit more heat per degree of difference, 
though it loses temperature more slowly, owing to its 
greater heat capacity, and it would appear that this 
greater transmission is due to the greater speed. The 
action referred to is exhibited in the various diagrams, 
more particularly described later on. 

The element of speed has not, so far as the author is 
aware, ever been hitherto taken into account, as possibly 
affecting the transmission. In the few cases where 
reference has been made to it, a high speed has been 
considered objectionable, as reducing the time available 
for the gases to part with their heat; and it is quite 
possible that a slow speed through the boiler, if accom- 
panied by a high speed over the surface, might give a 
maximum result. These conditions would be met, for 
instance, by giving the gases a rapid screw motion in a 
tube, causing a large amount of motion for a smail 
advance. Such a combination is difficult to obtain in 
practice, though spiral bafilers, calculated to give a 
moderate rotary motion, have been tried. The curious 
scheme has been often suggested of partially closing the 
funnel damper, in order to keep the gases longer in con- 
tact with the surfaces. Of course, this would merely 
result in reducing the air supply and rate of combustion, 
or, in the case of forced draught, of throwing more work 
on the fans. The desired end can only be attained by 
increasing the capacity of the gas passages, the time 
during which any particle of gas remains in contact with 
the boiler depending simply on the proportion this 
capacity bears to the volume of gases produced. Thus, 
if the capacity of the passages equals the volume of the 
gas produced in one second, the particles of gas will on 
the average have for that time the chance of doing useful 
work. Whether the time affects the result is doubtful; 
but should such prove to be the case, any desired capacity 
may be obtained by adjusting the length, without depart- 
ing from the cross section corresponding with the most 
suitable speed. 

The real question at issue is whether it is, on the whole, 
conducive to activity of transmission so to proportion the 
area through the passages as to give the gases a high 
velocity; and this depends on whether gas of a given 
temperature will transfer more heat per unit of surface, 
when flowing over it rapidly, than when flowing more 
slowly. Looking at it in this way, the element of time 
seems to be eliminated, the current in either case being 
continuous; except perhaps as regards the possibility of 
particles of gas, which have not themselves come into 
contact with the surface, not having time to transfer their 
heat by radiation, either to those which have been thus 
cooled or to the boiler. The gas being such a bad radiator, 
it is probable that little heat would be transferred in this 
way, or by any method other than contact caused by the 
eddies arising from friction against the surfaces. The 
question as to the influence of speed should be capable 
of ready experimental determination by anyone having 
command of a boiler. It would only be necessary to try 
the effect of reducing the area through the tubes by 
placing in each a bar of iron, or other simple displacer, 
which would increase the speed without affecting the 
extent of surface. In the meantime, the evidence is 





almost conclusive as to the improved transmission accom- 
panying increased speed. 

The restriction of the area through the tubes, needed to 
give a high speed of flow to the gases, has the incidental 
advantage of causing something like an equal flow through 
all the tubes, which is probably far from being the case 
when the area is large. This was strikingly brought out 
some years ago in the case of a pair of rectangular 
marine boilers, each having three furnaces opening into 
one combustion chamber common to all, large tubes, and 
one funnel serving both boilers, placed at the junction of 
their uptakes. The boilers steamed badly, and it was 
suggested that the gases were “short-circuited,” and 
passed principally through the tubes on the side of each 
boiler nearest the funnel. To test this a layer of saw- 
dust was placed in the back-end of each tube, and the 
result fully confirmed the supposition, the sawdust being 
burnt only in those tubes which formed the shortest 
route from each furnace to the funnel. The evil was 
partially remedied by building brick walls dividing each 
chamber into three compartments, one for each furnace. 
Lightly-fired boilers are of course specially liable to have 
a portion of their heating surface rendered inoperative 
from this cause. 

Transmission in fire-bor.—So far, only the transmis- 
sion of heat from the gases has been considered; and, for 
the great majority of boilers, there remains the direct 
transfer of heat from the fuel and flame to the fire- 
box surfaces by radiation. Some estimate as to the 
quantity of heat transferred in this way must be made 
before the temperature at which the gases leave the fire- 
box can be arrived at; but a different mode of treatment 
is needed, as in the fire-box the transfer of heat by con- 
vection is small compared with that by radiation. In 
most boilers the fire-box surface forms so small a propor- 
tion of the whole, that a moderate variation in the 
estimate hardly affects the final result, and a close 
estimate is difficult to make, particularly as regards the 
effect of a variation in the air supply. It is common to 
assume that one half of the heat of combustion is given 
up by the fuel and flame as radiant heat, and directly 
absorbed by the adjacent surfaces. A little reflection, 
however, shows that this can only occur when the fire- 
box surface bears a certain relation to the fuel burnt and 
the temperature of combustion. If, for example, burning 
801b. of coal per square foot of grate in a locomotive 
boiler produces a certain rate of evaporation per square 
foot of the fire-box surface, burning 60 1b. will certainly 
not give double that rate, as the temperature of the fire 
will not be increased in anything like that ratio; and 
taking dissociation into account, it may not be even 
materially increased. Again, if the surface exposed is 
very small in proportion to the fuel burnt—as with some 
kinds of boiler—the evaporation may be expected to 
approach some maximum rate, depending on the tempera- 
ture of the fire rather than on any relation between the 
area of the surface and weight of fuel burnt. 

Another common saying is to the effect that a foot of 
fire-box surface is worth several feet of tube surface. 
This is in a sense true, but it is very misleading, as it 
would not always be advantageous to increase the fire- 
box surface at the sacrifice of an equal amount of tube 
surface, and the transfer, if practicable, would too much 
resemble the Irishman’s cutting a piece off the top of his 
blanket and sewing it on the bottom to keep his feet 
warm. If the principle were logically carried out the 
tubular boiler would be superseded, when space permitted, 
by one on the lines of an upright boiler with plain fire-box, 
a fairly, but not particularly economical type in proportion 
to its surface. A more correct form of the statement 
would be to say that the surface exposed to the first and 
most intense heat, whether of the plate or tube kind, does 
a large share of the work, simply because it does come 
first; but the whole surface cannot be put in that advan- 
tageous position, and it must be recollected that every 
foot of surface added to the fire-box not only does less 
work than that done by a foot of the original surface, but 
also reduces the latter by reducing the temperature of 
the fire, and that of the tubes by reducing the temperature 
at which the gases leave the fire-box. Although the 
fire-box surface has the advantage of receiving heat, both 
by radiation from the fire and by convection from the 
gases, the latter action is, in a roomy fire-box, so much less 
effective than that in the tubes, that the tube surface may 
under certain circumstances be fully as efficient as fire-box 
surface; in fact, if the influence of speed is admitted, it 
follows that at some sufficient velocity the rate of evapora- 
tion in the tubes will exceed that in the fire-box, and 
there is reason to believe that this is not infrequently the 
case in practice. Examples are not wanting to show 
that a boiler may be an efficient absorber of heat, although 
it has little or no part of its surface exposed to radiant 
heat from the fuel. The ‘“ Verdeber ” locomotive boiler, 
having a dry fire-box lined with firebrick in place of the 
usual water casing, and exposing little plate surface 
beyond the tube plate, actually proved slightly more 
economical than the ordinary type. The absence of 
surface which would abstract heat directly from the fuel, 
also tends to more perfect combustion by reason of the 
higher temperature attained, and is in accordance with 
the dictum of an eminent authority that “so long as 
chemical reaction is taking place, all that tends to cool 
any portion of the gas should be avoided.” The more 
perfect combustion and the readiness with which the 
gases leaving the furnace at a high temperature sub- 
sequently part with their heat, appear fully to compensate 
for the absence of transmission by direct radiation. In 
burning fuel containing some 50 per cent. of moisture, 
such as undried sugar-cane refuse, spent tan, or similar 
substances, the unavoidable loss of heat from evaporating 
this moisture so reduces the temperature of combus- 
tion that any further abstraction of heat, by an absorbing 
surface, would prevent the attainment of a temperature 
sufficient for satisfactory combustion, and is therefore 
inadmissible. Such fuels can, however, be burnt without 





1 ** Proc.” Inst. Mech, Eng., January, 1889, pp. 45 and 82. 
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difficulty in brick-lined furnaces, and the recognition of 
this fact in the sugar industry has resulted in recent 
a in the very general adoption of the practice of 

urning the “ megass” undried, the saving of labour 
being very great. The furnaces usually adopted for the 
purpose are roomy brickwork ovens fed from the top, a 
combustion chamber containing a reticulated mass of 
brickwork, which attains a high temperature, being 
often interposed between the furnace and the boiler. In 
the “‘Godilot”” megass furnace, much esteemed and found 
economical by French sugar planters, the principle of 
separating the production and utilisation of the heat is 
carried to an extreme, a single large furnace, serving a 
number of boilers, being placed at any convenient 
distance from them with a separate flue to each. This 
mode of working is not that of gas firing, the combustion 
being completed in the furnace. 

In dealing with transmission by fire-box surface, it is 
reasonable to assume that the rate will depend on the 
temperature of the fire and the extent of the surface 
over which its radiant heat is spread, so that excep- 
tionally high rates will require the fire to be brought to a 
maximum temperature by a suitable adjustment of the 
air supply, and the fire-box surface to be small in pro- 
portion to the fuel burnt. Such a small extent of surface 
will not be able to abstract sufficient heat from the fire 
to materially reduce its temperature, and it will receive 
from the latter an abundant supply of radiant heat, and 
from the gases, which will have a very high temperature, 
whatever heat they can impart by convection, conduction, 
or radiation. In practice the proportion of fire-box 
surface varies over a wide range, from as little as 
‘03 square foot per 1lb. fuel in a loco. type torpedo 
boiler at full duty to ‘1 to *2 square foot in loco- 
motives, and reaches as much as ‘7 to ‘9 square foot in 
some of the portable engines which give such good 
results at the Royal Agricultural Society of England’s 
competitions. Still higher proportions are found in 
boilers which have only fire-box surface, such as the 
common upright type used for cranes, &c. 

The following data, gathered from various sources, are 
examples of the rates of transmission obtained in practice 
from fire-box surfaces. The air supply is unfortunately 
not given in a single instance :— 


Sq. ft. Units tr’nsmitt’d 


per " 
1lb. Perilb.| Per 














fuel. fuel. sq. ft. 

1 Experimental locomotive f Cok ‘18 3,930 22,297 

boiler, Northern Railway | Coke -| O97 3,143 32,475 

of France—maxima and | | 5 Block) jf) ‘16 4,249 26,319 

minima of the li trials..) | ( Fuel f (| 075 3,596 | 47,959 

2 Peclet, bottom surface exposed to most}| 4, 9 24.640 
violent action of furnace 5s ee ae : r Bee 

3 Graham, experimental cylinders .. 1460«=— 5,087 =: 28, 260 

4 Robert Stephenson, locomotive .. .. ? ? 18,666 

4+ Young, upright boiler, two cross tubes 555 5,333 | 9,609 

5 Hogarth ,, eal ga “64 «5,756 | 8,954 

6 Adams _,, x gel oS pes 76 ©7417 | 9,760 

7 Blechynden » motubes—coke .. 14 10,033 7,165 

8 Paxman ,, ae curved water-tubes 434 10,961 2,526 





1 Couche’s “‘ Permanent Way, &c.,” vol. iii, 234 Mr. J. A. Longridge, 

Proc. Inst. C.E., vol. lii. 5 6 Highland Society Trials, Engineering, 16th 
November, 1888. 7 ‘* Forced Draught,” Proc. Inst. N.-E. C. E. and 8., 
January, 1888, p. 229. 8 R.A.S.E. Cardiff Trials, 1872. 
The above figures fully bear out the assumption that the 
transmission per unit of fire-box surface falls off as the 
proportion of surface to fuel increases, but that the 
proportion of the total heat developed, which is taken up 
by the fire-box, increases with that proportion. The 
transmission appears rarely to fall short of 10,000 units, 
except in boilers which have only fire-box surface, or to 
much exceed 30,000 units; and assuming for the purpose 
of illustration that these rates are obtained with 1°0 and 
“05 square foot per 11b. coal respectively, and that 
14,000 units are developed, the nature of the variations 
is clearly indicated in the following short table:— 


Square foot of fire-box per 1lb. coal perhour 1-0 05 

Units transferred per square foot ... ... . 0, 30,000 
ie ae ‘ Ib. ccal 10,000 1,500 
,_, awe. » » te oS 4,000 12,500 

Temperature of gases, if 18]b. air at 60° 937° 2801° 


(To be continued.) 








PRODUCTS AND RESOURCES OF NEW ZEALAND. 


A RECENT report by the United States Consul at Auckland 
takes a more cheerful view of that Colony’s future than the 
one contained in his report for the previous year.* 

“New Zealand continues to improve in a most hopeful 
and satisfactory manner. The improvement is in nearly 
every kind of industry and trade, is not of an ephemeral 
character, but is founded upon a permanent and most sub- 
stantial basis, being the direct result of confidence and self- 
reliance on the part of the people, together with a more 
thorough and practical knowledge of the capabilities and 
vast resources of the Colony. A circumstance that has 
materially contributed to the improved condition of affairs is 
that of studied economy in matters of government, together 
with renewed energy and commendable frugality on the part 
of the inhabitants. 

“The almost universal sentiment throughout the Colony is 
that no more money shall be borrowed under any pretence 
until some provision is made towards reducing the present 
indebtedness. If this principle is religiously adhered to, the 
future of the Colony is assured. In the light of past experi- 
ence and the loss and bitter disappointment consequent upon 
the unnecessary waste that occurred a few years ago, New 
Zealanders will not soon again put their fingers into the fire, 
and will not willingly increase the burdens both of themselves 
and the rising generation by again resorting to the London 
market. In consequence of the very sensible conclusion 
arrived at in this respect, the people are thrown more upon 
their own resources, and compelled to enter upon the struggle 
of life without the material assistance of Government upon 
which they so largely depended in the past. The result is 
the development of the latent resources of the Colony in a 
thoroughly practical and business-like manner. 

“It is impossible to have any adequate conception of New 
Zealand’s preponderating worth over the other Colonies of 
Australia, except by comparison. The wonderful productive- 





ness of her soil is in many respects perhaps unequalled by 
any in the world. The Colony is rich in all kinds of 
minerals. The climate is mild, equable, and invigorating, 
and there are various other natural advantages. There has 
sprung up an unprecedented demand for flax or hemp. A 
large proportion of the shipments of this product has gone 
to the United States direct. The Colony continues to 
maintain its position as a large grain-producing country. 
The dairy industry has been materially stimulated by the 
adoption of the factory system, and New Zealand may 
hereafter be counted upon as a formidable competitor in the 
English markets. The most remarkable growth of trade is 
that in the export of frozen meat, from 762 tons in 1882 to 
27,615 tons—valued at £649,980—in 1888. The exports 
for 1889 show still further increase. Additional steamers, 
furnished with refrigerating chambers, have been placed in 
the New Zealand trade. The exports of canned meat are 
also increasing. 

“Reviewing the financial and industrial position of New 
Zealand generally, it affords every ground for the expectation 
thata period of steady prosperity is before the Colony. Its pro- 
ducts are meeting with a steady and increasing demand. New 
markets are being opened up. Much better facilities are 
afforded for supplying foreign markets, while internal com- 
munication is improving. The manufacturing industries of 
the Colony are steadily developing under a protective tariff. 
The Government has been repaid by the improvement in 
trade, its finances exhibit a surplus, and the country feels 
able to rely upon its own resources. All these circumstances 
justify a very hopeful view of the immediate future of the 
Colony.” 

The improvement has received a check through the 
recent strikes, and there is a probability that the surplus of 
the Government will be turned into a deficit, and fresh 
duties have to be imposed. 








THE EUCLIDIA SAFETY BICYCLE. 

THE annexed cut illustrates a novelty in cycle construction, 
patented by Messrs. Tarver and Bowley, of Balham, S.W. 
It is an application of the principle of the tension wheel to 
the frame. In the ordinary type of bicycle the frame, even 
in a racing machine, weighs 8 lb. to 101b., whereas a strong 
wheel can be built weighing only 3 lb. or 41b. When we con- 
sider that the back wheel transmits all the strain and carries 
nearly all the weight, it shows that it must be built on a far 
better principle than the frame. Im the above machine the 
tension principle has been most successfully applied to the 





THE EUCLIDIA BICYCLE. 


greater rigidity obtained. The illustration shows sufficiently 
clearly the method of construction. The two rims—one on 
each side of the back wheel—are connected by spokes to a 
common hub. It is impossible to spring the frame by pres- 
sure in any direction more than the amount of stretch in the 
spokes. As these are made of piano wire, they give the 
frame a certain amount of elasticity that is indispensable to 
its durability. The experimental machine, which weighed 


with a patent pneumatic tire of novel form. 
the ordinary pneumatic in every way, except that it inflates 
itself. A small air pump is concealed inside the tire, and 


action, and automatically re-inflates it. 








THE INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the above Institute was held in the Langthorne 
Rooms, Stratford, E., on Tuesday, Nov. 25th, when the subject of 
‘* Propellers” was further discussed. The meeting was presided 
over by Mr. J. Thomson, who, briefly referring to the paper 
read at the former meeting, desired the author to supplement this 
wd by a few preliminary remarks to open the discussion. Mr. 

rewry then proceeded to point out that the corrosion, or pitting 
action, which almost invariably takes place on propeller blades— 
if composed of iron or steel—is usually found in the ‘‘go astern” 
side, and especially at the “following” corner at the tips of the 
blade; and as it had been generally admitted that the blade with 
the broad tip corroded least, he inferred that the theory as to 
vacuum causing the corrosion could hardly be substantiated, and 
that other causes must be looked to in order to account for the 
corrosion. Propeller blades composed of bronze throw off the 
corrosive influence which affects iron or steel blades, but only to 
transfer it to the stern frame of the vessel, necessitating the 
application of zinc to protect the framework. The question of the 
most suitable form of blade and the causes of slip were referred to 
briefly, and, in closing, Mr. Drewry remarked upon the pleasure 
and profit he had derived, not only from the preparation of his 
paper, but from the discussion which had ensued as a result of 
the reading of it. The discussion was sustained by Messrs. W. W. 
Wilson, J. R, Ruthven, H. Chisholm, John Tait, G. Wiltshire, J. 
Adamson (hon. sec.), and the chairman, in the course of which 
various forms of propeller blades, with the results which had been 
obtained from them, were described, several forms being illustrated 
on the blackboard. During the evening a telegram was received 
from Cardiff, where a meeting was also being held for the purpose 
of reading and discussing the same paper. ft was announced that 
a chairman, vice-chairman, and honorary secretary had been elected 
for considering local business, under instructions of the general 





* Tue Encrveer, p. 519, vol. Lxviii. 


| 
| 


33 lb., certainly stood a wonderful amount of knocking about. | 
It can hardly be described as beautiful, but it is certainly | 
thoroughly mechanical. The machines are now being fitted | 
It is similar to | 


when the latter becomes too slack, the pump is brought into | 


| for tem 





council in London, Professor Elliot being elected chairman, Mr. 
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David Gibson vice-chairman, and Mr. C, Elms honorar secretar 
Acongratulatory message wassent to Professor Elliot byt ebonoracs 
secretary in the name of the members assembled in Stratford, Th, 
roceedings ended with votes of thanks to the chairman and My 
rewry, moved | Messrs. R, Adam and P. M. Black and Messrs. 
C. A. Crook and H. Chisholm respectively. The honorary secretary 
announced that the conversazione would be held in the Fa Hal 
Stratford, on Friday evening, December 5th, and the next paper 
proposed to be read was on the subject of compressed air, The 
per was referred to as being of very great interest and value by 
r. Jos, Williams, Birmingham, to be read on Saturday, December 
10th, at 7 p.m., to enable the author to be present to read it him. 
self. It was intimated that donations for the building fund had 
been received from Messrs. P, Denny, LL.D., W Brock, Dum. 
barton, and Jas. Weir, Glasgow, as members of.the Institute, The 
first'meeting of the Bristol Channel Centre was held at the Dowlais 
Hotel, Cardiff, on Tuesday fortnight. The hon. secretary, Mr, () 
Elms, read a letter from Sir William Thomas Lewis, in which he ex. 
pressed his inability to attend the meeting, but added, “If you 
should hereafter carry out your intention of having a general meet. 
ing in Cardiff, I hope you will let me know, and I shall have much 
leasure in making your acquaintance.” Mr. Willis, secretary to 
Kir E. J. Reed, wrote to the effect that, in consequence of the 
opening of Parliament, the member for the borough could not 
attend the meeting. Dr. Elliott, professor of engineering at 
the University College, Cardiff, was unanimously elected chairman 
of the Centre, and Mr. David Gibson had a majority of votes for 
the ition of vice-chairman. Both gentlemen are ¢r-oficis 
members of the Council. Dr. Elliott, on taking the chair, referred 
to the advantages to be obtained by the formation of societies such 
as the Institutions of Electrical, Civil, Mechanical, and Marine 
Engineers, and congratulated the marine engineers upon the 
wonderful progress they had made. He hoped that the local 
branch oe be a credit to Cardiff. Mr. Gibson also thanked the 
members for his election. A resolution was passed appointing a 
sub-committee, consisting of the vice-chairman, hon. secretary, 
Mr. John Raven, and Mr. Edward John, to make arrangements 
for a meeting to be held at Cardiff in January, at which the pre- 
sident of the Institute—Mr. G. W. Manuel—and other members of 
the Council have promised to attend. The secretary then read a 
r on “ Propellers,” which was delivered by Mr. Thomas Dewey 

Pe ore the London Branch of the Institute of Marine Engineers, 








LAUNCHES AND TRIAL TRIPS, 


THE s.s. Erling, which has lately been fitted by Messrs, Fleming 
and Ferguson, Paisley, with a set of their patent quadruple engines, 
went down the river last week for trial, and on the measured mile, 
with 1200 tons on board, made a speed of nine knots. The old 
engines, which have been replaced by the quadruple now tried, 
only drove this steamer seven knots with a coal consumption of 
fifteen tons, whilst the quadruple drove her nine on a consumption 











of eight tons. 

On the 3rd inst., Messrs. Sir Raylton, Dixon, and 
Co., launched from their Cleveland Dockyard, 
Middlesbrough, a steel screw steamer which has 
been built to the order of Messrs. Elder, Dempster, 
and Co., of Liverpool. This vessel is built on the 
three-decked rule, with poop, bridge, and forecastle, 
and is of the following dimensions :—Length, over 
all, 324ft. 9in.; breadth, 39ft.; depth, moulded, 
27ft. 5jin., with a deadweight capacity of about 
4200 tons. She has spacious saloon and handsome 
cabin accommodation in central house for twenty- 
four first-class passengers, having special ventilation 
arrangements for hot climate, and will be fitted 
throughout with the electric light. Her engines 
will be fitted by Messrs. T. Richardson and Sons, 
Hartlepool, having cylinders 23in., 38in. and 6lin. 
by 42in. stroke. On leaving the way the vessel 
was named Oil Rivers. 

On Monday, the Ist inst., there was success- 
fully launched from the shipbuilding works of 
Messrs. T. R. Oswald and Co., Milford Haven, a 
large steel sailing ship named the Speke, and of the 
following dimensions: — Length, 312ft.; breadth, 
42ft. 3in.; depth, 25ft. 6in.; register tonnage about 
2800, carrying a deadweight cargo of nearly 4400 
tons. She has been built to Lloyd’s highest class 
under special survey, has bridge-house amidships for 
the accommodation of the captain, officers, and crew, 


frame, with the result that this weight is reduced, and | hood aft over the after steering gear, monkey forecastle for working 


anchors, with a separate deck-house for the steam winch, boiler, 
and galley, Harfield’s windlass, which is arranged to work by 
steam winch as well as by hand power, on main and forecastle 
decks, and is fitted with two sets of steering gear, a powerful 
screw gear aft, and pinion gear in wheel-house on bridge amid- 
ships. The vessel is full-rigged, the three lower masts, bowsprit, 
and nine yards being of steel. She has been built for Messrs. R. 
W. Leyland and Co., of Liverpool, and is the tenth vessel Messrs. 
Oswald have built for Messrs. Leyland. After the launch, she 
was taken into the Pill, a natural wet dock adjoining builders’ 
works, and placed under the company’s shears alongside quay for 
masting. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty : Fleet Engineer.—George J. 
Weeks to the Audacious, to date November 27th. Chief Engineer. 
—William H. Bramsden to the Asia, additional, to date December 
8th. Engineers.—Bryant G. Little to the Tyne, and William Hull, 
rary duties, to the Triton, both to date November 26th. 
Allan H. Slade to the Blake, and Harry G. Andrews to the Sirius, 
both to date November 29th. John F. Price to the Tyne, and 
Francis T. George to the Sans Pareil, both to date December 9th. 
Assistant Engineers.—Robert A. Hunter to the Asia, additional, 
for Karrakatta, to date December 2nd. Thomas H. Pounds to the 
Belleisle, todate December 9th. Probationary Assistant Engineers. 
—William J. Duffell to the Anson, and Arthur P. L. Dupen to the 
Indus, additional, for Mildura, both to date December 2nd. 

ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—The last 
meeting of the autumn session was held on Monday evening, 
December 8th, at the Durham College of Science, Newcastle-on- 
Tyne, when Mr. A. McKenzie read a paper on ‘*The Economical 
Employment of Steam.” The author said that he did not intend 
in that paper to refer to the boiler efficiency, but would confine 
himself to the consideration of the best treatment of steam in the 
engine itself in order to get the greatest possible amount of work 
ray done in return for fuel consumed. Allusion was made to 
the absence of any really satisfactory theory of steam, and it was 
pointed out that owing to the anomalies, contradictions, and incon- 
gruities which the student of the steam engine meets with at every 
turn, the puzzle certainly is a hard one to solve. However, believing 
that much useful information might be gathered froma careful study 
of the phenomena in the cylinder as depicted by the indicator card, 
the author proceeded to examine the Kifferent conditions in which 
steam exists, as it is to be understood from the indicator. It was 
pointed out how that expansion was the true basis of economical 
management. The condition and behaviour of steam at admission, 
during expansion, and at exhaust and compression were exa- 
mined, and the effect on the economy of the engine, of wire- 

wing, priming, &c., was pointed out, as also was the loss 
suffered through back pressure, clearance, and steam port losses 
generally, the usual methods adopted of minimising these respec- 
tive losses being explained. Cylinder condensation received a con- 
siderable t of attention, also steam jacketting and the 
employment of superheated steam. The economy of compound 
engines and the use of high-pressure steam was also gone into. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
que approach of Christmas is causing, as is generally the case 
about this time of the year, an increase of activity in the iron and 
steel trades of this district. The drop in the bank rate has also 
had a favourable influence. There is not at date as much activity 
as was observable this time a twelvemonth ago, when trade was, it 
will be remembered, in an inflated condition, in consequence of 
the speculation in the Glasgow warrant market. Yet a fair amount 
of business must be under execution if one may judge by the 
increase Which has been shown week by week of late in the traffic 
returns of the lines serving the district. Moreover, rolling stock 
js in great demand, and some iron manufacturers and mineral 
merchants find a difficulty in obtaining trucks as readily as is 
necessary to meet customers’ requirements in the matter of prompt 
very. 

= ‘Change in Birmingham on Thursday business was in much 

the same condition as at date of last report, and quotations were 

without material alteration. 

Marked bars are in fairly good sale at £8 10s., and merchant 
sorts at £7 upwards, whilst common bars are abundant at £6 5s. 

pwards, 

. In the sheet trade a slightly better demand is experienced from 

India and Africa, but not sufficient to warrant any rise in quota- 

tions, which remain about £12 17s. 6d., or a little over for 24 

gauge. £8 is asked for the same gauge of plain sheets, with 

£7 10s. for singles. 

With regard to crude iron, the new furnace recently blown in by 
Mr. Alfred Hickman, at his Spring Vale Works, is kept well em- 
ployed, and preparations are ing made by another firm of iron 
manufacturers to put an additional furnace in blast on their pre- 
mises. Quotations do not show much alteration on last week. 
Cinder sorts remain 40s, to 42s, 6d.; part-mines, 45s, to 47s. 6d.; 
and all-mine hot-blast, 70s. to 75s. Northamptons and Derbyshires 
are about 46s, to 47s. 6d. on the Staffordshire markets. 

Midland iron and steel masters, engineers, and metal ware 
manufacturers are closely watching just now the position of the 
export trade, which cannot be said to present other than an un- 
satisfactory comparison with the home trade. They note that 
the Board of Trade returns for the month of November and the 
eleven months then issued show that the total exports of iron and 
steel for the month of November were 299,477~tons, a decrease of 
75,722 tons, or 20 per cent., while the declared value was 
£2,519,518, a decline of £323,730, or 11°3 per cent. In the 
month’s trading there has been a decrease of 37 per cent. in the 
value of the exports of pig and puddled iron, the eye off being 
mainly with Germany and Holland ; 22 per cent. in railroad iron, 
for which the Argentine Republic and the East Indies are 
accountable ; nearly 9 per cent. in cast and wrought iron, 2°7 per 
cent. in hoops and sheets, 5 per cent. in old iron, 12°7 per cent. 
in unwrought steel, and 5°2 per cent. in tin-plates. There are 
only four items in which an increase in the value of the past 
month’s exports is shown, and these are bar /and angle iron, 
57 per cent.; wire, 9°9 per cent.; telegraphic wire, 117 per cent. ; 
and tin (unwrought), 33 per cent. 

The decreases in miscellaneous hardwares include the follow- 
ing:—Railway carriages, 1 per cent.; hardware and cutlery, 1671 
per cent.; machinery, 8°8 ed cent.; and steam engines, 10°6. 

The falling off in the hardware exports has been mainly with 
the United States, where the decline was no less than £15,970, or 
44 per cent., and with the Argentine Republic, with which country 
our export trade diminished by £8706, or 61°5 per cent. To the 
operation of the McKinley tariff the decline with America must be 
attributed, and the recent troubles in the Argentina must un- 
doubtedly be held accountable for the latter. 

A better account is, however, possible with respect to the trade 
for the whole eleven months, During this period the quantity of 
iron and steel exported was 3,738,020 tons, a decline of 135,364 
tons, or 3°5 per cent. The value of the eleven months’ exports was 
£29,313,214, an increase of £2,667,843, or 7°6 per cent. 

Considerable interest is still being taken by the metal and metal- 
ware manufacturers of the Midlands in the railway rates’ question. 
To the long list of anomalies which have already been published, 
others of no little importance to the hardware trades of the Mid- 
lands and the North must be added, as disclosed by the Birming- 
ham and District Canal Freighters’ Association, when, a few days 
ago, a deputation of that y waited on Sir Michael Hicks- 
Beach, in his capacity as the Board of Trade president. 
The Midland tnollens declare that the advances shown by the 
proposed maximum rates upon hardware over the existing 
maximum rates, are roughly in the following proportions :— 
Distances of ten miles, 160 per cent.; twenty miles, 100 per cent. ; 
forty miles, 50 per cent.; sixty miles, 60 per cent.; 100 miles, 50 
percent. At the same time they admit that on 150 miles there is 
areduction, With reference to the trade between Birmingham 
and outlying districts, the maximum rate to London is, they find, 
35 per cent. higher than the rate at present existing, the rate to 
Manchester being 33 per cent., and that to London 25 per cent. 
This is not all. Hitherto in making up smalls they have been 
defined as less than 2 ewt., but by increasing the smalls to 3 cwt., 
a considerable ey sig pen is imposed upon the trader. The 
increase on smalls to London is between 30 and 50 per cent., and 
the same ‘aed centage to Leeds. 

Mr. Gilbert Claughton, who, as already reported, will succeed 
Mr. C. Tylden Wright at Lord Dudley’s Priory offices, will also 
take that gentleman’s place at the Iron and Steel Trade Wages 

rd, and at the meetings of the South Staffordshire Mines 

Drainage Commission. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


_Manchester.—The condition of the iron trade throughout this 
district remains without improvement, and, if anything, the tone 
generally becomes still more depressed. Buying is confined to the 
smallest hand-to-mouth requirements, and there is evidently a 
disinclination to enter into any transactions that can possibly be 
held in abeyance until after the turn of the year. So far as pig 
Iron is concerned, prices are so weak and irregular as scarcely to 
admit of fixed quotations. Merchants are persistently “‘ bearing” 
the market, and even the small amount of business which is 
offering is only secured at excessively low figures. In finished iron 
there is also ‘a decided downward tendency, and for favourable 
pemtentions very low prices are accepted. The market is 
characterised by a general want of confidence in the future, 
which there is scarcely sufficient reason to justify, consider- 
ing the fairly healthy condition of the a iron-using 
branches of industry. No doubt the shipping trade to the South 
American markets, which have recently been very large buyers, 
has been seriously checked by recent events; but as regards the 
home trade, there is not only continued activity at present in 
most departments, but there is sufficient prospect of new work 
coming forward to encourage the belief in a sound, healthy 
trade being done during the ensuing year; and it may therefore 

reasonably anticipated that, when the temporary outside 
conditions which have recently brought about the collapse in 

iron market have passed away, a steady improvement may 
be looked for, 

e Manchester Iron Exchange on Tuesday brought together 
Scarcely an average attendance, and there was all through only a 
very limited business doing. For Lancashire pig iron makers’ 
quotations remain nominally on the basis of about 50s., less 24, for 
forge and foundry qualities delivered equal to Manchester ; but at 
these figures they are altogether out of the market, as district 





brands of equal quality can be bought at much lower prices, In 
district brands there have been small sales of foundry parcels 
at low figures, good foundry Lincolnshire being readily obtain- 
able at about 49s., and good ordinary brands of foundry 
Derbyshire at about 50s. to 5ls., less 24, delivered equal to 
Manchester. Forge qualities, however, stil] meet with little or 
no inquiry, and in some instances it would seem as if makers were 
er pene to coger almost any price to effect sales, For inferior 
orge qualities of Derbyshire, as low as 48s. 6d. to 44s., less 2, 
delivered here, has been taken, and 45s, to 45s. 6d. are figures 
which would be willingly accepted for good ordinary qualities, 
whilst good forge Lincolnsnire could be bought at about 46s. to 
47s., less 24, delivered in the Manchester district. In outside 
brands, there is a very wide margin between warrant prices and 
makers’ quotations, and any business done is chiefly in cheap 
second-hand parcels, at prices which are altogether governed by 
the special circumstances of the moment. For good foundry 
brands of Middlesbrough, makers quote about 54s. 4d. net cash, 
delivered equal to Manchester, but there are sellers at quite 2s. 
= ton under this figure, whilst for Eglinton, which is altogether 
eld in second hands, prices seem to vary according to the view of 
the situation taken by sellers, and business has been done at prices 
ranging from 56s. 6d. to 57s, 6d., net cash, delivered here. 

In hematites there has been little or nothing doing, and makers’ 
quotations, which remain on the basis of about 66s. 6d., less 2}, for 
good foundry qualities delivered in the Manchester district, are 
scarcely more than nominal. 

The manufactured iron trade continues extremely dull, with very 
little new work coming into the hands of forge proprietors, and 
ase ‘show a steady downward tendency. For delivery in the 

anchester district bars do not now average more than £6 5s. to 
£6 7s. 6d.; hoops, £6 10s. to £612s. 6d.; and local-made sheets, 
£7 10s, to £7 15s, per ton. 

Nut and bolt makers report only a moderate business going out, 
and there is a continued tendency to ease down in prices. It may 
be interesting to add that I hear, from local makers who accom- 
panied the Iron and Steel Institute during the recent visit to 
America, that they had an opportunity of inspecting methods of 
manufacture in bolt making that are practically new to this 
country; and, as a result of the experience thus gained, prepara- 
tions are in progress at one of the principal local works for intro- 
ducing important developments in connection with this branch of 
manufacture, 

Stee] plates suitable for boiler-making purposes still meet with 
only a very small inquiry; boiler makers, notwithstanding that 
they are all very busy and have plenty of new work offering, still 
hold back from buying in the expectation that prices will be still 
lower. Small orders have been booked at about £8 2s. 6d. to £8 5s. 
for delivery in the Manchester district, but these prices do not at 
all represent the figures which buyers would be prepared to pay for 
anything like quantities, the offers at which business of any weight 
could be done being based more nearly at about £7 17s. 6d. per 
ton delivered here. In heavy steel plates required for locomotive 
building purposes, a considerable we has been given out in this 
district during the past week, and has been accepted at the ex- 
tremely low price of about £7 17s. 6d. per ton delivered here. 

The engineering industries throughout this district continue well 
employed, and although in some departments there is only a com- 
paratively small weight of new work coming forward generally, 
there is no prospect on any really appreciable slackening down in 
activity. In locomotive and general railway plant some large 
orders have just been given out which will keep locomotive and 
railway wagon builders fully employed well into next year. 

Mr. John F. Royle, of the Dalham Works, Manchester, has just 
introduced an improved arrangement of his well-known patent 
reducing valve, which has been designed more especially to make 
it acceptable for marine purposes. e new arrangement differs 
from the previous types of similar valves in having a loose fitting 
disc in lieu of the water chamber and float, and the principle of 
action is as follows:—A small escape valve loaded to the reduced 
— desired closes a cylinder in which is a disc fitting loosely. 

hrough a link and lever this disc controls the main valve, and 
owing to the slack fit of the disc it has a natural tendency to fall 
in the cylinder and open the main valve. The effect of this com- 
bination is that as soon as the reduced pressure is reached and the 
escape valve lifts and discharges rather more steam than the leak- 
age between the disc and the cylinder, the disc rises and closes the 
main valve, adjusting it automatically to keep the escape valve 
just at the blowing point, which is the exact required pressure, 
the controlling agent being the small loaded escape valve. 

Perhaps in no class of machinery has so little attention been 
paid to introducing improvements as in the ordinary mills used in 
the manufacture of paints; and it will be interesting to notice 
briefly an improved type of triple granite roller mill, designed by 
Messrs. Follows and Bate, of Gorton, near Manchester, specially 
constructed for mixing and grinding white lead and other paints. 
In the ordinary mills an extra countershaft has hitherto been 
required for driving the pugs, or they have been driven by means 
of spur wheels from the end of the rollers, both of which were 
very objectionable features. In the new mill these disadvantages 
have been altogether overcome, and both the rollers and the pugs 
are driven by one belt and one main driving shaft. To the main 
shaft which drives the rollers a chain belt is attached, which 
actuates the pug mills. The pugs are driven by bevel wheels, and 
by means of a clutch gear either one or both puss can be stopped, 
and the pugs driven independently of the mill. At the end of the 
main driving shaft a clutch is attached to the spur wheel which 
drives the rollers, by means of which the rollers can be put in or 
out of gearas required. This improved arrangement of the driving 
gear greatly simplifies the action of the mill and enables the 
to be run either together or separately for mixing, whilst the mill 
itself remains stationary, and when the mixing is completed, by a 
simple movement of the clutch, the mill can be at once started to 
receive the charge from either of the pugs, whilst the other can be 
employed in mixing a further charge. 

In the coal trade there is a steady business doing, and with the 
exception that common sorts of slack continue a drug and very low 
in price, all descriptions of fuel are moving off without difficulty, 
with prices well maintained at ar | late rates. At the pit mouth 
best coal averages 12s. to 12s. 6d.; seconds, 10s. 6d. to Ils.; 
common coal, 9s, to 9s. 6d.; burgy, 7s. 6d. to 8s,; best slack, 6s. 6d. 
to 7s., with common sorts ebtainable at as low as 4s. 6d. to 5s, 

er ton. 

PeThe shipping trade continues in a rather unsettled condition, 
with steam coal delivered at the ports on the Mersey averaging 
about 10s. to 10s. 6d. per ton. 

For coke there is an active demand, with a hardening tendency 
in prices, best foundry cokes fetching from 17s, to 18s, per ton at 
the ovens, 

Barrow-in-Furness.—There is not much doing in the hematite 
pig iron trade. Makers have not sold many parcels of pig iron 
during the week, and there is not much prospect of immediate 
improvement. The works are fairly well employed, and a to 
remain so for some months to come ; but it is evident that makers 
are depending more on orders in hand than on any contracts they 
are receiving at the moment. Forty-nine furnaces are blowing and 
fifty-five were in blast at this time last year ; but all the iron made 
is going into consumption and stocks are being reduced to a marked 
extent. Nearly 3! tons have been cleared this week, leaving 
220,000 in stock, compared with 380,000 at Christmas last year. 
Prices are rather easier at 55s. per ton net cash for warrant iron, 
and 55s. 6d. for parcels of Bessemer numbers net, f.0.b., and 
54s. 6d. for No. 3 forge iron. 

The stee! trade is briskly employed, so far as the Barrow and 
Cammell’s works at Workington are concerned ; but at Moss Baya 
stoppage has taken place owing to scarcity of orders, and a 
stoppage has occurred in the rail department at the West Cumber- 
land Works owing to the breakdown of the mill, with the con- 
sequence that a large part of the West Cumberland_steel plant is 
standing idle. Rails are in fair demand, and heavy sections are 





quoted at £5 per ton, and slightly under; while light sections are 
quoted at £6 10s., and colliery rails at £7 per ton. Steel shipbuild- 
ing material is in fuller demand. Plates are firm at £6 12s, 6d., 
angles at £6, and boiler plates at £7 12s. 6d. Intin-plate bars the 
business done shows a decrease; and in hoops, forgings, and 
castings a brisk business is doing, hoops being at £6 10s, a-ton. 

Shipbuilders and marine engineers are very busily employed, 
and have, in fact, a full programme for fully two years to come. 
The work in hand represents a very considerable tonnage, and 
most of it is under contract for early delivery. There is not much 
prospect of new work, but the builders and engineers of this 
district are very fully sold forward. 

Iron ore is a firm and steady trade, and the mines are well em- 
ployed owing to the increased consumption of native qualities, 
which are quoted at from 11s. 6d. to 12s, per ton net at mines, 

Coal and coke steady, and Durham coke is still quoted at 21s, to 
22s. per ton delivered here. 

Shipping is much more inactively employed than for some time 
past, and the returns this year do not show favourably with those 
of last year, there being a decrease of over 20,000 tons in steel 
exports, 

It is proposed to extend the Kellner-Partington Wood Pulp 
Works at Barrow by the addition of a bleaching department. 

Mr. David Caird, of Barrow and London, is contemplating the 
manufacture of steel paraffin casks at Barrow, on the basis of a 
patent which he has taken out for this purpose. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


THE pig iron trade is dull at present, and prices have fallen 
somewhat during the past week. ere is an evident diminution in 
demand, due probably to dear money, but with a lower bank-rate, 
and restored confidence in the money market, manufacturers are 
sanguine that early in the New Year they will be able to report a 
healthy busi B pig iron is offered in Sheffield at 
prices ranging from 63s. 6d. to 65s, 6d., according to brand, and 
common forge can be bought at about 43s. 6d. Hematite pig, 
which was at 90s. _ ton in January, has been dropping—with the 
exception of October lst, when a slight improvement took place— 
until to-day—December 10th—when the quotation is 65s. In1889 
the course of the market was guite the reverse, the price at the 
beginning of the year being 54s., rising to 58s. in April, 60s. 
in July, 68s. in October, and 86s. on December 10th. Common 
forge iron was at 74s. in January, and it is now at 43s. 6d. In 
1889 it started at 37s., and is now at 70s. There could scarcely be 
a more complete contrast in the rise and fall of values than is 
afforded by the market quotations of these two years. 

The Great Northern Railway Company has just divided an order 
for 2000 new wagons amongst the Ashbury Company, Manchester; 
Messrs, Craven Bros., DarnallCarriage Works, Sheffield; the Oldbury 
Carriage Company, Oldbury; and Mr. W. Stableford, Leicester. 
The Midland Railway Company has also placed a considerable 
quantity of tires and axles amongst the local makers, and appear 
to have divided its yearly contract between the local firms on the 
usual lines. This is the month for stores tenders for many of the 
railways. Some heavy tenders have gone in this week for the 
Bombay, Baroda, and Central India and Indian States Railways, 
and altogether there is no lack of orders for railway material, 
although for machine work the demand is slacker. 

For railway material, &c., the quotations are:—Bessemer or 
Siemens steel locomotive tires, £12 to £14 per ton; carriage and 
wagon tires, £10 to £10 15s.; carriage and wagon axles, £10 10s. 
to £10 15s.; springs, £10 10s.; special steel billets, £6 5s. per ton. 

In armour-plates the works are busy on existing orders, which 
will keep them fully employed for some time to come. No fresh 
lines have recently been received in this important department. 

Edge tools, cutlery, and the plated tradesare all fully employed. 
A very brisk business is reported in shovels on home account, as 
well as for the continental and colonial markets. There is also 
more doing in files and saws. Makers of agricultural machinery 
and implements report a good business in cutting parts, castings, 
and similar material. The orders received by standard establish- 
ments already exceed in bulk anything placed with them in recent 
years. The call for machine knives, reaper sections, and scythes, 
is exceptionally active. 

A speciality, the manufacture of crushing and pulverising 
appliances, is very animated. A large stone-breaking machine, 
constructed entirely of cast steel and wrought iron, has just been 
turned out for Mexico. It is built up in parts, so that it can be 
taken to pieces and transported on mules over mountainous dis- 
tricts. Another large machine, also for the foreign market, is to 
—— 100 tons of refractory material, such as hard ganister, 
per day. 

Mr. Joseph Jonas, of the firm of Messrs. Jonas and Colver, 
Continental Steel Works, has returned from a brief visit to the 
United States. Mr. Jonas, who is one of our shrewdest business 
men, has just been returned to the Town Council as member for 
Attercliffe, the ward in which his works are situated. 

House coal has gone up 6d. per ton, but the advance is not 
general, and has not extended to other qualities. 

The Butterley Iron Company, Derbyshire, has booked a large 
order for iron for the new market at La Plata, referred to recently 
in THE ENGINEER. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


On the whole, the iron trade is no worse than it was last week, 
and in some respects is rather better; but no one looks for an 
business of importance being done until after the Christmas holi- 
days and stock-taking are over. The tone of the market is some- 
what less depressed than it was, but, nevertheless, on Monday the 
worst prices for Middlesbrough warrants were taken that have 
been paid since the commencement of the Scotch strike. They 
were then 50s. 6d. cash; on Monday they were 8s. less. The pre- 
diction before the strike was that they would not be below that 
figure during its continuance, but, as a matter of fact, during the 
ten weeks that the strike has lasted they have never been so high 
as they were on the first day, and the longer the strike has lasted 
the worse has become the price of iron. It is surprising to see, 
with the reduction of nearly 180,000 tons in the make of pig iron 
in Scotland, the stocks in the public stores in Cleveland increasing, 
and those in Scotland decreasing at a smaller rate than they 
declined before the strike was entered upon. Connal’s on 
Wednesday night had at Middlesbrough 103,144 tons, or 2253 
tons more than a week before, the increase for the month being 
3935 tons. But this is taking place under special circumstances, a 
firm of makers having sold warrants at 49s., and they are putting 
themselves in a position to deliver the 10,000 tons sold in prefer- 
ence to selling the iron at what can now be got for it—43s. 3d. 
Thus, what is added to the public stores is taken out of the makers’ 
stocks, and the stocks of the district are not increased as might be 
thought if Connal’s stores were taken as the criterion. The stock 
in the Scotch stores does not decrease as it might, because much 
larger quantities of iron are being purchased by Scotch founders 
from Cleveland and Cumberland makers. Cleveland has this 
month sent nearly twice the quantity reported in December last 
year, and but for this the exports from the Tees would be very 
poor, for the tonnage required for shipment to the Continent is 
small ; in fact, to Scotland more Cleveland pig has been shipped 
this month than to all the oversea and other home ports put 
together. The. total shipments of pig iron from Middlesbrough 
this month to 9th were 21,772 tons, against 24,617 tons in Novem- 
ber to 9th, and only 12,397 tons in December, 1889, to 9th. A 

Since Monday there has been somewhat more inquiry for pig 
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iron, and there have been some offers to buy for forward delivery, 
but as the consumers would give no more than the unremunerative 
— that are ruling for prompt delivery, no business results. 

akers prefer to wait because the present prices cannot be 
remunerative. There is, however, no sign of any decline in the 
cost of materials, the tendency is rather the other way as far as 
regards coke, for there is a great scarcity, and coke makers, though 
they are able to secure such good prices for coke, prefer, in many 
cases, to sell their coal rather than convert it into coke, for they 
can get even a relatively better price for the coal. It is a very 
long time since Durham coke was so scarce, and never, according 
to the testimony of the ironmasters, was it generally so poor in 
quality. Merchants have been —— 43s. to 43s. 3d. per ton this 
week for prompt f.o.b. deliveries of No. 3, g.m.b., but Middles- 
brough warrants have improved from 42s. 6d. cash on Monday to 
43s. 3d on Wednesday. Forge iron is rather cheaper, as is also 
No. 4 foundry, though these are the qualities now in most demand, 
it being these that Scotland is taking. No. 4 foundry is 42s., and 
grey forge 41s. 6d. Local hematites are 56s. to 57s. for mixed 
numbers, 

The blast furnacemen here are continuing to agitate for the 
eight hours day, which it is hardly likely they will get in the 
present condition of trade, but the masters will, no doubt, discuss the 
question with them at a conference to be held on Friday next week. 
The men are also asking for extra pay for working on Christmas 
Day, and no doubt will get something, as the employers gave them 
a Christmas-box last year. 

The general engineering shops and foundries are not so well 
ha with work as they were. The Anderston Foundry Com- 
pany, Port Clarence, has found it advisable to close nearly 

lf of its establishment, that part producing cast iron bowl 
chairs, sleepers and other railway materials, and employing 500 
men, this being brought about by the financial troubles of the 
Argentine Republic, for which country the Anderston Foundry did 
a large amount of work, and no other market can at present be 
found. Railway enterprise in Argentina is practically suspended at 
present, whereas for a considerable time that country has been 
almost the best customer the British railmakers have had. 

The pipe makers employed at Messrs. Cochrane, Grove, and Co.'s 
Ormesby Foundry, Middlesbrough, are out on strike, because some 
non-union men are employed, and in the engineering works of the 
Teesside Iron and Enginework Company, and Westgarth, English, 
and Co., both at Middlesbrough, the patternmakers have ceased 
work because a 2s. per week advance in wages is refused. e 
Teesside Company is so badly off for work in this department 
that it is not likely to engage any more men for some time. 
At the Central Marine Engineering Works and Sir William Gray’s 
shipyards at West Hartlepool, the enginemen, cranemen, firemen, 
boilermen, and hammermen have been on strike part of this week 
for a 74 per cent. advance. They resumed work on being assured 
that the average of the district would be paid. At the Darlington 
Forge the men are on strike for cianael onan, 

Shipbuilders are not so well situated, and hands have to be paid 
off at various establishments. There are at present more steamers 
than can find freights, and the competition is so keen that it is 
only the newest and most economically worked vessels that can be 
made to pay. The advantage of the triple-expansion over the 
compound engine on the score of economy is now beginning to tell. 
We are now finding steamers being laid up for lack of freights, and 
those vessels which have cost more than = ew £8 per ton will be 
with difficulty worked to a profit. 

Mr. Edward H. Clark, of Sheffield, has been appointed store- 
keeper of the North-Eastern Railway, in place of Mr. George 
Lucas, who has resigned. 

The finished iron and steel industries are well occupied, and 
manufacturers maintain their quotations, which are:—£6 for iron 
ship-plates; £6 7s. 6d. for steel ship-plates; £7 for iron boiler- 
plates; £5 15s. for iron ship angles; £6 for iron engineering 
angles; £7 5s. for heavy iron sheets—singles; £6 for common iron 
bars; £6 10s. for best bars; all less 24 per cent. discount, and f.o.t. 
at works. Heavy steel rails are £4 17s. 6d. to £5 2s. 6d., but the 
demand is exceedingly slack, as it is also for steel sleepers, which 
are quoted £6 per ton. 

The demand for ordinary thin sheets in the black is also good. 
For building girders, both in iron and steel, the inquiry is fair, 
and Messrs. Dorman, Long, and Co., Middlesbrough, who intro- 
duced the manufacture into this district, have their mills kept 
fully employed. Iron and steel, particularly the latter, are super- 
seding timber very rapily in the construction of large buildings, 
and it is not now necessary to send to Belgium for rolled girders. 

At the meeting of the Cleveland Institution of Engineers, 
to be held at Middlesbrough on Monday next, Mr. James 
Davis, of Parkgate, Rotherham, will read a paper on ‘‘ The Basic 
Open-hearth System ;” and Mr. W. Henry Fryer’s paper on ‘‘ The 
— of the Blast in the Manufacture of Pig Iron” will be 

discussed. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has been irregular this week, 
partly as a result of a “‘corner” in hematite warrants which was 
carried into effect towards the close of last week. Warrants for 
20,000 to 30,000 tons of Cumberland hematite were called up and 
several ‘‘bear” operators were found to be short. Before they 
could effect a settlement the cash price of this iron rose from 
54s. 3d. to 59s. 6d., a difference of 5s. 3d. per ton. The “‘ bears” 
lost heavily, but it is said that they have been ultimately able to 
procure and deliver more warrants than the authors of the 
*“squeeze” anticipated. The prices of hematite have again fallen 
to the lowest point, and as has been the case for some time with 
regard to Cleveland warrants, operators are inclined to steer clear 
of hematite. The business done in Scotch warrants has been large, 
and the prices have been subject to frequent variations. 

The past week’s shipments of pig iron from Scottish ports have 
amounted to only 4834 tons, as compared with 6279 in the corre- 
sponding week of last year. Of the total Italy took 612 tons, 
Holland 245, Australia 200, United States 175, France 172, Ger- 
many 167, Belgium 135, other countries 300, the coastwise ship- 
ments having been 2834 tons, as compared with 3126 in the same 
week of 1889. The total shipments forthe present year to date are 
428,282 tons, being 17,242 more than in the corresponding period 
of last year. 

The prices of makers’ iron, with the exception of two or three 
brands, are 1s, to 2s. per ton lower than they were a week ago. 
G.m.b., f.o.b, at Glasgow, perton, No.1, 47s. 6d.; No. 3, 47s.; 
Monkland, No. 1, 47s. 9d.; No. 3, 47s. 3d.; Carnbroe, No. 1, 51s.; 
No. 3, 50s.; Gartsherrie, No. 3, 59s. 6d.; Summerlee, No. 1, 66s.; 
No. 3, 58s. 6d.; Langloan, No. 1, 70s. 6d.; No. 3, 60s.; Calder, 
No. 3, 56s, 6d.; Eglinton, No. 1, 48s.; No. 3, 47s.; Dalmellington, 
No. 1, 59s.; No. 3, 57s. 6d.; Shotts, No. 3, 70s. 6d. 

The stock of pig iron in Connal and Co.’s Glasgow stores has been 
decreasing at the rate of from 800 to 900 tons a-day. The total 
now amounts to 600,000 tons, which is 336,000 tons less than at the 
beginning of the present year. 

During the past week there was shipped from Glasgow machinery 
to the value of £12,343 ; sewing machines, £6855; steel goods, 
£10,100 ; and general iron manufactures, £42,434. 

The stoppage of the blast furnaces has greatly reduced the im- 
ports of iron ore from Spain. There was a decrease in October of 
29,629 tons, and in November there has been another decrease of 
20,838 tons, which together show a reduction on the two months of 
£0,467 tons, as compared with the imports of October and Novem- 
ber last year. The arrivals of the eleven months are, however, 
still very large, being 441,633 tons, compared with 430,190 in the 
corresponding period of last year, and 388,955 tons in 1888. 

Although the imports of iron ore have been greatly reduced in 
the past two months, there are considerable contracts in existence, 
which may be resumed as soon as the furnaces are started. In the 


meantime, the steel makers are being supplied with hematite pig 
iron, as much as they require, from Cumberland, Cleveland, an 

Bilbao. So far there is no prospect of the furnaces being re-lighted 
at an early date. Since they were put out there has been a very 
severe decline in the prices of iron, and there is, as yet, no induce- 
ment for the ironmasters to light up. The price of coals is still 
comparatively high, and wages are also higher than is believed to 
be warranted by the position of the market; there is an impres- 
sion, indeed, that so _—— the ironmasters making ions 


—_——..., 
————— 


Another association is looming in the distance—that of eo) 
weighers—and there is to be an early meeting in the Their 
Valley—first to form the union, and then to put forward 2 
application for increased wages. be 

ext week will witness the sale at Swansea of the Bristo] 
Channel Steam Company's steamers, the Vehudra, &c., well kno 
in connection with Ilfracombe and other ports, ™ 


Messrs. Swarbrick and Tomlinson, two railwa experts of 





to furnacemen, the latter are not likely to be allowed to start wor 
except at a reduction on the wages they were paid before the strike 


gan. 

The malleable iron trade continues fairly well employed. While 
the prices of pig iron warrants have been declining, forge iron has 
been advancing owing to its scarcity, and this fact, along with the 
high price of fuel, compels the makers to maintain prices at the 
highest possible figure. There is inally no change in quota- 
tions, although some makers are said to be quite ready to accept 
easier rates for the lower grades of bars. The circular prices are 
as follows :—The lowest grade of common bars, £6 12s. 6d.; second 
grade, £6 15s.; highest grade, £6 17s. 6d., best bars being 10s. per 
ton higher ; nail rods, £7 5s.; hoops, £7 10s.; sheets, £8 5s.; all 
less 5 per cent, discount. 

The steel trade is rather quiet in some of its departments. A 
very considerable amount of shipbuilding material is being placed, 
but, owing to the great capacity of the works, it is quickly turned 
out, and some of the heavier contracts held by makers are under- 
stood to be nearly completed. Prompt delivery can be given of 
angles and sheets, and makers are believed to be ready to book 
forward at current prices. The nominal quotations are:—Angles, 
£6 7s. 6d. to £6 10s.; ship plates, £7; boiler plates, £8, all less 
5 per cent. discount for delivery in Glasgow district. 

ere has been a rather better feeling in the coal trade owing 

to an increase in the demand for main coals for shipment, chiefly to 

Mediterranean ports, and the price of this class of coals has im- 

roved 3d. a ton, now selling at 8s. 3d. f.o.b. at Glasgow harbour. 

Steam and splint coal are unchanged, and the better classes of 

household coals are very firm, as there are practically no accumula- 
tion of stocks in merchants’ hands. 

The colliers are everywhere working steadily, and the output is 
likely to be large up to the time when the men stop work for the 
Christmas holidays. 

The Campbell Gas Engine Company has opened offices and show- 
rooms at 111, West George-street, Glasgow. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE amalgamation scheme, which was to unite opposing interests 

and out of trade Ciscord bring harmony, is defunct. It was 
suggested in this column that if the Rhyniney Railway Company 
stood aloof there was danger ahead, as this company and Barry 
land interests would form a strong opposition. The Rhymney 
kept aloof, and the Barry Dock withdrew. This settled the 
matter. 
The original suggestion of an amalgamation came, I learn, from 
the Bute Docks, and was at once supported by the Taff Vale, 
and next by several directors of the Barry ; but it is currently 
reported in Cardiff that the withdrawal of the Barry was caused 
by finding that the mineral leases of the Bute estate gave the 
Bute Docks a monopoly. Each coalowner, it appears, is required 
to send the larger proportion of his coal to the Bute Docks. I 
understand that the ‘‘discussing parties” to the amalgamation 
separated in good feeling, and that it is not unlikely another effort 
will be made early in the year. 

Marked briskness characterises the coal trade in all quarters, 
and the ports are exceptionally busy. Cardiff and ports sent 
away last week 238,000 tons of coal to foreign destinations, and 
Swansea close upon 30,000 tons. At Newport the coal trade is 
very good, and on several days it was difficult to arrange items, 
inquiries being so numerous. 

I am favoured with the totals of coal shipments for the eleven 
months ending November, and there is strong promise, if Decem- 
ber comes up to the mark, of a good round total. Cardiff, so far, 
has exported 9,729,459 tons; Newport, Mon., 2,619,236 tons; and 
Swansea, 1,480,241 tons. 

In iron and steel, Newport has, as usual, taken precedence, and 
sent 86,745 tons, while Cardiff only sent 47,940 tons, and Swansea 
7165 tons. 

The heavy demand which has set in for coal has improved 
prices. The following quotations are firm at Cardiff :—Best 
steam, lds. to 15s. 6d.; seconds, from 13s. to 14s. 3d. Small 
steam showed better than it has of late, and sales were effected 
from 7s. to 7s. 3d. House coal continues to improve, and quota- 
tions for best are creeping close up to those of steam. No. 3 is 
selling at 14s. 9d. to 15s., and No. 2 from 12s. 6d.; small best, 
lls. 3d. to lls, 6d. A good ‘‘brush” coal, in some quarters known 
as “‘through,” fetches 13s, easily. 

The steel trade is not buoyant enough—if we eliminate the tin 
bar branch—to improve that of coke, which keeps somewhat on a 
dead level. Prices this week remainat 19s. 6d. to 20s, 6d. furnace, 
and 21s. 6d. to 22s, foundry. 

Patent fuel is in strong demand from 13s, 9d. to 14s. 3d. per ton. 
Pitwood has come in freely, and prices have been a little weaker. 
Sales are taking place of good wood at 17s., Cardiff; 18s. 9d. to 
19s. at Swansea. 

Swansea quotes best anthracite 14s. to 14s. 6d.; best steam, 14s. 
to 15s.; seconds, 13s. 3d. to 14s. Newport quotes best coal at 
ta to 14s. 6d., and best patent fuel, diamond brand, 14s. 6d. 
f.o.b. 

In steel there has been a sligt tly easier tone. Works are fully 
occupied with steel bar and pig, and some merchant bar, but only 
small parcels of rails. 

The North of England quotations by a drop of 5s. are evidently 
precursors of similar prices here, though as yet market quotations 
are from £5 to £6, according to specification. The Exchange, 
Swansea, has been animated this week, but there is no oe 
a certain feeling of unrest as to future business. At present g 
orders are on hand, and wages difficulties so far arranged. The 
strike of the annealers was, as predicted, brought to an end last 
week, though in several works, such as Duffryn, Forest, and the 
Worcester, the millmen could not resume until Tuesday. The 
make this week outstripped clearances. Prices are falling slightly, 
and now are as follows :—Cokes, 16s. 6d. to 16s, 9d.; Bessemers, 
17s. to 17s. 3d.; Siemens, 17s. 6d. to 18s, 

Block tin is advancing. Tin-plate makers at Swansea are dis- 
cussing a probable advance in tin-plates. 

There was a rumour on ’Change that the building of tin-plate 
works in the States had begun, and it is notorious that, if building 
is not as solidly carried out there as it is in this country, it is much 
more rapidly executed. Judging from local doings, little results can 
be anticipated in 1891. 

Swansea shipments of tin-plates to the United States in the 
month of November amounted to 12,432 tons, as compared with 
10,359 tons in November last year. Shipments of plates last week 
were 63,188 boxes ; 76,694 boxes taken to stock, Total stcck at 
Swansea, 201,954. 

Newport has been shipping tin-plates busily to Swansea and 
Bristol this week. 

Each week must, of necessity, have its labour dispute. Last 


week it was the tin-plate annealers ; this week it is the Cardiff 
dockers who threaten a strike. 
case in hand, and has had several meetings with the repre- 
sentatives, and there seems a aay oi of an arrangement. The 
final meeting takes place after i 

Penarth dockers will abide by the settlement. The dispute is 
simply one for an advance of wages. 
that the tipper’s wages are from 104d. to 15d. per hour, and 


Sir William T, Lewis has the 


my dispatch. It is understood that 


Bute dock statistics show 








, have been called in to assist the Taff 
Committee inquiry. 

A number of the Plymouth colliers have w 
notices. The threatened strikers have the support, I hear, of th 
Merthyr and Aberdare Union of Miners. It is announced that 
me penn is not vg ag and allowances to customers 

u © payment made by the company for special w. ; 
culiswen Olt dieuis.” daisiliine ork where 

A Bill, called ‘‘ the Miners’ Bill,” restricting work to eight hours 
per diem, has been brought in by the Welsh members, The 
penalty is to be 40s, against employers for every offence. 

The Rhondda and Swansea Bay are actively engaged preparing 
for the extension line Bill, and the scheme, from financial po 
engineering points, is favourably regarded. 


Vale Railway 
ithdrawn their 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE recent storms and floods have not passed over this 


. . . A . countr 
without doing serious damage to many industrial establishments 
and they have caused such obstructions in the transport of heavy 


goods, especially of coal, that producers as well as consumers are 
loudly complaining. In time this last evil will, of course, be 
remedied, and the renewing and restoring of what has now been 
destroyed by elementary forces beyond human control, may lead 
to re-animation in engineering and in trade. At present everything 
is dull on the iron markets. What few exceptions may appeur, 
7 yet cannot change this fact. : 

There has been rather more animation on the Silesian iron 
market during the week. In most branches demand has increased, 
For the heavier sorts of finished iron especially a fair amount of 
new work is coming in. An pe can be noticed in the 
export trade to Russia, Denmark, and Roumania. The prices for 
sheets are still lower than they Lave been for years ; and although 
there is a good demand coming forward, the real business done is 
anything but remunerative. 

Austro-Hungarian iron business shows no material change since 
last report. If anything, the genera] tendency has lost something 
of its former animation, consumers covering only their most 
immediate demand. Pig iron meets with tolerably good request, 
prices being rather firm. Bars show a somewhat weakening 
tendency ; girders are also dull, there being but little life to notice 
in the building line. The plate and sheet trade maintains a firm 
tone. An improved business can be noticed in the wire branch; 
inquiries are coming in pretty freely, and the works are in 
tolerably good employment. Steelmakers are busily occupied all 
round. In railway material the demand is maintained, with 
gratifying results. 

Iron business in France moves on satisfactorily. A lively demand 
is coming forward for bars, hoops, girders, and angles, Plates are 
in less request. The steel trade is busy, orders coming in rather 
plentifully in most departments. Prices show a stiffening tendency. 

There is still an absence of improvement in the Belgian iron 
trade, and so far as any change is noticeable, it is rather in the 
direction of a weaker tone in the market, both for pig and finished 
iron. Although prices show no actual change, most sorts are sold 
under list quotation. For bars, No. 1, 142f. has been noted; 
girders, 143f.; plates, 165f. The Société Metallurgique has received 
an order for eight tenders at 71,800f., and the Société Pyle et 
Bacalan for seventeen tenders at 160,000f. 

No new feature is reported with regard to the Rhenish-West- 

halian iron industry. The slight improvement noticed during the 
ae weeks has not been maintained, at least not in the degree 
desired. Only a very small business is moving on the market, both 
for crude and for manufactured iron. So far as makers and con- 
sumers are concerned, a continued want of confidence in the future 
operates against entering into forward ye of any weight. 
Until this outlook becomes more settled, business is likely to con- 
tinue in this hand-to-mouth character. There is but a very poor 
business done in both Siegerland and Nassau ironore. Prices have 
now, to all appearance, reached their lowest standard. Red iron 
ore is quoted M. 20 to 7°50; roasted ditto, M. 10°50 to 11 p.t.; 
Luxemburg minette—40 p.c.—cost M. 2°40 to 3°60 p.t. at mines. 

The demand for pig iron is, generally speaking, unsatisfactory, 
and the former dulness in that branch still continues, but at least 
prices have hitherto been fairly well maintained. They are for 
spiegeleisen—10 to 12 p.c. grade—M. 60 p.t. ; forge No. 1, M. 58, 
No. 2, M. 56, 50, and No, 3, M. 50 to 55. Siegerland good forge 
quality M. 48 to 50; foundry No, 1, M. 75; No. 2, 63 p.t.; basic, 
M. 49; Bessemer, M. 60 to 65 p.t. In manufactured iron the busi- 
ness doing has been moderate. Bars are in somewhat improved 
request, although foreign demand still leaves much to be desired. 
Girders have not changed. Foreign inquiry fcr hoops is complained 
of as being extremely dull; inland demand, though poy lively, 
is yet not sufficient to keep the works of this branch in constant 
employment, particularly as there a to be a good many of 
them. Prices have remained uncha . Pilates are firm in price 
and the works remain fairly well employed. - 
Foundries, machine and wagon factories continue in compara- 
tively good operation ; from some parts, however, complaints are 
heard of only an insufficient amount of new work coming in. 
Lowest offering for steel rails was M. 138 last week, others ranging 
between M. 141 to M. 146 p.t. Present list quotations, per ton at 
works, are as follows:—Good merchant bars, M. 130 to 135; angles, 
M. 140 to 145; girders, M. 125 to 130; hoops, M. 140 to 145; 
heavy boiler plates, M. 220; tank ditto, M. 180; steel plates, 
M. 190; tank plates, M. 160 to 165; sheets, M. 130 to 145; Siegen 
thin sheets, M. 125 to 135; iron wire rods, common arf 
M. 130; drawn wire in iron or steel, M. 145; wire nails, M. 160; 
rivets, M. 190; steel rails, M. 138 to 150; fish plates, M. 180 to 
160 and more; steel sleepers, M. 131 to 138; complete sets of 
wheels and axles, M. 320; axles, M. 240 to 250 ; steel tires, M. 230 
and higher ; light section rails, M. 115 to 120. F 
One‘of the largest establishments in this district, the Phoenix 
Iron and Steel Works at Eschweiler, has just held its fiftieth anni- 
versary. From small beginning the establishment has risen to a 
position of importance, and is now giving employment to more 
than 1000 men. * 

There is to be another bridge across the Rhine, joining Bonn and 
Beul. This will meet the wishes of thousands of home and foreign 
passengers, who have experienced the incompleteness and nuisance 
of present arrangements. The bridge is estimated to cost 
M $000,000. 

According to the last census—Ist December—Dresden had 
276,085 inhabitants, against 246,088 in 1885. Berlin was found to 
have 1,574,485 inhabitants, against 1,315,287 in 1885, and 1,122,330 
in 1880, Thus, the population of the Prussian capital bas, within 
the last five years, increased by round numbers 260,000, or 19°7 
r cent., an increase which has never before been known in 
rlin. Between 1880 and 1885 the population bad increased 172 
percent. Vienna, with suburbs, was shown by last census to be 
containing 1,103,875 inhabitants, 








Two steamers with three locomotives for the Congo 
Railway have arrived at Matadi, the terminus of the line on the 
Lower Congo. The Times correspondent says the first 10 kiloms. 
of the line are nearly completed. Traffic is increasing steadily 





average 30s. per week} 


and promises well for the future of the line, 
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NEW COMPANIES. 


Tas following companies have just been regis- 

tered:— i 

Albion Portland Cement Company, Limited. 
‘ € 

+. company was registered on the 28th ult., 
This ital of £15,000, in £10 shares, to acquire 
he hold land, premises, and cement works, on 
the Stone Court Estate, near Dartford, Kent. 
The subscribers are :— 
Shares. 
ior, Caversham, cement agent are 1 
J, 0, Oolier, Brentford, coal and coke merchant = 1 
z Collier, Lynthorpe, Balinig.. Oo" oe 4s oe 1 
*. 8, Collier, Lynthorpe, BR Se ca. ag ae 1 
J #7 Chapman, Staines, bank manager 1 
‘iiss M. Atkins, Lynthorpe, Ealing 1 
+q, H. Chaplin, Cheshunt... .. .. os ee 1 
The number of directors is not to be less than 
three, nor more than six; the first are the sub- 
seribers denoted by an asterisk; the company 
in general meeting will determine remuneration. 
Solicitors, Messrs. Duffield and Bruty, 6, Token- 


house-yard. 


{nglo-Italian Hemp Spinning Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £50,000, in #1 shares, to acquire 
the Ferrara Hemp Works at Ferrara, Italy, upon 
terms of an unregistered agreement of 10th ult. 
T scribers are :— 

The subscr Shares. 
s. C, Thompson, Ardwick Brewery, Manchester 1 
J K. Bell, 44, Bloom-street, Manchester, mer- 

1 EON A RE? ia ee tee 
T. Barton, 9, Gracechurch street, merchant Ke 1 
. Hoare, 26 and 27, Budge-row, merchant .... 1 
W. Good, 47 und 48, King William-street, hemy 

spinner, a ee 
H. Boddington, Wilmslow, Chester .. .. .. 1 
C. P. Hennessey, 1, Lincoln’s-inn-fields, solicitor 1 

The number of directors is not to exceed seven ; 
the subscribers are to nominate the first; quali- 
fication, £125 in shares or stock ; the company in 
general meeting will determine remuneration. 
Solicitors, Messrs. Bloxham, Ellison, and Co,, 1, 
Lincoln’s-inn-fields, 





Brazil Great Southern St. Angelo Extension Rail- 
way Company, Limited, 


This company was registered on the 3rd inst., 
with a capital of £500,000, in £20 shares, to 
acquire a concession from the Brazilian Govern- 
ment, granted in the name of the Brazil Great 
Southern Railway Company, Limited, for the 
construction of a railway in the State of Rio 
Grande do Sul, being an extension of the Brazil 
Great Southern from its terminus at Itaqui to 
Santo Angelo, with a branch to Passo de Sao 
Borja, which concession also confers certain rights 
as to lands, working of mines, railway extensions, 
and other privileges. The subscribers are :— 

Shares. 
J. Greenbank, 300, Camden-road, contractor 1 


A. H. Appleton, Woodford-green, Essex, ac- 
countant Nee Gh. GE! Be we Satiae - oe 1 

J. Inman, Willoughby House, Sydenham .. .. 1 

P. F. Gibson Lord, Clovelly, Eltham, Kent..  .. 1 


G. Edwards, 93, Upper Tollington-park, N., 
ecocretary toacompany .. .. .. «6 «2 « 
D. Amey, 4, Margery-park-road, Upton, railway 
secretary aa te: ae ee ae ae 
H. L. Furloughe, Dinsdale-road, Blackheath, ac- 
countant .. .. . 1 


The number of directors is to be three; quali- 
fication, £300 in shares; the subscribers are to 
nominate the first; remuneration, £750 per 
annum, divisible, to be increased to £1150 upon 
opening of the railway. Solicitors, Messrs, Cope 


and Co,, 3, Great George-street, 5, 





Deflector Safety Lamp and Miners’ Appliance Com- 
pany, Limited, 


This company was registered on the 28th ult., 
with a capital of £20,000, in £5 shares, to adopt 
an agreement of 17th ult., with Andrew Howat, 
for the purchase of several letters patent, &c., in 
connection with his inventions for improvements 
in miners’ safety lamps, lamp cleaning machines, 
wpe fare collecting box, and other subjects. 

‘he purchase consideration is £5000 in cash, and 
£5000 in fully-paid shares, and the vendor is also 
appointed managing director for three years at 
a salary of £400 per annum, ‘The subscribers 
are:— 


*J. Lonsdale, Barnfield, Alderley-edge, Cheshire, 
EE cdi vas gu) xo Se. ek “whee 
*J. Jaffrey, Stretford, plumber, &.. .. .. .. 
*R. Mellor, Royton, near Oldham, cotton spinner 50 
*T, Lugton, Fallowfield, Manchester .. .. .. 1 
W. E. Peacock, Old Trafford, Manchester, sales- 
eae ae ee sr ee eee ae 
J. R. Ashworth, Chorlton-cum-Hardy, bank 
manager. 
H. B. Barlow, 
patent agent 


40 


17, St. Ann-square, Manchester, * 

The subscribers denoted by an asterisk are the 
first directors, and the vendor will join the board 
after the allotment of the shares of the purchase 
consideration ; qualification, 50 shares; the com- 
pany in general meeting will determine remunera- 
tion. Registered office, 349, Chester-road, Carn- 
brook, Manchester. 


J. and S, Roberts, Limited. 


This company was registered on the 28th ult., 
with a capital of £120,000, in £10 shares, 4000 
being 6 per cent. cumulative preference shares, 
to acquire the business of ironfounders, carried 
on by Messrs. John and Samuel Roberts, at the 
Swan and Small Heath Foundries, West Brom- 
wich, Stafford. The subscribers are :— 

* Shares. 
*J - Roberts, West Bromwich, ironfounder .. 1 
*S. Roberts, West Bromwich, ironfounder .. 1 

Hampton, West Bromwich, ironfounder 1 
Jas, Roberts, West Bromwich, ironmaster .. .. 1 

H. Roberts, West Bromwich, ironfounder .. 1 
T. Roberts, West Bromwich, accountant .. 1 
W. A. Roberts, West Bromwich, ironfounde 1 

The number of directors is not to be less than 
hree, nor more than seven ; the first being the 
subscribers denoted by an asterisk, and fi. J. 
Roberts, Isaac Jenks, and Walter Jenks; quali- 
fication, 50 fully-paid ordinary shares. The com- 
pany in general meeting will determine remunera- 
tioa. Solicitors, Messrs. Ryland, Martineau, and 
Co., Birmingham. 





Heyford Iron Company, Limited, 


This company was registered on the 2th ult., 
with a capital of £20,000, in £10 shares, to acquire 
the Heyford Iron Works at Heyford, near 
Weedon, Northampton, and certain ironstone 
mines, at Gayton, in the same county. The sub- 
scribers are:— 


Shares. 
*M. Morrison, Stockton-on-Tees .. .. .. «. 1 
*C. D. Clayton, Doncaster, coke merchant .. 1 
*R. Smith, Sheffield, iron merchant .. .. 1 
J. W. Morrison, Teignmouth coalowner. . 1 
J. Evans, C.A., Sheffield .. .. .. .. 1 
A. Simpson, Sheffield, clerk 1 
*A. Macredie, C.A., Sheffield a 1 


The number of directors is not to be less than 
three, nor more than six; the first being the 
subscribers denoted by an asterisk ; qualification, 
£500 in shares or stock; the company in general 
meeting will determine remuneration. Registered 
office, 26, George-street, Sheffield. 





Plenty and Son, Limited, 


This company was registered on the 29th ult., 
with a capital of £25,000, in £10 shares, to 
acquire the engineering business carried on by 
Messrs, E. P. Plenty, H. G, Fane, and Cecil Fane, 
under style of Plenty and Son, at the Eagle Iron- 
works, Newbury, Berks. The subscribers ee 


L. Read, 18, Hanover-street, dental surgeon 

J. Clarke, Lg pee Berks, farmer ees 

*E. P. Plenty, Newbury, Berks, engineer 

E. P. Plenty, jun., Newbury, Berks, engineer 

“Earl Russell, Amberley-cottage, Maidenhead, 
GEIR EE gn us ne oe) ce 00 ae 

“H. Withered, Clifton, Bristol... .. .. .. .. 1 

J. Mason, Newbury, grocer. . = cae 1 
The number of directors is not to be less than 

two, nor more than six; the first are the sub- 

scribers denoted by an asterisk; qualificatio , 

50 shares; the company in general meeting will 

determine remuneration. Registered office, Eagle 

Ironworks, Cheap-street, Newbury, Berl:s. 


te 





Marine and General Automatic Company, 
Limited. 


This company was registered on the 29th ult., 
with a capital of £20,040, divided into 4000 
ordinary shares of £5 each, and 40 founders’ 
shares of £1 each, to adopt an unregistered 
agreement of the 26th August, with W. T. 
Wright Thackeray, Isaac Hurn, and John Davies, 
for the purchase of patents relating to improve- 
ments in automatic electric tell-tale apparatus, 
with power to purchase any other inventions 
relating to the regulation, checking and manage- 
ment of marine, mining, or other engines. The 
subscribers are :— 

Ord. shares. 
J. Davies, Mest Sheen .. .. 22 2s cc oe oe 1 
G. J. Bridges, Chepstow-rise, Croydon, surveyor 1 
J. Carr, 37, Granville-road, Walthamstow, secre- 
tarytoacompamy .. .. .. «+ os «+ « 
S. Bradford, Kingston-on-Thames .... .. .. 
*Lient. T. C. St. Andrew St. John, R.N., 119, Can- 
field-gardens, West Hampstead .. .. .. .. 
H. C. Bridges, 20, Hart-street, W.C.  .. .. .. 
T. E. Collcute, 5, Lancaster-place, Strand, archi- 


— 


tect e ies << ye ees oe 

The number of directors is not to be less than 
three, nor more than seven; the first are Lieut.- 
Colonel F. Despard, Anthony McKeand, Lieut. 
St. John, R.N., and Thomas Wilkins, C.E.; quali- 
fication, £100 in shares. Remuneration, £2 2s. 
each with an additional £1 1s. for the chairman, 
for every meeting attended. Solicitors, Messrs. 
Andrew and Co., 8, Great James-street, 
Bedford-row. 





Weymersch Electric Battery Syndicate, Limited. 


This syndicate was registered on the 28th ult., 
with a capital of £20,000, in £5 shares, to carry 
on the business of an electric light company, and 
for such purpose to adopt an ageement with H. 
Weymersch, Leoné Sara McKenzie, and Arthur 
McKenzie Cardwell. The subscribers are :— 

Shares. 

*A. M. Cardwell, 29, St. James-street, 8.W., 
barrister par oi SAL wh We wel eh (Re 

*H. Weymersch, 17, Glengarry-road, East Dul- 

CR eee ee eee 
W. 8S. T. Martin, 17, Melbourne-grove, East Dul- 

MME sc: 8 cae we, Oh ke, aN ows BS 
E. C. de Segundo, 7, Victoria-street, 8.W., con- 

Ct ere ee ee eee 
F. Fante, 10, Moorgate-street, consulting engi- 


—_ 


a (te se ae, Br ek Ak tho oa. - ee, 48 
C. F. Jones, Fox-hill, Upper Norwood, secretary 

to the Weymersch Electric Battery Syndicate 
Mrs. Leoné Sara McKenzie, 21, Talbot-road, Bays- 


WME sc. os 1 


The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk, and T. H. Card- 
well, and W. A. Cardwell; qualification, 100 
ordinary shares ; the company in general meeting 
will determine remuneration. Solicitors, Messrs. 
Harwood and Stephenson, 31, Lombard-street. 








BRIDGE BUILDING OVER NAVIGABLE AMERICAN 
Waters. — American projectors of bridges over 
navigable waters are in trouble. The Engineering 
and Building Record says, it is thought that a 
recent Act of Congress will seriously interfere 
with bridges now being constructed. The Act 
may also compel the modifications of plans of 
bridges to be built in future. This Act was 
adopted in September last. In substance, it gives 
the Secretary of War the power to require the 
removal of any bridge, no matter under what 
charter built, which may be deemed an obstruc- 
tion to navigation ; and that no bridge shall be 
started or erected in any navigable stream unless 
the plans are first submitted to and approved by 
the Secretary of War. The river men at Pitts- 
burgh recently took steps to object to bridges 
now under course of construction across the 
Monongahela and Ohio rivers. It is held by the 
river men that under this Act no false work or 
piling or any substance can be erected in the 
channel of a navigable stream to —— portions 
of a bridge under construction, and that therefore 
all new bridges must be either of the cantilever 
type or built under some other plan which offers 
no obstruction. 





THE PATENT JOURNAL. 


Condensed from ‘' The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
name and address of the comm' party are 


printed in itali 


26th November, 1890. 
a ea Improved Curr Protector, 8. F. Feldinan, 
ndon. 
19,277. Sewinc Macutnes, G. A. Howell, London. 
19,278. SHirr and CoLLtaR Protectors, J. Bassett, 
London. 
19,279. Apparatus for Piayinc Novet Game, J. 
Bassett, London. 


19,280. Comn-actuaTteD Apparatus, &c., R. New, 
London. 
19,281. Maxine Cicars, P. Wiener and J. R. Schmidt, 


ondon. 

19,282. Curr Suspenper, T. Hardwick and N. Meal- 
land, Manchester. 

19,283. TrimminG Socks, &c., I. L. Berridge and G. 
Blunt, London. 

19,284. Fives or Binpinc Devices, O. F. Westrup, 
Live 1. 

19,285. PNeumatic Tires, J. Dawson, London. 

19,286. INCREASING SteapINeEss of Lamps, W. Tully and 
J. Corbett, London. 

19,287. Funne.s for Conpuctine Liquin, D. McGregor, 
London. 


27th November, 1890. 
19,288. PResENTATION Carbs, H. Shoosmith and J. G. 
arshall, Birmingham. 

19,289. CaRRIAGE Door HANDLEs, F.8. Morris, London. 

19,290. MecuanicaL Toys, A. E. Liitticke, Brighton. 

19,291. Macic Lanterns and Sipses, A. E. Liitticke, 
Brighton. 

19,292. ConnectinG Leap Pire to EARTHENWARE, H. 
Hardy, Southsea. 

19,293. Screw Conveyors, J. Laidlaw, Glasgow. 

19,294. Toy Arr Guns, C. Longbottom, Bradford. 

19,295. Cusnion Tire for Cycies, F. Easom and E. 
Bowles, Nottingham. 

19,296. BorrLes, J. Ledbrook and G. Nicklin, sen., 
Birmingham. 

19,297. Ionrt1ING Device for Gas Motors, W. B. Hutchin- 
son, London. 

19,298. Knitrino Macuinegs, A. J. Boult.—(F. Baltens- 
perger, France.) 

19,209. Tosacco Pipe, H. Hall, Sunderland. 

19,300. HoLpers for Fire Licuters, G. Myers, Shef- 


field. 

19,301. MAKING TABLE and other Buapgs, F. C. Askham, 
Sheffield. 

19,302, Cramp, J. A. Brookfield and A. E. Whitehead, 
Shefiield. 

19,303. ProrectinG Se.vaces of Fasrics, R. Williams, 
Manchester. 

19,304. Sarery Lamps, J. H. Crighton and R. J. Hirst, 
Manchester. 

19,305. Reversinc Gear for Excines, W. Thomson, 
Bristol 


19,306. MiITREING Picture Frames, T. L. Switzer, 
Isle of Wight. 

19,307. Nap Raisinc Macuinery, E. Coldwell, Hud- 
dersfield. 

19,308. DistripuTING Power ELECTRICALLY, J. Swin- 
burne, Teddington. 

19,309. Rina and Cornice Poxe, T. Robinson and A. 
Blake, Birmingham 

19,310. Combination Bepsteaps, &c., H. Pattrick, 
Manchester. 

19,311. Knire Cleaner, T. Murphy, Deal. 

19,312. Knire CLeaner, T. Murphy, Deal. 

19,313. Naitina Macuines for Boot-makinc, W. H. 
Dorman, Stafford. 

19,314. Castors for Furniture, W. C. Allen, London. 

19,315. Evecrric Arc Lamps, H. Nunns, London. 

19,316. CuLoripisinc Lime, J. C. Richardson, London. 

19,317. Russian LEATHER, &c., SHoes, G. Sakheim, 
London. 

19,318. Consuminc SmoKE in Furnaces, T. Dale, 
Kirkcald 


y: 

19,319. Cramps for Latues, C. and G. B. Taylor, 
London, 

19,320. Fire-Grares and Furnaces, R. Henderson, 
London. 

19,321. MeasuRiNG the FLow of Liquips, J. J. Claret, 


ndon. 

19,322. Currinc CHanneL Bars, H. H. Lake.—(J. 
Koebler, United States.) 

19,323. Basic CarsonaTeE of Leap, W. Smith and W. 
Elmore, London. 

19,324. CONTROLLING the FLow of Liquips, J. Bowie, 


ndon. 
19,325. Toppinc, &c., TurRNips, J. Fairweather, Glas- 


gow. 
19,326. Lock-nut, G. A. Bateman, London. 
—, Receprace for Puoro Piates, G. R. Miller, 
ndon. 
19,328. FirEwoop, G. Eastham, London. 
19,329. Imitation WaLnut Woop, E. Edwards.—(P. 
Jaeger, Germany. 
19,330. CoLouninG Martrers, 8. Pitt.—(Z. Casella and 
Co., Germany.) 
19,331. Propucinc Fiasn Licuts, J. G. Hudson, 
London. 
19,332. SEPARATING GrRarn, J. Smith and J. Course, 
ndon. 
19,333. Toy Bautoons, A. L. Laurent, London. 
19 pow UmBRELLAS and Parasots, P. G. Kiihsel, 
mdon. 
19,335. Game Apparatus, J. 8S. Foster, London. 
19 ee Gavuces for Borers, A. W. Tickle, 
mdon. 
19,3837. Ticket Houper, J. Williams, London. 
19,338. Sprrroon, J. Williams, London. 
19,339. Raitway Sienauuinea, C. N. and C. J. Stani- 
d, London, 
19,340. Makina PiaTte Gtass, &., H. R. Lumley, 
London. 
19,341. Fire-LiGHTERs, W. Ambler, London. 
19,342. ManuracTurRE of Gass BorrLes, W. Ambler, 
London. 
19,343. VeLocipepes, G. R. Willis, London. 
19,344. ELecrro.ysis, &c., E. Placet and J. Bonnet, 
London. 
19,845. Suspension Devices, A. J. Boult.—(H. Rentzsch, 


Germany. 
19,346. MakinG Box PLEATED Parer, A. Gibb, Liver- 


pool. 
— Covers for Fitine Lerrers, &c., A. H. Durrad, 
ndon. 
19,348. WiInDOW-sASH FasTENERS, A. E. Whitehead and 
J. A. Brookfield, London. 
19,349, ExTRaAcTION of GoLp from Sanps, J. A. Coombes, 


ndon. 

19,350. Rest for Reapinc Matter, &c., J. Murphy, 
mdon. 

19,351. Sroprers for Tosacco Pires, J. Murphy, 

mdon. 

19,352. Currinc or Trrmmine Lamp Wicks, J. Murphy, 


ndon. 

19,358. CrusHING Miits, W. H. Coward, London. 

19,354. DriLuinc Rocks, &c., T. Vernon, London. 

19,855. ELecTRICAL CoNNECTION or PiuG, 8. Bacon, 
London. 


28th November, 1890. 
19,356. TicKET-PUNCHING Macuines, J. 8S. Comrie, 
di 


ndon. 

19,357. Cookinc Stoves, R. Poore, London. 

19,358. Puorocrapnic DisHes, E. 8. Norcombe, Bir- 
mingham. 

19,359. Wasuinc Woot, &c., W. Tattersall, Bradford. 

19,360. Dryinc Woot, &c., W. Tattersall, London. 

19,361. Bracket, R. P. Palmenburg, New York City, 
United States. 





19,362. Macuinery for Dryina Woot, W. Tattersall, 
Bradford. 


19,363. Dress-stanps, M. Fehlen and P. Neil, 
London. 

19,864. Makino Tubes, W. J. Lambert and 8. Ward, 
Sheffield. 

19,365. Hats, J. C. King, Manchester. 

19,366. HanpLes for Bicyctes and Tricycugs, F. D. 
Nawell, Manchester. 

19,367. Wasuino, &c., TexTILeE Faprics, J. Haworth, 


Church. 

19,368. RarLway Wacon Brakes, G. B. Bowles, South 
Shields. 

19,369. Stranps for Heatinc Irons, E. Robinson, 
Leicester. 

19,370. AeRATED Liqu1ps, J. Scholes and H.C. Scholes, 
Leicester. 

19,871. Fans for Exuaustine and BLowine, W. Hopton 
and A. Heywood, jun., Manchester. 

19,372. Game, T. J. Kernaghan, Bristol. 

19,373. Cover for Srers of Venicies, F. Goodwin, 
London. 

19,374. Muxes for Spinninc, T. Pilkington and P. 

rdman, London. 

19,375. Taps, 8. Mason, Birmingham. 

19,376. AcruaTING the DiapHRacGms of PuLP STRAINERS, 
H. J. Rogers, Watford. 

19,377. CompinaTion Pocket Toor, H. T. Watts, 
Dublin. 

19,378. Lamp or Music Sranp, W. J. McKeeman and 
B. R. Phillipson, Dublin. 

19,379. Sprsnine Bait, T. M. Thompson, Penrith. 

19,380. Preumatic Guns, T. E. Bickle, Plymouth. 

19,381. CoMBINATION PenciL, G. H. Slack and A. Marr, 
Manchester. 

19,382. TREATING Waste Lyes for the Recovery of 
GLyceRINE, J. Taylor, Leith. 

19,383. Gratinc Carrots, J. Ramsay, Glasgow. 

19,384. Jars, P. Lee, Rochdale. 

19,385. APPLYING FirE-Boxes to SecTionaL BoILers, 
I. 8. McDougall, Birmingham. 

19,386. Tires for Bicycies, H. F. Baker and G. B. 
Lukin, Birmingham. 

19,387. Licur for Cicans, &c., C. W. Gordon, Lough- 
borough. 

19,388. Trace Cuains, A. Lamplough, London. 

19,389. Scissors, D. M. Murrow, London. 

19,390. MANUFACTURE of AMmoniuM CHLORIDE, &c , ¥. 
N. d’Andria, Lancashire. 

19,391. ReEevs to Prevent Suort Lenorus, F. Sutcliffe, 
Bradford. 

19,392. RecuLatinG Speed of Encines, L. Rushworth 
and I. M. Livsey, Ashton-under-Lyne. 

19,393. Tire for Bicycies, 8. H. Smith and A. B. 
Cunnew. 

19,394. Packinc Boxes for Borries, J. W. Torrance 
and J. B. Fraser, London. 

19,395. Extractor for SMALL Arms, J, Ross, Loudon. 

19,396. Games, E. A. 8. Fawcett, London. 

19,397. Wheres for VeLocipepes, T., F., and E. 
Warwick, London. 

ee, Starr Rop Eyes and Picture Hooks, G. Clarke, 
Lo 


19,399. CARRIAGE and other Wuee.s, C. Hopton, 
London. 

19,400. Envetores, D. Nightingale, London. 

19,401. MatcH and Fusee Boxes, D. Nightingale, 
London. 

19,402. MerHop of Propucinc PHotocrapus, A. W. 
Scott, London. 

19,403. Means for Raitway SicNALiinc, B. Ireson, 
London. 

19,404. Streets for Corsets, &c., F. W. Amsden, jun., 
London. 


19,405. Napkin Rinos, A. E. Walker and E. M. 
Thompson, London. 

19,406. Exectric Current Merers, E. Hartmann and 
W. Braun, London. 

19,407. WaTeR Nozz.Les or Jets, A. J. and A. Eade, 
London. 

19,408. Detivery Boxes, A. 8. Jones, London. 

19,409. DovuBLE-actinG Pumps, T. J. Eccles, London. 

19,410. CULTIVATING IMPLEMENTs, T. C. Darby and J. 
E. Steevenson, London. 

19,411. Weets for Cycies &c., J. R. Trigwell, 
London. 

19,412. Wacons, T. Hill, London. 

19,413. Or Lamps, &c., J. Ross and E. E. Atkins, 
London. 

19,414. Frrinc Guns, Siemens, Brothers, and Co. Ld. 
—(Siemens and Halske, Germany.) 

19,415. ORNAMENTATION of Woops, &c., J. Spear, 

ndon. 
19,416. Piano Actions, J. Herrburger, London. 


19,417. Licutine, &c., Strerr Lamps, P. Everitt, 
London. 
19,418. TeLt-raLes for Twin-screEw STEAMERS, G. 


Hannah, London. 

19,419. C1GAk Boxes, J. Melachriuo, London. 

19,420. Freicut Car Coverine, W. W. Green, London. 

19,421. VENTILATING WATERPROOFS, J. Henderson and 

. O. Davidson, Glasgow. 

19,422. Nut-Ltocks, C. A. Thompson, London. 

19,423. ELEcTROLYTIC Propuction of Gases, E. A. 
Ducretet, London. 

19,424. Propucinc Cuamrers, J. L. and J. Dalot, 


19,425. BorrLe - WASHING Macuines, T. Saunders, 


London. 
19,426. Car Covup.ines, A. E. Lewis, W. R. Cosby, C. 
W. Bassham, and F, N. Littlejohn, London. 
19,427. ANTI-FRICTION JOURNALS, T. N. Suber, London. 
19,428. Raisinc the BurNeR GALLERY in Lamps, F. 
udisch and E. Heine, London. 
19,429. OpEeNING and CLosinG Lip for BEER GLASSEs, 
. Steinberg, London. 
19,430. Covers for Topacco Pires, E. Hirch and A. H. 
Williams, London. 
19,431, Hanp Barrows, G. W. East, Grimsby. 


29th November, 1890. 


Waistcoats, W. Riley, Bradford. 

Guoves, E ve, Durham. 

Cricket GLovEs, E. Brice, Oxon. 

VELocipepes, &c., R. B. Turner, Brussels 

19,436. Brcycies, C. H. Bingham, London. 

— Securine Pins, &., R. F. Earnshaw, Lanca- 
shire. 

19,438. Stee. Pens, M. Aronsohn, Manchester. 

19,489. Horse-poweR GaAuces, K. Leverkus, Man- 
chester. 

19,440. Waps for Cartripces of Fire-arms, W. Ford, 
Birmingham. 


19,432. 
19,433. 
19,434. 
19,435. 


19,441. ss Boots, T. Gare, London. 

19,442. Steam Enoines, W. Turner, Blackburn. 

19,443. Fiurp Meters, L. H. Nash, Live 1. 

19,444. TRaM-cars, A. Taylor, jun., Manchester. 

19,445. ATTACHMENT to PursEs, C. M. P. H. Triscott, 
Dublin. 

19,446. Hanoinc of Doors, H. J. Dwight, H. Hutchin- 
son, and F, W. Ownsworth, Barnsley. 

19,447. Cues for BrtuiaRps, E. H. Trelease and F. J. 
Cridland, London. : 

19,448. SrRarninc or FItTerrnc Funnet, G. H. L. 
Parsons, London. 

19,449. CHILDREN’s Mart Cart, A. C. Robinson, Man- 
chester. 

19,450. Lacs for Weavine, A. A. Wade and G. H. 
Taylor, Leeds. 

19,451. Optrainine the CentRE of Eyes, P. Stevenson, 
Glasgow. 

19,452. GuLtty Gratines, F. G. 8S. Ham and E. J. 
Preston, London. 

19,458. Time CHeEeckinc Apparatus, A. Barker, 

19,454. DRaAwiNG and PROPELLING BALLoons, J. Carter, 
London. 

19,455. VaLves for using CompresseD Arr, A. Mitchell, 
Glasgow. 

19,456. Pepats for VeLocipepes, H. T. 8. Forbes, 
London. 

19,457. Corn Propucts, W. P. Thompson.—(F. Lan/ of, 
United States.) 
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19,458. Sewrnc Macuines, W. P. Thompson.—(7. E. 
Colby, United States.) 
— — F. W. MacDonald.—(N. de Moor, 
ium 
19,460. Rinc Spryninc Frames, J. O. O’Brien.—(F. J. 
Griin, France. 
19,461. Bets for Drivinc Macurnery, W. Tatham, 
hdale. 


Roe: 
19,462. Brace Suspenper, J. Calvert and E. Pickl 
i ER, es, 


a. 

19, we Toaster for Breap and Cakes, J. Clancy, 

ndon. 

19,464. Automatic Draucat Exc.uper, H. Chaplin, 
London. 

19,465. Daryinc Stockrnesand other ARTICLEs, W. W. 
Webb, London. 

2 oo Frame, &, J. P. Bayly.—(J. Gilray, 


8 A. 
19,467. Execrric Arc Lamp, J. P. Bayly.—(4. Wog- 
niéne, United States.) 
19,468. Urerine Supporter, J. P. Bayly.—(A. Sher- 
erood, United States.) 
19,469. Revotvine Fortirication, J. P. Bayly.—(A. 
Huff, United States.) 
19,470. Wacon Brake, J. P. Bayly.—{P. Crisvell, 
United States.) 
mae. ee J. P. Bayly.—({W. Shattuck, United 
Ota tes. 
19,472. Car-covptinc, J. P. Bayly.—(B. Redding, 
United on, 
19,473. Sarery Device for Warcn Cuatns, &c., J. P. 
Bayly.—{J. Armentrout, United States.) 
19,474. Smip’s Hank, J. P. Bayly.—(A. Conover, United 
States.) 
19,475. eee J. P. Bayly.—(W. Gibson, United 
States. 
19,476. Rock Druitt, J. P. Bayly.—{J. Martin and P. 
Cunningham, United States.) 
Tosacco Pire or Cicak Rest, A. F. Heaton, 
naon. 
19,478. Knire Boarps, M. Wedlake, London. 
19,479. Povcnes for Ammunition, J. and W. Bryan, 
mdon. 
14,480. Suotrers, A. S. Newman and A. L. Adams, 
London. 
19,481. Prosectices for Liowrrep Rances, A. Mieg, 
London. 
19,482. SHears, R. Wreden, London. 
19,483. Sarety Lever Bar Fastener, W. H. Hindle, 
ckburn. 
19,484. Curr Fastener, J. L. Blain, London. 
19,485. SicnaLtiye by Execrricity, H. E. G. Earle, 
Southampton. 
19,486. TELeErHoNIc Switcuinc Apparatus, A. R. 
Bennett, Manchester. 
19,487. Go_r CLuss, R. Ellis, Edinburgh. 
19,488. ApgUsTMENT for PHoTocRaPHic OBJECTIVES, E. 
Gundlach, London. 
19,489. Stanps for O11 Lamps, F. Ryland, London. 
19,490. CoLiar, J. W. Brown, London. 
19,491. Marixe Sounpine Apparatus, W. C. Morison, 
Great Yarmouth. 
19,492. MecHanicaL Ferries and Raitways, F. Verrier, 
London. 
19,493. Motive Power Enotes, Xc., J. E. Spanoghe, 


London. 

19 494. Lock Furnitures, G. H. Chubb and G. G. Exton, 
London. 

19,495. Toy, G. Carette, London. 

19,496. Insutators J. F. Munsie, London. 

19,497. Securtne Tires, T. W. Robertson and H. du 
Cros, London. 

19.498. Grinpine, &c., Giass, &c.,C. Debrue, London. 

19,499. Saup’s Boats Atracuinc and DeTacHING Gear, 
R. Turmbull, London. 

19,500, New Rapip Daryer, A. Hardy, London. 

19,501. Optainrxe Lye from Coxe, F. J. Jones, 
London. 

19,502. Mingrat Ons, A. M. Clark.—( The Gewerkschast 
Messel, Germany.) 

19,503. Sortine Boxes, E. J. Wareham.—(E. Warehan, 

a a. 

19,504. ELecrricat Distrisution, W. S. Richards and 
G. B. James, London. 

19,505. Maxine Meratiic Boxes, &c., A. Wylie, 
London. 

19,506. Ovens, P. Pfleiderer.—({ Messrs. Werner and 
Prleiderer, Germany.) 

19,507. Toy, G. Carette, London. 


lst December, 1890. 
19,508. Rupper CusHion for Corkscrews, W. H. Pike, 
London. 
a ees Sewrxe Neepies, &c., W. H. Pike, 
on 


ndon. 

19,510. Dress Stanps, M. Fehlen and P. Neil, London. 

19,511. Fastenrncs of Cycie Lamps, C. A. and F. J. 
Miller, Birmingham. 

19,512. Firrration and Purirication of Water, B. 
Ray, London. 

19,513. Ienrtrxc, &c., ARRANGEMENTS of Gas ENGINEs, 
F. chester, Birmingham. 

19,514. Automatic Fastener for Doors, W. M. Trous- 


—— te. 

19,515. Gas Encrves, J. Walton and F. Gilman, Bir- 
mingham. 

19,516. Corrrot of Roiure, &c., Motions in VEssELs, 


A. Wilson, Stirling. 
— Stamprnc Press, T. Pea- 


19,517. Recorpinc 
cock, London. 
7 Tree and Rim of Cycres, &., R. H. Rains, 
rby. 
19,519. Two-sPEED Pepa Ax te for Bicyciss, &c , R. H. 
Rains, Derby. 
19,520. Maxine Cicarettss, W. A. Blake and G. Moss, 


mdon. 

19,521. Surps’ Boats, C. E. Hall, London. 

19,522. Mountinc ArtiFiciaL TEETH, C. 8. Leadbetter, 
London. 

19,523. WATERPROOFING Paper, F. L. Leech and A. 
Horrobin, London. 

19,524. Maxine Cast Iron IncLInE Puuteys, F. Shaw, 


ley. 
19,525. AUTOMATICALLY DisENGAGING ELevators, C. 
ichardson, Litchfield. 
19,526. Pressure Gauce, W. Adams and J. Woodfield, 
jun., West Smethwick. 
?—- Topacco Pirgs, &c., D. Gillies, Stockton-on- 


ees. ‘ 

— Togacco Pipgs, &c., J. Wilks, Stockton-on- 
‘ees. 

19,529. Apparatus for Composinc Type, A. Fraser, 


‘ow. 

19,530. Yarn or Warp Beams, A. W. Scott, Glasgow. 

19,531. Recorpine Apparatus, C. J. Garnett and A. 
Moore, Keighley. 

19,532. Maxine HoLiow Guassware, &c., D. Rylands, 
Stairfoot, near Barnsley. 

19,533. VeLocipepes, W. F. Richmond, London. 

19,534. Domestic Fire-crates, J. B. Lupton, London. 

19,535. Fixinc Cricket Srumps, &c., H. Enoch, 
Cheltenham. 

19,536. Reeps used in Looms for Weavrne, J. Starkie, 
Rochdale. > 

19,537. Venwriiators, J. D. G. Thompson, Glasgow. 

19,538. Switch ApsusTER and Track CLEARER, J. J. 
Carter, Dublin. 

19,539. Boxtye Groves, G. L. Morris and W. T. Wilson, 
London. ; 

19,540. Weavinc Loorep Pite Faerics, W. Terry and 
F. Rawnsley, Halifax. 

19,541. Opgratinc the Heatps of Looms, W. Metcalfe 
and 8. Appleyard, Halifax. 

19,542. Avromatic DeLtvery Macuine, W. J. F. Taylor 
and H. Luxton, London. 

19,543. Coysumptioy of Smoke, J. Wilson, jun., Man- 
chester. 

* 19,514. Weicut-repucinc Sprinc Hanpwe, L. Hocker, 
London. 

19,545. Macutves for Makino Paper, J. W. Bretherick, 


ax, 
19,546. Connectinc Pires while Cuarcep, H. W. 
Pearson, Bristol. 








19,547. Fittina Smatt Borrtves, F. Frobisher, Selly 
, near Birmingham. 
— Sream Caest Rupper Mov.ps, G. Littlewood, 


19,549. Consrructixa Easy Cuarrs, W. Meakin, 
Lond 


on. 

19,550. Heatinc and Evaproratine Liquips, J. 
Kirkaldy, London. . 

me vee Prorectinc Cray Pires, C. J. Saul, Birken- 

19,552. TeLepHonic Apparatus, R. H. Courtenay, 

mdon. 

19,553. ILtuminaTine Gases, V. B. Lewes and W. W. 
Staveley, London. 

19,554. Maxine CoLovreD, &c., Prints, H. Sandham, 
London. 

19,555. PortaBLe Room for Teternone, F. A. Octz- 
mann, London. 

19,556. Marine Sounpine Apparatus, W. C. Morison, 
Yarmouth. 

19,557. Exvastic Tires, C. Southon, jun., and C. 

nm, London. 

19,558. Incuuvep Raitways or Siipes, A. Brims, 

Lon 


on. 

19,559. Perro.eum Enornes, J. Roots, London. 

19,560. Apptication of Gas, F. H. Lloyd and A. E. 
Tucker, Birmingham. 

19,561. JouRNAL-BoxEs for Enotes, G. Fussell, jun., 
London. 

19,562. Buitpinc Srructures, W. P. Thompson.—(J. 
B. Halpenny, United States.) 

19,563. ToBpacco Poucues, W. J. Cussen, London. 

19,564. CoupLines for Rartway Wacons, J. Heaton, 

yo 
19,565. Topacco Poucnes, W. J. Cussen, London. 
19,566. TeacHinc Music, M. Tobey and 8. Dent, Liver- 


aL. 

19 507. Ou Lamps, E. McTavish, London. 

19,568. Testrisc Aik Tanks for Liresoats, T. Davies, 
—%\~— 

19,569, Truis, A. J. Boult.—(J. Outhet, Canada.) 

19,570. Brusn Biocks, W. P. Thompson.—{/. Ettig, 
United States.) 

19,57!. Openrxc Devices for Exvevopes, A. 8. King, 
London. 

19,572. Maxine Iroy, W. P. Hopkins, London. 

19,573. Srartinc, &c., Enornes, A. M. and A. G. 
Strathern, Glasgow. 

19,574. Cuarr-cutrers, W. Winson, London. 

19,575. Permanent Way for Raitways, J. E. Billups, 

ndon. 

19,576. Compounn of ANTIPYRINEand Iopryg, O. Imray. 
+The Fabwerke vormals Meister, Lucius, and Briining, 
Germany. 

19,577. Devices for Doors in Venicies, N. Couland, 
London. 

19,578. VeLocrpepes, E. E. Hardy, London. 

19,579. Fire-proor Fasric, L. rd, London. 

19,580. Foor Warmers, J. F. Février, London. 

19,581. Braces, T. Baxenden, London. 

19,582. Braces, T. Baxenden, London. 

19,588. Oversuog, J. F. O’Brien, London. 

19,584. Layine and Twistinc Macaig, G. B. G. Uns- 
worth, London. 

19,585. Securinc Gioses, C. H. Ansell and J. B. 
Verity, London. 

19,586. Wire, J. W. Swan, London. 

19,587. Ciosinc Borris, F. Soxhlet, London. 

19,588. Bansos, J. Wallis and J. Burton, London. 

19,589. Freep Suprrty of Woot Carpinc MAcuINEs, 
Cc. C. B. Dougilas.- (Wingate, Burns, and Co., New 
Zealand.) 

—— Purrs for Boots, &c., F. Squire, 


mdon. 
19,591. SreeRinc or Guipryc Carriaces, C. A. Vincent, 
mn! 


on. 

19,592. CARTRIDGE PoucHEs, A. Pullman, London. 

19,593. IxpicaTinc Size and Number of Yarns, E 
Edwards.—(4. Grosse, Germany.) 

19,594. PREPARING “ Mosaic” Stabs, &c., G. Boisselier, 


London. 
19,595. Winpinc Tubes, &c., E. Saltzkorn.—(Z. Nicolai, 
Germany. 
2nd December, 1890. 
19,596. Steam, &c., Excives, J. I. Booker and W. V. 
Leeds. 


Bonsor, 
19,597. Hasps and Srapues, J. G. Proctor, Dover. 
19,598. Genera Liquip Meter, J. Gilmore and W. R. 


ion. 

19,599. Supptyinc Fver to Fires of Kiins, &c., F. 
Beech and H. B. Dixon, 4 

19,600. Ficrertnc Macurnery, E. 

19,601. ReoutatTinc Exvectric Wires, W. Griffiths, 

19,602. Automatic Mitiinc Macurxe, J. Fletcher, 


— Avromatic Re.rer Vatve, H. Kent, Lanca- 

shire. 

19,604. Encixe Piston Packinc, R. H. Attwater, 
Preston. 

19,605. Draucut Exciupers for Doors, &c., G. N. 
Abernethy, London. 

19,606. Cuarn Cups for Fixissixnc Macuines, D. 
Stewart and R. Walker, Glasgow. 

19,607. Umpreuias, &c., E. Flude, Leicester. 

19,608. Bicycies, R. K. Hartley, G. H. Smith, and I. 
8. McDougall, Birmingham. 

— Fixine Tires on Bicycies, &c., J. N. Sedgley, 


icester. 
19,610. Rotatrxc MotTive-powEeR Encine, J. Murrie, 


iw. 
19,611. Steam and Air Pumps, J. Murrie, Glasgow. 
19,612. BLackBoaRD Set Squares, T. H. Barrodale, 


Edgbaston. 
19,618. Hoiper for Corps of Wixpow Buixps, R. 
Mitchell, Glasgow. 
19,614. Macurve for Ciiprrnc Harr, &c., J. W. Newall, 
on. 


19,615. CoIN-FREED Mecuanism, B. Green, London. 
19,616. Lockinc CaRveR Fork Gvuarps, J. Merrill, 
Sheffield. 


thwell, Oldham. 
19,618. Apparatus for Borinc, &., M. Wadsworth, 


mdon. 
19,619. Drivisc Cuarins, C. H. Brampton and G. 
ston, Birmingham. 


lof, 


19,620. Bicycite Lamps, W. G. A d, Birmingh 


19,641. Trumper and Mourn Orcay, A. R. Breinl, 
London. 
19,642. Rope, W. J. Crowe, H. T. Phillips, and W. J. 
Betis, London. 
19, nomad Kinp of Loopep Fasric, G. Marchetti, 
mdon. 
19,644. CaLcuLaTING Macuine, M. Hearn, London. 
19,645. Sasu Batances, R. M. Gardner, London. 
19,646. Merauiic Cement, T. Smith and J. B. Hamond, 
London. ° 
19 647. Lockinc Sienats and Pornts of Raitways, 
J. Drage, E. W. Verrinder, and J. Philip Annett, 
London. 
19,648. Trimmina Prints and Movunts, W. R. Baker, 
ton. 
19,649. Jorst or Brarina for Rams, F. Almgren, 
mdon. 
19,650. DisrrisuTinG Execrriciry, Siemens Brothers 
and Co.—(Siemens and Halske, Germany.) 
19,651. Hanp.es of Cricket Bats, &c., W. A. Woof, 
London. 
19,652. Sieve Cieaninc Apparatus, C. H. Stubley, 
London. 
19,653. Woop Pianinc Macurnes, A. T. Booth, 
mdon. 
19,654. Sawina Macuines, A. T. Booth, London. 
19,655. ApsustaBLe Dritt Hovper or Socket, T. 
Dunn and J. T. Weedy, London. 
9,656. Sreep Rxepvucinc MecuanismM, G. Paley, 
mdon. 
19,657. Pencty Arracument, H. Smith and A. G. 
Warren, London. 
19,658. Paoroorapnic Fits, A. J. Boult.—(G. East- 
man, United States.) 
19,659. CartripcE Cases, J. C. Butterfield and T. C. 
Batchelor, London. 
—_— ExtincuisuHine Fire in Hops, A. L. Jones, 
ive! . 
19,661. Hampers, E. Lorimer and C. J. E. Zeidler, 
19,662. Too. for Hotpixc Diamorps, A. J. Boult.— 
(A. Gavi, France.) 
19,668. ATTracHING SHors to the Hoors of Horsgs, 
H. H. Lake.—(E. T. Covell, United States.) 


19,664. Guns, T. J. Lovegrove and W. G. Huey, 
mdon. 
19,665. Exectro-MaGnetic TRACTION INCREASISG 


Apparatus, M. W. Dewey, London. 

19,666. Cookine and Bastinc Apparatus, H. C. 8. 
Dyer, London. 

19,667. Retort, C. C. Leathers.—(W. Radam, United 
States.) 

19,668. Device for Carriace Doors, 8. Wilkerson, 
London. 

19,669. ENVELOPE-FOLDING Macuine, C. W. F. Thode, 

London. 

19,670. Sanrrary Disinrection, A. M. Clark.—(C. L. 
Cohn, United States.) 

19,671. Apyustinc the Bearinos or Brasses of Con- 
NECTING Rops, H. L. Hopkins, London. 

19,672. Puorocrapuic Batus, H. H. Lake.—(C. Mon- 
nier, France.) 

19,673. Type-writinc Macuines, J. Felbel and A. W. 
Steiger, London. 

19,674. Portasie Forces, T. Lock, London. 

19,675. Arn Pump Governors, C. R. Ord, London. 


8rd December, 1890. 


19,676. Bittiarp Cues, H. Campbell, London. 

19,677. Sweepine Macuives, 8. Willoughby, London. 

19,678. Parts of VeLocipepes, W. Jones and G. Butler's 
Cycle Fittings Company, Birmingham. 

19,679. Construction of TunNeE.s, J. W. Twinberrow, 


mdon. 

19,680. Preventinc Locomotive Encrines, &c., from 
DamaceE by Co.uisions, W. H. Wilson and J. Welsh, 
Manchester. 

19,681. Toy, H. Dalgety, Birmingham. 

19,682. Bano Brake, R. M. Woodhead and P. Angois, 
Nottingham. 

19,683. Spectacie Lenses, G. Prescott, Dublin. 

19,684, KET for Metat Go_r Piayine Cuiuss, T. 
Carruthers, Edinburgh. 

19,685. Biockine, &c., 
Dorchester. 

19,686. DispLayinc ADVERTISEMENTS, J. Whitehead, 
London. 

19,687. Saw-sets, C. Morrill, Sheffield. 

19,688. Bossrns, F. Fowkes, London. 

19,689. Too. Hoiper for Cuttinc Key-ways, &c., J. 

and T. r, Rochdale. 

19,690. Lawn BacaTe ie, W. R. Rumfitt, York. 

19,691. Borr_e Orener, A. Stewart, Dundee. 

19,692. VeLocipepes, H. H. Fox, a m. 

19,693. Cvcie Sappves, H. H. Fox, Birmingham. 

19,694. Pince-nez and Eve-oiasses, C. MacA. Crooks, 


Drapery, &, O. Hazel, 


on. 
19,695. Carriace Door Latcues, H. Tomlinson, 
Londo 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


434,530. Process or AND APPARATUS FOR FoRMING 
AND WELDING METALS BY Evectricity, &. Thomson, 
Lynn, Mass.—Filed August 8th, 1889. 

Claim.—{1) The bination stantially as 
described, in an electric metal-working apparatus, of 
two clamps or holders connected with a source of 
heavy currents, and provided with means whereby 
end pressure may be communicated to the work while 
hea between them, and a drop-press, the anvil of 
which is arranged to one side of the line joining the 
clamps and in proximity to the work held in the 








19,621. Toy Carriaces, F. H. yres, London. 
19,622. Lace Fasrics, E. Elsey and 8. T. Kirk, 


London. 

19,623. Ripinc Girtus, J. Westaway and W. J. Sim- 
mons, Taunton. 

19,624. MepicinaL Compounp for VeTerinary PuR- 
poses, G. Phelan, Dublin. 

19,625. Lerrer, &c., Curr, J. and R. B. Bonthrone, 
Falkland. 


19,626. Steam Encines, F. Carey and J. W. Young, 
London. 
ag ee Suprtyinc Water to Borters, C. B. Bosworth, 


on. 

19,628. Treatment of Sewace, R. 8. Brownlow, 
Manchester. 

19,629. Topacco Pipes, W. K. Rix, Bradford. 

19,630. Bicycies, &c., H. J. and T. Everatt, Brighton. 

19,631. Tarps for Forminc ScReEw-THREADS, F. Butter- 
field and J. Davidson, Keighley. 

19,632. VenTILaTIon for Heap Gear, E. T. Hambly, 
Birmingham. 

19,638. Erectinc Sxkitties in SKITTLE ALLeEys, W. 

, London. 
19,634. UNBREAKABLE Waist Corset, M. L. Barlow, 


on. 

19,635. Fastentnc for Betts, &c., J. E. Dixon and T. 
D. Neal, Birmingham. 

19,636. Moups, J. K. Heywood, Manchester. 

19,687. UnstnKABLE Sutr’s Liresoat, J. Lockie and 
N. Arthur, Leith, N.B. 

19,688. Macuixe for Curtinc Yarn, J. Jordan, 
Huddersfield. 

19,639. Boots, W. C. Hunt, London. 

19,640. Ser Pans, J. T. Stairmand and H. Hodgkins, 

Bradford. 
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clamps. (2) The : iy as 
described, in an electric metal-working apparatus, of 
two clam or holders provided with means for 
moving them toward one another while the work is 
heated electrically between them, and a drop-press, 
the anvil and block of which are pyr at opposite 
sides of the line joining the clamps or holders and in 
position to engage with the work while held between 
them. 


434,662, Preumatic Gun VatvE, R. J. Gatling, Hart- 
Jord, Conn.—Filed March 10th, 1890. 

Claim.—{1) Means for a pneumatic gun, 
—r- of a valve-box conn by an air-conduit 
with said gun, a valve ee in said box, and a 
hand lever holding said valve in a position between 
the air inlet and outlet of said box, one end of which 


lever may be grasped by an operato isengage it i 
opposite end and free thavseken, ‘one ita 

- tantially as set forth. ” (3) 5 san and 
gun, a turntable on which said gun is mouse 








having a central pivotal support, a valve- 

said table and gun, having a fluid comnecen al 

the breech of said gun, and an air-supply pipe passing 

pee = oY peoed — and conducting com. 
air to said valve-box, combi: operating 

substantially as set forth. . — 


434,745. Riverrinc Macuiye, J. J. U; 
ot 2. y—#u May 23rd, 1889, Unbelend, Syra 
taim.—(1) In a rivet-setting machine, th 
tion of a receiver D, through which the rivets ann 
a projecting extremity upon said receiver, a su 
M for the article to be rivetted,’an opening m pro ied 
in one extremity of said support and no: ly encir. 
cling said projecting extremity of the rivet receiver D, 
a spring for tensioning said support and en , 
the same with the projecting extremity of the aoe 
receiver, and a die for clinching the rivets, al] 
ing substantially as and for the purpose set forth, 
(2) The combination of a die F for clinching the rivets, 
a rivet receiver D movable toward said die for f 
the rivets, a projecting extremity formed upon 
receiver, a support M having an opening m’ o! greater 
diameter than said extremity of the rivet receiver, a 
spring forcing said support toward the rivet receiver 
and registering the opening therein and encircling its 
extremity with the opening in said support, and a 
gauge N mounted on said support M for regulatin, 
the position of the rivets, substantially as described 
(3) The combination, with a rivetting machine, of 9 





yielding support for the article to be rivetted, a gauge 
mounted upon said support for governing the distance 
of the rivets from the edge of the ma , and an 
indicat 30 ted upon said support for govern- 
ing the distance between the rivets, substantially as 
set forth. (4) The combination, with a rivetting 
machine, of a yielding support for the article to be 
rivetted, a gauge N mounted upon said support for 
governing the alignment of the rivets, and onlaliaier 
adjustably mounted upon said gauge for governing 
the distance between the rivets, substantially as 
described. (5) The combination, with a rivetting 
machine, of a yielding lever M, an indicator N for 

verning the alignment of the rivets, a supporting 
lock S moun upon said gauge, an indicator 
a to said block 8, and a screw for raising or 
owering said indicator, substantially as and for the 
purpose set forth. 
434,931, Grass Mextinc Furnace, L. Howze, Fos- 

toria, Ohio.—Filed May 19th, 1890. 

Claim.—The combination of the tank having a 

curved front end provided with a series of working 


[434.931] 








MLL 





openings and the series of oval-shaped gathering rings 
at the front end of the tank having straight flat sides, 
whereby the rings bear upon each other and are pre- 
vented from shifting, as set forth. 








Epps’s Cocoa.—GRATEFUL Abo Comrortine.—‘B: 
a thorough knowledge of the natuzal laws whic 
govern the operations of by ays n and nutrition, and 
by a careful application of the fine oe gates | of well- 
selected cocoa, Mr. E has provided our breakfast 
tables with a delicate y flavoured beverage which ma 
save us many heavy doctors’ bills. It is by the ju 
cious use of ‘such articles of diet that a constitution 
may be gradually built up until stro: enough to resist 
every tendency %, disease. Hundreds of subtle mala- 
dies are floating around us ready to attack wherever 
there is a weak point. We may escape many : 
fatal shaft by keeping ourselves well fortified = 
pure blood and a properly nourished frame. —Civi 
Service Do na ys —— — —s water or 
milk. id o . . oe 
“ James Epps & Co.. Homoeopathic emists, London. 
—Also makers of Epps’s Afternoon Chocolate Essence. 
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THE WHITE STAR STEAMER TEUTONIC. 


Ix the following pages it will be understood that all 
that is said concerning the Teutonic applies with equal 
force to her sister the Majestic. Indeed, the ships 
jiffer from each other only in name. The Teu- 
tonic and the Majestic are two of the largest ships 
in the world, if we except one or two Italian iron- 
clads, which possibly have a greater displacement. 
The displacement of the White Star ships is about 
16,000 tons each when they are fully loaded. Those who 
have not seen either the Teutonic or the Majestic cannot 
hope to form an adequate idea of what they are really 
like; and even those who have, cannot without trouble 
realise the enormous amount of talent, skill, artistic 
feeling, and money that has necessarily been expended in 
their construction. It is, perhaps, because it seems 
almost impossible to do so gigantic a subject justice, that 
the literature, if we may use the word, of Atlantic 
passenger steamships is deplorably meagre. No 





immediately succeeding 1886 seven steamers—the Great 
Western, the Sirius, the Royal William, the Great Liver- 
pool, the British Queen, the President, and the Great 
Britain—were started. In the course of fourteen years 
Atlantic steam navigation was pronounced a commercial 
failure. The steamers we have named had all been with- 
drawn or lost. To Mr.Samuel Cunard belongs the credit of 
permanently establishing a line of steamships between the 
old and new worlds, and this was only done by the aid of a 
Government subsidy of £145,000 a year. Paddle 
steamers remained so popular that the Cunard Company 
had the Persia built in 1856—a magnificent iron paddle 
steamer of 8800 tons burthen, and 8600 I.H.P. She 
had accommodation for 250 cabin passengers, and, as was 
anticipated, at once became a general favourite. The suc- 
cess attending the Persia induced the company to pro- 
duce another vessel of the same class, but of increased 
dimensions. This was the Scotia, the last of the paddle- 
wheels, and as such, deserving particular notice. Built 
in 1862, on the Clyde, by Messrs. R. Napier and Sons, 
she measured 879ft. long by 47,%ft. broad by 30,5,ft. deep. 
Her gross tonnage was 3871. She carried 275 cabin 


“ popular” description of them worth much considera. | passengers, and before she"was long on her station she 


tion has ever been pub- 
lished; and yet the 
number of individuals — 
possessing little tech- 
nical knowledge who 
would like to know a 
good deal about these 
magnificent vessels is, 
we believe, very large. 
We have for this reason 
devoted all the space 
available forillustrations 
in thisissue of THE En- 
GINEER to pictures of 
the Teutonic and her 
engines, which are not 
intended to supply de- 
tailed information to 
highly trained technical 
readers, but to impart 
as good an idea as the 
art of drawing and en- 
graving can compass of 
the eager of the 
ship when steaming in 
smooth water, and of 
what may be seen by 
the voyager fortunate 
enough to obtain the 
entrée of the engine- 
rooms, and to walk 
through them under 
the guidance of the 
chief engineer of the 
ship, or one of his able 
assistants. Anything 
approaching a minute 
description of the vessel, 
her machinery, and her 
fittings, it would be be- 
yond our purpose to 
give. In the first place, 
the mere letterpress 
would fill a bulky 
volume; and in the 
second, to go into de- 
tail would be foreign to 
the object we have in 
view, namely, to im- 
part, as we have said, 
to the general as well 
as to the technical 
reader, a fair idea of 
what is to be seen in the 
Teutonic, and her sister 
the Majestic. And here, 
before going further, it 
is right that we should 
express our sense of 
the courtesy shown to 
us by Messrs. Ismay, 
Imrie, and Co., and also 
by Messrs. Harland and 
Wolff, the former gen- si 
tlemen giving every ; 
possible facility to our 
special artist, who spent 
several days on board 
in the engine-room, 
making his sketches. It is worth while to glance at the 
history of Atlantic steam navigation, and to say a few 
words concerning the earlier “ crack” steamships carry- 
ing mails and passengers across the “ herringpond,” with- 
out going into the dim historical regions when the Royal 
William and the Savannah came to life. 

The first proposal for establishing a regular steam 
service between this country and New York was made in 
1836. Two different schemes were advarreed—one advo- 
cating the establishment of a line of steamers to ply 
between the west coast of Ireland and Boston, touching 
at Halifax, and the other a direct line, making an uninter- 
rupted trip between Bristol and New York. Dr. Lardner 
maintained that it would not be possible to make such a 
line pay unless the shortest possible sea route was adopted, 
and he suggested in 1886-7 that a railway should be made 
across Ireland, from Dublin to a western port, such as 
Galway ; and this, with the Liverpool, Birmingham, and 
London Railway and the Dublin and Liverpool steam- 
ships, would form the first portion of a great steam 

ighway between the old and new worlds. The steamers 
Would run from Galway to Boston, touching at Halifax. 
This scheme was not carried out even in part until very 
many years afterwards, when the enterprise of Mr. 
Orrell Lever had a disastrous termination. In the years 
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of the Atlantic passenger trade. It will suffice to sa 
that the great paddle steamers were superseded by suc 
ships as the Alaska—at one time known as the greyhound 
of the Atlantic—the Servia, Umbria, and Etruria; while 
the Inman Company produced such ships as the City of 
Berlin. The performances of the City of Paris and City 
of New York are too well known to need more than 
passing mention here. 

The history of the White Star Company may be re- 
garded as typical. It illustrates very clearly what the 
energy of Englishmen can effect. The day for sub- 
sidies has long passed away, and the White Star Com- 
pany owes nothing of its success to adventitious aid. 
It is gratifying to recall the fact that the flag which 
now adorns the fine steamships of the White Star line is 
the same that was once carried at the trucks of a 
fleet of sailing clippers years before the idea had sprung 
into existence that steam would effect marvellous changes 
in England’s mercantile marine. 

The origin of the White Star Line dates from the epoch 
of the great rush to the gold diggings of Australia thirty- 
eight years ago, a period which embraces the change from 
the old style of small sailing ships to what were at the 
time considered, and 
rightly so, the magni- 
ficent sailing clippers 
which carried her 
Majesty’s mails; and 
from them to the new 
order of large steam- 
ships carrying the White 
Star flag. We need not 
dwell on the revolution 
brought about in tle 
Australian trade by the 
clipper ships, which in 
the course of seven years 
conveyed about half-a- 
million adventurers to 
the goldfields, and which 
have until recent years 
almost exclusively been 
the carriers of a com- 
merce that has steadily 
increased, although no 
longer conducted in such 
a dashing style as charac- 
terised the trade during 
the raging of the gold 
fever. 

“In 1864 an important 
change took place in the 
fortunes of the flag. 
The then managing 
owner of the White Star 
line retired, and his in- 
terest was acquired by 
Mr. Thomas Henry 
Ismay, who began by 
introducing iron ships 
instead of the wooden 
clippers that had at 
first been employed, and 
which have since been 
almost entirely super- 
seded. We now come 
to the great event in the 
history of the White 
Star flag—the establish- 
ment, in 1869, of the 
Oceanic Steam Naviga- 
tion Company, Limited. 
This was accomplished 
by Mr. Ismay, who, in 
the following year, was 
joined in the manage- 
ment by Mr. William 
Imrie, of the iate firm 
of Imrie, Tomlinson, 
and Co., in whose office 
Mr. Ismay and Mr. 
Imrie had been fellow 
apprentices. The firm 
now became Ismay, 
Imrie, and Co. Later, 
in 1881, Mr. W. S&S. 
Graves, son of a former 
M.P. for Liverpool, be- 








Fig. ‘:—THE GRAND STAIRCASE. 


beat all previous records by running from New York to 
Liverpool in eight days twenty-two hours. The Persia, 
Arabia, and Scotia were the last great paddle steamers 
built for the Atlantic trade. The engines were of the 
side lever type, the cylinders of the Persia being 
100in. in diameter, with a stroke of 10ft. Those of 
the Arabia were 103in. in diameter and 9ft. stroke; those 
of the Scotia 100in. in diameter by 12ft. stroke. The 
whole of the framing was of wrought iron, with the 
exception of the headstocks carrying the crank-shaft 
plummer blocks. The side levers were of cast iron, 
6ft. 6in. deep in the middle and about 25ft. long. The 
paddle wheels were 40ft. in diameter, and the buckets 
were 10ft. long and 3ft. wide. Steam at 18 1b. pressure 
in the Arabia and 22]b. in the Persia was supplied by 
eight boilers in two groups, one forward and the other 
aft of the engine-room, with five furnaces in each. The 
daily consumption of coal was 150 tons, and the bunkers 
held. 1400tons. The Scotia’s engines made about eighteen 
revolutions per minute, giving what was then regarded as 
the high piston speed of 482ft. per minute, or less than 
half that now common. The engines indicated 4500- 
horse power. 

It would be foreign to our present purpose to give in 





any approach to detail an account of the rise and progress 





came a partner. The 
Oceanic Company was 
initiated with so much 
boldness and judgment 
that the shares of £1000 each, fully paid, were at once 
privately taken up, chiefly by the joint managers and 
their friends, including some of the most substantial names 
in England. Their first step was to order a fleet of new 
steamships, to be built expressly for the American 
passenger trade. The order was given to Messrs. 
Harland and Wolff, of Belfast, and the first ship 
of the line—the Oceanic—was launched in August, 1870. 
In the following year the Baltic, the Republic, the 
Adriatic and the Celtic were added to the fleet, besides 
the Asiatic and Tropic, Gaelic and Belgic, which were 
afterwards sold. In 1874, two larger ships, the Britannic 
and Germanic, were built. Following these, in the order 
given, came the Arabic and Coptic, Ionic and Dorie, 
Gaelic and Belgic—replacing the two older ships of same 
names—Cufic and Runic, and in 1889 and 1890, the twin- 
armed cruisers Majestic and Teutonic. By the recent 
sale of the Baltic, Republic, and Arabic, some well-known 
and popular names have been removed from the company’s 
Atlantic fleet, perhaps to be replaced at some future time, 
as the present Gaelic and Belgic replaced steamers of the 
same favourite names in the Trans-Pacific service of the 
company. The fleet now consists of fourteen steamships of 
the aggregate of 73,000 tons, and early inthe New Year there 
will be added two twin-screw cargo steamers to be named 
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Nomadic and Tauric, specially constructed and fitted for 
the Transatlantic cattle trade. These, with a handsome 
passenger tender, the Magnetic—also under construction 
for the Liverpool and New York mail and passenger 
service—will bring up the total to over 83,000 tons; 
rendering the White Star fleet one of the largest and 
finest in the world. 


STAR 


Fig. 2-THE LIBRARY. 


record. The former in 1877 crossed from Queenstown to New 
York in 7 days 10 hours 50 minutes, beating the previous 


| best performance of any competing line by three hours, 
j}and bringing the Atlantic passage at once into near 


| approach of the seven-day limit. Many faster steamers 


| have since been built, and the Britannic’s laurels have 
| been taken over by vessels of the Majestic and Teutonic 


The Oceanic, the pioneer vessel of the fleet, may be | class. But the Britannic still shows her mettle by un- 


said to have inaugurated an entirely new type of ocean 
steamer, and she was indisputably the origin of most of 
the improvements in the internal accommodation in 
Atlantic passenger steamers which have been so generally 
adopted. On gliding into the Mersey in February, 1871, her 
great length, yacht-like lines, and general symmetry 
created in the minds of those who saw her an admiration 
which her subsequent success has shown was thoroughly 
warranted. 

Certain it is that since the advent of the Oceanic a 
marked change has taken place in the equipment of 
Atlantic liners, and rival steamship owners have one and 
all exerted every nerve to build ships, which, like the 
White Star liners, should bear the nearest possible resem- 
blance to first-class hotels. One of the principal im- 
provements introduced in the Oceanic and her sister 
ships was the placing of the saloon amidships—a 
valuable innovation on existing practice which originated 
with Mr.—now Sir Edward—Harland. The Oceanic is still 


steamer on the route between San Francisco, Yokohama, 
and Hong Kong, and on her sixty-second voyage in October, 
1889, she crossed from Yokohama to San Francisco in 


assage on record across the Pacific. The Oceanic has 
n employed in the Trans-Pacific service of the Occi- 
dental and Oriental Steamship Company of San Fran- 
cisco since 1874, in which service the Belgic and Gaelic 
of the White Star Line are also popular ships. 

Since 1883 the White Star Line has been running three 
steamers—the Ionic, Doric, and Coptic—in the Shaw, 
Savill, and Albion Company's line, trading between 
London and New Zealand, each capable of importing 
34,000 carcasses of frozen mutton, and making the voyage 
round the world twice or thrice annually. 

The earlier steamers of the White Star Atlantic fleet 
were very remarkable for their uniformity in speed, 
bringing the passage, which had previously averaged 
nine and a-half to ten days, to about eight and a-half 
days, and each steamer in its turn did the passage under 
the eight days. But it was reserved for the Britannic 
and Germanic to make a decided advance on the Atlantic 


diminished and rather increased speed. So recently as 
September, 1890, she eclipsed her own previous record 
of 7 days 9 hours 30 minutes by 2 hours and 35 minutes, 
crossing from New York to Queenstown in 7 days 6 hours 55 
minutes. The following were herdaily runs :—292, 372, 377, 
370, 376, 377, 387, 261 = 2812 knots; average speed, 16°08 
knots. When it is remembered that this high speed, 
nearly nineteen statute miles per hour, is obtained 
in a ship of over sixteen years old with her original 
compound engines and boilers, on a small coal con- 
sumption and with a large carrying capacity, it will 
| be seen that the Britannic has been constructed to 
give results unattainable with the fastest ships of the 
|; present day. To show the remarkable uniformity 
|in speed between the sister ships Britannic and 
| Germanic, it may be mentioned that previous to the 
| above passage of the Britannic the record of both ships 





| stood at 7 days 9 hours 30 minutes, New York to 
: | Queenstown. 
—in her twenty-first year — the favourite passenger | 


From 1878 until 1884 the White Star Line 
held its own as the fastest fleet on the Atlantic, and since 
1877 has been regularly employed under contract by 


| her Majesty's Government in conveying the American 
| mails, 
13 days 14 hours 4 minutes, at that time the fastest | 


The Liverpool Mercury for January 14th, 1889, in the 
course of an article on the White Star steamers, says :— 
| “That there have been compound engines constructed of 
| a type which takes a lot of beating from its later rivals 
| is evidenced by the performances of some of the earlier 
| steamships of the White Star fleet, an instance of this 

being furnished by the Germanic, which left New York 
| on Wednesday morning, the 2nd instant, and arrived at 
Queenstown on Wednesday evening last, the 9th instant, 
accomplishing the voyage in 7 days 9 hours 27 minutes, 
and docked in Liverpool on Thursday afternoon. The 
Germanic was launched in July, 1874, so that she is 
nearly fifteen years old. She has still her original engines 
and boilers, and despite her having made 140 round 
voyages between Liverpool and New York, 280 across the 
Atlantic, and travelled a distance of nearly 1,000,000 
English miles, she now makes a passage from Sandy 
| Hook to Queenstown in five hours less time than she has 

ever done before. Even this, however, was equalled by 
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the Germanic’s sister ship, the Britannic, which crossed 
from Sandy Hook to Queenstewn last March in 7 days 
94 hours, her fastest passage after fourteen years’ work. It 
cannot be doubted that to the superior model of the ships, 
designed as they were by Sir Edward Harland, of Belfast, 
much of this wonderful efficiency is attributable ; and to 
the care and expense which have been bestowed upon 
them by the marine and engineering superintendents of 
the company in keeping them up to a high standard of 
working order, there is also a great deal owing. It is un- 
usual to find a record of regular and fast steaming for a 
lengthened period such as that possessed by the Britannic 
andGermanic. These two vessels, in eighty-three voyages 
from Queenstown to New York, showan average of 8 days 
11 hours 9 minutes and 8 days 11 hours 25 minutes respec- 
tively ; while from New York to Queenstown, the former, 
in eighty-one voyages, shows an average of 8 days and 39 
minutes, and the latter, in eighty-two voyages, an average 
of 8 days 5 hours and 8 minutes; all these voyages being 
comprised within the same period of time.” 

Designs for the new Teutonic and Majestic were 
prepared by Sir Edward Harland so long ago as 1880, 
but the owners held their hands until 1886, when, 
the conditions of the trade having undergone considerable 
change, it became necessary for the new ships to 
proceeded with, unless the company was prepared to see 
itself dropping behind its competitors. Negotiations 
were therefore entered into with the Admiralty, and 
arrangements made for the Teutonic and Majestic to be 
specially constructed for service as mercantile armed 
cruisers, and they are the first merchant steamers 80 
specially constructed and retained under Admiralty 
agreement. The Teutonic was launched on January 19th, 
1889, her keel having been laid in March, 1837, 
twenty-two months previously, and it was not until 
August 7th, 1889, that she left Liverpool on her maiden 
voyage to New York, after astonishing nautical critics 
with her splendid proportions at the naval review at 
Spithead, where she was honoured by a special visit 
of the German Emperor and the Prince of Wales. 
She crossed from Queenstown to New York i 
6 days 14 hours 20 minutes, then the quickest 
maiden voyage on record. The Majestic was launche 
on June 29th, 1889, and did not start on her maiden 
voyage until April 2nd, 1890. She still further lowered 
the record of maiden voyages, crossing from Queenstown 
to New York in 6 days 10 hours 80 minutes. Both 
vessels have during the past season given evidence of 
their great speed, as the figures in the table on next pag? 
will testify. 
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But it will be seen that in these ships everything has 
not been subordinated to speed, when it is mentioned that 
their carrying capacity is such that in the event of the 
Suez Canal being closed they are capable of steaming 
from Portsmouth to Bombay vid the Cape, a distance of 
10,730 miles, in twenty-two days, without coaling on the 
way. The Teutonic and Majestic are the only two vessels 


Passages RMS. Teutonic and Majestic (White Star Line), 
| Dis- 
tance. 


No. of| Knots | 
DB Bote. per hour 

1890. Queenstow)jn to Niew York) 
Teutonic...| July 21 55) 2838 
‘ Aug. 5 19 5) 2806 
(Fastest | on rejcord.) 
” Sep. 5 20 654) 2774 
” Oct. 5 22 19] 2779 


| | 
Steamer. | Date.| Passage. Speed. | 














on 


|| Daily runs: 473, 
496, 512, 500, 
485, 340 = 2806 
knots, 


New York 'to Quejenstown | 
19°46 


” Sep. |5 23 84| 2794 § 
* Oct. 5 23 54] 2783 | 19°34 | - 
ss Queenstowin to Niew York 

Majestic ...| July 15 22 58| 2842| 19 87 || Ten voyages aver- 
» Aug.!5 22 21] 2784} 19°56 aging 65 days 
- Sep. 5 21 20) 2780-} 19°67 |] 22 hrs, 10 mins, 


| 





New York (to Quejenstown | 
” Sep. 5 23 16] 2810} 19°61 | 
| | 
,Queenstow n to N 

” April 6 10 a 2829 











ew York| Fastest maiden 
18°31 voyage On. Fe 
| cord, 





now in existence possessing anything approaching such 
capacity. The length of time occupied in the building of 
these great ships is suflicient evidence, if any were 
needed, of the great care bestowed on their construction, 
and the builders, Messrs. Harland and Wolff, of whose 
firm Sir Edward Harland, Bart., is the principal partner, 
have their reward in witnessing the successful work which 
is being performed by the two finest vessels the world has 
ever seen, 

The following table supplies the needful particulars of 
the White Star Fleet. It is interesting to note, in this 
table, the great difference between the additions made in 
1874 and 1875 and those of 1889 and 1890. 'The Teutonic 
and Majestic are each double the tonnage of their imme- 





pa 
Fig. 3-THE GRAND SALOON. 
diate predecessors, while the engine power is three times 


as great. 
The White Star Fleet, 





. Gross Indicated When 
Steamer, Tonnage. Horse-powcr. Built. 
Majestic «. 17,000 ... 1890 
Teutonic + 17,000 ... 1889 
Britannic . 6000 ... 1874 
Germanic 6000 ... 1875 
Adriatic 3600 ... 1872 
Celtic 3600 ... 1872 
Tonic 2800 ... 1883 
Doric... 2800 ... 1883 
Coptic ... 2600 ... 1881 
NE ors Tats. satan Sees atte 205 ... 2600 ... 1885 
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+Magnetic J 

The dimensions of the Teutonic and Majestic are:— 
Length, 582ft.; breadth, 57ft. 6in.; depth, 39ft. 4in. The 
ships are built of Siemens-Martin steel,and propelled by two 
independent sets of triple-expansion engines driving twin 
propellers, with manganese bronze blades. In addition to 
being minutely subdivided by athwartship bulkheads, they 
are constructed with a longitudinal bulkhead running fore 
and aft throughout the greater portion of their length, which 
gives additional rigidity to their structure, and greatly 
increases their security in the event of accident. They are 
each 4244 tons net register, and can carry 855 fore cabin 
passengers, 175 second-class, and 800 in the saloon. 
When fully loaded each will have on board about 3000 tons 
of coal, and nearly 4000 tons of cargo. In the engine and 
boiler-rooms each carries twenty-five engineers; Mr. T. 
Sewell, in the Majestic, and Mr. Currie, in the Teu- 
tonic, hold the extremely responsible position of en- 
gineers-in-chief. There are sixty firemen and forty-eight 
coal-trimmers; electricians, ice machine men, &c., bring up 
the total engine-room staff of each to 168. They carry 
crews of about forty sailors, twenty-five cooks, and sixty 
stewards. Thus, when they go to sea they may have on 
board, with passengers, all told about 1600 souls. The 
Teutonic is commanded by Lieut. P. J. Irving, R.N.R., 
the Majestic by Lieut. H. Parsell, R.N.R. 

The hull of the Teutonic has been constructed on a 
system which, if not absolutely new, has not before, so 
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far as we are aware, been adopted in large Atlantic 
steamers. In the normal method of building, the vertical 
joints of the skin plating are made up with single butt 
straps inside, double, single, or treble rivetted, according 
to circumstances. The rivets are in single shear, and it 


| is well known that there is a tendency to open manifested 


by the joints. To get over this objection the builders of 
the City of New York and the City of Paris used double 
butt straps on the vertical joints, thus putting the rivets 
in double shear and getting great strength. The external 
appearance, however, of the hull is spoiled, and there can 
be no doubt but that the external straps tend powerfully 
to retard the progress of the ship through the water. 
Messrs. Harland and Wolff unite the ends of the plates 


| by simple lap joints, the most forward plate always lap- 


ping over the plate next sternwards, so as to prevent 
increase of resistance. The joints are treble, quadruple, 
and in some plates quintuple rivetted. The skin plates 
were made by the Steel Company of Scotland—most of 
the beams being by Dorman, Long, and Co.—and are of 
unusual dimensions, being 24ft. long and 3ft. wide. We 
have here a remarkable contrast with the old Atlantic 
steamer Persia, built more than thirty years ago, which 
had not a plate in her hull more than 6ft. long, the normal 
width being 24in. At that time, and for some years subse- 
quently, no ironmaster would supply plates of more than 
4 cwt. without demanding an extra price. The hulls of the 
Teutonic and Majestic are cut up into sections by water- 
tight compartments in a way to secure the maximum of 
safety, and all the doors can be closed from the flying 
deck by pulling small wire rope lines, which release hooks 
holding the doors up. The descent of the doors is con- 
trolled by cylinders containing glycerine; and there are 
automatic arrangements by which the doors will close of 
themselves if the water rises unduly in the bilges. 

It is, of course, impossible to exaggerate the import- 
ance of the steering gear in a ship like the Teutonic. 
The most elaborate precautions have been taken to 
secure immunity from breakdowns. The arrangements 
are novel in design, and covered by patents secured by 
Messrs. Harland and Wolff. In its main features it 
will be seen, from the engraving, that it resembles a 
great horizontal spur wheel, 18ft. in diameter, movable 
round the rudder head. This wheel is connected to a 
tiller, keyed on the rudder head, by arms, each of 
which is made up of a layer of flat springs. The object 





of these springs is to take up the blow of a sea, and 
| so relieve the gear of the excessive shock to which i 
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would otherwise be subjected. The spur wheel is actuated 
by specially designed steam steering engines, constructed 
by the Harrison Patent Steering Engine Company, 
Salford, in duplicate. 
are all built up of cast steel, and are thoroughly in 
character with the rest of the ship. Rhatjen’s com- 
position is used for coating the hull. All the steam 
winches, which are very massive, have been made by 
Messrs. J. H. Wilson and Co., Sandhills, Liverpool. 

In the Teutonic and Majestic, everything that art and 
science can do has been done to render the ship at once beau- 
tiful, luxurious, and safe. 
promenade and after decks will be gathered from our 
view of the ship when under steam. The library is 
placed immediately above the saloon amidships. The 


“‘ skylight ” for this last, rising through the floor of the | 


library, forms a vast table of ground glass. We cannot 


do better than reproduce here the description of the | 


interior of the ship supplied by her builders. 

In the general deck arrangements the characteristics 
which have so long successfully prevailed, and which the 
White Star were the first to introduce, are but little 
changed, while each class of passengers will find that 
nothing has been left undone which experience and fore- 


thought could suggest for their comfort. Inthe Teutonic | the comfort and 


The tiller wheel and brake gear | 


The general arrangement of the | 





Fig. 4—IN THE SMOKING-SALOON. 


minating in a broad, substantial landing, which is 
relieved by an inlaid, tinted rubber floor that contrasts 
pleasingly with the shades of oak. The balustrade is 
highly polished, massive, and relieved by a deep beading. 
The upright rounds are correspondingly heavy, fitting 
into side pieces that are hand-carved in a beautiful 
| pattern of bas-relief. The newel-posts are heavy, finely 
polished, and handsomely carved; while strong support- 
ing pillars, bearing a special pattern, with the heads of 
tritons added to the quaintly-wrought panelling of the 
walls, complete the structure. 

Fig. 2 shows the library on the promenade deck. The 
great central table is of ground glass, as already explained, 
giving light to the saloon below. 
apartment, with nooks and corners in which it is easy to find 
comparative seclusion. It is panelled throughout in light 
oak, carrying a novel ornamentation, produced by burn- 

ing the design into a gilt ground, relieved by finely- 
| worked carvings and hand-made panels in varied coloured 
| crewels on a pale blue satin ground. The room is lighted 
at the sides by windows, covered with glass shutters of 
| Italianesque design, that admit a subdued light. 


| Additional light is furnished by the stained-glass dome. | 


Every device and appliance that could possibly add to 
uxury of the inmates have been 


and Majestic the saloon and sleeping accommodation | furnished. Revolving chairs, that, while inviting rest 


have been placed in the very middle of the ship, where | and contentment, occupy but little space, are here found | 
there is the minimum of movement. The hurricane and | in conjunction with small separate writing tables. The | 


promenade deck is 245ft. long, with a clear width of 18ft. 


on each side of the deck houses, and is free of all obstruc- | 


tion, the boats being placed on an awning deck on top of 
this again, which serves as a permanent shelter in place 
of the canvas hitherto used for that purpose. On the pro- 


menade deck, besides the usual accommodation for the | 


commander, there are good state-rooms for passengers’ 
use, having direct communication with the deck below. 
The companion-way becomes a grand staircase, which 
we illustrate by Fig. 1, leading to the promenade deck. 
The steps and walls are composed entirely of selected 
English oak, which, as it becomes tempered and mel- 
lowed with age, assumes a darker and richer hue, until 
it nearly resembles black walnut. It is the same style 
of oak that for centuries has made England famous in 
her wainscotings in abbeys and manor houses. The 
stairs are wide, spacious, and gradual in descent, ter- 


library is the only general room on the promenade deck, 
and is entered from the main entrance to the saloon. 
This main entrance and the two flights of staircase, with 
four solitary exceptions, lead to all the state-rooms. 

The grand saloon is illustrated by Fig. 3—that is to 
say, about one half of it. Throughout the character of 
the decoration is the same. 
of ivory, relieved with gold. It is situated just about the 
mid-length of the ship, where the motion is least. The 
walls are mounted in ivory enamel, relieved by a delicate 
and elaborate tracing, slightly shaded with a filling of gold, 
while the panels in this labyrinth of artistic design, 
wrought in a glyptic material, exhibit tritons, sea nymphs, 
and other ocean symbols, all gracefully grouped and 
executed. The figures in relief are finished in an ivory- 





| like surface, and the groundwork of the panels is of 


gold. The ports are lined with dark repoussé brasswork 


It is a large and cheerful | 


It seems to have been built | 
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of the same Renaissance character as the walls, and are 
fitted with stained-glass shutters, emblazoned with the 
arms of the different States and cities of America, 
Canada, and Europe, behind which are placed electric 
lights, so that the brightness of the design is apparent by 
night or day. The decoration of the ceiling corresponds 
with the walls in tints of ivory and gold, the electric 
lights peeping forth from numerous niches and artistic 
corners. ‘lables of polished wood extend the entire length 
of the saloon, flanked on either side by revolving chairs. 
There are in all 800 chairs; and, as the Teutonic only 
carries 300 first-class passengers, the annoying relay sys- 
tem of dining has been avoided. Light is supplied through 
the stained-glass dome as well as through the side-ports. 
The smoking saloon is the most luxuriously fitted 
apartment of the kind to be found anywhere. Our 
engraving, Fig. 4, gives a view of one end of it. Itis 
fitted with several ‘ boxes,” if we many use the word, in 
which parties of six or eight can isolate themselves toa 
certain extent. The walls of this room are covered with 
richly gilt embossed leather; the design being a careful 
reproduction of one of the best patterns of the old 
Flemish cuir repoussé. Panels in the sides of the 
room are decorated with admirable oil paintings, repre- 
| senting shipping from some of its most picturesque and 
interesting aspects. 1—Represents the Spanish American 
Empire, a royal treasure ship in the seventeenth century, 
by E. J. Taylor ; 2—(to the left of our engraving) Armed 
| Genoese Galley in the Harbour of Venice, sixteenth 
| century, by Frank Murray; 3—Columbus in Sight of 
America, representing the Nina, Pinta, and Santa Maria, 
in October, 1497, by Frank Murray; 4—The Romans in 
Britain during the Second Century, by E. J. Taylor; 5— 
Viking Ships in the Nile during the Tenth Century, by 
Frank Murray. Other spaces are filled with shallow 
niches, each containing a figure in high relief, carved in 
pearwood, after Donatello, The dome and ceiling are 
works of art in themselves, the latter containing an ol 
English plaster pattern in oddly-shaped panels, with 
finely-modelled rosettes at intervals. Shutters of stained 
and ornamented glass fit each window, and are placed in 
position as soon as the electric lights are called into 
requisition, completely obscuring the inmates from all 
outside observation. ‘The floor of this apartment, like 
that of the vestibule at the foot of the grand staircase, 18 
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a novelty, and a decided improvement on anything of the 
kind that has heretofore been introduced. It is composed 
of rubber, inlaid and artistically coloured and arranged in 
Pleasing designs and patterns. The superiority of this 
over a wood floor, or one covered with oil-cloth, linoleum, 
or even the finest carpet, is obvious, as to slip on a rubber 
floor, when the ship pitches or rolls, is well-nigh impossible. 

The White Star steamers sail, under contract with the 
British Government, from Liverpool every Wednesday 
with her Majesty’s mails for the United States. The 
hour of embarkation is regulated by the tide, but no later 
embarkation takes place than 4 p.m. Only a portion of 
the mails is put on board at Liverpool, the bulk being 
conveyed by the Irish mail train leaving London on 
Wednesday night at 8.20, proceeding by steamer from 
rT sighed to Dublin, and reaching Queenstown on 

ursday at 12.15 p-m., where the steamer usually 
arrives early the same morning and waits for the mails, 
and such passengers as may accompany them. The 
ee gets away from Queenstown at about 2 p.m. on 
:hursday afternoon, and a six-day passage brings her 
ye New York, and allows of passengers landing there 
i the forenoon of the following Wednesday. At 

ew York the steamer lies alongside the pier, which 








STARBOARD ELECTRICAL ENGINE ROOM—LOOKING AFT. 


projects into the river at right angles with the street, and 
passengers are able to walk straight from the shore on 
board the ship. The departure from New York, as from 
Liverpool, takes place on Wednesdays, and the hour of 
embarkation is regulated by the tide. On the return 
voyage the steamers use American coal, some of the 
finer qualities of which are equal to the best English coal. 

The second cabin accommodation in the Teutonic and 
Majestic is equal, and in many respects superior, to what 
was afforded to saloon passengers a quarter of a century 
ago, the rooms being larger and more conveniently fitted. 
The steerage accommodation is also a great improvement 
on anything previously attempted. A special feature in 
this department is the shelter provided on the upper 
deck. The saloon promenade deck extends a distance 
of 245ft. over both sides of the upper deck, and thus 
gives, with the high bulwarks, excellent sheltered 
promenades for steerage passengers, for whom ample seat 
accommodation has also been provided. 

The Majestic and Teutonic are capable of conveying 
2000 troops to any part of the world without coaling on 
the way, and are in every respect admirably adapted for 
the carriage of troops. It only remains to add that both 
ships have been built without bargaining or specification. 





TEUTONIC.—ELECTRIC LIGHT ENGINES 


The White Star Company gave Messrs. Harland and 
Wolff the order for the best ships they could build, with- 
out limiting them in price. 








ENGINEERING FINANCE. 


COSTS—ESTIMATES—PRICES, 


Tat a well-considered and efficient system of costing, 
properly kept up, is of vital importance in a manufac- 
turing engineer’s business will be considered a self-evident 
proposition by all who have given attention to the subject. 
They will be equally ready to admit that in a consider- 
able proportion of otherwise well-managed concerns this 
requirement is far from being fully realised. This clearly 
points to the frequent existence of special difficulties in 
the way of devising a system suited to a given business, 
and it is proposed to consider what these difficulties are, 
and how they can best be met or compromised. To keep 
this article within reasonable limits, principles will be 
dealt with rather than the details of the books required ; 
the former once determined, the planning of the latter is 
a comparatively simple matter. The difficulties referred 
to are specially apparent where the orders are of a mis- 
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cellaneous character, as distinguished from the manufac- 
ture of a few special articles of standard types, and what 
follows will be understood to apply to such a case. 

The first thing is to arrive at a clear understanding as 
to the requirements of a satisfactory system. They may 
be fairly summarised as follows, and apply to any given 
order or a predetermined section of it :— 

(1) During the execution of the order it should be 
c .pable of recording continuously, under suitable headings 
and in sufficient detail, the cost incurred for and the 
weight of material apportioned to the order. These 
isems should be entered regularly, and within a limited 
tme of their becoming chargeable to the order. 
gressive totals of weight and cost up to each pay-day 
si0uld also be carried out, or, at least, be easily obtain- 
ale if required within a certain time after that pay-day. 
To put it shortly, the cost should be kept as close up to 
date as possible. 


weight and cost should be shown in sufficient detail, and 
in a form convenient for subsequent reference, particularly 
for the purpose of preparing estimates for similar work. 
To meet this requirement the cost sheet should show, or 
at least refer to, any exceptional feature in the cost due 
to overtime, blunders, alterations, expense incurred for 
labour on material subsequently condemned, enhanced 
cost of materials due to their being taken or bought from 
stock to save time, and soon. It may also, with great 


and materials at the time the work was executed, such 
as the standard hourly wages for two or three leading 
trades, the value of pig iron and copper, and the discounts 
off one or more standard price lists. Filling in these 
particulars will occupy hardly any appreciable time, but 
save a great deal otherwise spent in subsequently hunting 
up the information. 

(3) The system should be sufficiently elastic and com- 
prehensive to serve for widely different classes of work, 
simple enough to be easily understood, and not so 
elaborate as to involve an excessive amount of book- 
keeping, or copying and re-copying of invoices and other 
documents. In a word, it must be essentially workable, 
but it should also be sufficiently definite to give uniform 
results in different hands, and avoid the need of constant 
supervision and direction. It is hardly necessary to say 
that it should be as nearly accurate as is consistent with 
these conditions and the nature of the work. 

Hard-and-fast lines cannot, of course, be laid down; 
what is comparatively easy in one business may be 
impracticable in another, and the requirements of each 


must be considered. Still, the above three requirements | 


will hold good in the majority of cases, and their import- 
ance is sufficiently obvious. 
a great extent antagonistic. 
as regards (1) and (2), as a cost sheet made up piecemeal 


Pro- | 


| needed to finish 
advantage, give some indication of the value of labour | 





The advantages of having the cost recorded in the most 
suitable possible form, for reference when subsequently 
preparing estimates and such uses, is so great that to 
obtain this many deliberately sacrifice the requirements 
included under (1), and delay costing until after comple- 
tion. A manufacturer, however, who does this places 
himself at a great disadvantage. He may be on the point 
of completing, or have even completed, a large contract, 
and yet know no more about the actual weight or cost 
than when he began it. If asked the gross weight for 
freight purposes, or the price at which he will accept a 
similar order, he can make no use of the experience 
gained, but must fall back on the original estimate or 
prepare a new one. Again, when costing work after its 
completion, it is difficult to check any apparent dis- 


| crepancies; and it seems most desirable, on the ground 
| of accuracy alone, that every item of cost should be 
| debited to an order as soon as practicable after it has 
(2) On completion of the order the various items of | 


been incurred, and whilst the circumstances are fresh in 
the minds of all concerned. It is true that in the early 
stages of a contract the progressive totals will be of little 
service, except perhaps when preparing a general balance- 
sheet. As completion approaches, however, they should 
afford a valuable clue to the probable total cost, a large 
proportion of which will have already been incurred, 
leaving the balance only doubtful. As to this balance, 
a close estimate can usually be made of the further time 
the work with the number of men 
engaged on it, from which, and the weekly totals of 
wages to date, the probable additions under this head 
can be approximated. Practically all the materials will 
also have been debited, and the value of any still to come 
be ascertainable without difficulty. Rather than sacrifice 
the advantages that have been referred to, it would be 
better, when necessary, to recast the running cost sheet 
into the form desired for subsequent reference, and there 
should be no difficulty in making the former supply all 
the information needed for the latter. 

An indefensible argument sometimes used in favour of 
delaying the costing until the completion or even dispatch 
of an order is, that the returns from the shops and stores 
cannot be trusted, and that the cost, for instance, of a 
steam engine made up on this basis alone might show the 
engine to have had no cylinder and two crank shafts, or 
some other similar absurdity. A fear is also frequently 
expressed that the prompt rendering of invoices for mate- 
rials could not be enforced. ‘When this theory obtains the 
cost clerk, as a preliminary to costing a finished order, 
probably collects all the drawings, shop instructions, 
shipment lists, &c., relating to it, and after mastering 
these, proceeds to list out from them the various castings, 


| forgings, &c., which must have been needed. He then 
Unfortunately, they are to 
This is particularly the case 


seeks their weight and cost in the returns, and tries to 


straighten out any discrepancy that may appear by | 
eatechising those concerned; but, as already pointed out, | 





rious, takes much time, and requires the cost clerk to be 
not only an accountant, but, in addition, a fair engineer 
and draughtsman. ‘The convenient form in which it 
allows the cost sheet to be arranged has already been 
referred to, and another good feature must be credited to 
it. It is, that when comparing the drawings and instruc- 
tions with documents relating to the execution of the 
order and dispatch of the goods, omission or blunders 
may sometimes be discovered in time to be rectified 
before mischief results. Still, the time and ability thus 
spent should, rightly directed, suffice for correcting the 
errors at the fountain head. ; / 
The cost of producing any given article of engineering 
manufacture may be taken as made up of (1) wages for 
labour; (2) materials, either raw or partly worked, 
including stores; (3) special items, such as freight; and 
(4) general establishment expenses, such as rent, in- 
surance, taxes, capital charges, depreciation, wages, and 
materials that cannot be debited to any special order, and 
salaries. As regards (1), (2), and (8), some of the items 
include definite and exact sums, which, beyond question, 
pertain to a given order, whilst in others a good deal of 
assumption is unavoidable. Thus the wages of a 
mechanic employed solely on one order must be charge- 
able to it and to nothing else, whilst any percentage 
added to the wages to allow for supervision by the 
foreman, or some similar charge, is at best only a more 
or less close approximation. Unfortunately the assump- 
tions amount to a considerable proportion of the whole, 
and some proprietors argue from this that, so much being 
necessarily assumptive, the whole may as well be so. 
Carrying this out, they do not transfer the actual wages 
to the cost sheet, but fictitious ones, based on the hours 
worked, increased by certain proportions to allow for 
piecework or overtime, and taken at augmented rates to 
allow for supervision, unskilled labour, use of tools, and 
like matters. The result of this is that hardly a single 
item of definite information can be obtained from the 
cost sheet, and should a manufacturer wish to ascertain 
the very lowest price at which he can without loss tender 
for similar work, it does not supply the necessary 
information. The better plan is to keep the absolute 
items entirely distinct from the assumptions, and let 
both appear separately on the cost sheet and tell their 
own tale. Dealing with the item of labour on this 
principle, the amounts posted to the various cost 
accounts would tally exactly with the wages actu ly 
paid. Foremen’s wages might either be debited to 
general expenses or be represented by a special per- 
centage on their men’s wages; but, where practicable, 
perhaps the best way is to require each foreman to give 
the timekeeper at each pay a note of the way he con- 
siders his time should be apportioned to the various 
orders which have been worked at. This last method 
provides conveniently for the case of a minor foreman, 


cannot show the result in nearly so orderly or convenient | the details have by this time been too often forgotten. | himself working, when, owing to. slack trade, the —~ 
a form as one made up after the completion of the order. | The method of procedure described is exceedingly labo- | vision of the few men under him is not sufficient 
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cupy his whole time. The wages of unskilled labour 
should when possible, be charged direct to the order in 
hand the same as skilled; but in some cases the 
yabourer’s in a shop assist the skilled hands at lifts, &e., 
et when their help happens to be specially sogeinnt 
and then their wages cannot well be apportioned, and 
must be allowed for by a percentage on the wages of the 
\illed hands. ‘The charge for use of machine and hand 
soolé is generally either included in the allowance for 
general expenses or provided for by percentages on the 
wages of the various classes of workers. As regards 
machine tools, either of these methods may lead to 
neat anomalies, such as causing like amounts to be 
charged for the use of one lathe worth £100 and another 
worth £1000. An exceptional, but far preferable plan is 
to number the machines and fix for each its hourly 
value, having due regard to its first cost, expense for 
upkeep, probable life, and constancy or infrequency of 
use. By means of three additional columns on the 


machine men’s wages sheet for numbers, rates, and 
money, the “ wages ” earned by each machine can then 
be given side by side with those of the man working it, 
with only an inappreciable amount of extra trouble to 


the timekeeper. Where this plan is adopted it should 
also be feasible to classify the machine men’s wages by 
the classes of the machines they actually attend, instead 
of, as usual, by their nominal titles of drillers, slotters, 
andsoon. This would avoid the peas of the cost 
sheet, for an article requiring little drilling and much 
slotting, showing no slotters’ time but a great deal of 
drillers’, the explanation, only arrived at after a con- 
siderable waste of time, being that a driller had been 
temporarily put to work a slotting machine. ; 
Apprentices’ labour is another element of uncertainty. 
The bulk of the work on a given order may happen to be 
performed by advanced apprentices, almost as capable 
as journeymen, though receiving only about half their 
wages. If no notice is taken of this in the cost, it may 
lead to loss on similar subsequent work performed by 
journeymen, and it is usual to make some arbitrary 
addition to apprentices’ wages to provide against this. 
With young apprentices, sometimes not worth even the 
small wages they receive, the reverse of the above may 
occur; and if the cost is based on the time taken at 
arbitrary rates, as already referred to, the result may be 
extremely misleading. Piecework requires to be dealt 


with ina somewhat similar way to provide against the 
possibility of similar work on a subsequent order having 
to be done by daywork at an increased cost. Overtime 
has already been referred to as a disturbing element in 
the opposite direction, and the cost sheet should show 


separately the extra wages due to this, together with any 
allowance for the inferiority or reduced amount of wor 
done by tired men, or for the expense of running the 
machinery beyond the usual hours. Whilst overtime 
generally enhances the cost of work, the employment of 
a double shift of hands is profitable. The output is 
greatly increased, without any increase in the rate of 
wages, the rent, or capital charges for plant; though 
against this must be set the cost of artificial lighting, and 
some inferiority of night, as compared with daywork. 

Perhaps the greatest practical difficulty in costing is 
that of obtaining a correct record of the particular work 
at which each workman is employed. The most usual 
way is for the timekeeper to go round the workshops two 
or three times every day, and ascertain from each man 
what work he has been engaged on. If the timekeeper 

is an old hand and the work in progress mostly of a 
familiar character, he will not have to rely altogether on 
the workman’s nomenclature, which is apt to be much 
less exact than his workmanship, and the result may be 
fairly satisfactory. If, on the other hand, the work is 
exceptional, the pieces of material without accepted 
names, or the timekeeper without some little technical 
knowledge, time so taken will form a poor basis for a cost 
sheet. The difficulty is a recognised one, and various 
attempts have been made to overcome it. In some works 
the men record the division of their own time on boards, 
forms, or books, and hand them to the timekeeper daily 
or weekly. In others the foreman, when starting a man 
on a piece of work, gives him a printed form filled up 
with his number, the number or title of the order or 
section of order, on which he is to work, and the name of 
the piece or operation. This form is exhibited to the 
timekeeper on making his rounds until the foreman gives 
the man a fresh job and corresponding note. The last 
method meets most of the difficulties, and the amount of 
writing required from the forernan is not very serious. 
A method of avoiding even this writing would be for the 
foreman to go round his men with the timekeeper, and 
tell the latter what each was doing. The short time 
required for this could usually be spared, and would by 
no means be wasted, as there would be the incidental 
advantage of insuring the foreman’s attention being called 
to each man’s work at regular intervals. 

_ As neither the foreman nor the timekeeper is in a posi- 
tion to judge under what heads the time on any order 
should be kept, it is essential that someone in authority 
acquainted with the office requirements as to invoicing 
and estimating should settle this before the order is com- 
menced, A difficulty that has to be considered in doing 
this refers to connections, such as piping, shafting, and 
Similar attachments, which have often to be fitted to 
several sections of the work which it is desirable to cost 
Separately, and sometimes two or more sections may 
themselves have to be erected and fitted together. To 
avoid confusion from such causes, the costing divisions 
decided on should not be unnecessarily numerous, and 
above all they should be clearly defined and made known 
to the heads of departments through the order book or 
their abstracts of it. These latter should be full enough 
to give each head sufficient information as to the work 
before him to enable him to plan it out to advantage, but 
if more than this is attempted there is fear of the 
entries becoming too lengthy to be thoroughly mastered. 
The foreman and timekeeper would be kept informed as 
to the costing division to which any piece of work 





belonged, by every drawing or memorandum relating to 
it bearing the distinguishing title of the division as well 
as of the order. It is desirable that the same titles 
should be adhered to in all the books and orders of the 
several departments. These should be brief, but devised 
to aid the memory by suggesting the items they represent. 
Simply numbering the divisions Ganmanaieds oes not 
meet this requirement, and it is better to limit the 
numbers to the complete orders received during the year, 
and add to each the two last figures of the year. The 
separate section, in which it was desired to cost an order, 
might be distinguished by the further addition of a letter 
or letters suggestive of the items. For example, if 
the tenth order of 1890 consisted of a plant of pump- 
ing machinery, the order, as a whole, would be known as 
‘** 1090,” and the boiler, engine, gearing, pumps, and con- 
necting piping as ‘1090 B,” “1090 E,” ‘1090 G,” 
©1090 P,” and “1090 C,” respectively. A system such 
as described is easily understood, and seems to give, 
both at the time and in after years, the maximum of in- 
formation with the fewest figures or symbols. 

General establishment charges are most commonly 
represented by a simple percentage on the total direct 
cost based on the average of several years, from 10 to 15 
per cent. being a common addition. Occasionally with a 
view to obtaining a nearer approach to correct principles 
they are divided over the various items of direct cost in 
different proportions, according to the class of the work, 
some being taken on the value of wages or materials, 
others on weight or time. Some anomalies may be 
avoided by this, but it is doubtful whether the sums in- 
volved or the greater accuracy obtained are sufficient to 
justify the increased complexity in the accounts. Ina bad 
year the sums charged by whatever method is adopted will 
fall short of the actual expenses, and the establishment 
charges account show a loss, whilst in a busy year the 
opposite will be the case. This is unavoidable, and if in 

times when few orders were in the market a manu- 
facturer based his estimates on making the year’s orders 
bear the year’s expenses he would obtain a very small 
share of the work offering. In any year, therefore, it is 
possible for every individual order to show an apparent 
profit, as compared with its cost; though the net result 
of the year’s business may be a loss, owing to the total 
of the charges on the orders, representing establishment 
expenses, leaving a deficit greater than the nominal 
profits. The reverse of these conditions might result in 
every individual order showing a loss when a profit had 
really been secured. A large volume of work in propor- 
tion to the full capacity of an establishment is therefore 
as important an element of prosperity as good prices; 
and so long as a manufacturer’s plant and staff are not 
fully employed, though the works must be kept open, it 
will be to his advantage to secure orders at any price in 
excess of their direct cost, if they cannot be obtained on 
better terms. Whilst such orders may show an apparent 
loss, they will really relieve the paying orders of some 
part of the establishment expenses. 

It is worthy of remark that several of the best cost 
systems in use at the present time have been thought 
out and perfected by men better acquainted with 
technical than commercial affairs. This is not surprising 
when it is recollected how much technical knowledge and 
workshop experience are needed for the production of a 
workable system, as distinguished from one which, 
attempting to secure absolute accuracy, fails from the 
very elaboration of the methods adopted for that end. 
Part of this success is no doubt due to the authority 
which a technical manager or proprietor can bring to 
bear on having his system properly carried out, and to 
the fact that many of the best systems have been devised 
to suit a special manufacture, and started and perfected 
simultaneously with it. It is, no doubt, a much more 
difficult task to remodel an old-established system, to 
which the employés are accustomed; and for an inno- 
vator to succeed in overcoming the inertia of the 
traditions and prejudices he will encounter, he must be 
very much in earnest, and have ample authority. 

Turning now to the subject of engineers’ estimates, it 
seems that the best possible basis for such is a trust- 
worthy record of the cost of similar work already 
executed, and that the closer the similarity, and the 
greater the number of examples which can be referred 
to, the smaller will be the chance of error. If the 
previous costs are given in a convenient form, it will be 
easy to correct them for any variation that may have 
occurred in the value of wages and materials, or for 
items of cost which would not apply to the case under 
consideration. Should no closely similar previous 
example be available, it may be necessary to take one 
or more, differing even somewhat widely, adding and 
deducting estimated amounts for the differences. For 
example, an estimate for a beam engine differing in size, 
and number and style of pumps, from any hitherto 
made, might be based on the costs of two or three 
larger and smaller engines, so much being allowed for 
each lin. difference of cylinder diameter and stroke, the 
same for each pump, and an estimated sum for the 
differences in type of pumps, valve gear, and so forth. 
An experienced estimater will in this way, and in a short 
time, arrive at a wonderfully near approximation to the 
real value, probably as trustworthy as one based on more 
elaborate calculations. In the absence of previous 
examples, other less certain methods must be employed. 
One is to calculate the weight or quantity of the various 
materials required—wood for patterns, castings, forgings, 
&e.—to estimate the hours of each class of labour 
needed in the manufacture of each separate piece, and, 
taking the foregoing at suitable rates, to add the usual 
establishment charges. This is a very elaborate and 
laborious method, and, whilst making great pretentions 
to accuracy, is apt to be most misleading, unless the 

erson employing it has an exceptionally thorough 
nowledge of workshop practice. The error usually 


takes the form of an underestimation of the cost, and 
the user, aware of this, makes a liberal addition to cover 
omissions and contingencies, A more satisfactory way 





is to deal with the materials, which can be valued as 
closely as desired, as above, and take the labour at a 
weight rate, based on as nearly as possible the same 
class of work. A third method, the rudest, but_perhaps 
the most commonly employed, is to base the cost simply 
on the weight. The use of the too convenient weight 
rates may give a close approximation when the article to 
be estimated for is of similar design to the example 
taken as the basis, but otherwise it is very unsafe, par- 
ticularly when a considerable proportion of the cost is for 
labour and the weight of material small. The fallacy 
of a weight rate is perhaps more easily seen in foundry 
work than any other, though it is almost invariably used. 
In many light but intricate or difficult castings the value 
of the material is trifling compared with the labour and 
risk of wasters. Again, in the case of larger loam or dry 
sand work, a founder asked to quote for a given casting 
lin. in general thickness will probably name the same 
rate per cwt. as if the thickness, and consequently the 
weight, were 25, or even 50 per cent. greater, though the 
cost of moulding will be the same, the risk of a waster 
less, and the extra cost only that of the additional melted 
metal—worth but from one-quarter to one-half as much 
per cwt. as the rate quoted for the casting. Of course, 
there are careful founders who, before tendering for an 
important casting, estimate the different items forming 
the cost, and dividing the total by the estimated weight, 
arrive at the rate per cwt. required. One result of the 
weight rate system is to offer the founder every induce- 
ment to put the maximum weight of metal into each 
casting that will pass muster, and engineers’ estimates 
are often upset from this cause. From the nature of 
foundry work, it would be easy to keep the cost of each 
casting, or lot of similar castings, separate, and engineers 
having their own foundries might with advantage do this, 
and so obtain a more accurate knowledge of the relative 
values. 

For many classes of work graphic methods may be 
advantageously employed to arrive at a rapid estimate of 
weight and cost, and they will often give a closer approxi- 
mation than obtainable by calculation. In this way the 
actual weight and cost of the various sizes of an apparatus 
already made may furnish similar particulars for any 
intermediate size. The weight and cost should be plotted 
as ordinates of a curve, the abscisse being proportional 
to the characteristic on which they principally depend, 
such as the gross heating surface of steam heating 
apparatus, the gross heating surface or cubic contents of 
steam boilers, and many similar cases. Those who have 
not tried this method will be surprised at the accuracy of 
the results it affords, particularly when the examples 
taken are numerous and of uniform design, though varying 
in size. Even when these conditions are not fully met 
the method may still be used, provided the peculiarities 
are noted against each example and allowed for. 

For certain classes of work the weight and cost are 
almost exactly and directly proportional to either the 
lineal, superficial, or solid measure. Thus, for iron roof 
framing of a standard design, and, say, between 30ft. and 
70ft. span, estimates may be safely based on the area of 
the ground covered, for the purlins and covering either 
on the same measure or preferably on the slant area, and 
for a ridge ventilator on its length. Complete iron build- 
ings may be estimated roughly on the area of the ground 
covered, plus that of any floors, or with close accuracy 
by taking the columns and main framing by the cubic 
contents to eaves, the floors by their area, the roof as 
already described, and the purlins and sheeting for the 
sides and gables by their superficies, the several quantities 
being priced at rates based on experience, and suitable 
additions made for windows, doors, stairs, and other 
special items. In like manner tanks of either cast or 
wrought plates may be estimated on the gross superficies, 
taken at a rate corresponding with the thickness and 
style of joint, and adding a suitable amount for any 
staying or fittings required. Many other similar examples 
might be given. “Short cuts” of the nature of those 
described save a great deal of time, and answer perfectly 
for many purposes; but it is hardly necessary to say that 
they must be based on sound principles and considerable 
experience, and that judgment must be used in deciding 
as to their applicability to any given case. For an 
important estimate no single method should be relied on, 
a second being tried as a check—except possibly in the 
case of an estimate based on a closely parallel example. 

A much less exact approximation must necessarily 
suffice for such of the minor items of an estimate as are 
only known in a general way to be needed, but left to be 
decided in detail after the order has been placed and the 
working plans are well advanced. Piping is a special 
instance, as an estimate for a large plant of machinery 
must usually provide for the elaborate network of steam, 
water, and other pipes, and their fittings needed to 
connect the individual items of the plant; although at 
the time of tendering even the general arrangement of 
the latter may be undecided. An attempt to estimate 
this piping in detail can therefore only be made after 
spending much time in scheming out, first a rough pro- 
bable arrangement of the machinery, and then the various 
systems of piping, so as to allow the lengths and weights 
of the latter to be listed, and their value ascertained; 
but unless this is done with a minuteness which is out of 
the question where many such estimates are required, 
the result is almost certain to be an undervaluation, 
requiring a liberal allowance for omissions. As a rule it 
will be found better to adopt at once the simpler method 
of adding a suitable proportion to the gross value of the 
machinery, provided of course that this proportion is 
based on sufficient experience of similar plants. 

A difficulty will sometimes be experienced in esti- 
mating the cost of a number of similar articles from 
that of a single one or vice versd. The factory methods 
by which, for practically unlimited numbers, the cost may 
often be reduced to a startlingly small fraction is well 
understood, but it is only applicable in a very limited 
degree to the small number of repetitions which occur in 
ordinary engineering. Still even here a marked economy 
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is possible if the numbers are sufficient to allow of even 
such limited application, or the nature of the work such 
as to need special preparations to be made before it can 


for a number of articles as for a single one. Machining 
that requires special tools or a special arrangement of 
the machines is of this nature. On the other hand, 
simple everyday work, such as planing or turning over 
large surfaces, must of necessity take a certain amount of 
time in the machine, but requires no exceptional appli- 
ances or scheming. In such cases as the last only the 
minor economies which always accompany repetition are 
felt, such as those due to buying the material in larger 
quantities, saving in designs and patterns, the increasing 
handiness of the workmen, and the opportunity afforded 
for adopting piecework. 

It may be worth remarking, as a guide to estimating 
from plans furnished by the purchaser, that a manufac- 
turer can usually carry out his own designs more cheaply 
than those of another, though the standard of excellence 


| one case, and strange and unsuited in the other. 
be commenced, which when made are equally available | 





may be the same in each. The style is familiar to the 
foremen and men, and suited to existing appliances in 
This is 


apart from any special drawings or patterns, which would | 


further enhance the cost. In the most skilfully prepared 
estimate there must remain a considerable element of 
chance, as the cost of work depends greatly on the 
ability and industry of the individual workmen into whose 
hands it may fall. On this account duplicate orders do 
not necessarily result in duplicate costs. 

Readiness and skill in either costing or estimating are 
largely matters of habit, given a natural aptitude for 
figures and values, and a considerable acquaintance with 
both technical and commercial matters and terms. To 
these may be added as regards estimating, the habitual 
comparison of estimated with actual costs, experience of, 
and a good memory for, what has already been done in 
the particular works, and for both the capacity for taking 
trouble. 

When the estimate or cost-sheet is prepared, commer- 





cial considerations decide the sum to be tendered for 
competitive work, or charged for work done without a 
quotation. Fixed prices or rates of profit can only be 
adopted and maintained under exceptionally favourable 
conditions, such as the protection against competition 
afforded by a patent, or the possession of special exper!- 
ence or reputation. In such cases the price is governed 
rather by the value of the article to the purchaser, than 
by the cost of production, and is simply the maximum 
rate at which the whole output can be disposed of. In 
the vast majority of cases, however, competition more or 
less severe, according to the state of trade, has to be met, 
and the tender must vary with the manufacturer’s desire 
for the order, and his judgment as to the price likely to 
secure it; the irreducible minimum, as already pointed 
out, being the bare cost of executing the particular con- 
tract, exclusive of such items of general expense as would 
be equally incurred whether it was executed or not. 
Considerations such as the above afford a general explan- 
ation of the wide variations found in tenders for the 
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same specification of work, which so greatly puzzle the 
merchants receiving them—assume the average cost of 
executing certain work to be £100, made up of £90 
direct, and £10 indirect—one maker taking too sanguine 
a view, or possessing special facilities or experience, 
estimates the direct cost at £80, and being very short of 
work of the kind, would rather, to keep his men together 
and his machines employed, secure it at a sum that will 
cover only half his establishment expenses, than risk losing 
it—he accordingly quotes £85—another more cautious, 
puts the direct cost at £100, and the gross at £115, 
and being already fully employed in that department, or 
finding the work rather out of his way, does not care for 
the order except at substantial profit. He accordingly 
adds 40 per cent. to his cost and quotes £160, or 90 per 
cent. more than the first, and greater discrepancies are 
often seen in published tenders. In the. same way, a 
merchant having placed an order at a finely cut com- 
petitive price in bad times, is astonished at the great 
advance asked for a repetition when business has 
improved. He sees that it is out of all proportion to the 
rise in raw materials and labour, and styles it exorbitant. 
In one instance the seller was not in a position to stand 
out for even his gross cost, and in the other he could 
insist on this, plus a profit. 

It as a matter of common observation, however, that 
out of a number of competitive tenders for any given 
contract, one or more will often be too low to cover even 
the bare cost of proper execution; indicating not only 
keenness of competition, but also a want of knowledge or 
a lax system of costing and estimating. The acceptance 
of such a tender is a misfortune for the contractor, and if 
the contract is extensive may bring him to bankruptcy, 
to the great inconvenience of the buyer; but apart from 
this it rarely proves advantageous to the latter, as a tender 
of the kind is not likely to be made by a contractor who 
from his character and ability may be trusted to do good 
work, regardless of the price. The common belief that 
good work can be insured by elaborate specifications and 
strict inspection is not borne out by experience, and these 
safeguards can at best only prevent the quality falling 
below a certain minimum standard. 

Where the purchaser and seller know and can trust 
each other, the system of paying on the basis of the actual 
outlay for material and wages, plus an agreed on percent- 
age to represent general expenses and profit, which has 
been successfully adopted in several notable instances, 
has much to recommend it. It undoubtedly tends to high 
quality of product, and moderate because assured profits ; 
advantages which should more than compensate for some 
loss of incentive on the part of the manufacturer to keep 
down his costs, a danger which is imaginary rather than 
real in a well managed business. 

Where an order is intrusted to a manufacturer on his 
reputation, without a price being fixed, he has, when 
invoicing it, to consider not only the actual cost, but also 
the fair value, and the prices previously charged to the 
same and other customers for similar work; and as the 
risk of loss is removed, he may fairly be satisfied with a 
moderate rate of profit. It is, however, by no means easy 
in these matters, even with the best intentions, to 
combine fairness to both your customer and yourself, and 
difficult questions often arise. A special one is that of a 
manufacturer having been obliged to quote a non-remu- 
nerative price to secure a needed order, and shortly after 
receiving an identical order from an old customer without 
a price being asked. Is he under any sort of obligation 
to invoice this second order at the same price as the first, 
or may he fairly add a profit? The first course is 
naturally distasteful, but the second causes a difference 
in price, awkward to explain should the two customers 
compare notes. 








THE MACHINERY OF THE TEUTONIC. 


Tue Teutonic and Majestic are propelled by twin- 
screw triple-expansion engines, indicating about 17,000- 
horse power. The numerous views which we publish will 
convey an idea of the impression which these enormous 
machines make on the mind of even thoss familiar 
with marine engines. 

The general arrangement of the engines will be 
gathered from the accompanying sketch plan, which it 
will be understood is not drawn to scale, but will serve to 
illustrate the general arrangement of each engine-room. 

The cylinders are 43in. + 68in. + 110in. x 60in. 
The high-pressure cylinders stand next the boiler- 
rooms. The engine-rooms are over 50ft. long. All 
the cylinders have piston valves, two each to the in- 
termediate and low-pressure cylinders, and one to 
the high-pressure cylinder. The cylinders are not steam- 
jacketted, a very extended experience serving to convince 

essrs. Harland and Wolff that nothing is to be gained 
from jacketting, at sea at all events, unless the steam is 
permitted to blow through the jackets, so as to be con- 
stantly renewed. This can only be done in a way to avoid 
much waste and loss with great difficulty. All the 
cylinders of the Teutonic are, however, fitted with 
liners and are air-jacketted. The intermediate and 
low-pressure pistons have tail rods, but the high- 
pressure pistons have not. All the pistons are coned 
to impart stiffness, and have been made as light as 
is consistent with strength. Each cylinder is carried 
on cast steel frames. In front is an A frame, and 
at the back a single frame, 'so that the cylinders 
are carried each on three points of support, and the 
* three-legged-stool” principle iscalled in to give stability, 
which it does in the fullest degree. The condenser is 
quite separate from the engine. It is cylindrical, of 
brass, some 20ft. long, and 7ft. in diameter. The tubes 
are of brass, jin. diameter. The aggregate length of all 
the condenser tubes is about twenty miles. The water 
passes through the tubes three times; it is supplied by 
vertical centrifugal pumps by Messrs. Tangyes, of Bir- 
mingham. There is an air pump at each end, worked by 
back levers by the high and low-pressure engines. These 





levers also actuate the bilge and sanitary pumps. The 
boilers are fed by Weir's vertical pumps, but Worthington 
pumps are also provided. The engines are separated by 
the longitudinal bulkhead, which rises a few feet above 


the water-line to a point about level with the cylinder | th 


covers. The whole of the upper part of the engine-room 
is common to both engines. As the oo gece overlap 
the engines, the engines can be placed much closer 
together than is possible when the usual system is 
adopted, and the arrangements of the engine-rooms are 
exceedingly good. Access is obtained by winding stairs of 
ample proportions, which are a vast improvement on 
ladders. The engraving on page 497 is a view taken at | 
one end of the a platform, the cylinder covers | 
appearing on either hand—to port and starboard. ‘The 
engine-room is about 50ft. long. 

The valve gear is of the ordinary Stephenson shifting- 
link type. The rods of the two sets of piston valves on 
the intermediate and low-pressure cylinders are keyed 
into a crosshead working in guides, and to the centre of 
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SKETCH PLAN OF STARBOARD ENGINES. 


the crosshead. The link die is coupled so that one link | 
serves for both valves. On pags 496 is a view taken | 
on the middle platform. ‘The cylinder bottoms are | 
seen overhead. The construction of the valve gear will | 
be readily understood. The hand-wheel and screw on | 
the weigh shaft is for fine adjustment for expansion. 

On page 500 is a view taken on the lower platform, 
which gives a good idea of the enormous dimensions of 
the crank-shaft and connecting-rods. The Brown | 
hydraulic reversing gear is shown to the left-hand side. | 
The crank-shafts, each weighing 41 tons, are of Whitworth | 
steel, the crank pins being 22in. by 22in. The main | 
bearings are not of extravagant length. Indeed, they | 
look short, but it is a noteworthy fact that they have 
never yet needed a drop of water on them, or heated in | 
the slightest degree to give trouble, | 

On page 496 will be found a view of one of the thrust | 
blocks, which stand in a conveniently large open space 
abaft the engines, and under the platform on which are | 
two powerful electric light engines by Messrs. Tangyes, 
driving dynamos by Messrs. Crompton, of Chelmsford, who 
have carried out, as described further on, all the elec- | 
trical arrangements throughout. | 

We have already explained in a previous issue that the | 
screw shafts are placed so close together that the screws | 
overlap 5ft. 6in., and the starboard propeller is astern of | 
the other by 6ft. The propellers revolve “outboard.” A | 
large opening is made in the dead wood to allow of this | 
system of construction. There are no stern brackets, the 
hull being worked out round the screw shaft, and fitted 
with a strong spectacle casting in steel, which carries the 
stern bearings. There is no screw alley in the ordinary 
sense of the word. Each screw shaft—one 199ft. and the 
other 205ft. long, weighing 76 tons—runs along a species 
of chamber which, well aft, is really outside the hull. 
A view taken in this chamber will be found on 
page 500. At the other side is the longitudinal bulkhead, 
and in the space between this and the shaft are placed 
ice-making machines—ammonia—by Sulzer, of Winter- 
thur, and the cold air storage holds are supplied with cold 
air by fans from this department. A description of this 
machinery will be found on another page. Everything 
is duplicated, so that the machinery at both sides of the 
bulkhead is the same. 

The screw propellers are 19ft. 6in. diameter and 28ft. 
6in. pitch, four- ed, modified Griffiths’ true screws, 
with a surface of 108 square feet each. The propeller 
blades were cast of Parsons’ manganese bronze from 
ingots supplied by the Manganese Bronze and Brass Co., 
Deptford, by Messrs. Harland and Wolff, Belfast, who 
have for some time past adopted this metal for the pro- 
pellers of all their fast passenger steamships with 
satisfactory results as regards en and economy, and in 
order to turn out these castings in the most perfect 
manner, have spared no expense in erecting suitable 
furnaces and providing special plant for the purpose. 
The engines make from seventy-nine and eighty-two 
revolutions when driven as fast as they can go. On 
Atlantic voyage, the average for the whole run is about 
seventy-eight revolutions per minute. 

Steam is supplied by twelve double-ended and four 
single-ended boilers, containing eighty-four furnaces. 
The pressure is 180lb. They are mae with forced, 
or rather assisted, draught, on a modification of Howden’s 
system. On the bridge decks, at each side of the funnels, 
there are four double fans, driven by compound engines, 
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which we illustrate on page 494. These have been gy 
_— by Messrs. Allen and Co., engineers, York-strea, 
ambeth. They drive air into the stokeholds, supplement. 
ing the supply drawn through the fiddley gratings, Below 
ese are fourteen fans, driven by Chandler engines and 
constructed by Messrs. Bumpstead and Chandler, Hednes 
ford, Staffordshire. These fans are double, and 5ft. in dia. 
meter. Each fan—of which there are fourteen ri 
each ship—is able to pass about 16,000 cubic feet per 
minute at a plenum of 8in. of water, the revolutions being 
350 per minute. The fans give from their construction 
a high efficiency relatively to the blade tip speed, and up 


to date have worked to the entire satisfaction of all eon. 

cerned, Our illustration below shows one of the fans 

and engines combined; the engine has already been 

hottest places in the stokeholds and force it into cham. 

bers in the uptakes at the bases of the chimneys. There 

are fifty vertical tubes in each chamber, and through 

these tubes the products of combustion pass, while the 

lates round them, and 

passing down the sides 

of the smoke boxes, js 

| a finally delivered into the 

Be Bass perature of about 250 deg, 

fee About one-fourth of the 

whole air supply is ad. 

mitted over the fires, 

perfect,and it isonly under 

exceptional circumstances 

before the fires are fairly 

away that such a voluma 

our engraving is given off, 

The chimneys, two in 

number, are oval, each 

14ft. on the major axis by 

tion to the eighteen fans 

we have named, three 

others, two for keeping 

the dynamo rooms cool, 

SHR the firemen’s quarters, are 

fitted. 

It will not be without 

interest if we give here a 

which will help to convey to our readers some idea 

of the gigantic scale on which the processes of combus- 

tion, evaporation, and condensation, and the perform. 

ance of work are carried on in the Teutonic and the 

standards of measurement which can be readily grasped 
by the mind. 

The engines of the Teutonic indicate about 17,000. 

horse power, sometimes of course a little less, sometimes 


described in our pages. The aw the air from the 
hit: air from the fans cirey. 
| 

s closed ash-pits at a tem. 

The combustion is very 

of smoke as that seen in 

1lft. 6in. wide. In addi. 

and one for ventilating 

few facts and figures, 

Majestic. The only difficulty we have lies in selecting 
a little more; therefore as the power is fairly equally 
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divided among the six cylinders, each regarded as 4 
distinct engine indicates nearly 2833-horse power. The 
energy transmitted to each crank shaft is 8500-horse 
power. It is far more easy to talk of 17,000-horse power 
than it is to realise what its development involves. The 
boilers of the Teutonic have to produce about 120 tons of 
steam per hour, with an absolute pressure of 195]b., 
the safety valve load being 1801b. on the square inch. 
Of course the feed pumps have to deliver 120 tons of 
water into the boilers against this pressure every hour. 
The feed-water required for one hour would fill 
cubical tank nearly 16}ft. long, broad, and deep; for at 
36ft. to the ton 120 tons means 4320 cubic feei. The 
energy expended in putting this great body of water into 
the boilers is over 57-horse power, allowing nothing for 
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friction in pipes or losses of any kind. The feed pumps 
really absorb about 120 indicated horse-power. The 
total feed-water for one day of twenty-four hours amounts 
to 103,680 cubic feet, which would fill a cubical tank 
47ft.onthe side. Such a tank would hold 6,500,000 gallons; 
this would be an ample daily supply for a town of 26,000 
nan giving every person twenty-five gallons per 
ay. 

To convert this water into steam about 13°5 tons of 
coal are burned every hour, or in round numbers 820 tons 
aday. We do not put these figures forward as official, 
but they are not far from the truth. This means that 
on a trip to America the Teutonic burns all the coal that 
six trains of thirty-two wagons each can carry. The 
13} tons of coal need for their combustion not less than 
270 tons of air. Assuming that this air before it enters 
the fans has a temperature of about 80 deg., it will weigh, 
omitting fractions, 7 lb. per 100 cubic feet. The 270 tons 
represent, then, 8,640,000 cubic feet, which would fill a 
cubical tank 206ft. on the side. To raise this air from 
80 deg. to 180 deg., as is done in the heating apparatus 
we have described, represents about 5800 theoretical 
horse-power, and a large portion of this may be regarded 
as clear gain, being obtained for nothing. In other words, 
if the air were delivered cold to the furnaces instead of 
hot, some 20 tons of coal extra would be required per day. 

The centrifugal circulating engines, illustrated 
above, as well as the electric lighting engines, 
were made by Messrs. Tangyes, of Birmingham. 
Small as the circulating engines appear to be in 
this great vessel, out of it they would be considered of 
fair size, big enough, for example, to deal with the 
pumping out of a pretty large graving dock. In the 
Teutonic the duty of these circulating engines is of the 
first importance. They must run constantly when the 
main engines are moving, they must be started before 
the main engines, and must be kept running during all 
temporary stoppages, in order that the great condensers 
may be kept cool, and ready to deal with the immense 
volumes of steam which are discharged from the low- 
pressure cylinders of the main engines. 

The weight of steam to be condensed may, as we have 
said, be taken roughly at 120 tons per hour, a quantit 
which gives some idea of the important part whieh 
surface condensation has played in the progress of steam 
navigation. About 26,000 gallons of water are made 
into steam ata pressure of 1801b. per square inch, and 
reconverted into water every hour. To effect this con- 
densation about 4000 tons of sea water are passed 
through the tubes of the surface condensers every hour. 
This duty is effected by Messrs. Tangyes’ circulating 
pumps, and it may be interesting to state that the 
amount of water dealt with on the round trip between 
Liverpool and New York is over 1,000,000 tons—enough 
to fill @ reservoir about a mile long, a quarter of a mile 
wide, and 6ft. deep; and that if the water were fresh, 


the daily quantity would suffice for a city of 700,000 
inhabitants, 
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The advantage of having so much pumping-power on 
board our large steamers is, we fear, not so much appre- 
ciated as it ought to be. Circulating pumps are almost 
always provided with pipe connections to the bilges, or 
to the double bottoms; but, so far as we know, practice 
is not made in bilge pumping so frequently, or to such an 
extent, as to give the engineers thorough confidence in 
the powers of the circulating pumps for the purpose in 
time of disaster. In the Teutonic, however, the bilge 
connections to the circulating pumps are good. In each 
engine-room there is a bilge suction pipe, commonly called 
the bilge injection, of the full size of the centrifugal pump 
pipes—20in. diameter; there are besides two 12in. bilge 
pipes running through the engine and boiler rooms and 
connected with the holds, so that all the auxiliary bilge 
pumps, and the four bilge pumps worked by the main 
engines, can be brought to bear on a large body of water 
in any of the principal holds of the ship. Cases, of 
course, may occur when the circulating pumps themselves 
are crippled, as in the unprecedented accident to the 
machinery of the City of Paris; still, the fact should be 
kept well in view that on board our largest Atlantic and 
Pacific steamers there is pumping power equal to dis- 
charging from the vessel over 4000 tons of water per hour. 

he following are the principal dimensions of 
these circulating pumping engines as fitted on the 
Teutonic :—Two centrifugal pumps, each with discs or 
impellers 5ft. diameter, with suction and delivery pipes 
20in. diameter. For each pump two vertical compound 
engines are provided, each with cylinders 8in. and 1din. 
diameter, 14in. stroke, one engine being amply large to 
perform the full duty, even when lifting water 25ft. high 
from the bottom of the vessel. The unusually large 
diameter of the disc enables the work of circulating to be 
done at the very moderate speed of 85 to 95 revolutions 
per minute when the main engines are working full speed, 
while the very liberal proportions and surfaces which 
have been adopted throughout give good security for 
proper working and durability. The engines are fully 
equipped with continuous oiling arrangements, and all 
the minor fittings usually found in first-class work. 

The enormous distances traversed by the pistons of 
marine engines is never realised; at all events, we have 
never seen any statement of the facts in print. It suffices 
to give the speed in feet per minute; but no one stops to 
consider what this implies. In the Teutonic the stroke is 
5ft., and the average revolutions 78 per minute. Each 
piston therefore traverses 780ft. per minute, or 46,800ft. 
per hour, and 1,123,200ft. per day, or in six days not less 
than 1275 miles, In other words, more than one-third as 
many miles as the ship steams. The aggregate distance 
traversed by the three pistons is 7650 miles, or about 
two and a-half times the distance run by the ship. This is 
pretty well, considering that the piston rings are rubbing 
allthe time. The length of the ring in the low-pressure 
pistons is 345°57in., or 28ft. 9}in., so that there is a good 
deal of surface to take the wear, but it is not, under the 
circumstances, remarkable that cylinders should wear 
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and require re-boring: The slipper guides, too, are not 
spared, each slipper passing over the same distance as 
each piston. 

Referring the whole power to the low-pressure cylinder 
ofeach engine, avery simple calculation suffices to show that 
an average effective pressure of, in round numbers, 301b. per 
square inch would develope 8500-horse power. The work 
is pretty evenly divided among the three cylinders. 
Consequently the average total effective pressure on each 
piston is about 42 tons. But the initial pressures are, of 
course, very much in excess. Thus the initial pressure 
in the high-pressure cylinder is about 1801b. absolute, 
which, even if we allow 50 lb. absolute for the receiver 
back pressure, means 1801]b. per square inch on a piston 
area of 1520in. giving a total of nearly 90 tons at the 
beginning of each stroke, and it is for such efforts as 
these that all the parts have to be designed. 

When the ship is crossing the Atlantic she will move 
at a speed of about 2000ft. per minute. Assuming that 
the engines and propellers have an unusually high 
efficiency, about 10,000-horse power out of the 17,000 
indicated will reappear at the thrust bearings. A very 
simple calculation suffices to show that the effort on each 
thrust bearing will be about 36} tons, or 73 tons for the 
two. There are in the two screws 216ft. of blade area; 
consequently, on each square foot the water must exert 
a thrust of 756 Ib., or 5-251b. per square inch. Those of 
our readers who are interested in propeller calculations 
can from this data work out the weight of water that 
must be propelled sternwards. The pitch is 28ft. 6in.; 
this gives, at 78 revolutions per minute, an advance of 
2223ft. in the same time; this gives about 11 per cent. 
slip, which is decidedly small. 

The electric lighting engines, of which there are four— 
two in each dynamo room—have cylinders Sin. and 16in. 
diameter, 10in. stroke, arranged to work with steam of 
180 1b. pressure, and to run at 200 revolutions per minute. 
A general view of one engine is given on page 493. The 
rather crowded appearance of the fittings on the top of 
the cylinders is caused by the special steam pipe arrange- 
ments, whereby steam of 80 lb. pressure from 
donkey boiler may be admitted to both high-pressure and 
low-pressure cylinders, that they may work as two simple 
engines when the main boilers are notin use. Full power 
can thus be obtained from the engines when the ship is in 
dock. The slide valves are of the piston type, the small 
fittings and oiling arrangements have all been thoroughly 
worked out, and compared with their size these engines 
are probably the most substantial ever put into a ship for 
electric lighting purposes. 

The whole of the electrical work was carried out 
by the Liverpool Electric Supply Company, Limited, 
the installation consisting of about 1600 16-candle 
power lamps, and four Crompton compound-wound 
slow-speed dynamos, fitted to the base-plates, provided 
with Messrs. Tangyes’ engines and driven direct at 
200 revolutions per minute. Two dynamos are placed 
in each dynamo room, and each dynamo is capable 
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of supplying 400 lamps. The lamps are divided into 
eleven circuits, and the switchboards are so arranged that 
any circuit can be supplied at will for any one of the four 
dynamos. The switchboards are fitted with pilot lamps, 
ammeter and voltmeter and main switches for each 
dynamo and circuit. In the saloons and state rooms the 
incandescent lamps are mounted in gilt and silvered 
foliated holders of simple and effective design, and form 
part of the decoration of the ceilings. In the passages 
and elsewhere the lamps are mounted on substantial 
brackets and pendants, and are protected with globes and 
well glasses. 

In the stoke-holds strong portable lanterns are used 
with flexible conducting cables. Special distributing 
cut-outs are provided by means of which the temporary 
rn aa of any lamps does not affect the rest of the 
ighting. 

Four cargo lanterns with strong copper reflectors, and 
each containing ten 50 candle-power lamps, are arranged 
for use at each hatchway. 








QUICK- FIRING 4:7-INCH GUNS OF THE SS. 
TEUTONIC. 

THE armament of the Teutonic, which is only to be 
mounted when the vessel is utilised as an armed 
mercantile cruiser for active service against the enemy, 
consists of twelve quick-firing 4°7in. steel guns, throwing 
projectiles of 451b. weight. Four of these weapons 
were actually in battery upon the deck of the Teutonic 
when she took part in the naval pageant of 1889. 

This heavy quick-firing gun was one of three, having 
various calibres, which were designed by the firm of Sir 
William Armstrong, Mitchell, and Co. about two years 
ago. The three sizes were 4°7in., 5°5in., and 6in. respec- 
tively. The smaller of the three was rapidly adopted for 
use in the British Navy, and the more it is experimented 
with the more satisfactory does it prove to be. Already 
it has been decided upon as forming the armament of 
most of our light cruisers; and, interspersed with heavier 
weapons, it is to be mounted for broadside purposes in 
auxiliary batteries on ironclads. The 6in. gun is also at 
at present being experimented with, and will probably be 
largely employed in vessels now under construction. 

_ The 4-7in. gun is made entirely of steel, and its construc- 
tion can easily be understood by a reference to the engrav- 
ings on p.504, in which thesame letters denote similar parts. 
It consists of the A tube, over which is shrunk a large 
hoop or breech-piece, prolonged at the rear for the 





reception of the screw, and five other hoops extending | 
The large hoop is secured | 


right away to the muzzle. 
longitudinally by locking shoulders and a screwed steel 
ring. A breech ring is shrunk over the large hoop at the 
rear, for attaching the gun to the oil buffer. The ring is 
also prepared for the reception of an eye bolt. The 
exterior of the large hoop is furnished with longitudinal 
projections, which form guides for the gun when in its 
cradle or slide. The chamber is slightly conical, to 
facilitate extraction of the cartridge case after firing. 
The breech is closed on the interrupted screw system, 
and to render the closing and opening more easy and 
rapid the breech block is formed in two steps, the front 
portion being made of a coned instead of a cylindrical 





DETAIL OF ROCKING SLIDE. 


shape, the remainder being parallel. By this arrange- 
ment two advantages are secured. Firstly, the action of 
opening and closing the breech is much simplified, as the 
breech-piece need not be withdrawn before hinging 
away; and secondly, the coned shape of the breech 
screw enables it to take hold, not only of the inner 
surface of the metal of the breech-piece or jacket, but 
also distributes the engagement, and therefore the strain 
and support, throughout a considerable thickness of the 
gun. The thread of the parallel part has three inter- 
ruptions, similar to those of the breech screws belonging 
to the smaller calibres of breech-loading guns. The 
thread of the taper portion is also interrupted in a similar 
manner, but the divisions in relief are placed opposite 








the plain portions of the parallel part, for the purpose of 
distributing the longitudinal strain circumferentially, as 
already stated. The breech opening of the gun being 
prepared in a corresponding manner, admits of the screw 
being locked by the sixth of a turn. The arrangement 
of the breech screw is very clearly shown in the engraving 
of the gun in section, and in the enlarged sections 
showing the electric and percussion firing gear. A 
bronze plate is attached to the rear face of the breech 
screw, carrying the cam lever by which the screw is 
worked, and portions of the breech mechanism. To 
secure the breech screw in its locked position, the cam 
portion of the lever falls into a recess in the gun when 
the breech is closed, and thus prevents any movement 
during firing. A carrier supporting the screw is hinged 
to the breech ring by a bolt, the screw being attached to 
the carrier by a stop screw. 

The gun is fired by electricity, or by percussion 
arrangement. In the base of the cartridge case is screwed 
an electric primer—in the first case—against which an 
insulated steel pin, carried in the axis of the breech block, 
presses. This pin is in communication with the electric 
wires which carry the current to fire the primer, only 
when the breech block is closed, and secured by turning 
the lever downwards against the rear of the block. The 
circuit is closed and the charge fired by pulling the trigger 
of a pistol handle. In case of the failure of the electrical 
firing gear the gun is also fitted with a percussion lock ; 
the electric primer in the base of the cartridge is replaced 
by a percussion primer of the same form, and the steel 
pin, which in the former case supplied the electrical 
contact, now serves as a firing needle. The percussion 
firing gear also has a safety appliance to prevent. the 
charge being fired till the breech is closed and locked. So 
accidental discharge is rendered almost impossible. All 
details of both percussive and electrical firmg gear are 
given in the enlarged sectional drawings. 

The gun is mounted in a rocking slide, the whole of 
which is shown in the deck view of the weapon as 
mounted, and the rear portion only in a small engraving 
annexed. The gun can only move in the direction of 
recoil, and the extreme recoil is only about nine inches. 
Fixed to this rocking slide is a combined spring and 
hydraulic trigger arrangement, which serves both to check 
the recoil and also to run the gun out again after dis- 
charge. An arm projects downwards from the breech of 
the gun—as shown in sectional drawing—and is attached 
by a nut to the ram of the hydraulic recoil press—see 
small cut. The action on firing is as follows :—The gun 
slides back within the rocking slide, the recoil being 
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transmitted by the arm to the recoil press, where it is 
absorbed ; the spring in the second cylinder is at the same 
time compressed. As soon as the recoil is absorbed the 
spring begins to act, and pushes the gun back, along the 
rocking slide, to its first position. The elevation and 
depression of the gun require very little power, as the gun 
and slide are accurately balanced on their trunnion 
bearings. A shoulder crutch and a pistol trigger are 
provided, and the piece can be handled by a single man. 

In the earlier trials with the 4-7in. gun a cartridge 
was employed with projectile and charge all in one, the 
whole being enclosed in a solid drawn brass case, and 
weighing about 70 lb. It has, however, been found 
impracticable to adhere to the “ cartridge” arrangement. 
and the charge and projectile have been separated, as 
appears in the large engraving. The ammunition for the 
4‘7in. quick-firing guns of the Trafalgar was treated in a 
similar manner, the 70 lb. cartridge being cumbrous and 
unwieldy. It is now in contemplation to use “ cordite,” 
if possible, with the large quick-firers. Their usefulness 
at present is of course considerably handicapped by the 
volume of smoke which generates in and around the 
battery during rapid firing. The use of “ cordite”’ would 
obviate this difficulty. 

Very striking results have been obtained by practice 
with this gun. The following may be taken as average 
figures. With a charge of 12 lb. of Chilworth smokeless 
powder, and a 45 lb. projectile, a muzzle velocity of 

. per second was arrived at. producing an energy of 
1580 foot-tons, and effecting a penetration into wrought- 
iron poate of 10‘7in. The rapidity of fire was twelve 
rounds per minute. Such a weapon would of course, ata 
supreme moment, pour a veritable deluge of 46 Ib. pro- 
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jectiles upon an enemy’s vessel long before it could 
possibly get out of range, whilst a 5in. or 6in. ordinary 
steel breech-loader could only get off, if splendidly served, 
about two shots in the course of aminute. The following 
table shows a comparison of the results of firing with the 
service 5in. breech-loader and the 4°7in. Armstrong quick- 
firer :— 





Penetra- 
Muzzle [Energy ‘tion into 
— Soma: \ — 


j 
[Weight Mane Weight 
| 2. Pro | Rounds 

ile. per min| Charge. 


i 





| Ibs. 
| 128. 


| 
per sec 
2250 | 


| Tbs. 

4‘7in. Q.F. (Elswick) 45 | 12 1580 , 10°7 
| 

1750 | 1060 | 8'2 


| 
Sin. B.L. (service) ..| 50 | 2 | 6p. 


8. smokeless powder. p. pebble powder. 


Hence the application of this rapid-firing gun for the 
armament of our mercantile cruisers cannot be too highly 
commended. Armed with four or six of these weapons, the 
Teutonic could show a clean pair of heels to the swiftest 
cruiser of any of the navies of Europe, after pouring in 
a destructive fire with such rapidity as to complete the 
transaction before her unexpecting enemy had time to 
beat to quarters. In point of fact she would bear down 
upon the foe, pelt him with her iron hail, and steam 
away, before a single ordinary broadside gun could be 
served inst her. She might, it is true, be hulled by a 
chance shot at long range, but her buoyancy would not be 
seriously affected by an injury of this nature. The Sultan 
was hulled a great many times at Alexandria in 1882 upon 
unarmoured portions of her sides, but without any 
detriment to the vessel. We only regret that the system 





of subsidising and arming mercantile cruisers has not 
been more extensively developed. It is amost economical 
and valuable feature. 








THE REFRIGERATING MACHINERY OF THE 
8.8. TEUTONIC. 


Tue refrigerating machinery on board the Teutonic, as 
well as that on board the sister ship Majestic, is on the Linde 
system, and was supplied by the Linde British Refrigera- 
tion Company, Limited, of Queen Victoria-street, E.C., 
and Lower Shadwell, E. It is used for refrigerating the 
insulated meat holds, and also for the passengers’ provision 
rooms. The general arrangement of the holds and 
passengers’ stores is shown above. There are two meat 
holds of a total net capacity of about 40,000 cubic 
feet, and each hold is provided with distinct refrigerating 
apparatus; though the arrangements are such as to 
permit of either refrigerator working on either hold, or, 
indeed, one refrigerator on both holds. The machinery is 
placed below the holds between the screw tunnels, the 
space being very narrow, so tbat it was necessary to 
adopt a somewhat special arrangement and to use two 
separate machines instead of the duplex type which is now 
generally preferred. In the Linde system cold is pro- 
duced by the evaporation under comparatively low pres- 
sure of liquid anhydrous ummonia, a liquid which 
possesses a boiling point at atmospheric pressure of 
about 87} deg. below zero Fah. The low evaporating 
pressure is produced and maintained by a small pump, 
which draws off the vapour as quickly as it is produced, 
and then compresses and discharges it into a vessel, 
termed the condenser, in which the ammonia vapour 18 
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condensed and rendered fit for use again in the refrigerator 
or evaporator. ; ‘ 

On page 502 is shown the pump or compressor, which 
is combined with a small single-cylinder steam engine, 
the whole being mounted upon a box cast iron bed-plate, 
with covers at each end, in which is contained the series 
of wrought iron coils forming the condenser. In the 
present instance the compressor is an ordinary double- 
acting pump of cast iron, with a metallic piston, steel 
yalves and boxes, and a special stufling-box for preventing 
the escape of the ammonia. It is not water jacketted, 
as a special feature of the Linde system is the very low 
temperature — almost isothermal ~ that is maintained 
during compression, Before entering the condenser the 
compressed ammonia vapour is passed through a vessel 
in which any oil that may have entered through the stuff- 
ing-box is removed. ‘The ammonia condenser consists 
of a series of wrought iron coils, each in one long length 
of tube, so as to avoid inaccessible joints. ‘These coils 
are attached to one of the end covers of the bed frame, 
so that when required they can be readily drawn out for 
examination by merely removing the nuts of the bolts or 
studs fixing the cover. When the machine is in operation 
cold water is circulated around the coils by means of a 
pump, so as to carry off the heat given up by the 
ammonia in passing from the vaporous to the liquid state. 
In each machine, a jet condenser with an air pump is pro- 
vided for getting rid of the exhaust steam from the 
engine, but as a rule this is not used, as on the voyage the 
steam is exhausted into one of the surface condensers 
connected with the other machinery. 
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The refrigerators in which the liquid ammonia is evapo- 
rated consist of series of wrought iron tubes wound in 
such a manner as to get the largest amount of surface 
into the smallest amount of space. There are two sets of 
coils, one to each machine, but one of the sets is again 
divided into two in order that the refrigeration of the 
passengers’ provision rooms can be carried on inde- 
pendently of the meat holds. The coils spaces are shown 
in the illustration. They are below the meat holds, and 
are well insulated with wood and charcoal, in order 
to prevent the passage of heat from the machine room, 
which, owing to its position, becomes extremely hot in 
warm weather. The holds and provision rooms are 
cooled by means of currents of cold air produced by 
Blackman propellers, driven by independent steam 
engines. ‘These fans draw the air from the holds and pass 
it over the coils in which the liquid ammonia is being 
evaporated, In this way the air is made to supply the 
heat required to evaporate the ammonia, and in so doing 
it becomes cooled to an extent which depends upon the 
quantity of air circulated. In actual practice about ten 
degrees is a very usual reduction. The air is circulated to 
and from the holds by wood trunks in the usual way. 

The chief advantage claimed for the Linde refrigerating 
system is the great economy of fuel, which is stated to be 
only about one-fifth of that required with the ordinary 
cold-air machine; while the first cost is somewhat less, 
and the space occupied about the same. In some cases 
the holds are cooled by means of pipes through which 
brine, cooled to a low temperature in the refrigerator, is 
circulated by means of a pump. In both cases the 
economy is the same, and the air is quite dry and free 
from snow. 

Lesides the Teutonic and Majestic many other meat- 
carrying vessels have been, and are being, fitted with 
refrigerating machinery on the Linde system, both for the 
frozen meat and for the chilled meat trades. For large 
vessels a duplex machine is generally adopted, there being 
two compressors, each driven direct by steam cylinders, 
which can either be worked separately or together. When 
the whole machine isin operation the two steam cylinders 
form a compound engine; but, in case of necessity, the 
crank shafts can be uncoupled and one compressor can be 
run with its one steam cylinder working high-pressure. 
For passenger steamers a small vertical machine is 


made, and is in use on many large vessels trading in warm 
climates. 








ENGINEERS, ENGINE-ROOM ARTIFICERS, AND 
STOKERS FOR THE NAVY. 

No arguments are needed to prove that the efficiency of 
our fleets is becoming daily more intimately connected with 
the care and management of the steam machinery in shi 
of war, and the source from whence officers of that branch of 
the service, who will be responsible for the care and manage- 
ment of the steam machinery, are obtained; also the mode of 
training them for a knowledge of their duties, and the position 
they will occupy in the fleet, are subjects worthy of much 
consideration. Though this was among the conclusions 
arrived at by a committee ‘to consider the best means of 
securing the highest mechanical skill and scientific knowledge 
in the management of the various engines in ships of war, 
the supply of engineer officers and engine-room artificers for 
the Navy” as far back as 1876, the engineering branch of the 
Service at the present time is in a most miserably depressed 
and starved condition, even to the extent of constituting a 
Positive danger. The number of engineer officers is con- 





tinually decreasing, and the number and size of the war 
vessels are constantly increasing, so that in a few years there 
are likely to be more ships than engineers. Any national 
emergency will be the history of the Crimean War re-told, 
when engineers had to be procured from all available sources 
at such pay as they chose to demand, an instance of which 
may be quoted from the evidence given before the above 
committee: ‘‘ During the Russian War we took on a number 
of engineers. I had one in a gunboat with me that was 
getting £16 a month and never kept a watch, while I was 
getting £12. Upon being told to put a piece of Pp me. into 
one of the Kingstons, he took the pin out and shoved the 
valve through the bottom of the ship. He behaved so badly 
that the captain sent him forward, and he messed with the 
stokers.”’ 

From the date of the Crimean War there has always been 
more or less agitation as to the condition of the engineering 
branch of the Navy, but at no time has the agitation been so 
marked and persistent as within the two last years. So far, the 
agitation has not produced any amelioration in the condition 
of naval engineers. The only course that will bring about 
the desired improvements is that of abstention from entering 
the service. The adoption of this plan in the United States’ 
Navy resulted in the pay of an assistant engincer on entry 
being raised to £354 a year, with an increase to £562 10s. 
after thirty years’ service, if not promoted to the rank of 
chief engineer. 

The facts as to the condition of the engineering branch of 
the Navy being but little understood, we purpose in the 
following papers to give the true state of the case, a brief 
account of the principal features in the controversy on the 
subject during the last two years, a comparison of the pay, 
position, &c., of engineers in the Navy, mercantile marine, 
and the Navies of France, Germany, Italy, and the United 
States, together with an account of the changes in the condi- 
tion of British naval engineers since their formal establish- 
ment in 1837, 

That the engineering branch of the Navy is in a depressed 
and starved condition is evident from a comparison of the 
figures of 1863 with those of 1889. At the former period, when 
the duties of engineers consisted in occasionally driving the 
engines propelling the ships, their number was 1356. At the 
latter period, when the Navy had become one of steam 
vessels, and the engineer's duties increased to an almost 
unlimited extent owing to the large number of auxiliary 
engines and the great quantity of machinery under their 
charge, the number was reduced to 721. The deficiency in 
engineers was attempted to be supplied by 1289 engine-room 
artificers, but a comparison of the Davies of the two periods 
shows that if 1356 engineers were required in 1863, the 
number of engineers and engine-room artificers—2010—in 1889 
was not ry sufficient, under the changed circumstances, 
especially as the actual numbers did not exceed 1650 through 
there being a deficiency of seventeen engineers and nearly 
350 engine-room artificers. The number of engineers for 
service in the fleet at this time was 642. The natural result 
of this state of things was that the ships were undermanned, 
and the engineers overworked; examples of which were a 
number of vessels up to 1500-horse power on foreign stations 
with but one engineer. Under the circumstances as it was im- 
possible for the engineers to carry out all the multifarious duties 
embodied in the naval regulations, many of these would have 
to be discharged by the engine-room artificers, whom the 
Admiralty do not consider fit for the rank of warrant officers, 
but who in the incapacity of the engineer from any of those 
causes inseparable from service on a foreign station, would be 
called on to discharge the duties of a commissioned officer, 
and by so doing afford support to the view held by some, that 
either the engineers or the engine-room artificers are super- 
fluous. Other instances are given by the service papers—one 
to the effect that it took a chief engineer six months to ex- 
amine and repair the boilers of his ship, which, with the 
necessary assistance, he could have done in three weeks; 
another, that the daily attendance at a first-class ironclad in 
the Reserve is one engine-room artificer and nine stokers out 
of an engine-room complement when in commission of 119, 
and even these few were constantly shifted about to other 
ships, and that the cry of the chief engineer for men to keep 
his machinery in order was unheeded through their bein 
none to give him. The engine-room complements amoun' 
to 8625, equal to 36} per cent. of the seamen and boys; the 
proportion of engineer to executive officers was one to four, 
and the average number of men under their immediate com- 
mands twelve and cight respectively, a reversal of the case, 
when the number of engineers began to be reduced and engine- 
room artificers substituted for them. The strength of the 
Royal Naval Reserve, consisting of engineers in the mercantile 
marine was fifty-one, or 17 per cent. of the establishment. 
There is no probability under the present conditions and 
terms of service of the total being approached. 

Although much attention was directed to the condition of 
the engineering branch of the Navy last year, the Naval 
Estimates for 1890-91 show that the grievances complained of 
instead of being remedied will be considerably increased. The 
number of ships and torpedo boats is to be largely increased, 
the engine-room complements raised to 10,671, and their pro- 
portion to the seamen and boys to 474 per cent. Instead of 
an increase of from forty to fifty engineers, the numbers are 
decreased from 721 to 717, the numbers for the service of a 
largely increased fleet from 642 to 639, and 186 engine-room 
artificers substituted in their place. No increase will take 
place until 1894. As there will be considerable difficulty in 
obtaining and retaining the engine-room artificers, and as 
several of the vessels to be added to the Navy will be 
first-class war vessels, with an average complement 
of six engineers each, the only result must be the 
withdrawal of those officers from the insufficient comple- 
ments of smaller vessels. The numbers of chief inspec- 
tors and inspectors of machinery, fleet, staff, and chief 
engineers, remains unaltered at twelve and 250 respectively ; 
engineers are to be increased from 206 to 256; assistant 
engineers reduced from 253 to 199. According to the latest 
Navy list, the number of engineers was 263, or seven more than 
the estimated quota, but this number included several who 
had not served as assistant-engineers the necessary time for 
promotion—five years. The list of assistant-engi s does 
not contain a single name who will be qualified for promo- 
tion before July, 1891, and is reduced, including eleven 
at Greenwich Naval College, to the small number of 179, 
or twenty below that estimated. The diminution in number 
continues, the deficiency of seventeen on an establishment of 
721 at the end of 1889 by the end of June became a deficienc 
of twenty-nine on an establishment of 717, and althoug 
there were about thirty additional assistant-engineers ap- 
pointed in July, by the end of November the deficiency again 
reached seventeen. That the Admiralty are aware of this 
is evident from their offering scholarships as engineer 











students to fitter apprentices, or the class that Sir A. 
C. Key’s committee considered to be socially unfit for the 
position of engineer officers, and for the purpose of ex- 
cluding whom some of that committee’s recommendations 
were framed. This concession will not produce much effect, 
the Admiralty, faithful to their policy in dealing with this 
subject of granting seeming benefits with one hand while 
taking away substantial advantages with the other, having 
imposed such conditions as not only render the scholarships 
practically worthless, but inflict a positive injury on the entire 
class of fitter apprentices. The Admiralty state that the 500 
engine-room artificers and 2000 stokers required in the early 
gs of the year have been obtained. This statement must 
received with caution. 

No better description of the engineering branch of the Navy 
can be given than in the words of its Parliamentary Secretary, 
Engineer-in-chief, Director of Naval Construction, and 
Director of Dockyards, offered in evidence before two recent 
committees on Civil Establishments and Navy Estimates. The 
engineer-in-chief of the Navy, who has the care of the largest 
steam fleet in the world, is a subordinate officer in the Con- 
troller’s department, at a salary of from £1000 to £1200 a year. 
His staff of inspecting officers is very small compared with the 
number of engines to be inspected. Three-fourths of his time 
is spent at the Admiralty; it would be an improvement if he 
were not so much engaged on routine work, and if he could 
spend more of his time away from London. There are two 
sets of engineer officers at the Admiralty, one under the 
engineer-in-chief, another under the director of dockyards— 
a naval architect—the latter dealing with the repairs of 
machinery designed by the former; there would be increased 
efficiency and economy if the whole engineering staff were 
under one responsible head, as had been repeatedly pointed 
out. The mechanical responsibility on board ship is not 
under one head, the rudder and all the machinery attached 
to the steering gear being under the control of the carpenter, 
between whom and the chief engineer there is a constant 
struggle going on as to what each should have. One day one 
gains his point and another day another. ‘The Admiralty 
would be glad of engineers from the private trade, but could 
not obtain them, and consequently the system of training 
them in the dockyards cannot be dispensed with.” 

Engineers who belong to the civil branch of the Navy are 
appointed from candidates who have either passed through a 
recognised college for technical education and served three 
years at an engineering establishment approved by the 
Admiralty or have undergone a course of five years’ training 
in the dockyard at Keyham. The latter consists of two 
classes, students entered by open competition, and those 
fitter apprentices who, by reason of unusual ability and good 
character, have been transferred at the end of their fourth 
year from the dockyard school to the engineers’ training 
school. The examination is the same for all classes, but 
there is a different standard of proficiency required from 
each. Candidates from technical colleges are ee in 
order of merit, those passing in the third class being only 
eligible in the event of there not being a sufficient number in 
the first and second classes. Candidates from the training 
school at Keyham are eligible with a third-class certificate, 
but fitter apprentices are required to pass in the first class in 
addition to having on their transfer given a bond for £300 to 
enter the Navy as an assistant engineer. Why a superior 
degree of education should be required from those who have 
not had the opportunity of obtaining it, and why a bond 
should be required from those who have the least means of 
giving it, especially when it is no longer exacted from the 
other engineer students, is not apparent. Either the 
regulations are made for the purpose of excluding fitter 
apprentices from the position of naval enginees, or that their 
training is superior to that of engineer students. 

Assistant-engineers on appointment are paid £109 10s. a 
year, or £9 2s. 6d. more than a fourth-class engine-room 
artificer, whose educational acquirements need not extend 
much beyond the three R’s. After one year’s confirmed 
service, the pay rises to £136 17s. 6d., the same as that of a 
first-class chief engine-room artificer. Upon promotion to 
the rank of engineer after five years’ service the pay becomes 
£164 5s., or £1 15s. less than the average pay of a second 
engineer in vessels over 2000 tons belonging to the mercan- 
tile marine. After nine years’ service as engineer, the 
maximum pay of that rank is reached, £219, or £6 more 
than the average pay of a chief engineer in similar vessels 
between 1500 and 2000 tons. Upon promotion to the rank 
of chief engineer, after an average of fifteen or sixteen 
years’ service, the pay rises to £237 5s., or £4 more than 
the average pay of chief engineers of the mercantile marine 
in vessels of 2000 tons and over, and increases gradually 
to the maximum of £401 10s., but this amount is seldom 
reached before the age of retirement. Taking into con- 
sideration the time spent on half pay, long periods 
of foreign service, cost of messing, uniform, and other 
expenses, the pay of the naval engineer is less than that of 
the mercantile marine engineer. Inspectors of machinery 
receive £547 10s. and £602 5s.; chief inspectors of machinery, 
£638 15s. and £693 10s.; but the number of these officers 
does not exceed twelve out of a total of 717. The engineer- 
in-chief to the Navy receives from £1000 to £1200, the same 
as the principal clerk to the Admiralty, and an increase of only 
from £100 to £300 over the pay of the engineer-in-chief in 
1847. Assistant-engineers have the relative rank of sub-lieu- 
tenants, chief inspectors of machinery that of captains of 
three years’ seniority, the relative rank of the intervening 
grades being almost indescribable, and to the general public 
unintelligible. Assistant-engineers and engineers of the 
Naval Reserve receive pay of £164 5s. and £219 respectively. 
The relative rank of engineers of the Reserve is with but after 
engineers in the Navy of their corresponding grade, and as 
the relative rank of some of these is with but after officers of 
the executive branch, that of the Naval Reserve engineers is 
often like an arithmetical puzzle or conundrum. 

Engine-room artificers, who must be boiler makers, copper- 
smiths, engine fitters, engine smiths, or pattern makers, 
receive—fourth class, £100 7s. 6d.; third class, £104 18s. 9d. ; 
second class, £109 10s.; first class, £118 12s. 6d.; chief 
engine-room artificers, second class, £127 15s. ; first class, 
£136 17s. 6d. a year. Their rating is that of chief petty 
officer.! These rates are much lower than those paid to fitters 
in the Navy prior to the introduction of engine-room artificers 
in 1868. 

Stokers are paid: second-class stoker, £30 8s. 4d.; stoker 
and coal trimmer, £36 10s.; leading stoker, £44 2s. 1d. ; chief 
stoker under three years’ service, £53 4s. 7d. ; over £62 7s. 1d. 
a year. These rates are below those paid to firemen in 
the mercantile marine, which average from £56 to £66. 


(To be continued.) 





1 Changes said tv be under consideration. 
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PUBLISHER'S NOTICE. 


** With this week's number is issued as a Supplement a Four-page 
taodoe of the White Star Atlantic lar Teutonic. boy 
copy as issued by the Publisher includes a copy of the as 
and subscribers are requested to notify the fact should they not 

one. 

NEXT WEEK ‘Tue ENGINEER will be published on Wednesday, 
‘instead of Friday, and new advertisements should reach the Ofice 
before Six o'clock on Tuesday evening. Alterations to standing 
advertisements before Four o'clock on Monday afternoon. 
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THE LOAD-LINE ACT. 


Tur 9th December, 1890, has come and gone without 
anything very serious happening to the merchant ship- 
ping of the United Kicetee. As we pointed out in a 
recent article, it had several weeks ago become a matter 
of utter impossibility for the terms of the Merchant 
Shipping Act of 1890 to be complied with as regards 
about 50 per cent. of the vessels in the mercantile 
marine of this country. To us it appeared evident at 
that time, as it does now, that the date fixed for the 
operation of the Act of Parliament must be greatly 
deferred, and THe ENGINEER suggested that a six months’ 
extension of time would perhaps meet the requirements 
of the case. The Board of Trade have, however, in a 
characteristic manner, declined to admit that they 
blundered in fixing the 9th December as the extreme 
date at which vessels might clear outwards without 
having an official load-line and a certificate for the 
same; but now that their limit of time has arrived, 
they are seeking avenues of retreat from the situation 
which their shortsightedness and folly have created. 
They have let off passenger steamers by allowing them 
to defer the assignment of their freeboards until their 
passenger certificates have expired. Coasting vessels 
coming under the Act are permitted to go in and out of 
port unmolested until the ee of their annual coasting 
clearance comes round; and finally, all vessels are 
allowed clearances upon the production of a document 
certifying that their owners have made application for 
freeboard to one of the recognised assigning authorities. 
This is certainly a very circumspect and skilful ‘“ climb 
down,”’ which, if not excusable by the manner of its 
performance, may yet, perhaps, find justification in the 
results it brings about. After all, it matters but little to 
the shipowners how the Board of Trade get out of the 
difficulty so long as they do get out, and do not hamper 
the shipping trade of the country with impossible restric- 
tions. wed Sir Michael Hicks Beach himself can, how- 
ever, scarcely be sanguine enough to suppose that all the 
troubles inevitably arising out of the 1890 Merchant 
Shipping Act are now at an end. A limiting date must 
still be fixed when all those shipowners who have made 
applications for freeboards will be supposed to have got 
those freeboards assigned, marked, verified, and certified. 
It will surely not be sufficient for a ship to go on sailing 
for an indefinite period with her interim certificate 
vouching for the fact that a freeboard has been applied 
for. Intentions are all very well, and an application 
for freeboard is better still; but neither of these will give 
a vessel the necessary strength and surplus buoyancy 
to insure safety when she has too much cargo on board ; 
so that the Board of Trade have yet to name the day 
when the general stoppage of clearance will be made 
upon the ships which have not been surveyed and marked 
according to the terms of the Act of Parliament. 

One would suppose, in view of the great labour involved 
in assigning freeboards under this Act, and the very little 
assistance which the Board of Trade surveyors are ren- 
dering in the matter, or, indeed, are competent to render, 
that Sir Michael Hicks Beach and his staff at Whitehall- 
place would rather seek to smooth over difficulties and 
minimise friction than add to the complexities which 
attend giving expression to the will of Parliament. But 
such is certainly not the case. In our recent article on 
“The Load Line,” it was pointed out that, thanks to the 
labours of Lloyds’ Committee during the seven or eight 
years preceding the passing of the Load Line Act, the 
work now to be performed is considerably less than it 
otherwise would have been. Upwards of 2000 freeboards 
had been assigned by Lloyds’ Committee before the 
Board of Trade brought the subject under the attention 
of Parliament, and these freeboards are based upon Rules 
and Tables which are practically identical with those 
now made compulsory by law. Whatever differences 
there may be in the assignments made by Lloyds’ old 
freeboard Tables and those now legalised, they are pro- 
bably in most cases in the direction of less immersion, 
and consequently operate against the shipowner. The 
Board of Trade may, therefore, be quite sure that the 
shipowners will want no prompting from Whitehall-place 
to induce them, sooner or later, to ask for new assign- 
ments under the Act. For the present, however, to avoid 
delays with their ships, and because the differences are, 
after all, mostly very inconsiderable, the shipowners who 
have had freeboards assigned years ago.by Lloyds’ 
are generally content to retain their discs and obtain 
certificates for the same. By-and-bye, when the free- 
board rush is over, most of these gentlemen would 
doubtless get the best terms possible; but all they want 
just now is that their existing discs may be verified and 
certified. What can be more reasonable than such a 
request, and what more conducive to the rapid assign- 
ment of freeboards to otherships? But this seems to be 
altogether too simple an arrangement for the official 
mind, which is never happier, apparently, than when it is 
making the public miserable. The Board of Trade 
officials insist upon all these 2000 and more ships being 
re-surveyed under the Act, and the whole formality and 
routine of load-line assignment being gone through with 
them in just the same way as if nothing was known of 
them, and their owners had not given the clearest proofs 
of their desire to sail them at a safe and proper draught. 
This is neither fair nor reasonable to any of the parties 
concerned. It suddenly springs a mine upon the ship- 
owners, who all these months have been congratulating 
themselves upon having anticipated the requirements of 
Parliament, and of having thereby kept themselves and 
their ships clear of interference and delay. It is far from 
satisfactory to Lloyds’ to learn that all their labour of 


‘ years has to be repeated during a few months; and this, 





too, in addition to the already onerous burthen they had 
undertaken to bear in accepting the position of assigning 
authority under the Act. How can the Board of Trade 
expect that the whole of the 9200 British mercantile ships 
can be surveyed for freeboard within a reasonable time 
while they are doing next to nothing themselves in 
furthering the matter, but continue to place obstacles in 
the way of those who are willing to do all that Parliament 
requires ? 

The situation created by the passing of the 1890 
Merchant Shipping Act has given rise to several 
departures, the future developments of which will be 
studied with interest. One of these is the licensing of 
the Bureau Veritas as an authority for the assignment of 
freeboards to British ships. That is to say, a proprietary 
company, having its headquarters at Paris, is licensed by 
the Board of Trade for carrying out the terms of a 
British Act of Parliament in its enforcement upon 
British ships. We shall, perhaps, next see needy French 
and German barristers successfully competing in this 
country for employment as County Court judges or 
stipendiary magistrates. Probably little harm will come 
out of the arrangement, seeing that so very few applica- 
tions have been made to this “International Registry” 
for assistance in freeboard surveys; but that fact does 
not afford any excuse to Sir Michael Hicks Beach for 
granting the licence to a foreign proprietary company. 

But perhaps the most interesting offspring of the Actis 
the British Corporation for the Survey and Registry of 
Shipping, having its head-quarters in Glasgow. This 
association was formed for the purpose of being a licensed 
authority for the assignment of load lines, the promoters 
having apparently been influenced by the belief that it 
was not prudent to intrust to Lloyd’s the duty of assign- 
ing freeboards to vessels not classed in their Register 
Book. Some of them went even so far as to suggest that 
the Rules and Tables approved by the Freeboard Com- 
mittee were not all they should be, and that it would be 
the function of the British Corporation to amend them. 
But whatever may have been the real objects and aims 
of the Association, its entry into existence was heralded 
with such a flourish of trumpets as would betoken that 
something considerable was expected of it. After it had 
been organised it was all at once found that if the assign- 
ment of freeboards was to be the raison d’étre of its exist- 
ence, then its life would necessarily be a shortone. For, 
however the Board of Trade may delay the work, an end 
to it must come, and that, too, within the course of a year 
at the outside. Where, then, was this Corporation to look for 
surveyors when theemployment was to besobrief? Even 
with the large salary of £150 a year which this Scottish Asso- 
ciation is offering to competent men, anyone at all fit for 
a surveyor would like to have added a few years’ 
engagement. Hence arose the necessity for further 
sources of employment, and so this Corporation—which 
was conceived as a load-line assigning authority— has 
come into existence as a rival to Lloyds’ Register 
itself. In this we see another instance added to the 
many already recorded in history of great things having 
from little causes sprung. Who can imagine to what 
this germ may grow? For aught we can say to the 
contrary, it may yet become large enough to be 
amalgamated with Lloyds’ Registry, like all the other 
institutions of the kind which during the past century 
have sprung up in this island of ours. For the present 
it is to be hoped that it will find abundant employment 
in the assignment of load-lines, and thereby hasten the 
day when that great task will be accomplished for the 
entire mercantile marine. No fear need be entertained 
in regard to the operations of the Association, for free- 
board assignment has been too surely safeguarded by the 
rules, tables, explanations, and interpretations issued by 
the Board of Trade to allow of any differences arising 
between various authorities in regard to any particular 
ship. Had this compulsory uniformity been understood 
at the time, it is doubtful if there would have been any 
British Corporation at all. In that case we should now 
be without the assistance of a body which is generously 
taxing the time and finances of its members in order 
that they may be able to render help in working off 
this heavy task of freeboard assignment. 


THE PROPOSED PARLIAMENTARY RESTRICTION OF SPECULA- 
TION IN WARRANTS. 


Tue Bill which was brought into Parliament in the 
closing days of the last session of Parliament for the 
purpose of restraining undue speculation in pig iron 
warrants has been re-introduced by Mr. Ainslie, M.P., 
on behalf of the British Iron Trade Association, 
by whom the Bill is promoted. The principal aim of 
the Bill is to compel parties who purchase pig iron, and 
parties who sell the same commodity, to take care that 
they are dealing with sound and existent, and not merely 
fictitious and speculative materials. It is well known 
that the practice of buying and selling commodities which 
have no real existence is by no means limited to pig iron ; 
it applies equally to cotton, to copper, to chemicals, and to 
many other articles that are in everyday request. But it 
is more apparent and systematic in reference to pig iron, 
and it is, at the same time, made so easy, that all sorts 
and conditions of men find a fatal facility in undertaking 
a “deal” in that particular metal, with results that in too 
many cases are far from favourable. Ifthe mischief so 
brought about were limited to the persons who engaged in 
these fictitious transactions, it would not be worth while to 
ask the Legislature to interpose; but unfortunately the 
system is one that tends to send up prices to an abnormal 
level at one time and to depress them to an equally 
abnormal level at another. Its operation may be briefly, 
but instructively, traced in the recent history of the pig 
iron trade. 

Everybody knows that in Glasgow and in the Cleveland 
districts there are immense stores of pig iron, which a 
short time ago exceeded a million aud a-halftons. These 
stocks are used as the basis of a wide-spread system of 
speculation, in which some have made money, but many 
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more have lost it. If the speculation were limited 
to those actually engaged in the trade, the harm done 
would be confined within a limited area. But un- 
fortunately this is so far from being the case, that people 
of every station and degree in life have become persuaded 
that if speculation in warrants is not a royal road, it is, at 
any rate, a short cut to riches, and have thereupon 
ventured upon transactions in many cases largely exceed- 
ing their means. Towards the latter part of 1889, there 
was a widespread belief that trade was rapidly improving, 
and was destined to improve still further. This view was 
specially entertained concerning the iron trade, and it 
was no doubt founded upon good and sufficient grounds. 
All at once, therefore, a large number of people rushed in 
to buy Scotch “ warrants,” causing prices to advance 
“by leaps and bounds,” until they had nearly doubled 
within three months. It was impossible at the time to 
say how much of this apparent revival of prices was due 
to the legitimate and natural operation of supply and 
demand, and how much to the fictitious and temporary 
influence created by speculation. But as the prices of 
pig iron rose, so did those of the raw materials employed 
to produce it, and the cost of their production as well. 
All at once, and sooner than most agar expected, the 
course of prices turned. A few weeks more saw a very 
serious fall all along the line. Those who had bought 
‘for the rise”’ found themselves “ cornered,” and had to 
meet differences to an extent that largely crippled the 
resources, and in not a few cases involved the failures of 
industrious and respectable men. In some cases whole 
communities appear to have been afflicted with the specu- 
lative mania, and have suffered accordingly. Drapers, 
grocers, butchers, bakers, tailors, doctors, and even 
clergymen have all had a finger in the pie, and have all 
alike been “hit.” It is impossible to feel any sympathy 
for those whose cupidity has landed them in serious 
trouble. It is long since Hudibras preached the gospel of 
‘“‘the perils that environ the man that meddles with cold 
iron.” In those days, perils from unfortunate speculation 
in pig iron warrants were probably quite unknown; they 
are quite a modern addition to the perils known in 
Butler’s time. But they are a real and a serious peril, 
nevertheless, not only to those who engage in them, but 
to others who are much less culpable in the matter of 
bringing them about, as we shall now proceed to show. 

The speculative influences that forced up the price of 
pig iron from 45s. to 80s. per ton were powerless to 
prevent it from returning to 45s., and equally powerless 
to restore the old equilibrium between the cost of labour 
and of raw materials and the realised price of the iron 
produced. Those makers of pig iron, therefore, who had 
to go into the open market and buy their raw materials 
at current rates, found themselves face to face with 
serious difficulties which they had had no hand in 
bringing about, and which, for the time being at any 
rate, they were powerless to control. Pig iron returned 
to nearly its former range of prices, while labour and raw 
materials were so much more costly than formerly that 
it was, and is still, almost impossible to make pig iron at 
a profit. In some cases, indeed, there was an inevitable 
loss of 10s. per ton on every ton of iron produced from 
materials purchased at current rates. This, of course, 
could not go on for ever. Makers of pig have, therefore, 
been compelled to close their works or blow out their 
furnaces temporarily, and the whole trade has been more 
or less disorganised. 

As with makers of pig iron, so with manufacturers of 
ulterior descriptions of iron and steel. Consumers of 
the latter appear to regard it as an inevitable natural law 
that their prices should follow those of pig iron, regardless 
of the fact that manufacturers do not Lecuh upon pig 
iron alone, but are influenced by the variations in the 
rates of wages and in the prices of raw materials as well, 
and that these rapidly rise, in sympathy with movements 
in the pig iron market, however factitious and temporary. 
Not only so, but manufacturers, finding pig iron on the 
rise, generally make haste to cover at a higher price than 
usual, and then find themselves left, not, perhaps, high 
and dry, in view of the receding tide, but certainly in a 
position of difficulty, and, it may be, of danger. In this 
case, also, trade is disorganised, and the manufacturer is 
at his wits’ end to know whether and how to buy and to 
sell. At the best, the process of adaptation of means to 
ends which is now in progress, as a consequence of the 
ebb of the tide of high prices, is a laborious, difficult, 
and generally painful one. Working men have to give 
up a part of the higher earnings to which they deem 
themselves entitled, but which, in point of fact, should, 
and would, probably not have been theirs if trade had 
rot been so utterly unsteadied by the operations of 
speculators, and forced into channels that it could not be 
expected to run in for long. 

There appears to be very little doubt entertained or 
expressed as to the character of the evil of speculation 
in warrants and the disastrous effect that it has upon 
legitimate trade. The question of how to deal with the 
evil is, however, quite another affair. Parliament can 
hardly be expected to pass any Bill that would deal with 
fictitious dealings in pigiron alone. The practice extends 
much beyond the circle of the iron trade, and is found 
to prevail more or less in nearly all trades where com- 
modities are dealt with on a large scale. The cotton 
trade is specially affected by it, and so also with copper, 
tin, and other metals. en, again, it been con- 
tended that if the essence of the evil be that people buy 
and sell commodities that they are not possessed of, 
this is no more than happens in almost every trade 
where makers and merchants are compelled to sell 
forward, or, in other words, to deal in “futures.” It is 
also contended that it would be a bad thing to interfere 
with freedom of speculation, which may be, and often is, 
the immediate means to a renewal of business, and which 
is, indeed, founded on the existence of confidence on the 
part of the speculators. All the arguments and evidence 
are not, therefore, on one side; but it is, neverthe- 
less, an undoubted fact that the mischief done by 
rash and heedless speculation in all our chief indus- 
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tries is serious, and has more than once come near to 
being calamitous. 


A DRAINAGE SCHEME FOR MELBOURNE. 


Tue British Colonies afford examples of towns growing 
with great rapidity which are passing through an — 
rience, or evidently are about to do so, already full 
realised in this country. The drainage of towns is a sub- 
ject with which our engineers have long been familiar, 
and in this respect they are peculiarly qualified to advise 
the authorities of the younger communities in respect to 
the great sanitary problem which has to be faced in all 
parts of the world where civilised men seek to dwell. 
Water supply demands a large measure of engineering 
skill; but the converse process of dealing with this supply 
after it has served the purpose of a great urban popula- 
tion is peculiarly complex, and often extremely perplex- 
ing. Melbourne, the metropolis of Victoria, is now in a 
condition, with regard to its drainage, such as would fur- 
nish materials for a harrowing report, supposing the cit 
to be officially visited by an inspector from the Englis 
Local Government Board. But Melbourne is in a posi- 
tion to take care of itself, and is now about to do so. 
The effort thus being made certainly comes none too 
soon, though it is a singular fact that the general death- 
rate of the city is by no means excessive, as compared 
with some of our English and Scotch towns. But Mel- 
bourne ought to be exceptionally healthy, in virtue of its 
climate and situation and the absence of overcrowding. 
The population per house is little more than half that 
which prevails in London, and the inhabitants enjoy an 
amount of prosperity which excludes, unless under 
exceptional circumstances, the destitution and misery 
so common among a considerable portion of the 
labouring classes of the British capital. But while 
the general mortality of Melbourne appears to be 
low, there is a prevalence of zymotic need which 
shows the need of sanitation. In 1887, typhoid 
fever caused 6°87 deaths per 10,000 of the population of 
the city, and was still more fatal in the suburbs, the 
rate for the metropolitan districts outside the city bein 
over nine per 10,000. This is far in excess of typhoi 
mortality in the large towns of England, and we observe 
in addition that the general death rate of Melbourne, 
that is to say, its mortality due to all causes, is showing 
a tendency to rise. In this, which ought to be an 
eminently healthy and pleasant city, we are told that 
the air which is breathed, the water that is drunk, and 
even the food that is eaten, are all more or less polluted. 
Justification for these statements is found in the Reports 
of a Sanitary Commission appointed in 1888 to inquire 
into the condition of Melbourne. Practically all the foul 
liquids of the place flow in open gutters on the surface of 
the public streets, and there are other abominations 
which we do not care to specify. This state of things 
exists among a population exceeding 400,000, and which 
is expected to be quadrupled in the next forty or fifty 
years. 

Recognising the absolute necessity of remedying this 
perilous state of affairs, the Government of Victoria 
arranged with Mr. James Mansergh, the well-known 
English engineer, that he should visit Melbourne in the 
autumn of last year, for the purpose of preparing him- 
self to report upon the sewerage of the city and its 
suburbs, and the system of sewage disposal which it 
might be considered best to adopt. The visit has been 
paid, and Mr. Mansergh has drawn up his report, 
addressed to the Honourable Duncan Gillies, then Premier 
of Victoria. The report contains ample evidence of the 
care and completeness with which Mr. Mansergh has 
conducted his investigation and prepared his recommen- 
dations. Heis explicit as to the extremely unsanitary con- 
dition of Melbourne, his residence of eight weeks in that 
city enabling him to endorse the condemnation recorded 
by the Sanitary Commission, to which he adds :—‘“I 
should like to use much stronger language than they have 
adopted.” Such are the present arrangements in regard 
to drainage and matters connected therewith, that Mr. 
Mansergh has no hesitation in saying they are “ directly 
or indireetly responsible for the epidemics of diphtheria 
and typhoid fever, for which the city is notorious.” The 
opinion is also expressed in the Report of the Com- 
mission that a well planned and properly executed 
scheme of sewerage “ would annually save hundreds of 
lives, prevent thousands of cases of severe illness, and 
greatly promote the general comfort.” The area which 
has to be dealt. with consists of what is called the Metro- 
politan Board District, and comprehends six cities, six 
towns, six boroughs, and six shires, the combined area 
being 184 square miles, or about a dozen square miles 
larger than the area now governed in this country by the 
London County Council, as succeeding to the Metro- 
politan Board of Works. The population last autumn 
was about 430,000, and this is expected to become 
1,686,000 in less than half a century. In determining the 
scale upon which the sewerage works should be designed, 
Mr. Mansergh had respect to the opinion expressed by the 
Sanitary Commission, “ that any scheme for the sewerage 
and drainage of Melbourne must be of such a character 
as to be capable of development and extension in 
accordance with the growth of the population.” 
As the main works would probably occupy five years 
in execution, Mr. Mansergh proposes to provide for 
an ultimate population—that is to say, after the lapse of 
forty or fifty years—amounting to 1,700,000, ad ony 
: e 

pulation of Melbourne now approximates to that of 

irmingham. Allowing sevent ‘Bve gallons per head 
per day of sewage at the end oft that period, in accord- 
ance with the water supply, the volume will then exceed 
127,000,000 gallons, a quantity equal to the discharge 
from the sewers of London a few years ago. Subject to 
some exceptions, strictly limited in their character, Mr. 
Mansergh proposes that the rainfall shall be excluded 
from the sewers, and carried off to the natural water- 
courses by means of the existing surface channels. Good 
scavenging is to diminish the fouling of the rain water to 
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been expended on p surface channels, Mr. be 
thinks it would be great extravagance to do away with 
them, and substitute a complete separate system of guy 

face water drains. The small proportion of rain water 
admissible into the sewers will have to be diminished A 
the population increases. The city part of Melbourne 
and some other localities already possess underground 
drains for carrying off the surface water, and it is expecteq 
that this provision will be extended from time to time 

It will be seen that the plan proposed by Mr. Manger h 
for the drainage of Melbourne is practically founded 4 
an exclusion of the rainfall from the sewers. Still, the 
scheme provides for the reception, per twenty-four hours 
of about 1°26in. of rainfall from the impervious roof and 
yard surfaces, equal to about cih-louih of an inch from 
the whole area. Pumping power is to be provided at a 
rate equal to twice the daily quantity of sewage, with 
additional stand-bye power equivalent to 25 per cent 
But at the outset only one-third of the pumping power 
to be Leaner ee | provided is to be set up. In dealing 
with the critical question as to the final disposal of the 
sewage, Mr. Mansergh draws largely on English experi. 
ence. After showing that the contents of the Melbourne 
sewers cannot be sent either into the river or the seq 
unless previously Sc gp ees of the solid impurities, he 
says: ‘“ We must fall back, therefore, either upon land 
or chemical treatment, and my predilection is for the 
former.” He has a scheme Le treating the sewage 
chemically, but goes on to specify the advantages of 
applying the liquid to land on the principle of “broad 
irrigation.” After working out seven different methods 
of dealing with the sewage, including ocean discharge 
and chemical treatment, Mr. Mansergh proposes one 
other plan as preferable to the rest. By this scheme 
the entire district is divided into two areas, the eastern 
and the western, the sewage from the former being taken 
to the Mordialloec Farm, south-east from the city, and 
the sewage from the other portion going to the Werribee 
Farm, in a south-westerly direction. Small tanks with 
simple screening apparatus will be constructed at the 
= of discharge, and the sewage is to be distributed 

y means of open or lightly covered channels or carriers 
of gradually diminishing size ; the land being in the first 
instance efficiently drained. The distance from the 
south-east boundary of the Metropolitan district to the 
Mordialloc land is 4} miles, and from the south-west 
boundary of the district to the Werribee land, nine miles. 
The two sites are on opposite sides of Port Phillip Bay, 
the Mordialloe area being 8000 acres, and the Werribee 
2850 acres. The proportion of the population furnishing 
the sewage is 80 per acre in the former instance, and 
110 in the latter. 

The estimate of cost looks formidable, but is subject to 
an explanation which carries considerable weight. A 
witness before the Melbourne Commission having stated 
that the London main drainage works cost thirty-two 
shillings per head, or £6,400,000 for a population of 
4,000,000, Mr. Mansergh remarks that about a million 
more is being spent on treatment works at Barking and 
Crossness, making a total of something like £7,400,000. 
But we are reminded that all this is in addition to the 
cost of what is called “the entire internal sewerage 
system of London,” which Mr, Mansergh has little hesi- 
tation in estimating at £20,000,000. This is a tremendous 
sum, and Mr. Mansergh himself intimates that by the 
modern system of construetion the cost would be much 
less. In the Melbourne district by far the largest portion 
of the internal sewerage remains to be constructed, and 
this circumstance adds largely to the estimate. Looking 
half a century ahead, the ultimate cost of Mr. Mansergh’s 
scheme is estimated at £5,816,500. At that date it is 
calculated that the population will have vastly increased, 
as already shown, and the product of a penny rate will 
have risen to £96,775. In 1888, the gross rateable value 
was £5,806,521. The estimated cost of the works when 
complete comprises £2,200,383 for the district sewers, 
£792,000 for the pumping stations, £1,333,471 for the 
rising mains and outfall sewers, £649,721 for ventilation, 
flushing and local sewers, and £812,166 for screening 
apparatus at the ends of the outfalls, and works on 
farms, with £528,759 for contingencies, reckoned at ten 
per cent. The annual working expenses, together with 
repayments of principal in fifty years, with interest at 3} 
per cent., appear as £836,788, from which the water 
revenue is deducted, amounting to £81,140, leaving a 
net annual charge of £255,658. In the year when 
the last instalment of the capital is paid, the rate 
will be 2°64 pence in the pound, but previously, of 
course, it will be higher. When the capital is cleared 
off, the water revenue will pay the whole of the 
working cost. The major parts of the district are to be 
sewered by 1895, and the whole of it by 1898, when the 
charge on the rates will be 5°29d. If the numerous yards, 
passages and public rights of way in the present built 
area are to be sewered at the public cost, a sum of 
£841,317 will have to be added to the estimate, corre- 
sponding to 1°13d. in the pound on the rateable value of 
1898, with a diminishing rate as this value increases year 
by year. A covering sum to add for all lands required, 
and all easements, is estimated at £818,981, equal to 
1:10d. in the pound. These two items would, therefore, 
raise the sched eatianais to £7,476,798, requiring a rate of 
752d. in the pound in 1898. At that date the rate 
would be at its very highest point, and would afterwards 
decline. 

With regard to the entire question, much credit is due to 
Mr. Mansergh for the exhaustive manner in which he has 
conducted the inquiry, and the large amount of time he 
has devoted to it, working out the full particulars of 
estimates amounting in the aggregate to upwards of 
£50,000,000. The sum of money required for the execution 
of the plan evolved, large as it undoubtedly is, need not be 
thought too much, considering the completeness of the 
scheme, and the resources which are available, as well as 
the serious nature of the evils which are to be remedied. 
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rinciple to be observed in a question of this kind is, that 
the estimated cost of a sewerage scheme has to be 
ompared, not comer 3 with the population, but with the 
volume of sewage to be provided for. In the Melbourne 


trict this quantity is exceptionally large, owing to the 
posi water supply, at seventy-five Pot ae 
or head. If this were brought down to the level of the 
London average, the Melbourne sewage would be less 
than half the quantity Mr. Mansergh has reckoned upon, 
and in that case the cost of the sewerage works would 
considerably reduced, especially in the matter of pumip- 
ing. The area of the sewage farms could also be. lessened, 
about 2500 acres taking the place of 5850. It is trne 
that the present estimate does not include the price to be 
paid for the land, but provision is made for the funds 
requisite to drain, leyel, form, and prepare the surface, 
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srejudioed by the circumstance has been a 


change in the, bgt ste of Victoria since his report 
was presented, Opposition having outvoted the 
administration of Mr. Duncan Gillies. 


THE EDUCATION OF MECHANICAL ENGINEERS. 


Ir has been said that Germans are the most instructed 
and the worst tatijght people in Europe. give the 
statement, made by & native, for what itis worth. Recent 
events lead us to believe that the German Emperor holds 
somewhat similar views. He has been denouncing the 
system of education adopted, especially in the lower 
schools, holding that a great deal too much time is 
devoted to i and Byer a too little J Pars gir 
history, geography, and political economy. though at 
first aight it aml appear that the utterances of the 
German Emperor have but a limited application, this 
view will not bear examination. On the contrary, what 


he has said expresses ral truths possessing a cosmo- 
politan significance. teaching of useless knowledge is 
by no means confined to Germany. It is not represented 
solely by hours and day and months and age wasted 
over the classics; an no direction, proba ly, does the 


practice exist to a | er extent than in what is known 
as technical education, using the words in the broad sense, 
and not in that narrow sehse employed by School Boards. 
It may be urged, no doubt, that what a European poten- 
tate has to say on such a subject cannot possess much 
importance; but the truth is the value of the German 
Emperor's words lies not in the fact that they were 
spoken by an emperor, but because they give expression 
to the opinion of an intelligent young man possessing 
enormous opportunities for information con- 
cerning the results obtained from the school system 
which he criticised. We should exceed our province did 
we proceed to deal here with education in general. A 
lesson may, however, be drawn from the German Em- 
peror’s words, which will apply to the methods now 
largely adopted or suggested for the training of engineers. 
His Majesty’s general contention is that there is only 

a limited period in every man’s life during which he can 
devote his energies exclusively to acquiring information. 
That the amount of information existing is practically 
illimitable ; that no single brain can hold it all, and that care 
should be taken to utilise all the time available in the best 
manner. A distinction must be drawn between the 
earlier and the later years of a man’s life. An engineer 
with his wits about him, with trained powers of observa- 
tion, and fair receptivity, will go on learning to the end 
of his professional life, however extended that may be. 
But after he has left school and college he is supposed to 
be engaged in work which brings pecuniary remuneration. 
While at school or college he is not earning; during that 
period he is a dead weight on the State, to the maintenance 
of which he contributes nothing. If, now, all this period, 
or a great part of it, is spent in learning that which is of 
no subsequent use to him, in the sense that it does not 
tend to make him a valuable member of the community, 
then itis clear that much time and money must be wasted. 
We speak here of the State rather than of parents, because 
a great many of the facilities for instruction provided now- 
a-days are in a way the work of the State—work in aid 
of parents. Furthermore, the German Emperor put 
what he had to say on a State basis. It was on the subse- 
quent value as a citizen of the product of the German 
“Gymnasia ” that he dwelt. Now if any engineer, civil 
or mechanical, in good practice examines the curriculum 
of many of our technical schools and science colleges; 
if he reads the text books written and published in limit- 
less numbers by those who set about to instruct youth; 
if he looks carefully into the examination papers set, he 
cannot fail to admit that to a very large extent the 
modern system of training engineers goes on a totally 
wrong basis; the great defect being that a great deal 
too much is attempted. Knowledge in the present day 
has become specialised. The tendency is to specialise it 
more and more. The youth undergoing a e years’ 
course Is supposed to acquire quantities of information 
on scores of diverse subjects. The text-books used for 
is Instruction have been written each by a man who 
has made the particular subject of his treatise a speciality. 
To acquire complete knowledge of any one of the subjects 
Would occupy from one to three years of the student’s 
life. To obtain a satisfactory and, for his purpose, suffi- 
cient knowledge, a much shorter period may suffice; but 
the teacher of each subject re y cares very little what 
else the youth learns, and is, indeed, apt to regard time 
otherwise Spent as wasted. There is as the result of this 
specialisation a constant tendency to amplification. The 
teacher of mathematics is not content to supply a lad 
With useful tools, he must carry him on higher flights. 
The teacher of thermo-dynamics is not satisfied with im- 
Per all the information that may suffice in the daily 
ife of a mechanical engineer, he goes much further, and 
80 on all throngh. Ten years would not suffice for the 
poanisstion of that which has to be crowded into the 
Then of @ youth in less than one third of the time. 
ae can be and is but one result. The youth leaves 
ege with a smattering; he knows a little about every- 





thing, he knows nothing thoroughly; and, of course, the 
result is to the last degree unsatisfactory. This end is 
further promoted and brought about by the circumstance 
that rd we cases vos sencbegs are not eomnenes in 
" never have 7 ve - 
Beal exberletise to tel) theta whab €6 veach and What to 
leave untaught. In this respect engineers are very much 
worse off than the members of other professions. In 
our medical schools, for example, attached to the great 
hospitals, all the lecturers and demonstrators are sag 
extensive practice. e hospital ig edly ioe f the be 
pe examples of every form of and accident. 

t us suppose that toa great engineering establishment, 
such, for example, as Ari strong’s, or Crewe, there was 
attached a college, in which pupils should attend lectures 
and receive theoretical instrncbell while the works sup- 
sew every opportunity for the acquisition of practical 
nstruction. t the course be as it is in the rT 
schools, one of five ‘years, then we should have mechan- 
ical engineering taught under conditions closely analogous 
to those under which medicine and surgery are now 
taught. But nothing of this kind exists in Great Britain. 
The fact that a young man in works can attend night- 
schools, as we may term them, to learn theory; or that 
the young man in college can go for a few hours 
week into the workshops to learn practice, in no way 
controverts our argument. The system obtaining in this 
country at present, however excellent as a means of im- 

ing a knowledge of physics and mathematics, is quite 

equate for the purpose of training up engineers. It 
might almost be said that the notion that engineering 
turns on physics and mathematics as two supporting 
pivots lies at the root of the matter. There cannot be a 
greater delusion. On the one hand, men knowing, from the 
professorial point of view, nothing of either mathematics 
or physics, have been and are among the most successful 
engineers in existence; and, on the other hand, men of 
profound attainments as physicists and mathematicians 
are simply nowhere as engineers. 

It may be asked—Would we, then, shut up our technical 
and engineering schools and s? Our answer is, 
certainly not. They are quite tent to do excellent 
work, under proper management. ti , or unfor- 
tunately, it is almost impossible to induce firms to take 
apprentices in the present day, and training colleges have 
become in a measufe necessaries. There is the more 
reason that care should be taken to limit the number of 
subjects taught, and to direct the education of the pupil 
into the channels which are likely to be of most use to him. 
It would extend this article beyond reasonable limits if we 
were to attempt to define with precision in what respects we 
would wish to see c on existing practice made; but 
we may point out, that what holds of one district does 
not necessarily hold good of another. For example, it 
would be a waste of time to go deeply in Manchester into 
questions connected with the marine engine; it would be 
equally waste of time to talk much of ing machinery 
in Sunderland or Hull. Much benefit would, we believe, 
be derived from lovalising the information imparted, 
within of course reasonable limits. Each college would 
then readily obtain a reputation for its teaching of a given 
speciality—just as Cambridge stands first for mathe- 
matics. It may be said that this is narrowing the basis 
on which the colleges would work. That is precisely 
what we contend ought to be done. It is because too 
much is attempted now that the result as a whole is not 
satisfactory. It must never be forgotten that it is not the 
emissive power of the professors’ brains that concerns us ; 
it is the receptive power of the pupil that measures the 
transfer of information. By simplifying the curriculum, 
and teaching thoroughly that which is most likely to be 
of service in the after life of the pupil, the efficiency of 
the technical college will be most promoted. That is 
in substance what the German Emperor has said of 
education in the country over which he rules. 





RAILWAY RATES FOR GOODS TRAFFIC. 


THERE is no industrial necessity more apparent in this 
country at present than a reduction in the cost of railway 
transport for manufactures and merchandise. It is vain to 
pretend that the Railway and Canal Traffic Act has fulfilled 
the aspirations of traders in this respect. The railway share- 
holder is not of course to be blamed, from his own point of 
view, in refusing to sacrifice or reduce his present dividends 
for the sake of heavier traffic returns which may benefit 
another generation of investors. But the public interest 
must be the ultimate determining element in the matter, and 
this influence will be exercised to an increasing extent now 
that the Pons of railway rates reform has been admitted 
by the Legislature. The increased attention which is at 
= being paid to the cheapening of railway charges in 
oreign countries must help towards strengthening the move- 
ment in this country. England is probably worse off as 
regards the mere cost of goods transport than any other 
nation; and, while the English railway companies have 
rather subordinated the transport of merchandise to the 
passenger service, the carriage of goods abroad has received 
at least an equal share of attention with the passenger traffic. 
The tendency of Continental railway management in this 
respect is illustrated in the fact that goods charges on the 
French railways have declined 50 per cent. since the institu- 
tion of the system in 1840; while the passenger fares, except 
for short.period return journeys, have remained nearly 
stationary. Elaborate calculations have often been presented 
to show that engineers, ironmasters, and other freighters in 
England pay. very much more for the transport of their 
materials and their products than is paid by their foreign 
competitors; and this discrepancy is continuously increasing. 
During the present year, for instance, the Belgian State 
Railways have made important concessions to the Charleroi 
ironmasters upon the rates charged for the carriage of 
miueral to the blast furnaces, mills and forges, and of iron 
and steel to the seaboard, and substantial reductions also 
have lately been made of late in the French railway com- 
panies’ tariffs for goods transport. On the Northern Railway, 
for instance, a reduced rate—in some cases 40 per cent. below 
the usual figure—has been introduced for the benefit of engi- 
neering and metallurgical goods intended for shipment. The 
best recent proof of the progressive tendency in the treat- 
ment of Continental goods traffic has been afforded, however, 





in the application of the “zone” system to merchan- 
dise on the Hungarian railways. The mere fact of that 
experiment is a triumph for the advocates of new 
Ppnnded railway management; and, if it is successful, 
it may easily introduce a revolution into trax ; ms 
over Ff uch ies : extended z Praag tn ft Hgts. Wb sone 
method has, at all events, the merit of simplicity—a virtue 
6 icuous by its absence” in a m comprising legal 
and working classifications, preferential rates, and other eon- 
fusions. Henceforward ps rdly Be 130 categories of 
gee ee in Hungary, and each category will refer to a 
zone of ten kilometres. This clasi pation: Will: koparnede 
1800 ies of —_ t in force. The broad 
effect of the change, so far as the cost of transport is con- 
perned, will be to cheapen greatly cominunication over very 
Sng rey short attests it is ho that it 
will aid largely both in velo 
resources of the country and in its export trade. Within the 
first four zones—that is, for distances of twenty-five miles 
and less—the cost of transport will be reduced by 38 per | 
upon the present charges, and the cost of loading and unload- 
ing ms will be decreased by 50 per cent. For distances 
bey: 125 miles a new reduction of 15 per cent. takes place. 
Heavy concessions up ae existing rates are to be made 
upon entire wagon-loads, and the freights are successively 
largely reduced for this class of transport for distances of 


each | 125 miles, for those of 280, and beyond. The adoption of the 


zone system to regulate passenger traffic in Hungary has 
already achieved the remarkable result of increasing the net 
product of the railway working 20 per cent., while reducing 
the cost of fares by 50 per cent. If anything analogous 
follows, as is hoped, from the application of the same idea to 
the carriage of merchandise, it is not impossible that the 
other European countries may feel tempted to a trial of the 
same policy. On the Continent, the State is so generally 
either the proprietor or the airect controller of the railway 
system, that the step could be taken without any serious 
difficulty, and without any of that conflict of interests which 
the mild reforms of Parliament have aroused in this country. 
Such a result would undoubtedly serve to increase the vigour 
of agitation which a large  reaqge of the English indus- 
tria Spree | has lately m conducting against the 
alleged abuses of our transport system. 


SHIPBUILDING PROSPECTS, 


HOUGH the full returns for the United Kingdom have not 

st appeared, there is little doubt that at many of the most 
important building centres there has been a falling-off in the 
tonnage built this year. The Wear shows such a diminution 
as well as its northern neighbour, whilst at West Hartlepool 
there is an increase of some moment. Buteven in some of 
the diminished returns there is a larger inclusion than usual 
of ships built for non-mercantile purposes. In the Tyne 
rettirns, for instance, five or.six ships are included which were 
built for our Government; Barrow has also several included, 
and there are other ports which have been busy. It is 
perhaps significant also to notice that whilst on the Wear 
no Government vessels have been built, there has been a 
decrease in the tonnage of about 20,000 from the high figures 
of 1889. Still the year has been a busy one at most of our 
shipbuilding centres, and the output of vessels and of tons is 
above the average. It is quite ible, too, that in the 
present depressed state of the freight market, there may be 
many who will feel that the check in production which has 
been applied at several of the centres will have a healthy 
influence on the future of the industry. Possibly, also, the 
decrease is due to the fact that a few months ago there was 


a cessation of orders, and that after sgme months of dulness, - 


a number of orders were booked which are scarcely yet 
beginning to be launched generally. There is a good deal of 
work in many of the shipbuilding yards yet; in some of those 
in the North there is work that will give fairly full employ- 
ment for the first half of the year, and it seems to be believed 
that the briskness in the passenger lines will cause orders to 
be given out for more boats of a class such as have not been 
very much constructed in the present year—steamships of 
the size of the Majestic, for instance. There are also under 
contract a number of war vessels, some of which will give 
employment in one or two yards for two years yet; and in so 
doing they will lessen the competition for the mercantile 
ships. It is certain, on the other hand, that there will be 
fewer ships of war built for some foreign nations; and mone- 
tary stringency may also lessen the number of the orders 
that would have been given out for commercial vessels. Thus 
the prospects of the shipbuilding trade would seem to 
indicate a fair amount of work for some months to come, 
but it would not be surprising, with the dulness in the 
freight market, if the latter os of next year were to show & 
further falling-off. The shipping trade is, however, an 
industry which shows rapid recovery, and every year increases 
the area of the employment of the steamship, for the old 
wooden sailing ships are being rapidly removed. As that 
area of employment widens, and as new trades open out, 
what at first seems the surplusage of ships is taken up, and 
there is the need for building to replace the losses both of 
iron steamers and of wooden ships. Of course, the question 
of price has its important bearing on the activity or dulness 
in the shipbuilding yards; of late the tendency has been 
towards lower prices, and though there has been in the last 
two months a recovery from the minimum rate reached, it is 
quite possible that there may be a recurrence to lower prices. 
In cheaper materials and cheaper fuel there will be next year 
some counterbalance for any fall in price, more yang if 
it be accomplished bv lower wages, which would then be 
probable. But the shipbuilding trade may have passed the 
most active point, though there seems to be init the elements 
of a fair amount of activity for some time. 


THE LONDON ELECTRIC SUPPLY CORPORATION, 


In our impression for November 21st, we gave some partict- 
lars of the fire which, occurring at the Grosvenor Gallery dis- 
tributing station of the London Electric Supply Corporation, 
brought its operations for the moment to an end. Tremen- 
dous exertions were made to reinstate the plant, and in a 
very few days a sufficient number of converters was got into 
place to supply some circuits. The anxiety of the engineers of 
the corporation to do as much as possible led them to gradually 
overload the converters. These were intended to carry thirty- 
five ampéres. The load was by d s forced up to nearl 
seventy ampéres, and after a week, as might be expected, 
they broke down. ‘The directors have wisely taken the buil 
by the horns, and resolved to make no more attempts to supply 
light until they have everything in perfect order. The Fer- 
ranti Company’s works are going day and night making new 
converters, which as fast as they are finished are sent down 
to Deptford, and there tested for hours with double 
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the current they will subsequently be called on to carry. 
Any converter showing the least sign of failure is immediately 
returned to the works to be made right. Meanwhile, certain 
improvements deemed desirable, although not necessary, are 
being made in the great Ferranti dynamos. The vulcanite 
caps on the poles of the field magnets are being doubled, so 
that should a flaw by chance develope in one, it will be 
covered by the other. The armature is being rebuilt, and 
the insulation improved. The new 700-horse power hori- 
zontal engines are ready, and have been under steam. The 
engineers hope to have everything ready for a fresh start 
about the beginning of the year, and will then transmit 
5000-horse power to the Grosvenor Gallery station, the 
pressure being 10,000 volts at Deptford. It is intended to 
run the converters for at least a week at full pressure, the 
current being sent to earth, before the light circuits are put 
on, to make it perfectly certain that there cannot be another 
failure. It is, we think, to be regretted that the directors, in 
compliance with constant demands for light, began to supply 
it before they were really ready. They are not to be blamed 
for what has occurred. They have been very unfortunate; 
but the steps now taken may be regarded as better late 
than never, and will no doubt command success, as well as 
deserve it. 


LIGHTING THE EASTERN SEAS. 


On several previous occasions we have recorded the progress 
made in providing lighthouses on many of the shores along 
the line of which our vast maritime traffic to the East is 
carried on. When last doing this we named the addition of 
two fine lights erected on the southern coast of Ceylon, and 


remains more for our authorities to do in that crowded, 
enclosed highway for ships. 


A NOTEWORTHY PRECEDENT IN THE SILVER TRADE. 


Tue Home Secretary has made a precedent at Sheffield 
which is certain to excite much attention in other industrial 
centres. In the silver and electro-plating trades the pressure 
this year has been something enormous. Owing to the 
general prosperity, the orders for Christmas and New 
Year presents have far exceeded those of any other sea- 
son. It early became evident that unless some relaxation 
of the Factory Act regulations could be secured, a large 
number of these orders would be lost through sheer inability 
to complete them withinthe time. The work of buffing, burnish- 
ing, and polishing is done by girls and young people, whose 
working hours are rigorously restricted by the State ; and yet 
without their assistance delivery of the goods isimpossible. Mr. 
James Willis Dixon—Messrs. James Dixon and Sons, Cornish- 
place—and several other leading gentlemen of the silver trade, 
represented the circumstances to the Home Secretary, point- 
ing out that unless they were permitted some privilege in 
working, they must of necessity lose the orders and disappoint 
the merchants. The Home Secretary, taking a broad view 
of the situation, has fallen in with their ideas, and the 
London Gazette of Tuesday contained an order authorising 


| the employment of buffers, burnishers, and polishers up to 


we have now to add to our record of progress the commence- | 


ment of two additional lights on the Chinese coast; one of 
these being situated in the neighbourhood of Cape Cami, 
near the Straits of Hainan, and the other at Waylau, further 
to the northward. The Imperial Customs Board of China has 
long displayed a commendable activity in extending its list of 
these important aids to navigation. The officers who control its 
operations are, we believe, all Europeans, and are therefore 
naturally fully alive to the necessity of multiplying lights 
along so dangerous a coast line as that possessed by China. 
But it will be admitted that they could not carry out their 
views unless the utility of them was intelligently recognised 
by the higher among the native authorities of the Empire. 
What is being accomplished is therefore equally creditable to 
both parties. Although, however, the last twenty years has 
witnessed a noteworthy advance in the provision of lights on 


the Eastern routes, it is yet much to be doubted whether our | 


own authorities nearer home have done all that it is 
incumbent upon them to do. Commanders both of our 
naval and mercantile marine complain that there exists too 
much of a disposition to ‘“ rest and be thankful’ with respect 
to the provision of lights in the Red Sea, and the recent 


stranding of a Peninsular and Oriental steamer, near the | 
little island of Perim, would seem to show that there yet | limits of the Presidency. How is it, it will be natural to | much as a Hindu looks upon his idol—namely, a8 4 


ten o’clock p.m. from the 16th to the 24th of December. 
At one time the week before Christmas was known as 
“cutting,” owing to the extra hours worked up to Christmas 
Eve. The Factory and Workshops Acts put an end to this 
practice, and the benefit of relief given to the silversmiths, 
while attracting local attention, will no doubt be duly noted 
by other trades, with a view to exigencies which may 
embarrass them at times. 


MANUAL LABOUR versus MACHINERY. 


By the returns of the Madras Board of Revenue we are 
made acquainted with a fact which, in these days of the 
supersession of hand labour by machinery in nearly every 


department of work, is exceedingly curious and not readily to 


be accounted for. Although cheap foreign textile goods are 
now and have for many years past been largely imported 
into the Madras Presidency, the native hand-loom weavers, 
so far from having been worsted in the competition with such 


imports, have not only maintained their former numbers, | 


but have even somewhat increased them. It is not to com- 
petition of that character that these sons of the soil have 
alone been exposed. They have had to fight, in addition, 


against the production of no less than eight large cotton | 


factories established among them, these using up, we are 
told, no less than 20,250,000 lb. of cotton twist annually. In 
spite of both these forms of competition, there are now, we 
learn, no less than 300,000 hand-looms working within the 


ask, that the workers of these have, under the circumstances 
been able to maintain their ground? That they should have 
contrived to do so is in opposition to all belief founded on 
European experience. Unfortunately, the Madras Board of 
Revenue attempts no reply tothis question. We should have 
been glad to know if the native hand-loom productions are in 
any respect superior to what machinery can turn out, or as to 
whether there may not be caste prejudices operating to 
insure a patronage opposed to all customary rules of buying 
in the cheapest market. 








LITERATURE. 


Surveying and Levelling Instruments. By W. F. STAantey. 
E. and F.N. Spon. 1890. 
Ir is a pleasure to be able to offer so hearty a welcome 
to a new book as this one deserves. A book describing 
the exact details of construction, the various modes of 
using and the best means of keeping in good order the 
instruments used by engineers, has been a great want in 
English technical literature. Our American cousins are 
in this matter ahead of us; they have had, for several 
years at least, one thoroughly good treatise on surveying 
instruments which condescends to go into matters of 
detail. It is not that there are not many English books 
| entitled “Surveying,” and several of them have no 

doubt been written by men having considerable ex- 

perience in the field; but when any one of them is opened 

we find one large fraction of it filled with surprisingly 

elementary “ paper geometry,” which has about as much 

to do with practical surveying as the art of writing verses 

has to do with engine driving; another large fraction of the 
| thickness of the book—these books are always padded to 
| the bursting point—is filled with tables of sines, tangents, 
| logarithms, &c., which are better and more conveniently 
| found in Chambers’ or other mathematical tables, and 
with tables of “latitudes and departures,” those charm- 
ing aids to youths innocent of the power of arithmetic 
multiplication; and a third portion contains pictures of 
a few instruments as they might be seen at, say, a chain’s 
distance or in a cheap instrument maker’s catalogue. 
These pictures have at least this merit, that the student, 
after carefully studying them, will, if he be intelligent, 
be probably able to distinguish between a level and @ 
theodolite when he sees them in juxtaposition, and this 
| must be deemed useful, since the accompanying text 
would hardly lead him so far. The result is that many 
| men who have practised surveying—after a style—for the 
| better part of a lifetime look upon their instruments very 
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thing to be worshipped from the outside, but as to| pattern of each instrument is illustrated and described in | and the correction of evident misprints; but the state- 
inquiring what the “ inside works” are, or meddling with | detail, and the constructive points are discussed in no | ments are nowhere ambigaous, and may be relied on for 
them at all for better or worse, that would be a| egotistic or illiberal spirit. accuracy. 
sacrilegious act ‘no’ for the likes of them” to perform. After a short historical sketch the work proceeds to Then follow two long chapters on various forms of 
In this latter opinion they are probably correct ; but it | mention the different alloys used and their various uses, | levels and levelling staves. The descriptions of the 
might have been otherwise if technical education had | along with some notes regarding instrument-makers’ tools | constructive details of the instruments are very com- 
been in their day, or, for the matter of that, in our day | and the best cutting speed to be used with them. We | plete, and their relative merits are discussed fairly and 
also, a little bolder in its methods than it was or is. here note the absence of any mention of aluminium | with judgment. The explanation of the permanent 
It is a distinct advantage to the technical public when | bronzes. Then follow short sections on soldering, lacquer- | adjustment of the dumpy level is not sufficiently full and 
& man like Mr. W. F. Stanley, who has been engaged all | ing, and preparation of lenses. Chapter II. is devoted to | explicit, and it appears as if there were some confusion 
his life in making and improving instruments of all | a useful and clear exposition of practical optics, which is | regarding the collimation of the Y level, in consequence 
kinds, can find time—and has the inclination—to write a| characterised by the entire absence of mathematical | of which the Y level is said to be superior to the dumpy 
ook descriptive of the things he has so intimate aknow- | formulas from it. This chapter also gives a general | so far as capability of perfect adjustment is concerned. 
ledge of ; always provided that the book does not turn | account of the structure of the telescope, its eye piece, | As this is an idea not confined to the author of this book, 
out to be a trade catalogue. The book before us is| and the webbing of the diaphragm. The next chapter | it may be well to offer one or two comments upon it. If 
not at all of that character. Quite justifiably and pro-| deals with magnetic instruments, and contains much | by the “collimation line” of the telescope is meant the 
perly his own instruments occupy an important place | useful information regarding corrections for variation, | optical axis of its lenses, then the Y level gives no 
among his descriptions ; but these are by no means con- | maintenance of magnetism, re-setting the centre, &c. | means of bringing this coincident with the axis of the 
ed to his own patterns. Indeed, a large variety of | We might here and there desire a better English style,! Y journals. What is possible is the adjustment to 
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arallelism with these journals of the line of collimation, 
Yefined as follows:—‘ The line of collimation is the line 
joining the intersection of the cross-hairs with the point 
on a staff or other object whose image is formed at this 
intersection of the cross- "Phis line is not 
So chet oaths ae” 
the instrument er ike it so exac . In 
the ¥ val the eallimaton fn as last defined is brought 
p to the centre | the outside turned rings of 
the tube by moving the cross-hair diaphragm. 
This gentré line of the rings is then brought at mght 
angles to the vertical axis by help of the adjusting screws 
at the bases of the stumps of the rings. The result is to 
bring collimation line dicular to the vertical 
axis. his last is the result, and the only sg 
one; the intermediate results are of no practical use. e 
same result is quite equally well obtained in the 
level direc . by adjustment of the nae ton i a 
Thus in the dumpy one operation only is req 
what is done by two ons in the ¥ level. “It would 
be a great practical advantage to get the optical axis 
perpendicular to the vertical axis; mh One fs not possibie 
by help of the adjustments in eith of level. Tt 
can Se tanned bey ansuceia Werbonenabl anship on the part 
Of What ie really of fil eal in 
What is ly ill greater tical im 
to get the line of collimation Rhnetly 
motion of the 


focussing, 4-¢.. 


ce is 


to the 
telescope tube as it is drawn out for 
parallel te the conve Tees of the outer 


tube in which the inner tube slides in the focussing | sol 


motion. Now, it may be that the instrument maker can 
more easily make this outer tube centre line coincident 
with centre line of the turned outside rings of the 
Y level than he can make the same tube centre line 
perpendicular to the vertical axis of the dumpy level. 
In so far as this may be the case the Y level may have 
an advantage over the dumpy in respect of accuracy of 
adjustment; but it is only on this ground that 
substantial claim for superiority can be maintained. 
From the mechanical engineer’s point of view it is 
hardly n to say that, although the getting of the 
air of lines perpendicular would recognised to 
more difficult than the getting of the other pair 
arallel, the difference would not be recognised as any 
he to selecting the dumpy design if it be otherwise 
preferable, as it, without doubt, is. 

Chapter VI. is deyoted to the practical problem of the 
division of the circle, verniers, clamps, and tangent 
screws. It forms an extremely useful and practical 
essay on this subject. The protection of tangent screws 
by dust tubes is mentioned. on mention is made 
of the similar protection of levelling screws. This latter 
is practised in America, and is an excellent arrangement. 
The spring tangent serew is not appreciated enough in 
this cnantey. | e English makers actually sell instru- 
ments in which some of the tangent screws have spring- 
boxes, and others run through an ordinary split nut. The 
inconsistency seems to have no reason fot it, unless it be 
that inconsistency is a fundamental and inherent item in 
i STE Son option of tho gush ol] the t 

In the n ion of the wor! i $ 
of theodolite, sevall and large, are deseril ised with e U 
accuraey and fulness. The “ mechanical brag * 
is a recent improvement well worthy of ta as it 
saves considerable time in setting up ace’ y over the 
station. In this part of the work we find mple- 
Hay’s curve ranger described. In Chapter VIII. & 
number of mining instruments are described, and then 
follows a chapter on “ Direct Subtense Measurement of 
Distance.” Naturally this is one of the most interesting 
parts of the book; and here we find tions 
Porro’s anallatic telescope, various forms of ta meter, 
including Stanley’s—which appears a substantial and 
reliable instrument—Eckhold’s omnimeter, and Mr. W. N. 
Bakewell’s ingenious “ tangential arrangement,” which 
is really nothing more than a micrometer arrangement for 
measuring with minute accuracy il changes of vertical 
angle of the telescope. Further chapters are devoted to 
sextants, clinometers, plane tables, and land chains. It 
is curious that the plane table has found so little favour 
in England. It is perhaps not commonly known that it 
is extensively employed on the Continent, and is there 
found capable of doing excellent land-surveying work. 
For geological surveying it is peculiarly well suited. 
These notes as to the contents of Mr. Stanley's work 
show that it is very well up to date, giving the most 
modern information obtainable, and not confined to 
British practice; such an Americanism as Burt’s solar 
attaches for instance, paar its due gad in these 

ages. engravings are well done, an printi 
ne ther, we think that this is one of the 
most useful itions to technical literature that has 
appeared for some time. , 





Elementary Art Teaching: An Educational and Technical 
Guide for Teachers and Learners. By Epwarp R. Taytor. 
London: Chapman and Hall, Limited. 1890. 

Mr. TayLor might almost be styled the apostle of 

practical training in the workshops of art, as opposed to 

that technical knowledge sought to be conveyed in the 
lecture-room, which we have heard advocated so vigor- 
ously, and contended for often so ignorantly, as we 
venture to think, during the past few years. To use his 
own expression, he tries to put “ practice in advance of 
theory, the concrete before the abstract, the language 
before the grammar, the power to draw ornament before 
teaching its analysis, the power to draw an object before 
teaching perspective, the figure before anatomy, and 
exercises in design and inventive drawing before its theory 
and history.” Much of this is excellent and very 
refreshing after all the nonsense that has been talked 
latterly about the value of technical education. The 
truth is there is no education like the good old-fashioned 
process of “trial and error ;” but, if anything, Mr. Taylor 
shows a tendency in his method of teaching to wnderrate 
the value of technical experience. Train the eye to see, 


he says, and the pupil will be able to dispense with all 
such rule-of-thumb methods as cut-and-dried laws of 
erspective. Now, it is just here that we take leave to 
aie from Mr. Taylor for while cordially agreeing with 


that all owl should be subservient 
to and not subversive of ne) ps ll and ered 
the Sve may very 


ience, we contend 

u side, corrol 
explaining one another, so 
Sanaa br Sn, tok contents 


to s . 

an “When you on ein to 
is correct a rule of tive you soon in to 
see that it Vf Now, tee dan be no doubt that this is 
true to a great extent, and that the ay wagehbs method of 
ning from rules to particular cases, however 

much to be deprecated when divorced from the deducti 
process of trial and error, may still be a useful 
accompaniment of the latter. ‘The kiero that a 
certain answer to a sum is the only correct one, need not 
event the student from working the probleny out, for 
Kime, and, as a matter of fact, possessing the right 
solution of the difficulty, he must inevitably start again 
rom the beginning every time he arriyes at @ different 
usion. That there is no royal road to any branch of 
know. we may concede to Mr. Taylor, but that is no 
reason why the path should be made unnecessarily difli- 
cult for the art student, by denying to him the benefit of 
re wisdom which the experience of prede 


aly 
It was once 


luced to axioms. The chapter on psy’ ical 
nfluences, and the way in which @ pupil’s rendering of a 

id chject is often influenced by his knowledge of its 
actual form, is very curious and interesting. e boy, 
i ing a drawing of a rectar house, inaiated on 
p Boas both ends of it, and when asked if he could see 
them both at the same time, replied, “ No, but they are 


a m 
is illustrates the attitude of mind in which a 
at many beginners sit down to make their first draw- 
fg rom e object, and we contend that if the elem ety 
ules of tive were instilled part passu wi 
first lesson in drawing from the model, there would be 
less likelihood of such blunders occurring as the endeavour 
to show six sides of a cube at once ona flat drawing- 
board, as did another of Mr. Taylor's pupils. Howeyer, 
we offer these criticisms with some diffidence, foating t 
Mr. Taylor is so well qualified to speak with authority on 
the subject of art education; and his volume contains so 
much sound advice and so many practical hints, that it 
should be welcomed by both teachers and learners as @ 
very valuable addition to the library of handbooks on art. 
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CLEVELAND INSTITUTION OF ENGINEERS. 


DESICCATION OF BLAST IN THE MANUFACTURE OF 
PIG IRON. 


At the meeting of the Cleveland Institution of Engineers, held at 
Middlesbrough on Monday, Mr. Charles J. Bayley, of Stockton, 
the President, in the chair, the discussion was taken of the paper 
contributed by Mr. William H. Fryer, of Coleford, Gloucester- 
shire, on ‘The Desiccation of the Blast in the Manufacture of Pig 
Iron,” and read at the last meeting. 

The secretary read a letter from Mr. Fryer, who was unable to 
be present, in which he remarked that at the last meeting Mr. 
Stead had stated that he purposed getting some information from 
America on the difference in furnace yields in hot and cold weather. 
He (Mr. Fryer) thought an extract from Mr. Andrew Carnegie to a 
friend, bearing upon this question, would be of interest. It was 
written in April, Tags, Mr. Stead might quite assume that ‘08 and 
cent. expressly stated the ave quantity of moisture in the blast 
throughout the year. In another paper he had written he had 
given the relative quantities in the autumn and winter quarters, 
which were respectively the most moist and the driest seasons in 
this country. ith respect to what was said by Mr. Hawdon, he 
had drawn up a separate paper on the Bessemer process on the 
lines of Professor Akerman. The letter referred to above said:— 
‘* The difference which we find in the running of our blast furnaces 
during cold, dry weather, and the moist, sultry summer is so great 
that we are disposed to examine this matter. During the cold 
weather of last month—March, 1885—we had one furnace, Lucy 
No. 1, which made 1946 gross tons one week and 1848 the next 
week. This is far beyond any product, as far as I know, ever 
reached by us, and is no doubt mainly due to the dry atmosphere. 
Our furnaces pay! fall off during the summer.” 

The President said Mr, Fryer’s paper raised a great many P reg 
for discussion. Some of the calculations were very finely drawn, 
and he could not say he agreed with the author in many respects. 

Mr. Stead stated that since last meeting there had not been 





time te get replies from America about this matter. The letter 


————— 
cited by Mr. Fryer referred more to quantity of i 
to saving of fuel, and this latter was ieee 2 headroaen — than 
Fryer’s calculations were correct, so far as he could Verif Pen 
and he thought there was no doubt at all that coke would a vas 
. a considerable extent if the moisture could be drawn Pag it. 
it entered the furnace, ey knew if they got lates 
im the Furnace through, the breaking of a tuyere, white iron ma 
Ee blast the quality of | 


cess toe moisture 

tity of moisture red © than Foeish ary 
w 
expect. If seemed to | agyone wanted to convert hi 
ironworks into a chemical laboratory, he could not do better thay 
endeavour to follow out Mr. Fryer’s idea. It was all ver well in 
theory, but it would be a different thing in practice. He might 
mention that this proposal to desiceate the blast had been mooted 
over and over again, and it seemed to him that it must be a ‘ood 
thing to dry the air going into the blast furnace, and that it 4 ht 
to result in a saving of fuel; but the question was, could it’ be 
done chea y oa, 
illiam Hawdon remarked that at Newport vork 

Middlesbrough, they had several times noted : Tronworks, 
in the air was, and it varied 


very considerabl “Te eacreture 
x erably, For ins’ 

day in January, 1886, it was 06, and in pen following 1 mr 
“61. It was very evident that if the moisture were taken from th 
air the furnace would work very much more regularly and “wes 4 
mically. It was a pity Mr. Fryer did not give more of his 
or ce in the practical working of his method of drying the 


Mr. Charles Wood, Tees Ironworks, Middlesborovgh, said it 
would be an excellent thing if they could dry their blast, but the 
question was what would be the worth to them, and whether tho 


has | expense of mre, out the process would not be more than they 


could gain. Acco to Mr. Fryer’s figures about nine Ms 0 
water would be taken "be by his a be ie for every Tes : 
coke, so that in a furnace making tons they would have 1800 
gallons of water to deal with, in addition to the chemical products 
required for desiccating the blast. That meant a very large bulk 
of materials, exclusive of the water, and as the would have to be 
renewed continually an enormous additiona plant would be 
necessitated. It appeared to him that for drying the blast they 
would require an apparatus as big as the furnace itself, and that 
would mean very heavy expense indeed. The cheapest plan seemed 
to put the coke direct into the furnace. The addition of a third 
apparatus in connection with the blast furnace would be anything 
but agreeable to the gers, for they had quite enough to look 
after as it was. The extra quantity and improved quality of meta] 
obtained from @ furnace on a cold day was not altogether due to 
the smaller percen of moisture in the atmosphere, a great deal 
of it was owing to the fact that the air was pec "here was 
more air passing through the blowing engines in winter than on a 
very hot day in summer, and the make of the furnace was exactly 
in proportion to the quantity of air passing through the engines, 
As a rule, no less coke was consumed in winter than in summer, 





t | but they had the advantage in the quality. He had always found 


the furnaces drove better and e a better class of iron after a 
few days’ dry weather. 

_ Mr. F. H. Marshall, of the Ormesby Ironworks, said this sub- 
ject had been Messrs. Cochrane and Co., the proprietors 
of the Ormesb orks, for a iderable time, and had had 
records made for years on atmospheric moisture, but nothing 
definite had been done in regard to tt. y had found from two 
to six grains per cubic foot of air. Assuming that a furnace made 
100 tons of iron per day, that meant that tons of air would 
have to pass through the furnace for each ton of pigiron. here 
could be no doubt that extra water put into the furnace in the 
Bact necaanitated a large consumption of fuel, and affected the 
q y of iron. Mr. Fryer, however, ap to have over- 

i the benefits of the process and under-estimated the cost, 

Mr. Keith, of Jones, Dur , and Co., Normanby Ironworks, 
beers 4 the paper a very im t one for the Cleveland district, 
but i Fas Seteeely protable hat the district would put up such 
apparatus as Mr. Fryer described, especially as they were too big 
and expensive. 

The President said the drift of the discussion seemed to be that 
such an apparatus as was for the desiccation of the blast 
was im ble for the Cleveland district, and he could not help 
thinking it must cost more than 44d. a-ton to carry out the work. 
Mr. Fryer had stated that the blast lost its pressure when it entered 
the furnace ; if this were correct how did it happen that the stock 
frequently fell when the blast pressure was suddenly taken off the 
the furnace, in fact when a furnace was hanging, this method was 
sometimes employed for breaking down the obstruction. Mr. 
A pad system of drying the blast required two towers—the size of 
old boilers he took it—per furnace making 50 tons per twenty-four 
hours, and for a furnace making 150 tons per day sould require 
probably six towers. 

A vote of thanks having been to Mr, Fryer, the Secre- 
tary read a paper by Mr. James Davis, of the Parkgate Iron and 
Steel —" Rotherham, an abstract of which will be found on 
page 010, 








THE JAFFA AND JERUSALEM RAILWAY. 


Tue last number of Mr. Forney’s paper, the Railroad and Lngi- 
neering Journal, contains the letter which we give below. It was 
written by the representative of the Baldwin Locomotive Works. 
The engine referred to is of the Mogul type, with cylinders liin., 
by 18in. stroke, and six driving wheels 4lin. in diameter, anda 
“Pony” truck. The weight is 26 tons; the gauge 3ft. 3in.:— 

Hotel Jerusalem, Jaffa, October 3rd, 1890. 
Messrs. Burnham, Parry, Williams, and Co. 

Gentlemen,—I am very glad to be able to 
successful trial ~~ of the first engine—J 
was out to see it, including the Turkish Governor and his court. 
It was estimated that at least ten thousand ple were on the 
housetops and along the line of the road, and over two-thirds of 
them never saw a locomotive before. Many of the Arab women 
moved their household effects along the line of the road several 
days ago, so as to be on hand when the great thing went along. 
Many flags were hoisted over public buildings in honour of the ovca- 
sion. 1got an American flag from the Consul and put it on the front 
bumper. The French engineer put two French flags on each corner 
of the cab, and we secured a Turkish one on the other corner of the 
bumper, and so we went up into the town. I doubt if any other 
— built by the works ever received so much attention as 8-24 D; 
and as for me, well, I never expected people to regard me as 
the Arabs did to-day and have been doing. They simply think 
that I have been cutting and carving it out of a lot of railroad iron 
and boxes. They have a great respect for the French engineers 
and think them very smart; but when it comes to making 4 
machine such as they saw to-day, “they can’t do it in France, 
‘they had to send to America for a man to make it.” The officers 
of the road were very much concerned about the engine getting 
through some of the sharp curves along the wall, and also the 
strength of the track ; in fact, they offered to make any alteration 
I might want. I had examined the track carefully, and saw 
nothing that the engine was not able to take easily. Before 
peomonges Bon 5 got some screw jacks, blocks, and other things, and 
were piling them up on the engine. I asked the superintendent 
what they were for, and he said to put her on the track if she got 
off, *“ el said ; ‘‘but we won't need them.” We went 
over the short piece of road in good style and without a stop. 
She went fast enough also to keep the flags to the breeze, so that 
all could see what sort of per were. They were all very 


much pees od tha made that the engine 
eurved so nicely, ry has all come right so far and 


report that we made a 
affa—to-day. All Jaffa 





without tcoutle We expect to start on the second one to-morrow. 
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he 
iis 
he 
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RAILWAY MATTERS. 
Mr. R. Prick-Wituiams, M. Inst. C.E., has been ap- 


pointed consulting engineer to the Tasmanian Government. 


Tux new railway extension connecting the Orange Free 


State with the Cape system was opened with ceremony on | 93.9 


Tuesday. 4 . 
THE City and South London Bipotate Ballway bs 
lic yesterda, moraine. e 
geet a . 0, and remoned King illiam-street without a 
hitch, The trains ran during the day with but one slight and 
temporary hitch. 

A GENERAL meeting of the Royal Portuguese Railway 
Company will, the Times Lisbon lent says, be held 
on the 20th inst., to ratify the transfer to a Spanish ra pa com- 

ny of the Madrid-Caceres- Portugal pavieag aad all the material, 
also of the railway in constraction from Placencia to Astorga, 
altogether 1300 kiloms. of line. 


We have received from Messrs. McCorquodale and Co. 
a copy of the Railway Diary and Officials’ Directory,” and also 
their ‘‘ Railwa Almanack” for the ensui year. is not 
only the best iary for all railway men, but it is a very handy 
diary for anyone, and contains a great deal of information respect- 
ing railways, railway companies, and railway officials which is 
occasionally valuable to all in business. 


Tur opening of the Cape Breton branch of the Inter- 
colonial Railway recently was an event of considerable importance 
to the Maritime Provinces. Hitherto Cape Breton has had little 
or no railway facilities, and has been divided from the mainland of 
Nova Scotia by the Straits of Canso. This isolation no longer 
exists, and one of the effects of the new railway should be the 
rapid development of the island and of its mineral deposits. 


A COMMERCIAL traveller whe ys iat | returned pom 

xico reports that he was much struck with t wage con- 
pr of the Mexican Gulf eres According the Ameri- 
can Engineering and Mining Journal, the sleepers are of sovnd 
mahogany, and many of the bridges and culverts are, he says, 
built of white marble. Though this might appear, at first sight, 
to be lavish extravagance, the contractors have found the employ- 
ment of these substances to be economical, as both mahogany and 
marble exist in abundance in the country traversed by the line. 


Mr. Grorce CuatTerton, M. Inst. OR writing to the 

‘mes, says:—“ As one of the passengers in the express train due 
i Paddington at 10.30 p.m. on Saturday night , I would like 
to see an official explanation of an accident that occurred as we 
were approaching Swindon Station. The train was almost instan- 
taneously brought to a standstill by the application of the vacuum 
brake, causing an alarming shock. Our engine tore the couplings 
asunder, and ran forward into another engine that was standing 
onour track. Gregory, the guard, appeared much hurt. A debt 
of gratitude is due to the engine-driver, who acted so promesy in 
applying the brake to save the train, at great risk to himself.” 

A GENERAL classification of the accidents on the 
American railways in October last are given in the Railroad 
Gazette :— , 

Colli- Derail- Other. Total Per 


sions. ments. * Cent. 
Defectsofroad .. .. .. — « 16.6 — » Ms. 5 
Defects of equipment .. .. 12 .. 22 .. 8 .. @.. M 
Negligence in operating .. 61 .. 18... 6... - @ 
Unforeseen obstructions .. — .. 15 .. 2. WW .. 6 
Unexplained .. .. .. .. 70 .. 50 .. — 0 10 .. @ 





152 115 “Ws “383 "300 
Thus the derailments comprised over 40 per cent, of the accidents, 
and the unexplained derailments were 43°5 per cent. of all the 
derailments, 


An Order in Council has appeared authorising the 
construction of the Downpatrick, Killough, and Ardglass Light 
perp, which is to be made under the Light Railways—Ireland— 
Act of last year. The undertaking is aided by a grant of £30,000 
from the Treasury. The official journal also contains the order for 
the construction of the light railway between Galway and Clifden, 
the Midland Great Western Railway Company being the eS 
moters, The line must be completed within two years. e 
Treasury have agreed to give a free grant to the underta of a 
sum not exceeding £264, 600. Orders are also promulgated 
sanctioning the making of new lines from Ballina to Killala, and 
between Westport and Mallaranny. To the first-mentioned of 
these the Government contributes £44,000, and in the last case 
they give £131,400. As in the other instances, it is made 
incumbent on the promoters to have the works completed within 
two years from the date of the order. 


A report has been sent to the Board of Trade on the 
accident which occurred on the 8th ult., between Chorley and 
Euxton Junction, on the Bolton and Preston line of the Lancashire 
and Yorkshire Railway, by Major-General Hutchinson, who for 
once does not blame the driver. He says:—‘‘ This accident, in 
which the whole of the 7 p.m. peomenges train from Manchester for 
Fleetwood and Blackpool left the rails about one mile from Chorley 
station, where the train had last stopped, was caused by a slip 
which had suddenly occurred in the slope of a deep cutting just 
beyond Chorley tunnel, the soft clay from which slip had run down 
the slope and formed an obstruction about 24ft. long and 3ft. thick 
over the inner rail of the down line, whence it spread with 
diminishing thickness over the outer rail of the down line and the 
inner rail of the up line. It being quite dark, the driver saw 
nothing of the obstruction till the engine plunged into it and at 
ae reel the = ba ing to the left, slows by the fing of 

e vehicles, an indi the retaining wall supporti e 
slope, which wall Gradual Tporeneed in height a short distance 
from the slip. On finding what had occurred, the dri Bt OBoe 
shut off steam and ap the automatic b: with full e 
train being stopped atter the engine had run about 160 yards from 
where it left the rails.” 


A pampER in the smoke-box of a locomotive is being 
used in the States. The same thing was used in the old Great 
Britain, on the Great Western Railway, many year ago, Mr. 
Peeples, of the Manhattan Railway Company, in writing to 
Engineering News about a damper in the front end of t 


smoke- 
box of engine No, 47, which runs on the Forty-second a : 














of the New York elevated railway, gives the * 
— As far back as 1850, Mr. ‘Roa Winans, of Ba ' it 
heceseary to devise some plan, other than ing the fire door, 
by which to cool down his erat bernie He appli 


a lever to the smoke-box 
and shut it at will from 
Wooten, of the Philadel 
burning fire-box to work 
the boiler to use ome ¢ 

damper in front : 
use on all } 
built at the Bg 
Railway, while ow 
on that road. malar hol 

arranged in g vit! . p nm oF 
close these 4 ph Lae perated by ‘means ws ind 
from the cab. There is a similar device called the ‘ Luttgen’ 
damper, which is around the bottom of the smoke stack, instead of 
in the front door. Either of these dampers is said to work to 
advantage on roads having runs of a few miles or more between 
stations, or when engines are in the round house, &c., under steam. 






On the engines of the elevated road, with their short runs between 
stations, it is not thought that much would be gained by their use. 





NOTES AND MEMORANDA. 


Tue deaths registered last week in London and twenty- 
seven other great towns of England and Wales corresponded 
to an annual rate of 21°3 per 1000 of their aggregate a 
Cardiff rate was lowest with 12°9, and Preston again highest with 


Waritixe in the Chemical News, Mr. A. P. Sm 
maintains that the violet flame fl common in a coal 


fire is due to the chlorine, on grou usly as well as 
Lay e, te that it is not 
due to copper, as suggested by Salet. 


on the evidence of the spectrum of the 

Tne results of the census taken in Alsace-Lorrain on 
the 1st of December show that the town of ET has, in- 
cluding the garrison, 123,566 inhabitants, as agalst 111,987 when 
the census of 1885 was taken; while Miilhansen a population 
of 76,441 ; Metz, of 59,723; and Colmar, of 29,649, the garrison 
being in each case included. 


In London 2293 births and 1787 deaths were fapistered. 
Allowing for increase of population, the births were 445, and the 
deaths six, below the average numbers in the conseaponding weeks 
of the last ten years. Yet with cold weather the annual death rate 
per 1000 from all causes, which had been 18°0 and 20°4 in the 
preceding two weeks, further ruse last week to 21-1. 


A very curious instance of silver thaw is described by 
Mr. H. Sowerby Wallis as nating oven on the 15th inst. On 
leaving Highgate at 8.30 a.m., when the temperature was 22 deg., 
] was astonished to feel smail drops of rain strike my face, soon 
after it fell sufficiently to case my overcoat with a layer of ice; in 
about a quarter of an hour the fall changed to one of snow, and 
the exceptional Spaemenca ceased. to have rain with a 
temperature of 22 deg.—10 deg. below freezing—shows a strange 
anomaly in the variation of temperature with altitude. 


In a paper on “The Mechanical and Physical 
Properties of Sulphur iy pra (SO,),” Professor De Volson Wood 
gives some formulw for determining the values of these constants, 
and from them he has calculated a table of the properties of SO, 
at various temperatures from 20 deg. Fah. to + 140 deg. Fah. 
His figures for latent heat are about 14 per cent. less than those 
obtained by Ledoux, who used other formule, and he considers 
that this close agreement will ingpire confidence in the figu 
oe they probably never will take the place of experimenta 
values. 


Ar a recent meeting of the Paris Academy of Sciences 
a paper was read on “‘ The Compressibility of Mixtures of Air and 
Carbon Dioxide” by M. Ulysse Lala. The author has experi- 
mented upon mixtures containing 11, 19°35, 26-20, 33:33, 40-08, 
47°54, and 56°92 per cent. of carbon dioxide. Between the limits 
of his experimental ra iz., 100°38 cm. of mercury, with 
volume = J, and 1613-96, with v ie = 0°5, the compressibilit 
of mixtures of dry air and carbon dioxi e, when the quantit: 
the latter gas does not exceed about per cent., is contained 
between those of the two used. It was observed, Natwre 
om, that with mixtures richer in carbon dioxide the compressi- 
bility increased. 


Speaking of Mitis metal in his recent lectures on 
“ Magnets,” Professor Silvanus pson states that he has found 


\ r Silvanus Thom s found | 5, 
this metal far superior to ordinary a iron, and not much inferior 
motors 


to wrought iron, for electro- Tt is well known that the 
field magnets of dynamos a made to certain forms, 
mainly to avoid expensive forgings on the one hand, or inferior 
results with cast iron on the other. most cases a compromise is 
made by using good wrought iron for the ight cores and cast 
iron for the pole pieces, the latter inyol ifficult work 8 forget 
out of wrought iron. Mitis metal, it appears, if easily produced. 
would bring about material deviations from existing types of field 
sagneih, especially for the cheaper class of dynamos and motors. 
Indeed, a reasonably small difference in permeability may be 
compensated for by some advantageous design ich could not 
ae be adopted in the case of wrought iron, owing to structural 
ifficulties, 


THE manufacture of new material designed to serve as 
a substitute for bone or celluloid is bed as follows in a recent 
English i Sagem :—The new material, te ‘lactite,” ig 
uced by reducing casein to a gelatinous condition by means of 
rax, ammonia, &c., and then mixing it with a mineral acid and 
water. The following procedure gives results :—10 kilos. of 
caseine are placed in a vessel and 3 kilos. of borax dissolved in 
6 kilos. of water are incorporated with it and heated. The water 
is then run off, and to the gelatinous caseine | kilo. of acetate of 
lead dissolved in 3 kilos. of acetic acid is added, and the mass 
thoroughly worked ther in a mechanical mixer. The acid 
water is then drawn off, and the solid matter subjected to great 
: drive out all possible moisture. The last wae of 
moisture should be driven out by the aid of heat, the resulti 
product being the new material. The new material may be capplied 
in the form of sheets, &c., and may be coloured by suitable 
pigments or dyes, 


Wuey wort is boiled with hops a certain amount of 
nitrogenous matter is precipitated ; further, substances possessing 
antiseptic properties and others possessing a little flavour, are 
extracted from the hops. It is extremely advisable that these 
results should be attained to the fullest degree, and this can only 
be effected by attending carefully to the boiling, and maintaining 
a uniform ebullition the whole time. Breweries and Distilleries 
says:—‘“Mr. C. F. Thatcher a short time ago gave a theory 

laining this. He recommends that the copper be so set that the 
hot gases from the fire first impinge on the centre of the bottom of 

jler, and then travel round the sides. He consi 

much of the want of success which attends steam boi | 
to any inherent fault of the process, but rather to faulty pe 
j should be Ww 


Sirssskss'ed the bottor of the cguan Bik Mans @a, embers, of 
centre of the bottom of the copper, tha ' re 
‘" ar or, vat ures 7 


thesteam should not fall below 50 Ib. or 601b. 1 
ments should be provided for preventing the accumulation and 
the speedy removal of any Until steam-boiling 
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Sree Wactaiese start Rotate 
to sto moti conductor e kinetic ener 
tien ill, ultimately, if small enough, be all changed int electro 
; , and the conductor will begin to move in the op 


c é pe- 
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I retin td been reconverted into kinetic cae Wes 
nsta Hs peste luct shall wero placed near thre 
magnetic poles it would be in a of kinetic equilibrium if the 
i ge to it by a small distur K nays not great enough to 
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j can 
magnetically represented by a pole at the reflection of the first 
pole in the sheet, it follows that with a perfect conducting sheet 
there would be no action such as, in Arago’s experiment, prevents 
motion of the sheet parallel to itself. There would no doubt bea 

radual radiation of the energy due to the varying magnetic field. 
his would have a damping effect on the vibrations much the same 
as would result from resistance in the conductors,” 





MISCELLANEA. 


THE cost of warships, according to the Times, is as 
follows od ton:—England, £30 5s.; France, £46 9s.; Russia, 
£87 5s. The price per indicated pouegeuer is: —England, £30 4s. ; 
France, £56 ; and the United States, £67 2s. 

Messrs. Vosrer anv Co., engineers and yacht builders, 
of Forte smouth, have ing urchased the business which until now 

been ca) on by M Miller, Tupp and Rouse, engineers 
and yacht builders, Creek Works, Lower Mall, Hammersmith. 

By order of the Italian Minister of Agriculture, 
Industry, and Commerce, the International Competition of 
implements for the ntration of , OF new wine, which was 
to he held in Portict fom oe Sth of tember to the 15th of 
October in the present year, be held du the same term of 

ns cxpiaed ts the Ministerial 


the year 1891. All 
Ordnance of the 18th of April, 1890, remain unchanged. 


Tae Royal Agricultural Society has now decided to lay 
a mee voad across the ca. rac rse to the entrance for 
imp! ts and visi as well as probably another by the grand 
stand, and three weigh-bri are to be erected in the different 
yards. The list a Pe or the show to be held at Doncaster in 
June has been decided upon. The stat t of a ts of the 
ppt a Plymouth showed an excess of expenditure over the receipts 


Tue antimony mines of Montignat, in the Department 
of the Allier, which had been abandoned since the beginning of 
this century, are now again being worked successfully. The pre- 
sent exploiters are Messrs. Lassalle and Brullot, of Montlucon, and 
about 400 tons of the antimonial ore were extracted during the last 
twelve months. The Montignat ore was famous in the beginning 

f this century for its high quality. It is said to be quite free 
arsenic, and to con only traces of iron. 

Tue technical who, under the direction of Sir 
Colin Scott Moncrieff, have been to Merv for the purpose of 
examining the state of the i figation works carried out by the 
Russian administration in Central Asia, on the Czar’s estate in that 
a 





on, have returned to &t. urg, bringing very upfavour- 

ble reports of the condition of affairs. The administration had 

roposéd to effect the irr tion of about 250,000 acres of land, but 

Koh the engineer's report it appears that there is no hope of irri- 
gating more than about 32,000 acres at the outside. 


Tue German Agricultural Society has offered a prize 
of 400 marks for the best form of dynamometer for measuring the 

i of goods and other wagoris and vehicles. The prize is to 
be awarded on the report of a commission in March, 1891, and 
the purchase of the apparatus for the society is contemplated. 
The resistances which the dynamometer must be capable of 
registering range from 5501b. to 5500lb, The use of different 
springs is issible. The competition will be open until 
Nbrtare 15th, 1891. Communications should be addressed to 

Agricultural Society—Deutsche Landwirthschafts- 
ft—Zimmerstrasse 8, Berlin, 8. W. 


A yew system of refrigeration, says the Times, by 
means of cold air, has just been inaugurated in London. “This 
pars which is mechanically simple and direct in operation, con- 

in first hanes sr the air, then cooling it, then expanding 
it, using it for refrigerating purposes, and returning it to the com- 
ressors for re-use. A very important feature of the system, how- 





ever, is that the air during expansion is made to do useful work in 
driving the compressor engines.” Wherein lies the novelty the 
Times does not say. That which is described is very like other 
machines and systems which are old, but the Times’ engineering 
scientific paragraphs more often require pardon than praise. 

Parer has been tried as a material for horseshoes. 
The Pi Makers’ Monthly Journal reports that Julius Goldberg, 
of Wei e, near Berlin, has made a horseshoe out of paper 
which, it is claimed, expands as much as the horny part of a horse’s 
hoof on which the horse treads. The paper shoe does not get 
brittle during use, but remains durable and tenacious, and resists 
the action of water, and even manure, in which the horse fre- 
quently stands. It does not get smooth or slippery from constant 
use, and it can be glued, not nailed on. The new horseshoe is 
made of pavehinent paper, prepared by a saturation of oil, tur- 
pentine, &c., and impenetrable to dampness cr moisture. Thin 

yers of such paper are glued together until the desired thickness 
necessary for the horseshoe is attained by an agglutinant, 
which is indifferent to the action of moisture. It is then heavily 
pressed. 

* AccorpInG to the Liverpool Journal of Commerce, 
three men have lost their lives on board the steamer Mozart 
through asphyxia, induced by breathing an atmosphere charged 
with carbonic acid gas. It appears that the Mozart bas just 
arrived at Antwerp from Bu Ayres, had left the tropics, 
and in the course of a few days had entered a climate of extreme 
rigour. Those who know Antwerp will admit that in the winter 
time it is as cold as Labrador or Russia. The cook and his mate 
took a bucket containing live coal into their room to raise the 
temperature a few degrees above freezing point. It would seem 
that the carbonic acid gas given off from the fuel passed into the 
adjoining room, causing the death of the second engineer, while 
the third engineer had a@ very narrow escape. What we should 
like to know is, why was it necessary for these members of the 
crew to have recourse to this method of obtaming warmth? Were? 
the cabins and forecastle of this vessel fitted with steam heaters 
If not, why not ?” 


THE United States Navy, as shown in Secretary Tracy’s 
report of November 29th, has been increased since March 4th, 1&§9, 
by the following vessels, all of which are out of the contractors’ 
hands and in commegaion: — Chicago, 4500 tons; Yorktown, 
1700 tons; Petrel, 870 tons; Charleston, ae Baltimore, 
4406 tons; Cushing, 99 tons; Vesuvius, 970 tons; Philadelphia, 

an Francisco, 4084 tons. During the present winter 
four more will be added to this list, viz.:—Newark, 4083 tons; 
Concord, 1700 tons; Benni: , 1700 tons; and Miantonomah, 
3815 tons. Four others were authorised prior to March, 1889, and 


are in a more or less advanced state, viz.:—Puritan, 6060 tons; 
Ampbhitri 5 tons; Monadnock, 3815 tons; Terror, 3815 tons, 
The tons, has been launched. In all, during the last 


twenty-one months, nine new ra have been put into commis- 
sion ; four more are almost read go into commission; five are 
only waiting for their armour plate; seven have been built from 
the keel up, of which the Texas, 6314 tons, and the Monterey, 
4000 tons, are almost ready for launching, and five cruisers are 
well advanced. 


Thunderer, which has just been d by Messrs. 
Mavilay, Sons, and Field, of Lam) ‘, with ay ame 


es of 7000-horse power, and is now on the eve of undergoing 
her trials, has received the first ir specimens of a gun from 





reat t wre expected. The original armament of the 

Tho eet conan of two 38-ton and two 35-ton muzzle-loading 
ans, and it ma; remembered t¢ of th burst, during 
ctic side t] ret with fatal its. It was pretty gene- 

'y bel he cause of the accident was that the gun was 
firing. The new guns, two of which are 

toun each and ¢ glothed with 14in. 


armour-p , Which, thongh only of old-fashioned wrought iron, 
would stand a great deal of bammering—are of 10in. calibre and 
29 tons weight. The total length is 26ft. 10in., the projectile 
weighs 500 Ib., and the full charge of powder is, as is now usual, 
just half that weight. Ata range of 1000 yards it is calculated to 
pierce 2lin. of wrought iron plate, while the 12in. 45-ton gun is 
only credited with power to perforate a plate thinner by four- 
tenths of an inch, 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC | does not add to the number of employés and very little more 


REPORTS. 


France: Compressed air tramway motors.—The United 
States Consul-General at Paris reports:—The many advan- 
tages of this system have been fully proved by three years’ 
experience on the Nogentais tramway, near Paris. The 
principle is very simple. Air is compressed to forty or forty- 
five atmospheres ; the reservoirs of the motor are charged at 
this pressure. The air to be used is reduced to a pressure of 
five to ten atmospheres, heated to a high temperature and 
charged with moisture in a vessel called the heater, from 
whence it passes to a double-expansion engine, and moves a 
piston, The running expenses per mile were :— 





Pence. 

Charging and running 3°2133 
Depreciation of car .. .. 8°6476 
” machinery 1°8057 

Total 86666 


Including all expenses, interest on track, &c., the cost of 
each car, holding thirty-eight people, running 52} miles per 
day, was £2 28.4d. The cost of a Paris omnibus seating 
fifty people, and running 56? miles, was £4 5s. 3d. As the 
cost of running a tramcar the same distance with a similar 
number of people would be £3 Os. 13d., the use of the latter 
effects a saving of 294 per cent. The cost of the different 
parts of the Nogentais tramway is :— 


£ 
Automobile oe ae 640 
Extra or tender cars .. 40 


Compression engines and pumps 2 aa 

Reservoirs for accumulation, containing 271} gallons 50 

Tubular boilers 06 24 0s 09 se. ce 20) ee Oe 
The weight of car when empty is 7? tons; filled with 
passengers, 10/7, tons. The coefficient of friction, ordinarily 
- tramways 12 to 17 per cent., occasionally goes down as 
Ow as 10 or even 8 per cent. By the use of sand, for which 
— 18 an arrangement, a friction of 15 per cent. can 
ine be depended upon. The steepest gradients on the 
iné are 1 in 22-22 and 1 in 19:23. The minimum radius of 
pe agen is 131ft. 3in.; but the car can go round a curve of 
i t. 9in. radius without difficulty. The resistance on such 
19810 grades, allowing for both friction and inclination, is 
tl. per ton. An empty motor can easily draw two extra 
a weighing six tons each. If the motor is full, it can 
pcre proportionately more—15 tons at least. This doubling 
t trebling the carrying capacity is very advantageous, and it 





air isused. The reservoirs of compressed air are divided into 
the battery and reserve; on leaving the station both are 
charged with a pressure of forty atmospheres. After the 
complete run of 74 miles, the pressure of the battery is 
diminished by twenty-six atmospheres and that of the reserve 
byeight. Aseach atmosphere of pressure corresponds to 5:51 lb. 
of air in the battery and 1-7632 1b. in the reserve, the total 
weight of air used is 157-36 1b., or 211b. per mile. With an 
additional carriage in connection, only 5} 1b. of air per mile 
extra was required. Thus, in doubling the number of places 
the loss of air is raised only 25 per cent. In an ordinary 
economical locomotive, 5°51 lb. of coal per horse-power are 
used. For a compressed air motor to be as economical as a 
locomotive, the proportion of work to force generated should 
be at least 40 per cent. This could be realised by a stationary 
engine using 2°2041b. of coal perhorse-power. The coal for this 
stationary engine is very inferior in quality and price to that used 
in small locomotives for a similar purpose, and they use more 
coal in proportion to their power than is used in railway 
service. The high pressure at which the air reservoirs of the 
“automobile ” are charged is the result of having to compress 
a sufficient weight of air in a moderate compass. The 
carriage, or passenger part of the car, is exactly similar to 
French tramcars, being 26ft. 2in. long by 6ft. 1lin. wide, 
and having an interior and an upper part, or “imperial.” 
The air reservoirs, nine in number, made of steel -47in. 
thick, and tested for a pressure of sixty atmospheres, are 
placed parallel to the axles of the wheels, and send their air 
by pipes to the lower part of an apparatus called “the 
heater,” which is most characteristic of the Mekarski system. 
To avoid the inconvenience of using air at the high initial 
temperature of 600deg. Fah., and the consequent necessity 
for some kind of furnace, the principle has been adopted of 
saturating the air with moisture at a much lower temperature 
from the hot water in the heater, a cylindrical reservoir of 
steel, containing forty-four gallons of water under pressure, 
at an initial temperature of 311 deg. Fah., placed vertically 
on the forward platform. The air passing through the water 
becomes heated and saturated with moisture at the same 
time. The “détendeur,” or regulator of pressure, is a very 
ingenious apparatus for expanding the air in the reservoirs 
to the pressure to be used in the cylinders, composed of two 
brass chambers, separated by a rubber diaphragm. The 
normally four or five atmospheres are sometimes increased 


‘on up-grades to fifteen atmospheres, and on down-grades 





reduced to nothing, the supply cut off, and the train left to 
run by gravity. The air passes through the regulator to the 
cylinders, arranged in sets of two, each pair forming a 
tandem double expansion engine. The cylinders of a set are 
cast in one piece, and of different diameters. The total propor- 
tion of expansion is about six volumes. The speed, so easily 
varied, can be made as high as 40? miles an hour. The legal 
limit of speed on the tramway is 124 miles. The cylinders 
and their dependent parts are placed outside the car; but, so 
far, the coldest weather has not had any effect upon any 
part of the machinery. The engineer is placed on the front 
platform of the train and works the regulator, all the 
motions of mancuvring the machine being extremely 
simple. The two pairs of wheels are coupled; thus both act 
as drivers, and the whole weight of the car is made use of in 
propelling itself. The axles being only 5ft. 3in. apart, they 
allow the car to easily go round the sharpest curves. The 
car, when charged with air, could make on an ordinary 
grade a run of over 124 miles without recharging; but on 
this line only 8,7, miles can be made, owing to heavy grades 
and unusual obstructions, in the way of dirt, &c. On the 
heaviest gradient the mean consumption of air is about 
353 lb. per mile; where the gradient is not more than one in 
fifty, only 24¢]b. are necessary. The machinery for com- 
pressing the air is in two sections, the larger at La Mal- 
tournée, and the smaller at Vincennes. The operation of 
charging the reservoirs is made in a special charging-room, 
and occupies fifteen minutes; but in the case of prolonged 
runs air pipes are brought to the side of the track, and 
the reservoirs partially refilled while taking tickets. The 
reservoirs should hold 109°7 cubic feet of air, and the 
heater 44:02 gallons of water, at a temperature of 
311 deg. Fah. The Nogentais tramway consists of the 
main line, six miles long, and the branch line, 
1,%, miles long. Four miles of the track are placed on the 
sidewalk, and the remainder on the roadway. The gauge, 
4ft. 84in., is increased by fin. on curves. The track on the 
sidewalk is composed of Vignolles or T rails 26ft. 3in. long, 
weighing 4041b. per yard, placed on oak ties 7ft. 24in. by 
43in. by 4in., and 2ft. 102in. apart between the centres. 
These ties are cut so as to give a cant to the rail of one in 
twenty. The rails are fastened to the ties by iron screw 
spikes, and joined to each other by ordinary fish plates and 
four bolts with Traver nut locks. The fishing of the rails is 
made over bridge joints, one being 19;,in. in advance of the 
other. The ballast is 137in. to 15#in. thick, from 6in. to 7tin. 
being underneath the ties. The part of the track placed in 
the road is different, being made of rails and flange guards of 
steel 26ft. 3in. long, exactly similar in section, with one side 
of the flange narrower than the other. They weigh 344 lb. 
a-yard, and are jointed by fish plates. The rails and flange 
guards are separated by a groove 1-13in. on tangents, and 
1-38in. on curves. They are supported and held together by 
bolts on cast iron chairs 9-84in. high, their heads forming 
jaws in which the foot of the rail is held at the proper angle 
of 1:20. The chairs are fastened by iron screw spikes on 
oak ties of the same dimensions as before, but set 39-4in. 
from centre to centre. Cast iron crossbars, holding the foot 
of the rail, assure the firmness of the gauge. The fishing of 
the rail joints and the joints of the flange guards is made 
between the ties, as in the other system, the ties being 
brought to within 19-;;in. for the purpose, The ties rest on 
a bed of ballast 1-9in. to 5-9in. thick, levelled up to the top 
of the ties. The track in the road is almost all paved, the 
height of the chairs allows a bed of sand 1-97in. to 3'54in. deep 
to be between the lower surface of the paving stones—which 
are 7‘9in. deep—and the top of the ties. Over a length of 
612 yards on this part of the track, the rails are set in chairs 
5hin. high, and 54in. by 7;in. base, weighing 20°39 lb., and 
resting on a bed of concrete 5‘9in, high. The paving is stone, 
set in Portland cement. Side tracks are constructed at 
various points to allow the passing of trains going in opposite 
directions. The minimum distance apart of the two tracks 
is 4ft. 11}in., allowing a clear separation of the two cars of 
1ft. 113in. The switches—Delettrez system—are automatic, 
allowing the car going towards the switch only to take the 
right-hand track, but, by a spring, the car, either on the side 
track or the main line, always keeps to the rails, moving the 
tongue of the frog. There are turntables 9ft. 2}in. diameter 
at intervals. An approximate cost of the different systems of 
track are :—Vignolles rails on the side track, 15s. per yard ; 
Vignolles rails, with special kerbstone and sidewalks, £1 2s. 
per yard; track on the road, paved between the rails and 
1ft. 72in. on each side, £2 6s. per yard; track on the already 
paved road, £1 4s. 8d. per yard; track on macadamised road, 
£1 6s. per yard; track on a bed of concrete 5-9in. thick, 
£2 10s. 6d. per yard. For calculations, details, and engrav- 
ings, see United States Consular Reports, No. 113, pages 
268—281. 

France: Compressed air locomotives.—The United States 
Consul-General at Paris reports :—To overcome the disadvan- 
tages incidental to the use of coal or coke on metropolitan 
railways, especially in tunnels, Mr. Mekarski proposes the 
use of compressed air, and suggests that, with a charged 
pressure of fifty atmospheres, a locomotive might be con- 
structed of a somewhat similar external form to steam 
locomotives, the air reservoirs occupying the place of the 
boiler. He has designed two types of locomotive engines ; 
the first with three large cylinders filled with compressed air, 
weighs 39 tons 1 qr. 132 lb; the second consists of two 
smaller carriages coupled back to back, similar to a locomotive 
and its tender, and together weighing 49 tons 24 lb. The 
total length of the locomotive, including buffers, is 47ft. 3in., 
the width 10ft. 6in., and greatest height above the rails 14ft. 
1jin. The four reservoirs are each 17ft. fin. long. The 
internal diameter of three of them is 39}in., that of the fourth 
is 23%in. The reservoirs are made of soft steel ¢in. thick for 
the large and 3in. thick for the small cylinders. The total 
capacity of one battery is 459 cubic feet, the weight of air 
compressed in each 1763} lb. Each battery weighs 10} tons. 
The diameters of the cylinders are 10}in. and 19;4in. respec- 
tively, the length of stroke in each is 19;,in. There isa 
heater and regulator on each part of the locomotive, so 
arranged that by working one of them all the cylinders of 
both machines will be similarly affected. Besides the hot 
water in the two heaters proper, there is an extra supply in two 
reservoirs under each part of the car, and communicating with 
theheaters. The total quantity of waterin each machine would 
be 2205 1b. The air after being used passes through an 
arrangement which may be called a condenser. This is used 
so that no moisture might be deposited in the tunnels. It 
acts simply to collect the moisture in the exhaust air, and is 
in form similar to a tubular condenser to a steam engine. 
The other type of machine is formed of a single frame, 
mounted on three pairs of driving wheels all coupled. The 
reservoirs are of the same type as in the double locomotive, only 
varying in length. The saving in wages effected by the dis- 





514 


THE ENGINEER. 


Dec. 19, 1896, 











ing with a fireman is nearly made up by the extra capital, 
abour, and wear incurred in having the extra stationary 
plant. For descriptive engravings see U.S. Consular Reports 
No. 113, p. 282. 

France: Trade of Boulogne in 1889.—The weight of 
imports has considerably Cewent: more than half is 
accounted for by the cessation of iron ore from Bilbao. 
Though the decrease in weight amounted to 74,260 tons, or 
27-1 per cent., that in value was but 4°8 per cent. British 
shipping entering the port decreased by 16,720 tons, or 4°35 

cent. under 1888, and in proportion of the whole from 
87°5 to 69°85 per cent. The decrease in percentage is owing 
to the large amount of Dutch tonnage—131,052 tons—from 
Holland to North and South America, calling at Boulogne. 
Imports of coal decreased by 20,073 tons, or 16-9 per cent. 
Iron ore from 45,071 tons to none, through more favourable 
rates to the works at Isberguis having been obtained 
through Dunkirk; iron, pig, by 5476 tons, or 98-2 per cent. 
but the import of 1888 was exceptionally large. Several 
small British sailing vessels arrived from England with old 
railway iron for the works at Marquise. Machines and 
machinery from England increased by 237 tons, or 226 per 
cent. Petroleum appears at 811 tons. Steel bars decreased 
by 10 tons, or 2°65 per cent. ; steel rolled in plates, by 40 tons, 
or 90°9 per cent. Exports of Portland cement, the chief 
article of manufacture here, decreased by 13,400 tons, or 
36°55 per cent., but the home market is the most important. 
For Government works foreign cement is not accepted, and, 
as there have been some large orders for these, the trade is 
prospering. The Chamber of Commerce desires a protective 
duty, and states that the cost of manufacture renders com- 
petition abroad very difficult. The principal markets are 
Portugal, Spain, and Holland, The production of the iron 
works of the Nord, as compared with the previous year, 
was— 


1888.* 1887. 
Quantity. Value perton. Value per ton. 
Tons. £s. a. £8. da. 
Bessemer steel .. 90,191 .. 5 2 7} § 38 
Merchants’ specialiron .. 252,592 .. 5 2 6} 5 § a 
MR bck sm, ak 112 .. 513 4} 515 9] 
Refined iron .. . 221,184 .. 11315 9 116 0 
Sheet iron 46,3887 .. 6 7 7 6 113} 


All the deposits of iron are in the department of Pas de 
Calais or in the Boulogne district. Fettling is now done at the 
Marquise Works. Iron pipes are the chief articles produced, 
and there are some lamp posts for Portugal and Holland. 
There are some large steel pen manufacturers employing many 
hands and exporting to all parts of the world, chiefly to 
Belgium, Russia, the Levant, Spain, Portugal, and South 
America. The cast steel required is of a special quality from 
Sheffield. The works at D’Auby-les-Douai produced two tons 
less zinc than in 1887, but the value rose by £2 10s., or 17-25 
per cent. The coal raised in the basins of the Nord and Pas 
de Calais shows a further increase in spite of the strikes, but 
while the output in the Pas de Calais is more than double 
that of 1879, the output of the Nord has only increased in the 
same period by 50 percent. There are two distinct coal basins 
in the Pas de Calais; one extending from Douai to Bethune, 
with an area of ahout 143,000 acres, is the only one worked at 
present, the other is at Boulonnais. The quantity of coal 
raised at the former in 1888 increased by 757,880 tons, or 
10°55 per cent. over 1887 ; the number of hands employed by 
2208, or 7°55 per cent.; the wages paid by £90,405, or 7-09 per 
cent. The average daily rates paid were, underground, 1887, 
3s. 144.—1888, 3s. 14d.; above ground, 1887, 2s. 4d.—1888, 
2s.5d. Thecoal raised in the Nord increased by 218,390 tons, 
or 5-1 per cent.: the number of hands employed by 326, or 
1-9 per cent.; the amount paid in wages by £16,287, or 2:2 per 
cent. The south-west breakwater at the harbour has been 
completed, and affords considerable protection to the entrance 
of the tidal harbour. 


France: Trade of Calais in 1889.—Imports decreased by 
54,223 tons, or 24-15 per cent., and in value by £200,850, or 
5°65 per cent. under 1888. British shipping entering the port 
increased by 7410 tons, or 2°65 per cent., and in proportion 
of the whole from 57 to 61°9 per cent. The yearly decrease 
in the import of British coal still continues, the falling off 
having been 18,930 tons, or 25°8 per cent.; pig iron slightly 
decreased 496 tons, or 2°7 per cent. Machinery increased by 
525 tons, or 76°2 per cent.; steel bars decreased by 4 tons, 
or 21-05 per cent.; steel rolled in plates or wire increased by 
16 tons, or 73°7 per cent. Calais is monopolising the 
passenger traffic between England and France; there was 
last year an increase of only 7409, or 6°15 per cent. at 
Boulogne, showing a decrease of 17,408, or 12°05 per cent. 
under 1878, the year of the former Paris Exhibition; while 
at Calais there was an increase of 98,933, or 39-9 per cent. 
over 1888, and of 86,331, or 33°2 per cent. over 1878. The 
new harbour works are virtually completed, and the accom- 
modation greatly improved; but, in spite of the dredging 
carried on outside, a continuance of north-east winds always 
brings up sand, which begins to form a bar if the weather is 
too bad for the dredgers to work. 

France: Trade of Dunkirk in 1889.—Though imports 
slightly declined 4592 tons, or “3 per cent. under 1888, the 
prosperity of Dunkirk, the fourth commercial port in France, 
continues. Of the entire imports into France in 1889, the 
proportions entering by way of Dunkirk were coal -96, iron 
ore 16, mineral oil 39, petroleum 16, pyrites 69, zinc ore 51 per 
cent. British shipping entering the port decreased by 37,068 
tons, or 5-55 per cent., chiefly in the indirect or carrying trade, 
and its proportion of the whole from 50°75 to 46-2 per cent., 
owing to an increase in French shipping. Imports of coal 
from England increased by 2807 tons, or 3°55 per cent. It is 
strange the increase is not larger, prices in autumn and winter 
having been high; house coal at least 30 per cent. dearer 
than usual. Iron ore from Spain increased by 64,503 tons, 
or 33-4 per cent.—all was taken by the iron and steel works 
in the Nord and Pas de Calais; iron pig from England by 
2153 tons, or 14-2 per cent. Lead from Spain and Argentine 
Republie dec by 1677 tons, or 36°7 percent. Machinery 
from England increased by 544 tons, or 19-1 per cent. 
Mineral oil from Russia and United States decreased by 
2078 tons, or 14°25 per cent. Petroleum from United States 
and Russia increased by 10,374 tons, or 49-4 per cent.; owing 
to the oe of a tank steamer at Calais, petroleum was 
brought here in sailing vessels instead. Pyrites from Spain 
and Norway increased by 4614 tons, or 20-7 per cent.; zinc 
ore from Spain by 881 tons, or 5-2 percent. Exports increased 
by 83,398 tons, or 49-1 per cent.; coal to England, Algeria, 
Spain, Russia by 5997 tons, or 20°75 per cent.; steel rails to 
Argentine Republic, Portugal, Spain, &c., by 1835 tons, or 
12°45 per cent.; 5766 tons, or 33°35 per cent. of the exports 
went to the first-named country. 





* For prices in previous years see Tae Encinerr, 29th June, 1858, p. 524, 
and 28th October, 1889, p. 845. 
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PRIVATE BILLS IN PARLIAMENT. 





TxovuGH theplans and sections deposited this year in Novem- 
ber may be less numerous than last year, the Scottish schemes 
this session are of no less importance, and may probably lead 
to several keen contests between the two leading railway 
companies—the Caledonian and the North British. The 
following brief sketches of the various schemes may be of 
some interest to our readers :— 

Caledonian Railway—Edinburgh and Leith Lines.—In the 
last session of Parliament this company had a Bill for con- 
necting up their Edinburgh, Leith, and Newhaven lines, but 
failed to carry the most important part of it—viz., an under- 
ground line along Princes-street, one of the finest streets in 
the kingdom. The plans deposited this year are practically 
a revival of the Princes-street line, with a branch into 
Waverley Market, which the company intend to uire for 
a station. Messrs. Cunningham, Blyth, and Westland are the 
engineers. 

North British Railway— Waverley Station, éc.—The extra- 
ordinary blocks during the t summer at the Waverley 
Station, consequent on the increase of traffic arising from the 
completion and opening of the Forth Bridge, have compelled 
the North British Railway Company to face the enlarge- 
ment and re-arrangement of the Waverley Station and the 
doubling of the lines leading to it from the east and also from 
the west. The company also proposes to run a short direct 
line to a central station in Leith. The total cost, it is said, 
will be nearly £1,000,000. 

Edinburgh and Leith Junction Railway.—The great interest 
excited over the railway schemes in Edinburgh has led to the 
proposal to form an independent company to construct a 
junction or union railway. @ principal feature in this 
scheme is an underground line along George-street, to get rid 
of the well-founded objections to a Princes-street tunnel. It 
is proposed to form connections with both railways at either 
end of the George-street line, and to construct a subway for 
communication between a proposed station in St. James’s- 
square and the Waverley Station. 

Lanarkshire and Dumbartonshire Railway.—This scheme 
was tried last session with very strong backing from the 
Caledonian Railway Company, which not unnaturally wishes to 
get a share of the large traffic to and from the rich and 
ae gay Vale of Leven, which is at present wholly in the 

ands of the North British Railway Company. The engi- 
neers—Messrs. Formans and McCall—have modified last 
year’s scheme in several respects, and the promoters are 
again to try their luck at breaking down the present 
monopoly. 

North British Railway—Lanarkshire Lines.—On the 
— of the Bothwell, Hamilton, and Coatbridge Railway, 
about twelve or thireen years ago, the North British Railway 
Company secured a firm foothold in the richest mineral district 
of Lanarkshire, known as the “domestic hearth” of the 
Caledonians. Ever since then the Caledonian Railway Com- 
pany has been fortifying its position in Lanarkshire—a line 

ere anda line there; and only last session it got powers 
to construct a regular network of lines around Motherwell— 
forming what might be called third and fourth lines of 
defence: and this session, under its Additional Powers 
Bill, it seeks power to construct further lines, so as to render 
any attack, which it has been expecting every year, less 
likely to be successful. These Lanarkshire lines which the 
North British seeks power to construct join the Hamilton line 
with the line at Morningside, Coltness, and pass through the 
towns of Motherwell and Wishaw. Messrs Simpson and 
Wilson, of Glasgow, are the engineers. 

Caledonian Railway— Additional powers.—In addition to the 
defensive lines referréd to in the preceding ph, the 
company seeks power to make a deviation of part of the 
Glasgow Central Railway, now in course of construction, and 
two or three other short lines in connection with the Glasgow 
Central Railway. In this Bill the Caledonian Company 
includes the “re or modification of the facilities and 
running powers of the East Coast Companies in connection 
with or over the Scottish Central and Scottish North-Eastern 
railways and extensions thereof.’ As these “ facilities” 
were the price of the amalgamations, to some extent the 
repeal will be keenly resented by the East Coast companies. 

North British and South-Western amalgamation.—This 
scheme is revived. Last session it passed the Commons, but 
was thrown out by the Committee presided over by the Duke 
of Richmond and Gordon. Of course, the Caledonian Com- 
pany is going to checkmate the North British if it 
possibly can by lodging a Bill to acquire the Glasgow and 
South-Western. The chances of the North British Bill 
passing this session are considered good. 

Glasgow and South-Western Railway—Additional powers. 
—Under this Bill the Company seeks power to extend its 
Newmilns Branch as far as Darvel, and also to construct a 
branch from their Renfrew line to Cart Harbour, Paisley. 

Kilsyth and Bonnybridge Railway.—This railway, which 
at present joins the Denny branch of the Caledonian Railway, 
was constructed under the Act of 1882, and the company 
now seeks power to construct a short branch to connect the 
line with the North British—Stirlingshire Midland Junction 
—Railway. 

Glasgow, Yoker, and Clydebank Railway.—The only work 
proposed under this Bill is a short branch to the shipbuilding 
yard of Messrs. Napier, Shanks, and Bell. 

Glasgow South Suburban Railway.—This is a new railway 
proposed to accommodate the suburbs to the south of Glas- 
gow. Beginning by ajunction with the Glasgow, Barrhead, and 
Kilmarnock joint line, it s through Langside, Burnside, 
and Cambuslang, and joins the North British Railway near 
Parkhead. The engineers are Messrs. Crouch and Hogg, of 
Glasgow. 

Kirkcaldy and District Railway.—Authorised in 1883 as the 
Seafield Dock and Railway Company, to construct a short 
mineral railway, and a dock near Kirkcaldy in the “ kingdom "” 
of Fife, this company has only recently commenced opera- 
tions, and now it seeks power to connect with the Caledonian 
Railway main line near Larbert, and also with the Grange- 
mouth branch. The North British Railway Company has 
hitherto strongly op) this little railway concern, and 
is not likely to sit still while the practical invasion of its 
territory is being threatened. e scheme, we believe, 
includes a tunnel under the Forth near Kincardine, Messrs. 
Formans and McCall being the engineers. 

Gifford and Garvald Railway.—This is a short landowner’s 
line to extend the Ormiston Branch of the North British 
Railway to Gifford and Garvald, Messrs. Thomas Meik and 
Sons, of Edinburgh, being the engineers. 

Forfar and Brechin Railway.—Authorised last session as a 
company to construct a local line in Forfarshire, it now 
seeks power to connect its local line at both ends with the 








——————— 
Caledonian main line to Aberdeen, so as to afford a shorte 
route to the North, but the traders are up in arms, and if the 
Company persists in going on there will be very strong ene. 


sition. 

Clyde, Ardrishaig, and Crinan Railway.—a) 
authorised in 1887, this Company has not yet commenced 4, 
construct its line. [t now seeks extension of time and 
also powers to construct a deviation railway in the Pari; 
Kilmartin, and a new pier at Crinan instead of the 
already quthorised. Messrs. Formans and McCall, of Glae 
gow, are the engineers, 








OABIN AND CUPBOARD DOOR LATCH, 


THe latch illustrated by the engravings below is of new 
design for doors, such as ships’ cabin doors and cupboards 
It is simple and strong, and although the action necessary to 





release the latch is part of that requisite to open the door, it 
is perfectly secure against accidental undirected pressure, 
It will be seen from the engravings that the hook is made in 
one piece with the handle, which is pivotted near the front of 
the casing. By a slight re in the direction of the arrow 
the catch is released, and a slight alteration of the direction 





of the push converts it into a door-opening pull. Another 
advantage claimed for it is that it is wa y and quickly 
applied. It is, we understand, used on the Teutonic, 
onl has been made by Mr. OC. Rettie, Gerainty-street, 
Liverpool. 








SAFE STEAM PIPES. 

ANOTHER copper steam pipe has given way, with disastrous 
results. On Saturday, steam was got up in the boilers of the 
Jumna, & large vessel belonging to the British Indian Steamship 
Company, while lying in dock in London. At about 10 a.m., 
the pipe burst and five Lascar firemen were so badly scalded 
that they have since died, and the third engineer lies in hospital 
in considerable danger. An inquest has been opened by the 
Essex coroner, and adjourned for a week. The pressure 
carried is 1601b. We are informed that the pipe burst at an 
elbow, near the stop-valve on one of the boilers, and that the 
brazed joint is quite sound, the fracture being in the solid 
copper, which shows a large rent. It is, we think, quite 
time that the whole question of steam pipes for high pres- 
sures should be dealt with in the light of recent experience. 
In @ little while, neither engineers nor firemen will be got 
to risk their lives with copper steam pipes. Messrs. 
Laird have ore the practice of “woulding” their 
pipes with steel wire. A far more radical cure has 

een introduced by Mr. Ferranti at the electric lighting works 
at Deptford, where the pressure carried is 180 lb. to 2001b. 
All the main steam conduits consist of sheaves of seven copper 
pipes 3in. in diameter, and of the lengths found most con- 
venient. The ends of the tubes are fixed by rolling them, 
with deep corrugations, into heavy gun-metal flanges, which 
are afterwards bolted together in the usual way, the joint 
being made by a stout round copper wire ring, which is caught 
between square section grooves turned in the abutting faces 
of the flanges. Bends and elbows are made with great ease. 
These steam conduits have now been at work for some months, 
and we can say from personal examination that there is not 
the least trace of weeping, much less blowing, at any of the 
joints. The safety of Mr. Ferranti's system as compared with 
the ordinary method need not be insisted upon ; it is obvious. 
The tubes are not only of small diameter, but of solid drawn 
a. so that nothing is left to the tender mercies of the 

razier. 








STEEL CasTINGs IN THE UNITED StaTES.—Mr. Melville, Engineer- 
in-Chief, United States Navy, in his last annual report, says:— 
‘Touching the defects in steel castings, which has so troubled the 
department, reports have been received of failure after failure to 
produce sound castings of comparatively simple form and moderate 
weight and design, and patterns have been altered in the hope that 
better results might be obtained with change of form, In many 
cases the changes have availed nothing, and, after long delays, 
as has been made to use forged steel or cast iron; in 
others, when the dimensions have been increased to nearly what 
would be required for the latter metal, sound casti have been 
obtained. e truth of the matter is, that the manufacturers have 
not kept pace with the demands of the consumers, and unless there 
is very great improvement in the making of steel a ina very 


short time a return to cast iron will be inevitable, since it is evident 


that the only reason for using the more expensive material is that 
the weight of the parts may be d d hh the i i 
greater strength,” 
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SPEED GOVERNORS. 


gin,—Although a very reat number of improvements upon the 
~ inal ball governor of Watt have from time to time been 
oe duoed, many of them contributing a considerable advance 
infrards that sensibility of action so much to be desired, it can- 
ot be said that as yet the full demands of power users have been 
Metained to, Hitherto most, if not all, of the devices omplayee 
roe derived their motive action from the driving power. long 
as our inventors restrict themselves to this, it must be manifest 
that it cannot be until the motor has increased its speed that the 
throttle valve can be acted upon. A perfect governor must be so 
jmpulsed that it shall work in advance of any increase in the speed 
of the engine or other driving power. This I believe cannot be 
secured so long as the regulator 1s dependent for its motion upon 
that power. ‘This being granted, the question follows as to how 
motion can be obtained independently, so as to anticipate any 
increase of speed by the separate machine. As regards marine 
engines, we know this to have been attempted by making the 
varying depth to which the screw may be immersed the actuating 
force. The change in the height of the water column has been 
made to act upon the throttle valve ; but such action can only be 
simultaneous with the increased pressure on the propeller—it can- 
not anticipate it ; and it is such anticipation, as it appears to me, 
which is needed to be achieved. Furthermore, a hydraulic 
governor of this character must be limited in its function. It 
may arrest the speed of the engine in proportion to the work 
to be done due to the varying immersion of a propeller ; 
put its special character must render it of no avail 
in such a case as the stripping of the blades, or of accident 
occurring to any part of the machinery whereby the resistance to 
the engines is relieved. The hydraulic governor is, therefore, as 
Ihave pointed out, limited to the function of controlling eae 
when a vessel rises or falls upon the waves. Manifestly, therefore, 
this step in the right direction fails of the full duty to be 
ted of a perfect governor, and it is, of course, applicable 
only to marine work, The governor of the future, as I view it, 
must pe of such a principle that it will not only be of application 
to general purposes, whether land or marine, but it must, as I 
have pointed out, act in anticipation of an engine feeling the 
decreased demand upon it. To attain this I would suggest that 
it is necessary to consider any machinery as divisible into two 
distinct parts. These must consist, first, of the driving force, and, 
secondly, of the gearing through which the wer exerted is 
communicated to the machines to be driven. Until this division 
be made, it seems to me to be hopeless that the quality of 
anticipation can be secured. The first consideration will therefore 
be, at what point in the series of actuation and transmission this 
division can best be made. Undoubtedly, if no other conditions 
had to be taken into account, it would naturally seem that this 
point must be that at which the connecting-rod acts upon the 
crank, The function of the steam pressure ceases when it has put 
the connecting-rod into motion. Anything beyond that point is 
machinery of transmission only; but it is so essential that in cases 
where more than one cylinder is employed, the force exerted by 
two or more cylinders should be compelled into complete harmony 
—that is to say, that the lesser power of one cylinder should be 
so compensated for by the larger power of the others as to insure 
regularity of working—that any divisibility of the two parts of 
the ager must be made independently of that section of the 
shafting which directly receives motion from the cranks. For the 
purpose of the suggestion I propose to make, therefore, the 
ideal division of the machinery must be made at the point at which 
the crank shaft is coupled to the transmitting shafts. 
Having thus prepared the preliminary ground for my suggestion, 
I would express the view that to secure the quality of anticipa- 
tion the actuating force of a governor must be derived direct from the 
lightening of the load at some point in the transmitting, and not, asat 
present, off the driving shaft; the instant that the load lessens the 
governor should be acted upon, and this so sensitively that it 
should be quicker than any resulting forward movement of the 
driving machinery. On the occasion of any release of load, there 
must occur a forward bound of the transmission shaft due to stored 
impulse before the driving shaft—supposing the two, as I have 
suggested, to be divided—can feel and overtake that impulse. It 
is this moment of uneven action that I conceive might be availed 
of for actuating a governor. By what means or through what 
agency it would be possible to do this is the question to which the 
attention of the designers should be given. tt is the relaxation of 
the load, and not the increase of speed due to such relaxation, that 
should be made the operating force of a governor. The method for 
applying sucha principle to practical uses may well tax the mindsof the 
most skilful among designers, and I do not say that the discovery 
of such a method may not be attended by almost insuperable 
mechanical difficulty. This difficulty, however, cannot affect the 
correctness of the principle I have laid down, and we may well 
consider the primary points which might lead to a solution of the 
question dependent upon that principle—viz., its application. Of 
course, if the transmission shaft be, as at present, rigidly coupled to 
the driving shaft, the moment of uneven action I have indicated 
would be lost. Hence the first necessity is that there should be so 
much of independent motion between the two as to admit of the 
differential impulse being felt, and this must be provided in such 
a manner as to do away with all chance of a shock succeeding to 
the cessation of such varied impulse. To secure this end, there 
must be something in the nature of an elastic medium between the 
two shafts. Let us suppose, for the sake of argument, that the 
power might be given by the driving to the transmission shaft 
through a buffer of compressed air. The instant the trans- 
mitting shaft felt the lightened load, a decrease in compression of 
that medium would result ; and I suggest that the changed pres- 
sure could be utilised to work the throttle valve so momentarily 
that its cut-off action would be felt in advance of the inertia of the 
moving parts of the engine being overcome and increase of speed 
attained. It is to some such device that I should myself look 
for utilising the interval between a lightening of load occurring and 
its being felt by the driving machine. There must, of necessity, 
such an interval, and it is to its occurrence that I believe we 
must look for a solution of the question how to anticipate the 
increase of speed due to lessened demand for power, F 
Ealing, December 15th. 


TRACTION ENGINE EXPERIMENTS, 


Sir,—I notice in your last issue some reference made to the 
traction engines by Messrs. Burrell, of Thetford, and you open by 
saying that the chain-gear engines made years ago have superior 
hauling power to the ones with spur gear. ‘This fact is beyond dis- 
pute, and their beautiful quiet running also shows that there is 
something that prevents back lash of the spur gear wheels. Now, 
this superior hauling power is not due to absence of friction, but to 
another element, which few engineers are prepared to accept, but 
is nevertheless of the greatest importance. S a traction engine 
With spur gear there is generally a decided lack of any yielding or 
elastic substance between the fly-wheel and the tread ot the road 
wheel. With ananimal everything is yielding, Take the horse, who 
applies his stre' in such a manner as to get the best possible 
result; that is, of course, if he be a willing beast, I should sa: 
few people have actually tried what a horse really can haul; but 
y pw once tried a single ordinary horse, value I should say about 

, Weight 13 ewt. about, pulling a small traction engine, weight 
5 tons, ap an incline of one in 20 average, and to my utter 
oe the animal did actually draw the engine to the top of 


What is the reason a 10-ton traction engine cannot haul to that 





extent? The utmost such an engine with smooth straked tread 
can haul up such an incline will be 40 tons. The horse pulls seven 
and three-quarter times its own weight ; why cannot the engine haul 
more than four times its weight? The reasonis obvious. I designed 
an engine to meet this end, with springs in the gear that allowed 
the crank shaft three revolutions without moving the road wheels, 
and the road wheels themselves were kept hard down on road by 
india-rubber cushions and helical springs 5 the combination of the 
two prevented any kind of jerking that should destroy the bite of 
the wheel on the road. At the trial of this engine, which was 
arranged purposely just after a frost had given way—the very worst 
time—its hauling weight was exactly 6 tons loaded, and it was 
hooked to a 104-ton traction engine loaded with water in boiler 
and tender and cast iron ballast to 16 tons. The gear wheels were 
all in motion, and the brake strap was pulled up so tight that in a 
very short distance it got intensely hot. This light engine hauled 
the 16 tons, with all the extra friction, up an incline of 1 in 6 
and 1 in 7, without any slip whatever—measured by impres- 
sion of strakes on r I was so surprised at this that I 
several times went to measure the exact incline every few yards, 
and found that it was as stated above, and there was a sharp 
curve in the middle of it to make it worse. This engine was 
exhibited at the Smithfield Show, 1888, and at Windsor, 1889, and 
all joined in saying it would be useless for even a thrashing machine 
and elevator, total weight 34 tons. Users are so in the habit of 
having to do with badly proportioned, heavy engines, that it is impos- 
sible for them to judge an engine from a scientific point of view. 
I believe for general use a light engine, properly proportioned as 
regards weight on hind and front wheels, and some such arrange- 
ment as I propose to give elasticity to the tread, would be 
infinitely better than the heayy engines now in use. eir own 
weight — their footing, and once through the upper crust 
of a farm road, the engine is helpless. In the case of chain gear 
engines, I believe there is a great deal of yield in the boiler itself, 
brackets, and also the chain, partly by its weight if pl 

horizontally, and there is a similar action to any spring gear. 
As regards the 25 per cent. of power lost by friction by having an 
extra shaft and pair of wheels, this is an error. There must have 
been other dissimilarities not mentioned. I am perfectly aware of 
there being more friction in the gear of traction engines than other 
machines ; but I should say not more than 7 per cent. in each pair, 
unless there are skewing strains, due to spring of frame plates. If 
any engine lost 25 per cent. of its power in a single pair of wheels, 
the whole of the power would absorbed in friction. It is 
really astonishing how little engineers, makers, and others 
engaged in the manufacture of traction engines know of their 
actual behaviour on the road and field, or, if they do know of it, 
they do not seem to know the cause; and I think if this matter was 
~— open, it would be to the mutual benefit of all concerned. 

st. Nicholas Works, Kings Lynn, J. E. STEEVENSON, 
December 16th, 


EARLY MANUFACTURE OF GUNPOWDER IN ENGLAND. 


Sir,—Ourattention has been drawn toa letterinarecentissue, and 
in reference thereto we beg to state that the manufacture of gun- 
powder in England was first established by George Evelyn—the 
grandfather of ‘‘Sylva” Evelyn, the celebrated diarist—during 
the reign of Queen Elizabeth. George Evelyn imported warlike 
stores from Holland for the service of the great Queen, and at her 
request commenced the manufacture of gunpowder at Chilworth 
in Hakeies, A.D. 1570. From that date to the present, gunpowder 
making has been continued at Chilworth, supplies for the Army 
and Navy having been furnished from this factory during the most 
me ere periods in the history of the nation. 

n the year 1885, the then proprietors of the Chilworth Factory, 
with other friends, formed themselves into the Chilworth Gun- 

wder Company, Limited. Since that date, this factory has 
Cosme one of the largest and most important in existence, and 
has furnished very considerable supplies to H.M.’s Army and 
Navy. The Chilworth Gunpowder Company, Limited, is an English 
undertaking, and is not owned by any foreign firm. 

I trust you will find room for this explanation in your valuable 
paper, (For the Chilworth Gunpowder Co., Ld.) 

C. Marcus WESTFIELD, Managing Director. 

55, Charing-cross, London, 8.W., December 10th. 





SCREW PROPELLERS. 


Sir,—With regard to your editorial note, I must have explained 
myself very badly in reference to Fig. 1, page 145, for the shaded 
objects there represent, not water, but cast iron, being sections of 
blades, and were taken from an example in practice. 

At a distance from a ship, for instance, the path of water flowing 
past it is sensibly a straight line; close to it, the path is nearly 
the shape of the ship; on the ship’s surface it is exactly the shape 
of the ship, so that near the ship the water follows the shape of oe 
ship very nearly, The distinction—which is a very marked and 
essential distinction—between the motion of a shape and the 
motion of the matter of which it is the shape—familiar in the case 
of a wave—must be always kept in mind when dealing with the 
motion of a liquid. 

“Tin Tack” insists on calling momentum force, and saying that 
itis a fundamental proposition in dynamics that two forces are 
required to produce curvilinear motion. The word ‘‘ produce” is 
ambiguous. If ‘‘ Tin Tack” means to initiate he means one thing; 
but if he means to maintain, he means quite a different thing. 
Whichever he means, however, he has put himself out of court, so 
far as I am concerned, by implicitly denying the second law of 
motion, in his assertion that the equivalent of a tangential force 
acts on the earth in her orbit without producing any acceleration 
along the orbit. ‘‘Tin Tack” seems to have learnt his dynamics 
before the days of Galileo. 

I am sorry I can give ‘‘ Superintending Engineer” no direct 
assistance in calculating thrust, except by tis first accepting the 
rules I have given for calculating horse-power, independently of 
the thrust in the first place, and the thrust afterwards; but 
as the thrust calculation is, at best, troublesome, and does appear 
to be inherently necessary, I see no disadvantage in calculating 
the pitch from horse-power and revolutions direct in ten minutes, 
as compared with any indirect method of calculating thrust and 
efficiency, and thence finding the horse-power, which appears to 
be—when it is unnecessary to go to the trouble of calculating the 
thrust—a clumsy and roundabout way of getting at the horse- 

wer; and, if best resultsare to be sought, minimum horse-power 
is more important than maximum thrust. 

For instance, if it took, say, 10 tons pull on a tow-rope, and 
1000 dynamometer hease- geet by the same, to tow a given 
vessel at a certain speed, then, as the prcpeller horse-power will 
in any case exceed 1000, and the thrust 10 tons, it does not 
appear self-evident that a propeller taking 100l-horse power to 
produce 11 tons thrust must drive the ship any slower than one 
that takes 100l-horse power AA geen 15 tons thrust ; for, as 
the horse-power must exceed 1 in any case, we can make no 
use of the fact that the second propeller would give 11 tons 
thrust with something like 700-horse power only, that being less 
than the towing power alone, AURICE F, FirzGERALp. 

Belfast, December 13th. _ 

Sir,—In a | issue of December 5th, you state in your review of 
the Journal of the American Society of Naval Engineers that 
Chief Engineer Isherwood, of the United States Navy, has thrown 
down his challenge to the British Admiralty to justify their 
assertion as to wees slip, which Mr, Isherwood asserts is to be 
found nowhere else than in Admiralty reports on British war- 


ships. Mr. Isherwood does not seem to be well informed, or he 
would not have made such an assertion. 

For the information of Chief Engineer Isherwood, I would state 
that in the Imperial German Navy negative slip has been observed 
on several vessels, On the German twin-screw ironclad Bayern 





one set of screws showed 6:2 per cent., another 9°7 per cent., and 
still another 4°3 per cent. negative slip. On the German gunboat 
Hay a screw showed 7 per cent. negative slip. 

Chief Engineer Isherwood has been led to the foregoing assertion 
from experiments with a small steam barge, where, no doubt, he 
found a large positive slip, and also because he cannot in his own 
mind explain the cause of negative slip. If Mr. Isherwood, how- 
ever, would try screws of similar dimensions as those that are 


reported to have given negative on similar vessels, he will find 
to his great surprise that negative slip does exist. 
The explanation of Professor rald as to the cause of 


negative slip I consider incorrect. No one can give a true theory 
of the action of the screw propeller wu he has practically 
experimented a great deal with screws of different dimensions and 
forms on different types of vessels, and under all conditions of sea 
and weather. I have read Professor FitzGerald’s articles with 
great interest; but have come to the conclusion that he lacks the 
practical experience above referred to. 
ALEXANDER VOGELSANG. 
De Keyser’s Royal Hotel, London, E.C., 
December han wo 


HIGH AND LOW LOCOMOTIVES. 


Sir,—In your issue of the 12th instant, you make reference to 
my notions on the influence of the height of the centre of gravity 
on the stability of lox tives, as d in “ Railway Mach;- 
nery.” It is a far ery back to 1855, when this book was published, 
and my views have not altered in the interval. 

You take me alittle by surprise in saying that I advocated a low 
centre of gravity. I have searched in vain for the quotations you 
made, but I wili ask you to make the following quotation from 
‘* Railway Machinery,” page 187 :— 

a Height of the centre of gravity, and the centre line of traction.— 
Though it is pro r to ope tp the mass of the machine as far as 
convenient, the height of the centre of gravity ispracarany a matter 
of minor importance. We have found high-pitched engi to run 
very steadily, showing no peculiar susceptibility to roll, even with 
inside bearings only ; so much depends for stability on other and 
entirely different conditions. Indentations of the boiler to clear the 
axles and the matiorty or the removal of the driving axle altogether 
to the rear, with the object of lowering the boiler, are expedients 
which we regard with indifference, and they can only be viewed as 
imperfect remedies for what may otherwise be efficiently prevented.” 

drift of this extract is, I think, that 1 was in favour of 
high-set locomotives at least as much as of low-set locomotives, 
and it harmonises exactly with Rankine and McConnell’s report 
on the locomotives of 1862, wherein they say, as quoted in your 
leader, that ‘‘ the locomotive engineer of the present day does not 
hesitate to place the weight of his engine as high as may be 

uired for convenient ment of the = 

4 appears to me that, in spirit, Rankine and McConnell in 1862 
were in precise accord with me in 1855. D. K. Crarx. 

8, Buckingham-street, Adelphi, 3 , 

December 17th. 





EXPORTS AND IMPORTS. 


S1r,—I cannot explain how the difference in the returns arises. 
I only know that the ordinary course of trade is to increase values, 
that is, goods are moved from cheaper to dearer markets, and 
somehow or other this fact is reflected in the returns. It is not 
very easy to supply ‘‘ Trader” with a battery of replies to his 
protectionist neighbours. I cannot myself see how it is possible 
for America to attract capital or brains to a greater extent in the 
future than in the cca tariff or low tariff. The American 
inventor and the American tool maker is usually English, or, at 
least, European born, and American investments have for years 
past been great favourites among certain classes here, and the 
total of them will not be greatly affected by = variation in the 
form they take. As to the brains, General Walker, writing in 
America, sums up a balanced argument by saying that the greatest 
objection to Protection is that history shows it operates as a tax 
on brains. 

“Dubious” proposes what I cannot but regard as a barren 
subject for discussion, as in the form he puts it there will be 
almost necessarily no possibility of proof. Anyway, the tariff has 
ree taking terrific effect on its promoters, both at the polls 
and in Wall-street. WwW. ASB 

London, December 17th. Cee as oe 


ENGLISH CRITICISM ON AMERICAN ENGINEERING WORK. 


Srr,—In Mr. P. Dixon's remarks—quoted page 476, December 12th 
—to my mind there is much worth serious pondering, especially in 
the concluding words, viz.: ‘‘If we are given a fair field and no 
favour we could face the world, notwithstanding the Americans 
and all the advantages they possessed.” 

This, to say the least, is not quite the kind of comfort that ought 
to satisfy a modern British man. For instance, what has a sound 
and solid trade got to fear? If it finds itself in a wrong, unequal, 
or unfavourable position on any field, surely it will imitate true 
military tactics—at once change its front and retire on a secure 
base for radical reformation. 

Surely Britons have not already forgotten how to win against 
odds anywhere, E. W. D. W. 





LOCOMOTIVE VALVE GEAR. 


Sir,—Replying to ‘‘An Engineer” in your last issue, the first 
locomotive engine I ever saw with four excentrics was one made 
by Geo. Forrester and Co., Vauxhall Foundry, Liverpool, for the 
Grand Junction Railway. This engine was put to work in 1834, 
and the same firm made three locomotive engines in the same year 
for the Dublin and Kingstown Railway, also with four excentrics. 
All these engines had screw brakes on the tenders; and previous 
to this time, Bury’s engines had a lever brake on the tenders. 

London, December 17th. THomas Hunt. 





Sir,—Referring to ‘“‘ An Engineer's” letter in your issue of last 
week, let me inform him through your valuable paper that in 
1839-41 I was a pupil of Mr. R. Stephenson, and spent nearly two 
years in the locomotive factory at Newcastle-on-Tyne. Durin 
that time all the locomotives were made with four excentrics an 
had hand brakes on the tenders, from which I infer that this 
was the usual practice for some time previous to 1839, 

Westminster, S.W., December 15th. M., Inst. C.E. 





Srr,—Most of the locomotives on the Dublin and Kingstown 
Railway had four excentrics and gabs as far back as 1836. The 
first link motion engine was the Comet, set to work in 1853, and 
known as the “‘ Royal Engine,” because it conveyed the Queen and 
Prince Albert to and from Dublin, at the time of the opening of 
the Irish International Exhibition. FERRULE, 

Booterstown, December 16th. 








At the usual monthly meeting of the Royal Meteoro- 
logical Society on the 17th instant, at the Institution of Civil 
Engineers, the following papers were read:—(1) “‘ Note on a 
Lightning Stroke po some features of interest,” by Mr. 
R. H. Scott, F.R.S. ; (2) ‘ Note on the effect of Ligh ing on a 
Dwelling-house,” by Mr. A. Brewin, F. R. Met. Soc. ; hy Wind 


Systems and Trade Routes between the Cape of Good Hope and 
Australia,” by Capt. M. W. C. i et EE ag rt on the 
Phenological Observations for 1890,” by Mr. Mawley, 


F. R. Met. Soc. ; (5) “The Climate of Hong Kong,” by Dr. W. 
Doberck, F, R. Met, Soc. 
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GIVING AN EXTRA TURN TO THE NUTS OF MAIN BEARINGS. 





ON THE MANUFACTURE OF BASIC OPEN- 
HEARTH STEEL.? 
By Mr. James Davis, Park Gate, Rotherham. 


THE basic open-hearth process has now been in use at the Park 
Gate Iron and Steel Works since 1888, and under the able manage- 
ment and guidance of the directors and of the managing director, 
Mr. C. J. Stoddart, the process has long since become at their 
works an established commercial success. Through the courtesy 


| she will stand, 
| up the charge may be introduced. 


shrunk lime—no tar—and by giving the furnace as much heat as 
When the furnace is properly shaped and heated 


The charge consists of 75 per cent. pig and 25 per cent. scrap. 


| The scrap consists sometimes of wrought iron and steel mixed ; but 


| fully melted and clear off 


of the directors, I have been permitted to lay before this meeting | 


the following details of the results obtained. 

The manufacture of steel by the basic open-hearth furnace has 
been the subject of discussion at several meetings of the Iron and 
Steel Institute, in which the chemical results and design of furnace 
best adapted for the working of this process have been fully dis- 
cussed, but very little, if anything, has been said with reference to 
the practical working of this process to make steel suitable for 
locomotive tubes, boiler tubes, boiler and ship plates, to pass Admi- 
ralty, Board of Trace, and Lloyds’ requirements. 

I purpose in this short article to give full chemical and mecha- 
nical results of a few charges of basic steel made at Park Gate 
Steel Works, which I think conclusively show what a trustworthy and 
uniform material basic open-hearth steel is when properly made. 

The pig iron which is made at Park Gate furnaces specially for 
this process is basic pig iron, and very suitable for basic working, as 
will be seen by the analyses below. 

The blast furnaces are of small capacity, 62ft. high by 17ft. 
diameter in the boshes, fitted with iron pipe stoves, each furnace 
yielding 250 to 300 tons per week. To make this basic pig iron a 
special mixture has to be resorted to, so as to enable us to use 
Lincolnshire ores ; this, with a mixture of coal, coke, limestone, 
&c., made with a grey slag, produced a good spiegel or basic iron, 
of which an average analysis is as follows :—Carbon, 2°500; silicon, 
0-357 ; sulphur, 0°042; phosphorus, 2°630; manganese, 1°680 

The special feature of this pig iron is the low percentage of 
silicon and sulphur, both of these elements being very injurious to 
the successful working of the basic process. If iron be used in the 
basic open-hearth furnace, which contains over 1 per cent. of 
silicon, the basic lining would svon suffer, there being nothing so 
injurious to the basic lining as silicon; and, further, a silicious 
slag means extra quantity of ore used, which latter means wild, 
and therefore inferior metal. Sulphur and oxygen are the greatest 
enemies the open-hearth steel melters have to contend with. 

At Park Gate we have two 25-ton furnaces for making steel by 
the acid process, and two 20-ton furnaces witb basic lining. These 
furnaces—that is the basic—are making nine, and, in some 
instances, ten charges per week, making an output of 145 to 175 
tons of good basic steel ingots. The furnaces are arranged in a 
line, the charging platform on one side being sufficient distance 
above the floor of the work to admit the casting ladle and carriage, 
which runs on rails over a pit parallel to the furnaces. 

Each furnace is provided with a separate chimney and with 
double-faced mushroom valves and regenerator chambers of large 
capacity, but similar in construction to the most modern open- 
hearth furnace. With such chambers a basic furnace has been 
working twelve months without changing the checkers. The 
furnace proper is com of two wrought iron sides supported 
by double-head rails and H iron buck staves well braced together. 
The bottom of the furnace is built up of cast iron plates supported 
on H iron girders. The brickwork of the furnace is built in the 
usual manner, only instead of using best silica bricks for lining 
from the bottom of furnace up to the level of fore-plates, 
ordinary fire-brick will do. Then, as a separator just above 
the slag line, a chrome brick is built in all round the lining. 
After the furnace is completed and the brickwork well dried, 
we commence putting in the bottom and banks with shrunk 
lime—i.e., hard burnt dolomite, such as supplied by the Steetley 
Lime Company, Worksop, and by the Raisby Basic Company, 
Coxhoe—well ground, and mixed with just sufficient anhydrous tar 
to make it stick together when compressed. This is well rammed 
with hot irons. I have used compressed bricks for lining and 
putting in bottom and banks, but prefer ramming in the bottom. 
After completing a fire may be lighted, so as to get furnace ready 
for receiving gas. Then the bottom will become very hard. I have 
just said that the bottom is rammed. This is the case to within a 
few inches of the ultimate shape. These last few inches are welded 
on by heat—i.¢., by throwing into the furnace small pieces of dry 


4 Read before the Cleveland Institution of Engineers. 





| 





I prefer all steel. Limestone, with a little pottery mine, is usually 
charged on the bottom and banks in sufficient quantity to make a 
basic slag from the first ; pis and scrap follow. When the bosh is 

the bottom, additions of ore and limestone 
are given at intervalsuntil the man in charge commences to sample. 


| By the fracture of sample it is judged whether sufficient ore has 


been added. Here comes the most important part of making good 
basic steel, which is to work the charge so that when it is teemed 
into the moulds it will be perfectly quiet, and will give a clean 
ladle. The difficulty in teeming is not always due to lack of heat. 
In such a case there has probably been as much heat put on as 
the furnace will stand. the slag in such a case invariably contains 
a large excess of oxide of iron, and is blacker and more metallic in 
appearance than it should be. I contend if the slag is not kept in 
proper condition during the time of working it is impossible to get 
good solid ingots, To oxidise the phosphorus easily, and without 
much loss of iron, the slag must contain an excess of lime. There 
are several advantages in keeping the slag as basic as convenient : 
we prevent the formation of the oxides of iron, and consequently 
cold and lively metal ; we also reduce the loss of iron, and also 
produce a slag with more phosphoric acid, and therefore of more 
value for agricultural purposes, 

All the slag is retained until the end of the charge. I tried the 
— when at Messrs. Bolckow, Vaughan, and Co,’s, tapping 
off a portion of the slag ; but the running slag off during the working 
of a charge means the wasting of oxide of iron. Hence a furnace 
for working basic stee] must be considerably larger than a furnace 
working acid, for equal output, as the weight of the basic slag is 
from 20 to 25 per cent. of the weight of the steel produced. The 
slag from the basic open hearth usually contains 13 to 15 per cent. 
of phosphoric acid, and is therefore saleable for agricultural 
yee goa These furnaces are worked with two Wilson patent 

ewt. gas producers to each furnace. The consumption of slack, 
inclusive of Sundays and heating up furnaces which have been 
under repair, is about 11 cwt. ged ton of ingots, 

A charge of fourteen tons of spiegel or basic iron and five tons 
of scrap was worked with 42 cwt. to 48 cwt. of pottery mine and 
53 cwt. to 60cwt. limestone, giving an average consumption of 
24 cwt. of pottery mine and 3cwt. of limestone per ton of steel 
ingots produced. 

I prefer limestone to lime for several reasons :—(1) There is no 
lime dust to act upon the silica lining and blocks, which tends to 
fuse the face of bricks, therefore causing the lining to wear more 
rapidly, more especially the face of the blocks. (2) There is no 
dust to be carried away by the draught into the checkers ; thus, 
by using limestone, the checkers will run for twelve months without 
changing ; and (3) it is less expensive. The following account of a 
charge may be taken as fairly typical of Park Gate working :— 
Furnace was charged at 4.30 a.m., topped at 1.30 p.m.; time in 
working, 9} hours. The charge was teemed into the following- 
sized ingots: One five tons, the remainder into ingots weighing 
from two and a-half tons down to one ton each. e 5-ton was 
cogged into a slab 34in. by 8in., and rolled into a plate 30ft. long, 
3ft. 6in. wide, and lin. thick; the other ingots were cogged and 
rolled inte plates Zin. by fin., various sizes. Table No. I. gives the 























and 1 properties of the above charge :— 
TABLE No. 1, 
Dimensions of test piece break- 
ing strain extension. 
| : : 
Analyses. | 4 4g) : | ag | g g Remarks. 
| = Be! og D 
|-E Ee . < RB! g is 
PAS Tons. Tons. 
Carbon. . --| 150 | 0°98 98 |°96 | 28°1 | 29°27 22 | Cold 
Silicon .. os -+| Trace 0°98 |-89 er | 25°O | 28°78 24 | Temper 
Sulphur --| 7048 | 0°98 |-64 |-72 | 20°2 28:0 28 | Bends 
Phosphorus | 060 | 1°47 |-68 |-99 | 20°2 | 295 | 24| Good 
Manganese .. | 7600 | | 
The reason of the fin. plates having a lower tensile strain than 


——<$<—<$<—<—— 
the lin, plate is this—the former were rolled much gs 
therefore finished at greater heat, 

The repairs to the hearth after tapping are mad 
dry basic. In some instances basic mixed with tar 
These repairs are generally required, for the most part, round th, 
slag line ; this is quickly effected, and the furnace is at once wh 
to charge again. y 

The question has often been raised: do you pig back to 
cama’ I generally use about 3 cwt. of low silicon hem, 
so that the metal is reboiled just as in working the acid 
in fact, it may be resorted to the second or third time jf 
is not good or if the charge is not sufficiently free from phospho 
The phosphorus must be eliminated in the presence of carbon a 
if the phosphorus has not all gone when the carbon has, then fp Ch 
carbon must be added so long as there is any phosphorus to 
remove, aa 

Having shown in table No. 1 results of in., Zin. and lin, plates 
I now give results of tests made from plates suitable for ship and 
bridge work, to pass requirements 28 to 32 tons per square Hors 
also results to tests for ordinary boiler requirements 26 to 30 ton; 
per square inch, ; 
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TaBLe No, 2. 





Dimensions of test piece breaking | 
strain extension. 





Analyses. | 4 a P 4 - 3 | g s Remarks, 
a= = 8 o = we } 
a jae) & O28 ey a 
eer Bl ae | é 
Tons. Tons. ok 
Carbon 140 («1°47 | °38) «(0°50 160 | 29-0 Cold 
Silicon Trace | 1°46 |°49 O71 | 19°) | 28°0 0 Temper 
Sulphur 046 | 1°50 (63) «-O'M4)-2T*1 | 28'S) 210 Bends 
Phosphorus “052 | 1°49 |°80) 1°19 | 84°5 | 28°9 | 22°5 Good 
Manganese “G10 | 1°49 |°79 | 1°17 | 84°G | 29°5 | 22-0 
Carbon °120) 1°27 |'48 0°60) :16°6 | 27°6 | 230) Cola 
Silicon Trace | 1°47 |°48 0°63) 17°1 | 27°0 | 22°5 | Te mper 
Sulphur "060 | 1°45 |'49 «O71 -:19°6 | 27°6 | 25°00) Bends 
Phosphorus “050 | 1°47 ("45 «0°66 «=«:17°9 | 27°1 | 24'0 Good 
Manganese. “58 1°48 |°87 0°54 = 14°6 | 27°0 | 23°0 
1°49 |°84 0°50 = 18°7 | 27°4 | 22°5 


In Table No. 31 give results of tests made for steel suitable for 
boiler and locomotive tubes, or any welding quality or plates 
exposed to flane, which may be required to stand 21 tons to 
25 tons per square inch, or 24 tons to 28 tons per square inch, thus 
passing Admiralty requirements for tube purposes, "hose 
marked x have been annealed, were made for locomotive tubes 2] 
tons to 25 tons per square inch, 


TaBie No, 3, 


Dimensions of test piece | reaking 
strain extension. 





Analyses. J ag 4 al 3 gq Remarks, 

= a q Py ES oo 4 

= = 2 & os > a 

> | * | @i/o 

] Tons. Tons 

Carbon 0100 2°38 °180 °*357; 7°80 +271 "5 T 
Silicon Trace | 2°40 ‘160 ‘884 8°31 21°6 5 Good 
Sulphur 0°085 2°39 °210 ‘501 11°30 § 22°5 | 30°0 
Phosphorus | 0°045 2°40 ‘170 “408 910 8 22°3  32°0 
Manganese | 0°560 1°51 *345 °520 12°90 248 28°0 

1°55 | *380 580 14°60 25°1  25°0 


Having given tables showing both the chemical and mechanical 
results of steel tests made from various thicknesses of plates, it is 
useless for me to make reference to bars, angles, tees, bulbs, &c., 
as steel can be made to give similar results when required ; in 
fact, test results might be multiplied without end. Sutlice to say 
that those gentlemen who were favoured as members of the 
Mechanical Engineers with a visit to these works were privi- 
leged to see for themselves tests ma e—and seeing is believ- 
ing—in every conceivable way. There were on view for in- 
spection samples showing the admirable quality of basic steel 
for large rounds, plates, and bars of every description—the 
samples shown being welded, and not only worked up by an 
ordinary blacksmith hot, but also bent, punched, and twisted in 
every conceivable form. There were three pyramidal erections— 
36in. by 10in. down to 6in. by 2in., and billets from 10in. to 1}in. 
square, all with planed face, so as to show their solidity and 
soundness, not a pipe or blow hole could be seen. Tests have been 
taken for analysis from the centre of whole casts of ingots when 
being worked into billets, and they have been found practically the 
same. ‘Tests are taken regularly in this way and tested for carbon, 
and out of some hundreds there is scarcely a trace of difference. 

After making some thousands of tons of basic open-hearth steel 
tested in every conceivable form, I have only been able to give a 
few results in this paper ; yet I have tried to prove that basic steel 
is being made uniform and solid. 

Much has been said respecting the best design of furnace for 
working this process. Some prefer elliptical, others the Batho 
round furnace; but having had charge of both, gaining an 
experience long to be remembered, I would prefer the Hilton 
furnace for many reasons. A short description, perhaps, will not 
be out of place. It is an ordinary rectangular furnace, encased in 
iron and carried on girders supported by columns, and is, there- 
fore, left entirely clear underneath, which insures the bottom 
being kept cool and lessens the likelihood of the charge breaking 
through. 

It is in communication with gas regenerators by a tube at each 
end that conveys the gas to a bifurcated ye terminating in 
the two parts opening into the combustion or melting chamber. 
There are also two air regenerators, each in communication by 4 
tube and passage with a transverse chamber, from which the air 
descends through three inclined ports into the combustion or melt- 
ing chambers, and the inclined ports, being arranged above—so as 
to alternate with—the gas admission ports, by the described 
arrangement these parts of the furnaces, which in some construc- 
tions heretofore usually adopted have entailed much trouble and 
expense, are made exceptionally strong and better able to resist 
the intense heat and cutting action of the flame. The gas and 
air are thoroughly mixed, so that sufficient combustion is obtained 
throughout the width of the furnace, and the gas entering the 
furnace is caused to impinge directly. 

It will be wndeuaoed | that the operation of the furnace illustrated 
is similar to that of open-hearth furnaces of ordinary construction. 
A30-ton Hilton acid-lined furnace, such as I have described, iscapable 
of making nine or ten charges of acid steel per week, thus making from 
250 to 300 tons of ingots suitable to pass Lloyd’s or any other require- 
ments. These Hilton furnaces have worked without repairs, prac- 
tically speaking, twenty-four weeks; then only shut off for checkers 
being cleaned out, gas being taken off on the Saturday, checkers 
all taken out and in again, furnace heated up, and four charges 
made all in one week, This can be done without cooling with 
water, which is very detrimental to this class of brickwork. With 
proper treatment a furnace will make 12,000 tons without having to 
rebuild. The furnace I wculd recommend for basic open-hearth 
working is a Hilton furnace of 20 tons capacity. : 

In conclusion, I trust that this a od and its discussion will show 
that basic open-hearth steel is being regularly produced which 
stands the Admiralty, Board of Trade, and Lloyd’s requirements, 
an 





Therefore any firm who are not using up native pig for steel, 
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are desirous of making basic steel from Cleveland or other native 
ores, may do so very easily by flowing out the acid bottom and 
ramming in the basic lining, and by making basic additions. 

I think the above results will be sufficient to show that at the 
Park Gate Works, at least, the directors and managers have not 
been afraid to grapple with the production of basic steel to meet 
all the requirements of Lloyd’s, the Admiralty, and the Board of 
Trade, and that by their energy and perseverance they have and 
are reaping the just reward of success, 








THE STRENGTH OF MANILLA AND HEMP 
ROPES, AND ROPE POWER-TRANSMISSION. 
Tue following article, written by Mr. T. Spencer Miller, M.E., 
has appeared in the American Kngineering News, It will no deubt 
interest some readers;— 
Different authorities give the following formulas for the ultimate 





strength in lbs. of ne ropes, C representing the circumference | 
of the rope in inches; Unwin, 688 C2; Molesworth, 627 C2; Karl 
V. Ott, 612 C2; Rankine, 448 C2. 
Trautwine denies the correctness of any formula using a fixed | 
coefficient for the strength of manilla rope, and from a table in his 
“Pocket Book” may be calculated coefficients varying from 996, | 
for rope fin. in circumference, to 423, for rope l4in. in circum- | 
ference. Trautwine, Haswell and Nystrom all agree that hemp | 
rope is stronger than manilla, while Chas. P. Shelley, in 1863, in the | 
echanic’s Magazine, notes some tests giving manilla rope a much 
greater strength than hemp. 
In the tables published by the makers and dealers in manilla rope | 
there is also great variance of opinion, and the following coeffi- 
cients are given :—Jno. Boute’s Sons, Cincinnati, 1000C2; Geo. B. 


Carpenter, Chicago, 1000C?; Sewell and Day Co., Boston, 800 C? ; 
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Diagram Showing Curve of Coefficients used in Calculating Ultimate Strength of Manilla Rope. 


lawrence Rope Works, New York, 75002; Elizabethport Steam 
Cordage a New York, 750C?; Fulton, Bolhman, and Co., 
Pittsburgh, 750C2; Wm. Wall’s Sons, New York, 750C?; C. W. 
Hunt, New York, 720C2._ So much for the opinions of authorities. 
Let us now see what coefficients are indicated by actual tests of 
the ultimate strength—the coefficients being determined by 
dividing the ultimate strength in pounds by the square of the 
circumference in inches, Through the courtesy of Jno. C. Traut- 
wine, jun., C.E., I have been enabled to compile the following 
table, showing the results of tests of hemp and manilla ropes made 
at the Watertown Arsenal and at the laboratory of Riehle Bros. in 
Philadelphia ;—. 


Tests of Ultimate Strength of Rope. 














Size, inches, Ultimate strength, Ibs. 
Cire Watertown tests. i To 
sum- . ‘ani . 
ference, Diameter Governm’t | Purchased | Navy 
Manilla. | Manilla. |Hemp.| 1878. | 1888. 
—— 
1} | ig 3,437 | 3,000 
A 4,27 8,500 8,987 | 3,500 
2h | 8,937 | 4,000 
<4 } 7,460 6,000 4,880 | 6,075 | 5,800 
3 7,958 | 7,000 
3 a. 9,650 7,800 7,040 | 8, 8,500 
> ls 9,580 | 10,625 | 10,500 
3 | 1h 11,200 10,750 | 11,000 | 12,875 | 12,500 
SO 12,812 | 14,500 
s | 12,960 11,980 | 12,520 | 15,125 | 16,500 
ae ee 14,500 
% i} 16,800 13,480 | 15,840 




















; Column 8 gives a coefficient of 1068 for a rope of 2in. circum- 
‘erence, and for 4in. circumferenee only 880. Column 4 shows a 
soaliiciont of 875 for 2in. circumference, and 666 for 44in. circum- 
erence, Column 5 shows a coefficient of about 800 on the smaller 
a and 700 on the larger sizes, while the test on 15in, circum- 
erence rope gave a coefficient of 543. Column 6 also shows a 
smaller coefficient for the larger diameter. Column 7 shows a 
Coefficient of 980 for 1#in. circumference and 1031 for 4in, circum- 
mete and is the only record of tests I can find showing an 
nereasing coefficient, As it is only one case in four, I naturally 








adhere to the majority, and think a variable and decreasing 
coefficient should be employed. 

In 1883, W. T. Durfee wrote an article for Mechanics on ‘‘ The 
Strength of White Manilla Rope,” in which he quotes a ‘* master 
ropemaker” as giving a rule-of-thumb as follows :—‘‘ Each yarn of 
a new white manilla rope will sustain a hundredweight ”—112 lb.— 
and he remarks that this rule agreed well with recent tests by 
Riehle Bros. Both of the tests and this theory show a decreasing 
coefficient ; and the tests of rope l#in. circumference gave about 
1100 as a coefficient, and 34in. rope gave about 900. 

The results of these tests are at least sufficient to throw great 
doubt upon the accuracy of current formulas; and I venture to 
give the following diagram representing a curve of coefficients 
which I believe isabout the right curve for average cases. 

Using these coefficients, the following table gives the ultimate 
strength of manilla rope up to 2in. diameter :— 





Di Ci ference. Ultimate strength. Coefficient. 

oe ee nn ac. «9 0s 0 Sam 

2 8,250 . 845 

ee 0s oe 4,000 . 820 

a St an 6,000 . 790 

1 oc ce oe 8 7,000 . 780 

1 oo ee ee sf 9,350 .. 765 

1 oe 0s ue 10,500 . 760 
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At the recent meeting of the American Society of Mechanical 


| Engineers at Richmond, Va., the author of the above paper sub- 


mitted a discussion of Mr. C. W. Hunt’s paper on ‘‘ Rope Driving.” 
Mr. Hunt’s paper was reprinted on 447 of our issue of 
November 15th. We condense Mr. Miller's discussion as follows: 
The paper by Mr. Hunt gives the ultimate strengths of ropes as 
720C2, C representing the 
circumference of the rope in 
inches. The result of tests 
made by the U.S. Govern- 
ment leads one to believe that 
while 720 is about the right 
coefficient for rope lin. in 
diameter, the coefficient for 
rope 2in. in diameter should 
be much smaller, and that for 
rope 4in. in diameter much 

r. 

In England hemp and 
manilla ropes have been 
largely superseded by ropes 
of cotton; and I am satisfied 
that one reason for this is 
that dry manilla ropes wear 
out too fast, while lubricated 

ropes give too low a_co- 
efficient of friction. The angle of 45 deg. for the groove has been 
in use for thirty-three years, having been first introduced by Mr. 
James Combe in Belfast, Ireland; but if we are to use tallow- 
laid or other lubricated ropes, we should certainly use a sharper 
angle in the groove, especially in the American system, which 
employs the use of a continuous rope with many wraps. 
Tension of driving side of rope _ 2 i 
Tension of slack side of rope ~~? 
plies a coefficient of friction of only 10. But I have obtained a 
coefficient of friction of ‘26, and have found one authority giving 
28, Reuleaux advises for single line transmission 30deg. angle 
of groove. Ramsbottom, an English engineer, and Yale and 
Towne use a 30deg. groove in transmission wheels of travelling 
cranes, and I hope to see the best American practice use 30 deg. 
to 35 deg. as a standard groove angle. The work done in pulling 
out a greasy manilla rope from a 30 deg. groove is not worth con- 
sideration, although we hear a great deal about the loss of power 
on this account. I am strongly in favour of using the continuous 
rope system, and also of using smaller ropes than are recom- 
mended in Mr. Hunt’s paper. Again, a factor of safety of 36, 
or even of 25, seems a factor to provide for blunders in engineer- 
ing rather than a necessity for safety. 

e most perfect small transmission I have ever seen—about 
20-horse power—employs ;;in. manilla rope on wheels 30in. in 
diameter, using a tension carriage. Rather than use large ropes, I 
think it wiser to replace small ones oftener, for by so doing a great 
gain may be made in efficiency, thus saving fuel. 

ele majority of failures in the continuous rope plan have 
occu where the driving and driven sheaves were of widely 
different diameters, as for example, driving dynamos, or driving a 
line shaft from an engine fly-wheel. As ordinarily installed the 
ropes will not pull alike, and by calculation or by experiment we 
may find one rope pulling twice or three times as much as the 
others on the sheave. It is no wonder, if this defect cannot be 
— that engineers advise a factor of safety of twenty-five or 

irty. 

An installation designed by the writer some two years ago for 
J. K. Russell, of Chicago, employs an engine driving sheave about 
three times the diameter of the driven sheave. To equalise the 
pull on the different ropes the ves of the large driving sheaves 
were made with an angle of 0 deg. and those of the small sheave 





4 +4 


Mr. Hunt’s formula, 


with an angle of 45 deg. This change of groove angle has entirely 
remedied the unequal pulling complained of. It was arrived at by 
the following course of reasoning :— 

It has been observed that in sheaves of the same diameter, by 
the use of a proper tension weight, the ropes may all pull alike ; 
while, where the sheaves are of unequal diameter, the pull is 
unequal. The only difference of conditions in the two cases lies in 
the different arc of contact of the rope on the two sheaves, which 
leads to a greater frictional hold of the rope on the large sheave. 
To equalise the frictional hold on the two sheaves we may sharpen 
the angle of the small sheave or increase the angle of the large 
sheave. For instance, in dynamo driving I would advise 45 deg. 
for the driving sheave and as sharp as 30 deg. for the driven 
sheave. Of course, the proper sheave angle can be arrived at by 
calculation, ing a coeflicient of friction of 20 as being a proper 
medium between extremes. The above described improvement is 
the subject matter of a patent recently allowed the writer. 











TENDERS. 


HETTON-LE-HOLE CEMETERY, DURHAM. 

TuE following is the list of tenders for works in connection with 
the formation of a new cemetery at Hetton-le-Hole, comprising— 
(1) Subsoil drainage and roadways, (2) boundary walls, (3) iron 
palisading and drainage castings, (4) caretaker’s lodge, () — 
roads pe two bridges—per plans prepared by Mr. D. Balfour, 
M. Inst. C.E., Newcastle-on-Tyne :-— 


£ 
P. Bradley, Easington-lane .. .. .. .. 4647 
J. T. Simpson, Newcastle-on-Tyne .. .. 4370 
J. Carrick, Waddington-street, Durham .. «- Se 
T. Dixon, ee Ey Ee Sie ag? ha) de 4 ce 
R. Hudson, jun., St. Mark’s Lodge, Sunderland (ac- 
Ce rer 








PENSHAW BRIDGE, SUNDERLAND.—This bridge over the river 
Wear at Penshaw Staiths, near Sunderland, consisting of iron bow 
girders, 155ft. in length, supported by Marsden limestone ashlar 
abutments, resting on concrete and pitch pine piled foundations to 
a depth of 20ft. under the bed of the river, is now rapidly —— 
ing ss and is expected to be opened for traffic about the 
end of the year. The whole of the works have been designed by, 
and carried out under the superintendence of Mr. D. Balfour, 
M. Inst. C.E., F.G.S., St. Nicholas-buildings, Newcastle-on-Tyne, 
and the contractors for the piling, masonry, and ironwork are 
Messrs. Head, Wrightson, and Co., Stockton-on-Tees, and for the 
approach roads, Mr. John Carrick, Durham. 


THE DRAINAGE OF KNARESBOROUGH.—At a special meeting of 
the Knaresborough and Tentergate Improvement Commissioners 
and Local Board of Health, held on the 15th, in the Town Hall, 
Knaresborough, Mr. B. T. Woodd, J.P., Chairman, presiding. 
Mr. D. Balfour, M. Inst., C.E., F.G.S., St. Nicholas-buildings, 
Newcastle-on-Tyne, presented complete plans and estimates for a 
scheme of main sewerage and sewage disposal for the town of 
Knaresborough, which the board unanimously agreed to adopt. 
The scheme shows two main outfall sewers, one for the east part of 
the town, by Chain-lane, and the other for the west part along the 
side of the river Nidd, joining together at Grimbald Bridge, thence 
on to the land for sewage disposal at the Haugh’s Farm, lower 
down the river, where the sewage will be purified by the process of 
intermittent land filtration, without the use of any chemicals 
whatever ; sufficient and suitable land being there available. The 
scheme is being carried out to avoid the injunction of Lady Henley’s 
trustees for polluting the Frogmire Dike, which passes through 
the Hayd Park estate before reaching the river Nidd. 


ENGINEERING IN THE WHITE STAR FLEET.—EXTRAORDINARY 
TRAVELLING.—It will interest his numerous friends to know that 
Mr. Sewell, the chief-engineer of the White Star steamer Britannic, 
and senior engineer in the company’s service, has just bid farewell 
to the ship in which he has been so long and favourably known, in 
order to familiarise himself with the machinery of the larger new 
steamers which Messrs. Harland and Wolff are constructing for the 
company. Whilst in charge of the engine department of the 
Britannic, Mr. Sewell has completed 132 round voyages between 
Live 1 and New York, and travelled the enormous distance of 
818, nautical, or 941,000 English miles, nearly four times the 
distance between the earthand the moon. The engineer appointed 
to succeed Mr, Sewell is Mr. Kitchen, who has held the position of 
chief-engineer in the Adriatic for the past sixteen years. Mr. 
Kitchen su even Mr. Sewell in the number of voyages 
accomplished and distance traversed. He has made 154 round 
voy: between Liverpool and New York in the same ship, and 
travelled over 954,800 nautical, or 1,100,000 English miles ! jw 
this long period Mr. Kitchen has been so fortunate as not to have 
had the slightest disablement of any kind in his engine-room, and 
has contributed greatly to the favourable reputation which the 
Adriatic has earned as one of the swiftest and most regular ships 
on the Atlantic. In 1887 the Adriatic made thirteen round 
Vo! from Liverpool to New York and back, a feat which has 
only been equalled by the Germanic of the same line. Both 
engineers have gained the esteem of their employers, and everyone 
who knows them will cordially wish them success in the future as 
in the past.—Liverpool Courier, August 16th, 1888. 
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THE INTERNATIONAL RAILROAD CONGRESS. 


THE questions to be discussed by the International Railroad 
Congress at its next meeting, which will be held at St. Petersburg 
in 1891, have been announced. They are as follows for the first 
section :—Roadway and Buildings: (1) Nomenclature and techni- 
cal terms ; the establishment of an exact and uniform nomencla- 
ture. (2) Switches and crossings. (3) Maintenance of track ; the 
best system for general adoption. (4) Work of the wheels upon the 
rails ; determination of the limit. (5) Relation between track and 
rolling stock. (6) Track for fast trains. (7) Control of the speed 
of trains. (8) Technical reports ; these include the information to 
be collected on (a) breakage of rails and wear of steel rails ; (4) 
maintenance of track with metal ties ; (c) life of wooden ties, both 
in natural condition and when treated by some preserving process. 

The Second Section—Motive Power and Rolling Stock—will con- 
sider the following subjects :—(9) Effects of curves ; the best way 
of providing for their easy .- 10) Production of steam. 
(11) High boiler pressures and compounding. (12) Equipment for 
light railroads. (13) Continuous heating of passenger trains. 
(14) Regulating work of locomotive engineers ; best system for 
utilising the locomotives, (15) Technical reports; these include 
(a) Fuel consumption in locomotives ; () Boiler tubes, best mate- 
rial, cost of maintenance, &c.; (c) Tires; (d) Lubrication of 
locomotives ; (¢) Crank-axles; (7) Locomotive fire-boxes, best 
material ; (g) Locomotive boilers, best material, &c. ; (h) Lubrica- 
tion of cars ; (‘) Yard or switching engines. Questions 4, 5, 7 and 
9 will be considered by the First and Second Sections in joint 
meeting. 

The Third Section—Operation—has the following questions 
assigned to it:—(16) Fixed signals and the block system. (17) 
Lighting of signals. (18) Train signals; communication between 
cars and locomotive. (19) Distribution of empty cars. (20) Ex- 
change of rolling stock. (21) Co-operation in expediting the 
despatch of freight on the part of station-agents. (22) Lines of 
light traffic. (23) Technical reports: these include (a) Best utilisa- 
tion of stations ; ()) best utilisation of cars. Question 18 will be 
discussed by the second and third sections together, and No, 22 
by the third and fifth sections. 

The Fourth Section—General Management—has the following 
subjects prepared :—(24) Railroads in new countries. (25) Inter- 
national relations. (26) Variations of gauge. (27) Tracks and 
stations used in common ; regulation, and the division of expenses. 
(28) Division of traffic and joint tariffs of rates. (28) Movement 
of passengers. (30) Slow freights. (31) Arrangements for mutual 
benefit ; relief of employés, pensions, &c. (32) Auxili estab- 
lish ts ; ag t of restaurants, hotels, &c. (33) Technical 
reports ; these include comparative results of operation on differ- 
ent lines, and cost of the unit of traffic—passenger-kilometre or 
ton-kilometre. 

Questions 29 and 30 will be considered by the Third and Fourth 
Sections jcintly. 

The Fifth Section is charged generally with the subject of Light 
Railroads, including the following questions :—(34) Best gauge for 
light railroads. (38) Steam power for light railroads; especially 
for local tines or tramways. (36) Rolling stock. (37) Special 
forms of motive power; this will include electric railroads and 
motive power other than steam locomotives. (38) Systems of 
management. (39) Legislation ; comparison of the laws in relation 
to light railroads in different countries. (40) Light railroads as 
feeders; the use of local lines, tramways, &c., as auxiliaries to 
= lines ; methods adopted by main lines to establish such 

ers. 











UNDERGROUND WATER. 





At the opening meeting of the session of the Royal Meteoro- 
logical Society, at the Institution of Civil Engineers, the President 
—Mr. Baldwm Latham, M. Inst. C.E.—delivered an address on 
‘The Relation of Ground Water to Disease.” The pages of 
history show that when the ground waters of our own or other 
countries are very low, as evidenced by the failure of springs and 
the drying up of rivers, epidemic disease is common. In all 
probability, ground water in itself, except under conditions where 
it is liable to pollution, has no material effect in producing or 
spreading disease. As a rule, it is only in those places in which 
there has been a considerable amount of impurity stored in the 
soil that diseases become manifest, and the most common modes 
by which diseases are in all probability disseminated are by means 
of the water supplies drawn from the ground, or by the intro- 
duction of ground air into the habitations of the people. It is 
found that the periods of low and high water mark those epochs 
when certain organic chi are taking place in the impurities 
stored in the ground, which ultimately become the cause and lead 
to the spread of disease. Mr. Latham defines “‘ ground water” as 
all water found in the surface soil of the earth’s crust, except such 
as may be in combination with the materials forming the crust of 
the earth. It is usually derived from rainfall, by percolation, and 
it is also produced by condensation. In dry countries ground 
water is principally supplied by the infiltration from rivers, as, for 
example, in the delta of the Nile. 

The absence of water passing into the ground for a long period 
naturally leads to the lowering of the free ground water line, and 
may lead to the drying of the ground above the water line ; and it 
is curious to note, with reference to smallpox, that the periods 
marking the epochs of this disease are those in which there has 
been a long absence of percolation, and a consequent drying of the 
ground praeenng coms epidemics. On the other hand, smallpox is 
unknown at suc i as when the ground has never been 
— to dry, or is receiving moisture by condensation or capil- 

rity. 

The study of underground water shows that certain diseases are 
more rife when waters are high in the ground, and others when 
the water is low. The conditions that bring about and F 


precede smallpox are those favourable for the development of 
scarlet fever, and, like smallpox, the dampness of the ground for 
any considerable period in any particular locality may check its 
development or render it less virulent, and it is most rife in low- 
water years. Measles are least prevalent at the low-water periods, 
and mostly rife at and near high-water periods. Whooping cough 
follows the percolation period in its incidence, increasing with perco- 
lation, and diminishing as the waters in theground subside. Diarrhea 
is generally more prevalent in a low-water year than in other 
years; that is, with a very much colder temperature in a low- 
water year there is a very much higher death-rate from this 
disease. Mr. Latham finds that the general death-rate of a district 
is relative to the state of the ground water, years of drought and 
low-water being always the most unhealthy. 








PORTLAND CEMENT FOR ANCHORING BOLTS. 


A WRITER in a contemporary relates how, during a recent ex- 
perience in constructing foundations for an elevated railway, solid 
rock was encountered so near the surface as to necessitate anchoring 
the foundation bolts in it. Some more durable and economic 
means of accomplishing this than by the use of sulphur or lead was 
desired, and Portland cemen t was suggested as being suitable. 

A careful investigation failed to find any record showing the 
adhesive strength of cement in pounds per square inch when used 
this way. Hence it was decided ¢ to make such experimental tests 
as would give reasonably positive information on this point. For 
this purpose fourteen holes were drilled in a ledge of solid lime- 
stone, seven of them being lin. in diameter, and seven of them 
1gin. in diameter, all being 34ft. deep. Seven fin. and seven lin. 
bolts were prepared with thread and nut on one end and plain at 
the other end, but for a length of 34ft. from the blank end. 

Four were anchored with sulphur, four with lead, and six with 
cement, mixed neat. Half of each were in. and half lin. bolts, 
and all of them were allowed to stand till the cement was two 
weeks old. At the expiration of this time a lever of sufficient 
seed was rigged, and all the bolts were pulled, with the following 
results :— 

Sulphur.—Three bolts out of four developed their full strength, 
16,006 and 31,000 lb. One lin. bolt failed by drawing out under 
12, ‘ 

Lead.—Three bolts out of four developed their full strength, as 
above ; one lin. bolt pulled out under 13,000 lb. 

Cement.—Five of the bolts out of six broke without 
one lin. bolt began to yield in the cement at 25,0001 
tained the load a few seconds before it broke. 

While this experiment demonstrated the superiority of cement, 
both as to strength and ease of application, yet it did not give the 
strength per square inch of area, To determine this, four speci- 
mens of limestone were prepared, each 10in. wide, 18in. long, and 
12in. thick, two of them having 1jin. holes and two of them 2jin. 
holes drilled in them. Into the small holes lin. bolts were 
cemented, one of them being perfectly plain round iron and the 
other having a thread cut on the portion which was embedded in 
the cement. Into the 2jin. holes were cemented 2in. bolts similarly 
treated, and the four specimens were allowed to stand thirteen days 
before completing the experiment. At the end of this time they were 

out into the standard testing machine and pulled. The plain lin. bolt 
seen to yield at 20,000lb., and the threaded one at 21,000 Ib. 
The 2in. plain bolt began to yield at 34,000Ib., and the threaded one 
at 32,000 lb., the strain in all cases being very slowly applied. The 
pump was then run a greater speed, and the stones holding the 
two inch bolts split at 67,000 lb. in the case of the smooth one, and 
at 50,000 lb. in the caseof the threaded one. 

It is thus seen that cement is more reliable, stronger, and easier 
of application than either lead or sulphur, and that its resistance 
is from 400 lb. to 500 lb. per square inch of surface exposed. It is 
also a well-ascertained fact that it preserves iron rather than 
corrodes it. The cement used throughout the experiment was an 
English Portland cement. 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Higlacays. —In Richmond County, Staten Island, New York 
State, a considerable amount of road improvement, repair, and 
reconstruction is in progress. About sixty miles of work are in 
contemplation, and contracts have been let for thirty miles of 
this, but work will not be commenced until the spring. For new 
work a Telford foundation of large stones is laid, and the 
interstices filled by hand with stone chips. Upon this is laid the 
macadam, In the repair work the old surface is picked up, and 
macadam laid upon it; a binding of small fine stone is spread 
upon the macadam, and rolled into it by a 10-ton roller, the 
binding being added until the surface is smooth and unbroken by 
any open spots. The road is then watered and rolled until the 
water stands on the surface. These roads have to stand some very 
heavy teaming, and must at the same time have a surface which 
will be pleasant for driving traffic. The stone used is machine- 
broken trap, taken from —— on the island, and costing about 
1°65 dol. per cubic yard, delivered on the road. The binding is of 
the same material, broken very small, like vel. The contract 
prices are 90c. to 1'20dol. per square sean tor Telford paving, 
60c. to 80c. per square yard for macadam paving, lhe. to 10c. per 
square yard for picking, and 24c. to 40c. per square yard for 
excavation. The work will involve an expenditure of about 
250,000 dols., which will be provided by the County Com- 
missioners, and employed under the supervision of the engineer 
for county roads, e old roads are in a most dilapidated and 
neglected condition. 

rooklyn Bridge.—During the year ending December Ist, 1890, 
the receipts were as follows:—Foot passengers, 18,615 dols.; 





low water, however, have by far the most potential influence on 
health, as all low-water years are, without exception, unhealthy. 
As a rule, the years of high water are usually healthy, except, as 
often happens, when high water follows immediately upon marked 
low water, when on the rise of the water an wahedlihy period in- 
variably follows. 

Mr, Latham has found that those districts which draw their 
water supplies direct from the ground are usually more subject to 
epidemics and disease than those districts in which the water 
supply is drawn from rivers supplied from more extended areas, or 
from sources not liable to underground pollution. In the case of 
Croydon, one portion of the district—under three-fourths—is sup- 
plied with water taken direct from the ground, whilst the remain- 
ing portion is supplied with water from the river Thames. It is 
curious to note that even so recently as 1885 the zymotic death 
rate in the districts supplied with underground water was twice as 
great as in that part of the district supplied from the Thames ; and 
in this particular year forty-one deaths from smallpox occurred in 
the district, not one of which was recorded outside the district 
supplied by the underground water. 

r. Latham, in his address, dealt largely with zymotic diseases 
as affected by ground water, and showed that cholera ordinarily 
breaks out when there is the least ground water; a high air and 
ground temperature is also necessary for its development, and as a 
rule, the low-lying districts are favourable to the production of 
these high temperatures. Smallpox is almost always preceded bya 
a long period of dryness of the ground, as measured by the absence 
of | pay ge Typhoid fever is most prevalent after a dry period, 
and the first wetting of the ground or percolation from any cause 
takes place. The condition essential to the development of 
diphtheria is a damp state of the ground marked by extreme 
sensitiveness to percolation of rain. Scarlet fever follows the 
state of the dryness of the ground which is essential for its develop- 
ment, and it occurs in the percolation period. The conditions that 


vehicles, 76,465 dols.; cable railway, 1,032,014 dols.; tutal, 
1,127,094 dols. The total receipts from all sources amounted to 
1,331,118 dols., and the expenses 1,075,437 dols, The bridge has 
thirty-six tenants of the arches of the approach, and carries 403 
telegraph wires and two cables; the rental from all these is 
95,210 dols. The total number of passengers carried was 37,676,421, 
or 3,721,638 more than last year. The amount of time lost by the 
trains amounted to only seven and a-quarter hours, and 63 percent. 
of this was due to the cable plant getting out of order. e rail- 
way capacity of the bridge is now taxed to its utmost during the 
busy hours of the day, and travelling then is a discomfort and a 
danger. At these times trains of four cars are run at intervals of 
ninety seconds, and great care is necessary to empty and pull out 
each arrival train before another becomes due. Automatic signals 
are placed on the approaches, with a danger signal near the bridge 
entrance, which is operated from the dispatcher’s house, The cars 
are very long and of unusual width; they have double doors at 
each end, opening into the end platforms, and a sliding door at the 
middle of each side ; there is a single row of cane cushioned seats 
along each side. Every car is fitted with the Eames vacuum brake, 
heater, and cable grip. The grip and brake are operated by a man 
standing on the front platform of each car, and these men can 
peng each other by pulling a cord, which strikes a gong at the 
other end of the car. A committee of engi s is now engaged 
S senens plans for increasing the carrying capacity of the 
railway. 

The President's message.—In bis message to Congress President 
Harrison states that, in his opinion, no changes should be made in 
the McKinley Tariff Bill, the effect of which upon trade and 
prices is still largely in conjecture ; and some of its important 
provisions do not go into effect until future dates, while the general 
upward tendency of the market has been largely due to influences 
wholly unaffected by the Tariff Act. In regard to coast defences, 
he thinks that adequate and regular appropriations should be con- 








tinued, and ordnance plans have been already agreed upon, 


—————————| 

Nicaragua Canal is making most encouraging progress 
limiuary conditions and initial operations hate cen plete 
within the prescribed time. An increased subsidy for the “ 
service with Australia is recommended. He does not think the 
Government should own or operate the telegraphs any more than it 
does the railways ; but recommends that contracts should be a 
with the telegraph companies, as is done with the railroad oo ? 
panies, for the transmission of communications at specified rates, 
n view of the 2000 lives lost and 20,000 persons injured in frej ht 
train operations every year, he recommends legislation for La 
formity and easton’ f safety in the use of couplers and brak 2 
upon freight trains engaged in interstate commerce ; he recognises 
the difficulty in securing agreement as to the best appliances 
simplicity, efficiency, and cost being considered, but thinks this 
would yield to legislation, which should be based on full in ved 
: ; : ; Juiry 
and impartial tests. The subject of the conservation and equal 
distribution of the water supply of the arid regions has not 7 
been placed upon a per t and satisfactory basis; he does hot 
think the United States should undertake the construction of dams 
and canals, but should limit its work to such surveys and observa. 
tions as will determine the water supply, both surface and sub. 
terranean, the areas capable of irrigation, and the location and 
storage capacity of reservoirs. This done, the uses of the water 
and of the reservoir sites might be granted to the respective States 
or Territories, or to individuals or associations, upon the condition 
that the necessary works should be constructed and the water 
furnished at fair rates, without discrimination, the rate to be 
subject to supervision by the Legislature or by boards of water 

commissioners, 

Decarbonising old steel rails—A company has been organised at 
Reading, Pa., to manufacture a special kind of merchant bar iron 
from worn-out and second-hand steel rails, which rails are pow 
very cheap. The process, the secret of which is closely kept, is 
said to be a very practicable one for decarbonising the steel, and q 
number of satisfactory tests have been made. Mr. H. Harris is 
the inventor of the | gee 

Coast defences.—The Secretary of War in his annual repcrt calls 
attention to the long coast line and the deficiency of its defences, 
Hitherto the appropriations for the construction of coast defence 
works have been uncertain in amount, so that no regular system 
has been able to be carried out. The Secretary calls attention to 
this fact, and suguest that with a reasonable annual appropriation, 
say 8,000,000dols. to 10,000,000 dols. per year, the construction 
and placing of guns, mortars, and torpedo works for the whole 
coast can be carried on, and in ten years the principal harbours 
and cities rendered reasonably secure. The War Department is 
considering propositions for the establish t of lithi 
concrete islands, mounted with turrets and heavy long-range guns, 
Under the Fortifications Act of last session, positions for 
forty-eight mortars, in three groups of sixteen each, and for 
three long-range guns, will be prepared in New York Harbour; 
for one group of mortars and one gun in Boston Harbour; and for 
one group of mortars and two guns in San Francisco. A modern 
land battery constitutes a permanent defence upon a battlefield, 
chosen in advance, where no flanking is ‘tte, and where an 
enemy must force his way or abandon the attack. In such a 
contest ships of war are placed under every disadvantage. The 
channel is selected where their deployment is difficult, while they 
are at the centre of a concentrated fire from many dispersed guns, 
Modern inventions in the use of electricity, high explosives, and in 
rifled mortars, have resulted strongly in favour of the comparative 
resisting strength of land fortifications as against a naval force, 
They cannot be blown up by dynamite, nor sunk by vertical fire, 
They can support any weight of armament, and can protect 
themselves by any weight of earth, or stone, or iron. For 
accurate aim they have the solid earth for a foundation. They 
also have the co-operative aid of their own navy, of torpedoes, and 
submarine mines, and other accessory means of defence. When 
our principal cities, our harbours, and our navy yards are thus 
protected, then our coasts will be safe, and our navy and our 
increasing commerce will have safe.ports of refuge, where they can 
be repaired, re-coaled, and refitted. 

Electric light on trains. —A museum train, forming a travelling 
museum, which is now going about the country, has as one of its 
special features an electric light plant. The main portion of the 
installation is on the first car of the train. The equipment consists 
of a 30-horse power engine and boiler, a dynamo, and a battery of 
storage cells. To place all of this apparatus, together with coal- 
box, pump, and other appliances y for the ful opera- 
tion of a complete steam plant, within the space assigned, which 
was 9ft. by 1dft., was quite a problem. The work, however, was 
done in such a way as to leave convenient passages to all the 
machinery. The boiler is fitted with a stack arranged so that it 
may be dropped when desired upon the top of the car. There is 
also connectec with the boiler a fog horn, which is provided for the 
epy of awakening everyone within a radius of two miles. This 

orn is intended to attract the attention of the populace of the 
towns to the side tracks upon which the train is exhibited. The 
dynamo is compound wound, and has a capacity of 300 lamps of 
16-candle power. The engine and dynamo are belted together, 
Water for the boiler is taken from two elongated cylindrical iron 
tanks, which are hung beneath the car. These tanks are each 
30ft. long by 24in. in diameter. Tho accumulator plant is also 
hung beneath the floor of the car. The battery consists of sixty 
cells. This is used for lighting the train when the exhibitions are 
not in progress, or during trips between stations. Each car of the 
train is lighted by three clusters of lamps, and in addition there 
are a number of single lamps distributed here and there. The 
wiring is so arranged that-the alternate lamp or lamps of each 
colour can be switched out at pleasure, thus enabling the dynamo 
man to keep up a continuous scintillation, with good effect. The 
wiring is arranged in three circuits, and so that a constant poten- 
tial will always be maintained, no matter how many lamps are 
burning or how many cars are included in the system. 

















THE HULL AnD District [NsTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—The second ordinary aa | of the Hull and 
District Institution of Engineers and Naval Architects took place 
on Tuesday evening, 9th inst., inthe rooms, Parochial Office, Bond- 
street, Hull, the president, Mr. C. F. Amos, in the chair. Tho 
discussion on ‘‘ The Education of Engineers,” which had been ad- 
ag a from the meeting of the 25th ultimo, was resumed by 

r. A. N. Somerscales, who, in the course of bis remarks, deplored 
the elementary character of science teaching generally, but also 
pointed out that Hull was no worse than many other towns in this 
respect. The list of Honours students for the present year shows 
Hull to stand higher than Liverpool, Edinburgh, Nottingham, 
Sheffield, and many other educational centres. He, Mr. Somer- 
scales, advocated technical mental training rather than the mere 
acquiring of information, which, he argued, might be quite useless 
to an engineer if unaccompanied by habits of observation and 
reflection. Mr. J. R. Smith, who followed him, gave some inter- 
esting facts concerning the methods which several engineering 
firms had adopted of educating their apprentices and of recruiting 
their drawing-office staff from such of these who gave promise of 
good ability. Mr. J. Brackenbury thought that the present system 
of payments by results as carried out by the Science and Art 
Department was not an efficient one, as it involved a close 
adherence to the syllabus laid down by them, thus preventing the 
teacher from striking out in an original line of his own. Mr. A. H. 
Tyacke gave some particulars of the system which Mr, A. E. 
Seaton had introduced into Earles Company, viz., the giving of 
short lectures during working hours to the engineering students at 
that establishment, The Council have appointed Messrs. C. F. 
Amos, A. E. Seaton, and the Hon, Sec., Geo, H. Stro , to represent 


the Institution on the ‘Hull Council for Technical Education.” 





At the next meeting of members Mr. F. Somerscales will read a 
paper on “ Art in Relation to Shipbuilding.” 








av" aca ns 


weve o 8 eae @ 


0 ee ee ee 








Duo. 19, 1890. 


THE ENGINEER. 


519 








——— 
THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


que mills and fo and the furnaces all remain fairly well 
upon old orders. New business, however, as is generally 
the case just before Christmas, is held over, consumers not com- 
mitting themselves to forward transactions until the turn of the 
r, lt looks as though the year were to close without 
q material alteration in the trade position upen that which has 
wisted now for a considerable time aa Mh ioe eg are being 
made for stock-taking at some of the manu actories. It is not 
anticipated that stocks will be heavy, though it is scarcely likely 
that they will indicate that so large a business has been passing as 
was the case about this time a year ago. 

The proceedings on ’Change in a on Thursday were 
marked by a holiday tone, and the negotiations which took place 
between buyers and sellers were little more than nominal. 

In reply to inquiries as to the course prices would probably take 
with the beginning of the new year, the opinion was expressed 
that it was unlikely that any official reduction would be declared 
by the associations controlling the various departments of finished 
jron, though most manufacturers and merchants were wisely 
enough loth to prophesy before they knew. Meanwhile, marked 
bars were quoted £8 10s. ; common, £6 10s, upwards, and merchant 
about £7 5s. Sheets were in moderate request at £7 10s. for 
singles, £8 for doubles, and £9 for trebles, 

With regard to the pig iron trade, there is not much business 
stirring at present, although an exception ro | be made in the case 
of those furnace proprietors who supply steel works, the furnaces 
of Mr. Alfred Hickman, of Spring Vale, being, for —-, 7 
well employed in meeting the requirements of the South Stafford- 
shire Steel and Ingot Company. Other steel makers in the dis- 
trict are also taking considerable quantities of pigs. In the general 
trade, however, there are complaints by sellers that buyers are 

ing to beat them down in price, necessitating the assertion by 
the producers that coal and coke, at their present prices, any 
further reduction is out of the  ermy upon the present quota- 
tions of pigs, which, sellers add, are barely remunerative. For 
cinder sorts 40s. or a shade less is still asked, with 45s. to 47s. 6d. 
for part-mines, 70s. upwards for all-mine hot blast, and £5 for all- 
mine cold blast. 

The engineering trades of the district are in a healthy condition, 
a good deal of work being under execution both on home an 
foreign account. The wagon building companies, in particular, 
are busy. 

Very considerable interest continues to be taken in the com- 
munication on the railway rates question which has recently been 
addressed to the Board of Trade by Mr. Alfred Hickman, as 
representing fifteen associations of South Staffordshire traders. 

ith regard to coal and coke, Mr. Hickman has the following 
observations:—The great bulk of the mineral traffic is carried at 
2ewt. to the ton, and the Board of Trade proposals are for 
2% cwt. totheton. This difference, amounting to 5 per cent., has 
not been taken into account. To be on the safe side, I will take it 
that only three-fourths of the raineral traffic is carried at the rate 
of 21 cwt. to the ton. The London and North-Western Railway 
Company's mineral traffic for the year ended June last was 
£2,499,463 ; 5 per cent. on three-fourths of this is £91,104. Their 
alleged loss on Class A and coal and coke is £48,121. 
The Midland Railway Company’s mineral traffic for the 
year ended June last was £2,558,529; 5 per cent. on three- 
quarters of this is £95,944 ; their alleged loss on Class A and coal 
and coke is £51,410. The Great Western Railway Company’s 
mineral traffic for the year ended June last was £2,089,283; 5 per 
cent, on three-fourths of this is £78,348; their alleged loss on 
Class A and coal and coke is £11,215. The railway companies 
take for comparison the rates proposed by the Board of Trade for 
lots less than 250 tons, but not less than 10 tons. The average 
track load at present is about 7 tons, and a considerable portion 
of the coal traffic is in consignments of truckloads to country coal 
merchants. The difference in the Board of Trade’s rates between 
consignments over and under 10 tons would probably amount to 
more than the whole alleged losses. There is, besides, a large 
amount of traffic on which the actual rates are higher than present 
maximum powers, 

In the same document it is further pointed out that the total 
alleged loss on all classes of goods traffic on the London and North- 
Western is less than 1? per cent., on the Midland it is slightly 
th 2 per cent., and on the Great Western it is a little over 

r cent, 

Resduiee manufacturers cordially agree with Mr. Hickman in 
his observations upon the a. charge for hardware :—“ It has 
been abundantly proved that the rates pro add enormously 
to the present maximum powers of the London and North-Western 
Railway Company. Its present powers govern the other railways 
as effectually as if the powers of the others were the same, and 

fore there is no hardship in equalising them. But it is a 
matter of comparative indifference to the traders whether they are 
ualised or not if the maximum powers of the London and North- 
estern are not increased. As regards the southern lines, they 
only carry hardware in small packages at high rates. Many of the 
ra hardware trades have already been driven to the coast, and 
to add enormously to the burdens of the struggling remainder by 
means of an Act of Parliament intended for their relief, 1 submit, 
can never be justified.” 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. 


THE iron trade of this district remains without improvement, and, 
881 have intimated in previous reports, no increased weight of 
buying is at all probable until the usual holidays are well over. In 
view of the, at any rate, continued present generally healthy condi- 
tion of the principal iron using branches of industry co’ wi 
the engineering trades, the exceptionally depressed condition of 
the iron market is somewhat unaccountable, and the impression 
prevails in many quarters that after the turn of the year a consider- 
able weight of buying may be reasonably anticipated, as it is evident 
that users of iron‘are for the most part working on with very bare 
stocks, and must necessarily sooner or later be compelled to come 
into the market to obtain further supplies of raw material. For 
the time being, however, there is no ition to purchase beyond 
the merest hand-to-mouth wants, and there is a continued weaken- 
ing tendency in prices, sellers who have to seek after business being 
a go to accept extremely low figures to secure orders. 

Manchester iron market, on Tuesday, was only moderately 
attended, and there was — so general an absence of business, 
both in pig and finished iron, that prices were scarcely tested. 
For pig iron there were only a vory few small inquiries comi 
forward, and to meet these there is plenty of iron in pone. | 
hands offering at extremely low figures. e result is that makers 
are selling very little, and their quotations are scarcely more than 
nominal. For Lancashire pig iron makers are a trifle easier, and 
pM about 48s, 6d. for forge to 49s. 6d. for foundry, less 2h, 

livered equal to Manchester ; but these figures are still quite out 
of the Market, as there are much cheaper brands offering both 
from Lincolnshire and Derbyshire. For Lincolnshire iron quota- 
tions average about 46s. 6d. to 47s. for forge to 48s, and 6d. 
for foundry, with Derbyshire varying considerably according 
to brand, the cheaper forge qualities being offered freely 
at 45s, and foundry numbers at 49s. to 49s, 6d., whilst 
ay foundry brands are readily obtainable at 51s, to 52s., 

ess 2h, delivered equal to Manchester. Outside brands are 

easier as compared with last week, but any busin 


8s is chiefl 
in cheap second-hand parcels, Eglinton, which is onetboatiy held 


entirely in second-hands, varies in quotation according to the port 
at which it ts shipped, but for delivery equal to Manchester can be 
readily bought at about 55s. 6d. net cash. For good foundry 
brands of Middlesbrough makers now quote about 53s. 6d. net 
cash delivered here, but merchants are offering at 1s. to 1s. 6d. per 
ton under this hee 

Hematites still meet with only a limited inquiry, with prices 
paring downwards, 64s. 6d., less 24, being now the full average 

rice for good foundry qualities delivered in the Manchester 
istrict, 

In the finished iron trade business continues extremely slow, 
and forge proprietors in this district are | being kept very 
indifferently employed, from hand to mouth. In most cases there 
is an anxiety to secure new orders, which necessarily leads to a con- 
tinued weakening in prices, and for delivery in the Manchester 
district local bars are not now quoted at more than £6 5s., with 
North Staffordshire qualities averaging £6 17s. 6d.; but for actual 
operations there are sellers at under these figures, Lancashire 
hoops average about £6 10s., and sheets £7 10s. to £7 15s. per ton, 
delivered in the Manchester district. 

In steel plates there are only occasional small orders going out, 
and for these there is a good deal of competition at low figures, 
Makers quote about £8 2s. 6d. to £5 5s. for good boiler-making 
qualities, delivered in the Manchester district ; but there are sellers 
at £7 17s. 6d., and consumers who have orders of any weight to 
give out are not at all disposed to give anything above this figure. 

The condition of the engineering trades remains much the same 
as mp one last week, the leading branches of onesie. | throughout 
this district being all still well Sag Ba and in some departments, 
particularly in the manufacture o! a stock, the 
principal firms in this district have orders in hand which will keep 
them pretty fully engaged well over the ensuing year. Boiler- 
makers also report plenty of new work stirring, and the leading 
machine toolmakers are all busy with work in hand, with no 
scarcity of new orders coming forward. So far as the returns 
issued by the trades union organisations are concerned, these cer- 
tainly show no indication of any present declining activity in the 
engineering trade. Uusually at this season of the year there is a 
slight increase in the number of unemployed on the books of the 
trades union societies; but so far from this being the case, with 
the close of the present year the returns show a slight decrease in 
the number of out-of-work members on the books of the societies, 
as compared with last month, and also as compared with the 
same period jast year. The returns of the Steam Engine 
Makers Society show not more than 4 per cent. of the total 
pact As receipt of out-of-work ge whilst the Amal- 
gamated jiety of Engineers has barely 1? per cent. of its 
members on the books in receipt of donation benefit. As regards 
the condition of trade as set forth in the returns from the 
various districts connected with the above societies, there is no 
present perceptible decrease of activity. In all the leading 
industrial centres works are reported to kept well employed, 
and the general returns are to the effect that trade continues in a 
healthy and satisfactory condition. Of course the reports received 
through the trades union organisations can scarcely be expected to 
take much actual cognisance of forward prospects, as these are 
matters which can only come definitely within the knowledge of 
employers, The information I am able to obtain from sources 
representing the employers scarcely bears out, as regards the 
future, the — issued by the trades union organisations, which 
deal practically with the condition of trade at the present. In 
some departments, as already stated, there is sufficient work in 
hand to keep local firms well engaged over the greater portion of 
next year; but in what may be termed the general engineering 
trades, there is undoubtedly a slackening off, and all through there 
is scarcely that weight of work in prospect as was the case this 
time last year. 

The annual meeting of the Manchester Association of Engineers 
was held on Saturday, the chair being pied by the president, 
Mr. John West. The pr dings were confined almost entirely 
to the election of officers for the ensuing year, and Mr. John West, 
who has most efficiently filled the post of president during the 
past twelve months, was unanimously ere to accept the 
presidency for the forthcoming year. Mr. West, in consenting to 
again fill the post of president, u upon the members the 
desirability of a more general discussion in the papers whenever 
brought before their meeti so that they might all obtain the 
fullest advantage of the individual experience of the members on 
questions brought before the Society. Mr. Henry Mainwaring was 
reappointed treasurer, and the trustees Messrs. E. Asquith, E. 
Carter, J. Walthew, T. Ashbury, and W. H. Bailey were re-elected; 
Messrs. F. Walthew, E. Marshall, and A. Rea were appointed on the 
cummittee of management, with Messrs. T. Cryer and W. Jenkins as 
auditors. Thesecretary, Mr. F. Hazelton, and librarian, Mr. John 
Gibbon, were re-appointed, and the annual dinner was fixed for Feb. 
2nd, The ww mtlemen were elected members of the Asso- 
ciation :—Messrs, iam Webb-Smith, manager—Messrs. Bratby 
and Hinchliffe, Ancoats—ordinary; E. Earnshaw, jun.—Star 
Boiler Wo Heywood—ordinary ; Fred Frank Goodfellow—B. 
Goodfellow, Hyde—honorary ; and James Gunther—W. Gunther, 
Central Works, Oldham—honorary. 

Increased activity has characterised the coal trade of this dis- 
trict during the past week, and ae this has been chiefly in 
the better qualities suitable for house fire purposes, other descrip- 
tions of round coal suitable for general manufacturing —— 
have been in fairly brisk demand, whilst engine classes of fuel are 
moving off better than they have been for some time past, and 
even the common sorts of slack are not being pushed for sale to 
the same extent as of late. Prices, although without quotable 
change, are being more firmly held to, and at the pit mouth 
average 12s, to 12s. 6d. for best coals, 10s. 6d. to 11s, for seconds, 
9s. to 9s. 6d. common, 7s. 6d. to 8s. burgy, 6s. 6d. to 7s. best 
slack, and 5s. to 5s, 6d. for common sorts. 

The er trade is still in a somewhat unsettled condition, 
and coal which has been thrown upon the market as the result of 
= recent — e ps os: a continues to be offered at 

ow figures, . 6d. being the average price for good 
— qualities of steam coal delivered at the ports on the 
ersey. 

Berrep. Shere is a weaker tone in the hematite pig iron trade 
this week, and makers are not doing as much business as for some 
time past. Orders for Bessemer qualities of pig iron are not 
numerous, as steel] makers are consuming smaller quantities of 
metal, and the trade in forge and foundry qualities is quiet, as 
consumers have their wants mainly met by large forward engage- 
ments. The production of the works in the district is maintained, 
and forty-nine furnaces are kept in blast, with twenty-six standing 
idle. It is not pro to re-light any additional furnaces this 
year; but, if other are put in blast, some of those now 
making pig iron will be blown out, Prices are easier, at 54s. per 
ton for hematite warrants, net cash, 54s, 6d. for Bessemer mixed 
numbers, net f.o.b., and 54s. for No. 3 forge and foundry qualities. 
There is a further reduction to note in stocks this week ; tons 
have been cleared this week out of hematite stocks, making the 
reduction from the beginning of the year 166,863 tone, and leaving 
the stocks still in hand at 213,676 tons, 

The steel trade is not so well employed as it has been, and some 
of the mills in the West Cumberland district have suspended 
operations temporarily, owing mair!y to the scarcity of orders for 
heavy classes of steel. Rails are in quieter request, and the out- 
look of the immediate future is not very good. The orders held 
in some cases are for forward delivery, there is not a demand 
for prompt deliveries. Prices are easier at £4 17s, 6d. for heavy 
sections, net, f.o.b,, £6 10s. for light rails, and £7 for colliery 
sections. The business doing in steel shipbuilding material is only 
satisfactory so far as local requirements are concerned. Plates are 
quoted at £6 12s, 6d. per ton, angles and other sections at £6 
and steel boiler plates at £7 12s, 6d. per ton. The general deman 
for this class of material is not brisk; but makers are busy, and are 











likely ta remain so, In tin-plate bars the business doing is not very 


brisk ; but there is a full market for hoops, and forgings and cast- 
ings are in good demand. 
he shipbuilding and engineering trades are very busy all 
round, and the local yards and shops are as full of work as 
possible. The returns for the Barrow yard, from a shipbuilding 
int of view, show a satisfactory result during the past ye 
24,665 tons of shipping were built, and engines erected of 52,600 
indicated horse-power. This compares with last year—26,847 tons, 
and engines of 27,375 indicated horse-power. 

Iron ore is easier at 11s. 6d. per ton for ordinary qualities, net 
at mines. The consumption is well maintained, but prospects are 
not considered good. 

Coal and coke is in steady demand, East Coast coke being at 21s. 
to 22s, per ton, delivered here. 

Shipping is still depressed, and the strike of dockers at Barrow 
is still exercising an unsatisfactory influence. 

The Naval Construction and Armaments Company has declared 
an interim dividend at the rate of 8 per cent. per year on the half- 
year’s working terminating December 31st next. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE has been no change in values during the week. The iron 
market is still languid, with little prospect of any improvement 
this side of 1890. Cheaper money will undoubtedly bring about a 
brighter state of things early in the new year ; but the dropping off 
in the call for material in the shipyards is not likely to be counter- 
balanced by any demand elsewhere. It is rather curious to note 
that while hematite pig iron was at 90s. per ton in January of this 
year, it has now, in the last month, fallen to 65s.; while in 1889 
the opening — was 54s, per ton, and the closing prices for 
for the year In common forge iron the price on January Ist, 
1890, was 74s., and in December 43s. 6d. In 1889 the opening 
ne was 37s., and the December quotation 70s. There has thus 

mn quite a reversal of the course of trade in 1890, as compared 
with 1889, It will be most interesting to watch the development 
of the iron industry, both in hematites and forge irons, in the 
early months of next year. 

The order for South America received by the Butterley Com- 
pany, and referred to in my letter of last week, is for the new 
large market buildings now in course of erection. As the market 
building has three parallel roofs, covering a superficial area of 

acres, the weight required will be considerable—some 1400 tons 
of wrought iron. 

In railway material the excessive demand previously noted is 
maintained. Several small orders have been placed since the large 
orders noted last week. Engineering material of all descriptions 
is also in t request. I hear that there is some difficulty in 
obtaining the boilers which are required, owing to the extension of 
premises and increase of productive power. All the boiler-making 
firms are full of work. 

The South and West Yorkshire collieries continue to do a steady 
trade with Hull. During November last there were taken from 
the districts included in that coalfield to the great Yorkshire port 
201,112 tons, against 198,016 tons for the corresponding month of 
1889. For the eleven months of the present year the weight for- 
warded to Hull has been 2,023,136 tons, as compared with 
1,810,192 tons for the similar period of 1889, Denaby Main still 
heads the list, although with a largely decreased tonnage—12,752 
tons against 15,360. For the eleven months, however, there is a 
decided increase in the business done by the Denaby Company, 
viz., 160,443 tons against 149,775. Fryston takes second place with 
8064, and Wharncliffe Silkstone third with 7660. e Thorn- 
cliffe collieries still increase their tonnage to Hull, having sent 
last month 6750 tons. Elsecar, Aldwarke Main, Carlton Main, 
Hemsworth, Monk Bretton, Houghton Main, Wheldale, West 
Riding and Silkstone, and Allerton Haigh Moor, all show good 
results. The exports from Hull—nearly all Yorkshire coal—during 
November were 98,073 tons, as compared with 98,597 in the pre- 
vious November ; for the eleven months 914,307, against 914,817 
during the similar period of 1889. 

At the twentieth general meeting of the shareholders of Earle’s 
Shipbuilding and Engineering company, Hull, over which Sir John 
Brown, Sheffield, presided, a dividend of 5 per cent. was declared 
£7500 being written off for depreciation, and £3002 carried forwa 
to next year’s account. The chairman congratulated the share- 
holders—a large portion of the stock is held in the Sheffield district 
—on the satisfactory nature of the year’s working, and the future 
prospects of the company. He stated that there were in hand at 
the present time contracts with the British Government and several 
of the leading railway companies, besides other works, The 
pape parse etieg Seaton—explained that the £10,000 increase 
in capital account was due to the additions to machinery and plant. 
An increase under the item of investments was for a ship which the 
company had purchased and altered so as to be suitable for carry- 
ing the heavy machinery it had contracted for delivery at the 

ifferent dockyards. 

The Sheffield Town Council have been notified by letter from the 
Home Secretary that Mr. J. G. H. Bedford, Lion Works, Mow- 
bray-street, has been appointed as Vice-Consul for Portugal. 

he Admiralty are asking at Sheffield for tenders for iron blocks, 
fire-hearths, and stoves. The iron blocks are required up till 
December, 1893, and the fire-hearths, &c., until December, 1895. 
These tenders go in this week. 

The steam coalowners have held a meeting at Barnsley, when it 
was decided that the price of locomotive fuel should be10s. 6d. perton. 
This is the quotation at which most of the railway contracts were 
taken last time, with one exception—the North-Eastern, which 
paid lls. An effort to get the colliery proprietors to tender at 
10s. per ton did not succeed. Supplies on the new contracts begin 
on January Ist, 

A meeting of Sheffield manufacturers was held at the Cutlers’ 
Hall on Friday to consider the question of smoke abatement. The 
feeling in favour of lessening the nuisance was unanimous, and 
it was decided to raise a fund of £1000 during the next twelve 
months to carry into effect resolutions passed with that view. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron and steel industries in all departments are very quiet ; 
and though as yet all the works are kept in full and regular 
operation, they must soon be obliged to run short time if orders do 
not come in more freely. Not since 1887 has there been such a 
disinclination among consumers to buy, and speculators are quite 
out of it now; in fact, there is not. much i it to speculat 
while prices persistently decline. Manufacturers have commenced 
to compete very keenly for orders, and buyers can generally get 
some concession from quoted rates. The prospects for the new 
year, it must be confessed, are anything but bright; and there are 
no such buoyant predictions respecting 1891 as there were in t 
to 1890, This year has not been anything like the annus mirabilis 
that it was predicted it would be; the promises made at 
the beginning have not been fulfilled, and the best prices 
of the twelve months were at the commencement, while we 
close with the worst, the differences between the two being as 
follows :—Cleveland No. 8 pig iron, now 43s. 3d., decrease 21s. 9d. ; 
common bars £6, decrease 45s.; iron ship plates £6, decrease 50s. ; 
iron ship angles £5 15s., decrease 45s.; iron sheets—singles—£7 5s., 
decrease 30s,; puddled bars £3 15s., decrease 40s.; heavy steel 
rails £4 17s, 6d., decrease 42s. 6d.; steel ship plates £6 7s. 6d., 
decrease 52s, 6d.; steel ship angles £6 5s,, decrease 47s. 6d.; cast 
iron railway chairs £3 5s., decrease 20s. But wages have not been 
reduced in proportion, for blast furnacemen are getting 125 per 
cent, more now than in January, and at the mills and fo the 








men are getting 24 per cent.; they had advances during first 
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half of the year equal to 10 per cent., but have since been reduced 
74 per cent. The year therefore closes with a much less satisfac- 
tory state of trade than prevailed at the commencement. 

The situation is so critical that the Cleveland ironmasters 
have given notice to the men of a reduction of wages, and it is 
possible that the Cleveland ironstone miners will have their wages 
reduced also early in the New Year. The blast furnacemen have 
requested the employers to pay them the same as Sunday for work- 
ing on Christmas Day, i.e., give time and a-half, and they meet the 
masters to-day—Friday—to discuss the question. It is probable 
that the employers will do as they did last year—give each man 
who works regularly through the holidays a Christmas box of 
2s. 6d. The blast furracemen are agitating for an eight hours’ 
shift, but it is hardly likely that this will be granted especially at 
the present time, when the manufacture of pig iron is scarcely, if 
at all, profitable with many firms. Such an alteration would mean 
an addition to wages, varying from 30 to 50 per cent., and that is 
out of the question now. 

The pig iron market is somewhat less despondent than it was 
last week, and there has been a rise from the lowest prices. It 
was possible to buy No. 3 G.M.B. from merchants at 42s. 6d. on 
Monday, but 43s., and even 43s. 3d., has since been paid, though 
the amount of business doing has been exceedingly small, and is 
only in iron for prompt delivery. No one is buying for delivery 
next quarter, though there are some inquiries; but as the prices 
offered are below those which sellers are prepared to take, no 
business results. Manufacturers are simply buying from hand to 
mouth, and are not likely to do any other this year, and they 
want as little as possible in their yards at the end of the year, when 
stocktaking is going on. Middlesbrough warrants have been about 
42s. 9d. cash, buyers, and 43s. cash, sellers, this week; but no 
transactions in them are recorded. No. 4 foundry pigs, which 
are scarce, are 42s. 3d. per ton, and grey forge 41s. 6d., so that 
the difference between No. 3 and grey forge has become almost 
normal—ls. per ton, where in October it was 4s. to 5s. East 
Coast hematite pigs are quoted 56s. per ton for mixed numbers. 
The Acklam Iron Company, Middlesbrough, is about to blow out 
a furnace, as are the firm of Edward Williams, Linthorpe Iron- 
works. Both these are producing hematite iron. The reduction 
in production thus brought about should improve the hematite 
market, and furthermore should have an effect on the coke prices, 
which at present are considerably abcve their usual proportion to 
the value of pig iron. The stoppage of these two furnaces will 
reduce the consumption of coke in the district by 1200 tons per 
week, and to some extent relieve the scarcity which is enabling the 
coke manufacturers to obtain such high rates. They will not 
allow consumers to buy from hand to mouth now, but will only sell 
for contracts over three months at least. They quote for best 
Durham blast furnace coke delivered in the Middlesbrough district 
17s. 6d. for prompt, and 16s. to 17s. for delivery over three or six 
months, and makers cannot afford to pay that with No. 3 pig iron 
at 43s. only. Pig iron makers, who have not their materials within 
their own control, are certainly not in an enviable situation at the 
present time. 

The ironmasters in the Middlesbrough district have decided 
strenuously to oppose a Parliamentary Bill which has been lodged 
by the Corporation of that town. In this Bill it is sought to 
obtain powers to compel the proprietors of works in the district 
situate to the north-west of the borough, and known as the 
Marshes, to pay full rates. At present, and, indeed, ever since 
the works were started there, the proprietors have only paid one- 
fourth. An agreement was entered into in 1866 by which this was 
brought about. It was considered that as the Corporation did 
nothing for that district, neither made nor maintained roads, 
provided lighting or policemen, &c., it was unfair to charge the 
full rate, and the Corporation authorities agreed. There are over 
a dozen large works in the area in question, among them Gijers, 
Mills, and Co., Dorman, Long, and Co., Acklam Iron par 
Newport Rolling Mills, Edward Williams, Teesside Iron and Engi- 
neering Company's Works, and Sir B. Samuelson’s. In 1874 the 
Corporation endeavoured to induce Parliament to rescind this 
arrangement, but were thoroughly worsted ; but it was agreed by 
the ironmasters concerned that they would pay full rates as soon 
as the land was built on, and the Corporation did something for 
the rates which they levied. Dwelling-houses have never yet been 
erected on this land, and the Corporation say that the ironmasters 
took care to prevent that by buying up the land. They—the Cor- 
poration—think it is not just to the other parts of the borough that 
the ironmasters should be allowed to continue to pay in perpetuity 
only quarter rates, and they have in applied to Parliament. 

The finished iron and steel trades are quiet, and most of the 
works will have a longer holiday at Christmas than was the case 
last year. The Eston Steel Works, which produces 5000 to 6000 
tons per week, will be laid off for a fortnight. Since May last they 
have only worked ten instead of eleven shifts per week. However, 
Messrs. Bolckow, Vaughan, and Co., the proprietors, have this 
week secured the Indian States Railway order for 17,700 tons of 
steel rails, which will afford work for their rail mills for about five 
weeks. The rail makers have for some time past found it very 
difficult to secure enough work to keep their mills going regularly ; 
but it is satisfactory to learn that inquiries are becoming more 
plentiful, though the prices accepted must be very low, for com- 

tition is extremely keen, and one large firm in the district 
fost a large order last week by only 4d. per ton. The cur- 
rent quotation for heavy steel rails is £4 17s. 6d. A rather better 
inquiry is reported for steel sleepers, which are wanted chiefly for 
India and South America, where wooden sleepers last so very short 
a time, on account of the extremes of temperature and the ra’ 
of white ants. About £5 17s. 6d. at works is now the price. e 
demand for steel rails is very poor, there having been so few orders 
recently for new vessels. 

Middlesbrough shipbuilders have this year launched 34 vessels 
of 54,819 tons gross, and 22,890-horse power, against 23 vessels of 
47,092 tons, and 4393-horse power, in 1889. Stockton shipbuilders 
have launched 34 vessels cf 72,921 tons, and 6450-horse power. 
Hartlepool shipbuilders return 43 launches of 99,847 tons, and 
29,855-horse power; while Sunderland shipbuilders launched 88 
vessels of 196,907 tons. Generally the amount of shipping pro- 
duced is below that of 1889, though some of our largest firms have 
produced more. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market was depressed at the opening this week, 
bat, after being down to 45s. 10d. cash, the Scotch warrants had a 
brisk improvement. It is reported that in the course of the past 
week they have been largely bought as an investment. Compara- 
tively little business has taken place in Cleveland iron, which has 
been very much neglected for some time. Hematite warrants 
have been in moderate request, and the prices have fluctuated in 
sympathy with those of Scotch pig iron. 

The shipments of pig iron from Scotch ports in the past week 
amounted to only 4409 tons, as compared with 9115 in the corre- 
sponding week of last year. Less than one-half of the shipments 
went abroad, Australia taking 295 tons, India 200, Italy 370, 
Holland 180, Spain and Portugal 114, Belgium 80, Germany 35, 
France 65, United States 50, other countries 70, the coastwise 
shipments being 2950 tons, against 4302 the same week of 1889. 

The Scotch makers’ brands remaining on sale are quoted as 
follow:—Govan, f.o.b. at Glasgow, No. 1, 47s. 6d.; No. 3, 47s.; 
Monkland, No. 1, 47s. 9d.; No. 3, 47s. 3d.; Carnbroe, No. 1, 51s.; 
No. 3, 50s.; Summerlee, No. 1, 67s.; No. 3, 59s.; Langloan, No. 1, 


70s. 6d.; No. 3, 60s. 6d.; Calder, No. 3, 57s. 6d.; Eglinton, No. 1, 
48s.; No. 3, 47s.; Dalmellington, No. 1, 59s.; No. 3, 57s. 6d.; 
Shotts, No. 3, 71s.. 

There has been a comparatively large reduction since last week 
in the stock in Glasgow warrant stores, During the past week 





there was shipped from Gl w locomotives to the value of 
£9300; sewing machines, £9819; steel goods, £6674; machinery, 
£25,978; and general iron manufactures, £36,108. 

The manufactured iron trade is well employed in almost every 
department. The works have indeed been extra busy during the 
last few days finishing export and other orders which are to be got 
out before the holi ¢ The amount of fresh work, however, 
coming to hand is small, and it is not expected that much will be 

iven out until the beginning of the year. The prices of all 
escriptions of malleable iron are merely nominal. The steel 
trade is in precisely the same condition as the manufactured iron 
branch. 

In the coal trade business has been very active. The shipping 
demand has been particularly good; household coals have also 
been selling very briskly. These qualities are firm at the improved 
prices of last week. Steam coal is not quite so active as of late, 
but the best Slamannan sorts maintain the best rates, other kinds 
being somewhat easier. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE usual activity that precedes Christmas holidays is visible on 
all sides. As for the coal trade, prompt shipments mean increased 
prices. Every one this week is putting in demand for quick service, 
and the docks at Cardiff are so thronged that it is estimated 
50,000 to 60,000 tons per day will be cleared off for several days in 
succession, 

As regards last week’s coal business, the totals were nearly at the 
top of the record, as the following will show:—Coal to foreign 
destinations from Bute Docks, 158,469 tons; from Barry, 77,370 
tons; and from Penarth, 43,281 tons; total, 277,120 tons. That 
300,000 tons will soon be touched seems amongst the probabilities. 

At all the ports a similar brisk tone prevails. Newport sent an 
average total by coastwise, and foreign; and Swansea foreign was 
over 27,000 tons. 

Amongst other ports coming into note I may name Port Talbot, 
which promises to figure conspicuously both in export and imports. 
This week large cargoes of tin bar came in there from Barrow and 
Middlesbrough. Prices are very rigid for most kinds of coal, par- 
ticularly the best. The following quotations were given at Cardiff 
this week, but it was understood that any priority of shipment 
meant an addition:—Best steam, 15s. to 15s. 6d.; seconds, from 
13s.; good dry coals, 14s. 6d.; small steam, 7s. 3d. to 7s. 6d.; 
house coals, best, 14s. 9d. to 15s.; brush, 13s.; No. 2, 12s. 6d. to 
12s. 9d.; best small, 10s. 9d. to lls. Coke having become firmer, 
small coal generally has advanced. Prices for coke are 19s. 6d. to 
20s. 6d., furnace ; and 22s. for foundry—6d. per ton higher than 
at Swansea. 

Swansea quotations this week are—Anthracite, 14s. to 14s. 6d.; 
best steam, 14s. to 15s.; house coal, 14s. 6d. to 15s. Newport 
_—— for house coal, 14s. Steam coal was in good 

emand, and last week’s prices well maintained. 

The important appointment of agent at Newport, Mon., to the 
Tredegar Iron and Steel Company has been conferred on Mr. F. 
Morgan, formerly of Palmer, Morgan, and Co, There were 
seventy _— The vacancy arose owing to the death of 
Mr. Sparke. 

A great quantity of bar and pig iron has been imported into 
Wales this week from the North of England. If anything, it 
seems on the increase, showing that sea freight is so small, in com- 
parison with railway freight, as to enable the northern ironmasters 
to compete successfully, At a distance of forty miles the Swansea 
tin-plate manufacturers can obtain tin bar, and the Newport 
manufacturers at a distance of twelve to fifteen miles, at figures 
under £6, yet are able to do with remote makers at Barrow, 
Workington, and Ulverstone at easier prices, owing to the differ- 
ence in freight. At present the Welsh ironmasters are too well 
occupied to go into questions of railway rates, but, as one observed, 
** the time will come.” 

The clearances of the week include rails for Barry, Liverpool, 
Highbridge, and bars to Turkey, and rails to Fort Pirie. Prices 
remain much about the same. Pig has been unsettled, but is 
firmer, and Glasgow warrants left off at 46s. 74d.; Yorkshire, 
42s. 1ld.; hematites, 54s. 3d.; Welsh, 64s.; Welsh bars are at £6 
to £6 2s. 6d.; steel sheets, £8 10s. to £9 10s.; steel rails, £5 to 
£5 5s.; light, £6 to £6 5s. 

Tin bars continue to be the chief make, and very large quantities 
are being sent into the Swansea, Llanelly, and Port Talbot dis- 
tricts, and also into Monmouthshire. 

In tin-plates a good deal is being done this week, though ship- 
ments at Swansea were 20,000 boxes less than make. Still, it is 
expected that next week will witness a different state of things, 
there being cargoes for New York, Philadelphia, New Orleans, 
Batoum, Hamburg, and France to clear. On ’Change there were 
more transactions than usual, and altogether a brisk and hopeful 
condition ; the American scare was scarcely talked about. 

Quotations at Swansea this week were :—Cokes, 16s. 9d. to 17s.; 
Bessemer, 17s. 3d. to 17s. 6d.; Siemens, 17s. 9d. to 18s.; ternes, 
33s. 6d. to 37s. 6d.; charcoal from 20s. A good deal is doing in 

tent fuel, both at Cardiff and Swansea; prices from 14s. 6d. 

itwood, 18s. 6d. to 19s. Swansea, 17s. to 17s. 3d. Cardiff. 

One of the future great coal peer y 8 of Wales, that of Syrhowy, 
is getting ready for its place in coal oo 

This week a company has been formed, called the ‘‘Syrhowy 
Valley Land and Cottage Company,” with a capital of £12,000, 
and, to give the industrious collier a chance, in £5 shares, 

The Rhymney Railway Company are advertising for tenders to 
open up the Aber Valley for railway communication. 

The coppermen’s strike at Neath is settled. 

The Lianelly colliers are moving to get their wage rate in 
harmony with that of West Glamorgan. 

Animportant meeting of the Miners’ Union has been held at 
Caerphilly, and several powerful addresses given on the value of 
the sliding scale. Mr. Abraham, M.P., said that if they, the 
miners, joined the Federation of Great Britain, the sliding scale 
must go, and looking back at the years of benefit — by means 
of the scale, to lose the scale would be a national calamity. 

The revenue of the Rhondda and Swansea Bay Railway shows an 
——— advance. 

he tipper dispute between the dockers and Sir W. T. Lewis was 
arran, on Saturday last. Since then the men have refused to 
adopt their representatives’ agreement until further meetings have 
been held. concessions made were many and important ; but 
the demand of the tippers for 17} per cent. was refused. In cases 
of coke tipping, a wage of 4s. per day was agreed upon. 

I regret to haveto announce the death of the manager of the Werfu 
Colliery—Mr. D. Thomas. Work was generally suspended in the 
district on the day of his funeral. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

EXTERNAL circumstances have of late not been of a kind to 
impart new life and activity to trade in general, to the iron trade 
in particular. The prevailing feeling of uncertainty, the want of 
confidence, has further acted as a check still more powerful than 
any perceptible outward cause in attaining what all parties are 
equally anxious to enjoy—prosperity in business, which will be 
gained, if in days like the present public peace and order can be 
securely and firmly maintained, against the ing agitations of 
lawless persons, who have made it their profession to spread dis- 
content and envy as far as ever they can reach, and who hope for 
their harvest in their neighbour’s ruin, 

The general dulness of trade does not appear to have any dis- 
couraging effect on strikes, for news reaches us from Silesia, from 
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Belgium and various districts, of strikes threateni : 
being put down. mF 1 DK and of strikes 

ightly improved tone, and consequently a sli 

stiffening prices, can be reported with Toga to ~~ . - to 
markets over here. Business on the Silesian iron market © ton 
the whole, be termed a shade more satisfactory. No new fe non 

can be noticed on the pig iron market. Foundry pig is tan 
fortunately, hardly able to compete with English pig iro ) Un- 
Lower Silesia competition is quite out of the question Pn In 
atin for Silesian foundry pig is M. 50 to M. 60 p.t. at at 
alleable iron is more briskly inquired for. Plates, for nae 
The 


met with a fair inquiry of late ; basis price is M. 165 ‘ 
re! | in pretty good employment ; aT isthe 


sheet mills are repo! 
present list quotation, 

Tho Austro-Hungarian iron market has been in a more fa 
able condition during the week. There has been rather ri pol 
business in pig iron; quotations were a trifle lower than renee 
recently reported. ineering and shipbuilding material o- 
export is chiefly bought from German and Belgian works Aust: “4 
Hungarian firms being unable to follow the low quotations of the 
rorittle ch pears on the Bel 

ittle change a’ on the ian iron market, 
remains limited ihn on the aa hand, are = demand 
have nevertheless met with no particular reduction, as the high 
costs of production do not permit of a further going down 
price. 

Since last report business has been rather quiet on 
iron market. Vary little business is being dens in all jon 
and in Paris prices have been maintained only with difficulty, 


Bars are quoted 170f.; girders, 175f.; foundry pig, 142-50f, 
iron is to be had at 95f. ‘ siding = Scrap 
The state of the Rhenish-Westphalian iron market has, so far 


changed, that the downward tendency is considered to have reached 
its lowest point. Siegerland and Nassau iron ores have, as yet, not 
changed for the better, and present quotations can scarcely be 
called paying. Luxemburg minette is rather firmly maintained 
As regards the different sorts of pig iron, spiegeleisen continues in 
pretty lively request, in the Siegerland at least, while in forge pig 
and foundry a very poor business is being done. Prices are the 
same as last quoted. The manufactured iron trade shows, if any- 
thing, rather an improved tone, compared to previous weeks, 
There is, however, only a moderate business doing. For bars, 
inland demand has slightly increased, and the works have secured 
employment for some weeks ahead. Foreign demand continues 
depressed, at weak quotations. Girders and hoops have not 
altered since last letter. Plates for boilermaking purposes have 
been better inquired for of late; prices are paid more readily, 
Competition goes on as fiercely as ever in the sheet department, 
It has been ascertained, at a late meeting of the Siegen Sheet Con- 
vention, that present prices are porn hs below the cost of pro- 
duction. This circumstance of the unusual lowness of prices 
naturally induces many buyers to appear on the market. At a 
late tendering, steel rails have been offered, lowest, at M. 138: 
steel sleepers, M. 129. For fish-plates M. 143 p.t. has been asked. 
The United States are said to be intent upon transplanting 
certain European industries, and for this purpose they must have 
European patterns and European sadiaee, To get these, 
American manufacturers are, it appears, busily engaged over here, 
and pretexts of various kinds are easily found to procure what 
they want. European manufacturers may as well look what they 
are about. 
’ The Society of German Metallurgists and Engineers will hold 
two general nome this winter, December 21st and January 11th, 
for the pu of receiving technical reports respecting the 
journey to the United States of America which members of the 
society had made this autumn. It is expected there will be man 
subjects of the highest interest to be communicated, and ma | 
information to be gained. Already the letters sent home by the 
gentlemen during their American sojourn expressed sincere 
gratitude for the noble hospitality shown them, and admiration 
of much which they had been allowed to witness and to examine, 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, December 13th, Messrs. Edward Finch and Co., 
Chepstow, launched an iron screw tug—the Salvor—built to the 
order of Messrs. Tucker and Co., of Cardiff, for sea towing and 
salvage purposes. Her dimensions are :—Length between perpen- 
diculars, 75ft.; breadth, 15ft.; depth in hold, 9ft. lin. Bre has 
been built under Lloyd’s special survey to class 100 Al in Lloyd’s 
Register. Her machinery consists of a pair of compound surface 
condensing engines, having cylinders 15in. and 30in. diameter by 
20in. stroke, and working at a boiler een of 100 lb. 

The steel screw passenger steamer Ching Ping, built at Blyth by 
the Blyth Shipbuilding Company for Mr. John White, of London, 
for China account, made a highly satisfactory trial trip on the 5th 

ember. The vessel is 223ft. in length, has full poop for 
passengers, and ample accommodation amidships. Teak decks, 
steam winches, and steam steering gear. The engines are by Mr. 
Middleton Pratt, of Huddersfield, and are of the triple expansion 
type, and worked with great smoothness and efficiency. The 
whole of the work has been under the superintendence of Mr. J.G. 
Walton, of London. 

Messrs. Robert Stephenson and Co. launched on Saturday, 
December 13th, at Hebburn, the steel screw steamer Cornhill, 
which they have built and engined for the Warkworth Steamship 
Company, of Warkworth Harbour, Northumberland, and New- 
castle-on-Tyne. She is of the improved well-decked type, witha 
sunk poop, raised quarter-deck, long bridge,and tepgallant forecastle, 
Her dimensions are :—Lenyth, 203ft.; beam, 314ft.; depth, 14}ft.; 
and she will carry about 1100 tons deadweight on a light draught 
of water. She is to be classed 100 Al at Lloyd’s for hull and 
machinery. There is a double bottom all fore and aft, and the 
vessel has been specially strengthened to enable her to load 
aground. All her deck fittings and the mechanical appliances on 
board are of the most recent type, she has commodious and well- 
finished cabins for the accommodation of the officers and crew, 
and in all respects is fitted up as a first-class cargo steamer. Her 
propelling machinery, which has been constructed at the engine 
works of Messrs, R. Stephenson and Co., South-street, Newcastle, 
consists of a set of triple-expansion engines of about 700 indicated 
horse-power, and all_the latest improvements are embodied in 
their design. Both ship and machinery have been built under the 
superintendence of Mr. A. Taylor, consulting engineer, of New- 
castle. The christening ceremony was performed by Miss Noble, 
daughter of B, Noble, bee. of Gloucester House, Newcastle. 





As an illustration of the system of persecution of 
employers at present in vogue in the North by the labour unions 
we give the following particulars :—At a certain foundry the brass 
moulders took exception to the employment of one of the iron- 
moulders, and represented to their employers that unless this man 
was discharged forthwith they should send in their notices. The 
iron moulders, on the contrary, stand by their fellow workman, and 
threaten to strike also, if he is discharged. Thus the unfortunate 
firm find themselves between two fires from no fault of their own. 
As, however, the man in question is a steady and good workman, 
the mai rs decline to dismiss him without due cause. ere- 
upon the brass moulders work on the sympathies of the labourers 
and melters, and get them to tender their notices also. How it 
will end cannot be foretold at present, but the course pursued is 
one not calculated to bring credit on the workmen’s cause. The 
amalgamated societies on the Tyne have issued a circular stating 
that their members will not work any overtime, except that on 
on repair work they will 


which they are paid double time, while to be paid time 


only accept time and a-haif, and night shift men 
pov ( three-eighths. 








hot 
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NEW COMPANIES. 


Tax following companies have just been regis- 
tered:— 

Aland’s Foreign Patents Syndicate, Limited, 
This syndicate was re red on the 8th inst., 
with a capital of £5000, in £5 shares, to urchase 
certain foreign patents granted to H, Aland, of 
73, Roupell-street, Lambeth, for improvements in 
the construction of rotary fans, for producing or 
inducing carrents of air for ae ee 
and other anahigene pom he purchase 
consideration is, £100 cash, and 200 fully-paid 

shares. ‘The subscribers are :— 


Shares. 
H. Aland, 73, Roupell-street, Lambeth f 1 
R. Ublich, 88, Leadenhall- -street, metal merchant 1 
Y. Milner, 8, Park-place, Maize-hill, 8.E., mer- : 
ha 
H. stubbings, 8 89, | Craven-street, W.C., merchant 1 
F. Dengerseld, jun., Balham, Surrey, Litho- 


phe 1 
- se Resiney, 101, ‘Leadenhall-street, metal ‘ 
hant 6 
s. T Biggs, 45, Lincoln's- inn- fields, solicitor aa 1 


Registered without special articles. Solicitor, 
Mr. 8. T. Biggs. 


Bradford and Wyke T vamenage Company, Limited, 


This company was re red on the 4th inst., 
with a capital of £10,000, in £1 shares, to con- 
struct and work tramways i in the West Riding of 
York. The subscribers are :— 





Wyke, tail : 100 
*J, Beatley, e bia s ia dn ae 

*J, Hould ng Bre reaks, Wyke, grocer oh. a” >in 
*U, Jagger, Pe 6, grocer .. . oo ee se Oe 
*J, Schofield, Wyke, ago a os oh ee 08 ak 
“J; Kellett, Wyke, book- keeper ae 
*8, Kellett, Wyke, farmer . ce one. 66 ae 
“8, Wilkinson, Wyke, jeweller .. << ge. +a “ae 
J, Jagger, Low Moor, groce in, a6. ae: Se 
J, Hopkinson, Wyke, warp ‘dresser. ei: 
J. Sleeton, Wyke oe ae: a Se 
J. Denton, Wyke, weaver ee ee 
A. Kellett, Wyke .. -o. a 


The number of divesters ts is ast to be lees than 
three, nor more than seven; the first are the 
subscribers denoted by an asterisk ; qualification, 

£20 in shares. Registered office, ‘emperance 
Hall, Wyke, York. 


Foreign Electric Date and Time Stamp Company, 
emit 
This company was registered on the 8th ult., 

with a capital of £100,000, in £1 shares, to 
acquire an invention of an electro-mechanical 
date and time stamp, patents for which had been 
obtained in France and Italy. The subscribers 
are :— 


$ Berlin, 17, All Saint's-road, W. .. P 
J. R, Akerman, 1389, Minories, agent .. 

J. P. Nurse, 16, Barford- road, Nunhead, clerk . 

G. J. Pocock, 4, Oswyth-road, 8.E., clerk a 

J. L. Stevens, 90 and 91, ‘Queen- -street, E.C., 


clerk... 
Pr. J. Dysart, - ‘Southwark ‘Bridge-road, law 

prin te: oe ee 1 
8G. Taylor, 46, Brighton- -road, “writer.. 1. |. 1 

The number of directors is not to be less than 
three nor more than seven; the subscribers are to 
appoint the first; qualification, £100 in shares 
or stock ; remuneration, £600 per annum divisible. 
Solicitor, Mr. F. Fearon, 25, Parliament-street, 
S.W. 


Shares. 


tt 


New York Belting and Packing Company, 
Limited, 

This company was registered on the 8th inst., 
with a capital of £426,000, divided into 22,500 
£8 per cent. preference ’shares, and 20,000 
ordinary shares of £10 each, and 1000 founders’ 
shares of £1 —_ It proposes to take over the 
b of y with the same title 
organised outer the laws of the State of Con- 
necticut, U.S.A., and to manufacture and sell 
india-rubber and other goods, The subscribers 


arei— 





A. V. Stevens, 100, Queen Victoria-street, man- 


aging director ‘ 

J.C. Wylde, East Sheen, secretary 1 

P. Po 5 Claremont-road, Highgate, ‘secre- 
1 

Ww. “Thine unstall, 6, Shanklin- ‘road, Crouch ‘End, 
cashie! 1 

E. H. Tuthill, 33, Victoria-road, “Tollington ‘park, 
book-keeper .. 1 

B. Bourne, 41, Priory-road, Bedford- ‘park, 
elec trician 1 

F. aan 83, Rendlesham- road, N. E., ‘insurance 
agent 1 


The wesinl 4 is se nnd mt ak more Sen five 
members resident in the United Kingdom, and 
not more than four resident in the United States ; 
qualification £500 in shares or stock. The first 
American directors are J. H. Cheever, F. Caze- 
nove Jones, J. D, Cheever, and J. L. Martin; the 
first British directors are Samuel Pope, Q.C., 
Hon. John de Grey, H. H. Howorth, M.P., H. B. 
Kenyon, and J. . Tod. The British directors 
will be entitled to £1500 per annum, divisible, 
and the American board will be entitled to 4 per 
cent. of the net profits made upon goods manu- 
factured in the United States. licitors, Messrs, 
rte ‘oe and Parker, St. Michael’s Rectory, 

orn 


Patent Power Filtering Company, Limited. 


This company was registered on the 8th inst., 
with a capital of £8080, divided into 800 ordinary 
shares of £10 each, and 80 founders’ shares of £1 
each , toacquireand work certain British and foreign 
patents, ranted to Herbert Fitzroy Clayton and 
G, I ae for an improved method of 
fiterin apparatus therefor. The sub- 
subscribe rs are :— 

shares. 


Ord. 
=e: Clayton, Lockwood, Huddersfield, dry- 


*G. H. Holroyd, Lockwood, Huddersfield, dry- 
salter 


vi Haigh, Colne-road, “Huddersfield, "cloth 
inis| 
L. Jordan, Dalton, Huddersfield, woollen 
pee es oe 
+ Ellison, Cleckheaton, tar distiller *: 
a F. A, Shaw, C.A., Queen-street, Huddersfield | 
R. Baines, Horbury, near Wakefield, woollen 
manufacturer ‘ 


The subscribers are the ‘first Stiin’ the 
company in general meeting will determine re- 


. 


ee ee ee 


Roulette Cycle Company, Limited. 


This company was registered on the 5th inst., 
with a capital of £10,000, in £5 shares, to trade 
as cycle manufacturers, ‘The subscribers are:— 


Shares. 
I. J. T. Newsome, Coventry, watch manufacturer 166 
H. Hewitt, Covent , licensed victualler 66 


F. Kerby, aaa Varwick, ~e-rpauattenaal oo 
G. Herbert, Willington, Derby .. ses re 
H. Fender, cat age manufacturer. 2. 1. 1) 5) 
H. Roe, Coventry, manufacturer .. .. .. .. Sl 
H. Cook, Coventry, manufacturer .. .. .. .. 51 
A. W. Pollock, Coventry, manufacturer .. .. 51 


Most of the regulations of table A apply. 
Solicitor, Mr. W. R. Goate, Coventry. 


Steam Loop Company, Limited. 


This company was registered on the 5th inst., 

with a capital of £70,720, in £1 shares, 720 
being founders’ shares, to carry on business as 
engineers, tool, and boilermakers, iron and brass- 
founders, millwrights, metal works, and steel con- 
verters, An unr reement with John 
Gillespie is to be adopted. e cane are: 


hares. 
J. Neneh, 1, Leadenhall-street, merchant 
J. NceNab, 4 Draper's -gardens, stockbroker. . 
D. Scott, 12, York-street, Manchester, merchant 
J. B cn 198, St. Vincent- street, Glasgow, mer- 


w. C. taal * 21, “Great Winchester- street, 
solicitor 


8. Preston, 21, ‘Great Winchester- street, " solicitor 
W. May, 21, Great Winchester- street, solicitor .. 1 


nn 


The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first ; qualification, £5000 in share 
capital ; remuneration of ordinary directors, £200 
per annum each. Solicitors, Messrs, Slaughter 
and May, 21, Great Winchester-street. 








NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the 
Admi et Staff engineer.—Richard H. Tre- 
yenna re the Caly 980, to date December 12th. 

taff surgeon.— William P. M. Boyle to the 
Howe, to date December 12th. The appoint- 
ment of Staff Engineer Forster is mae 


CIVIL AND MECHANICAL ENGINEERS’ Socrery, 
—On Wednesday evening the opening meeting of 
the session of this Society took place at the West- 
minster Palace Hotel, when Mr. R. Nelson Boyd, 
M.I.C.E., the oresident- elect, took the chair, in 
succession to Professor Henry Adams, M.I.C.E, 
Mr. Boyd then read his opening address, the 
subject being ‘* Petroleum—Past, Present, and 
Future.” The author pointed out that the 
supplies of petroleum in different parts of the 
globe were immense, more than could ever be 
applied to illuminating purposes, and that it is 
destined to become the fuel of the future. At 
the present time it is not likely to be used on 
board steamships as fuel on account of the absence 
of depot tanks at convenient points where steamers 
might require fuel. The railways in this country 
are also not likely to adopt fuel which has to come 
from such a distance; but the author suggested 
that liquid fuel might be used with advantage on 
the underground railways, as it burns without 
smoke or smell, 


A CENTURY OF PATENT LEGISLATION IN THE 
UniTeD States.—In April, 1790, the Congress of 
the United States passed an Act ‘to promote the 

rogress of science and useful arts by securing for 
fimited times to authors and inventors the exclu- 
sive right to their respective writings and dis- 
coveries.” Patent legislation in the United States 
is therefore a century old this year, and Mr. 
Chauncey Smith reviews the century in this 
respect in the last issue of the Quarterly Journal 
of Economics. Applications for patents had to be 
made under this Act to the Secretary of State 
the Secretary for War, or the Attorney-General. 
The benefits were extended to aliens as well as to 
citizens of the United States ; but this was altered 
in 1793, when the law was restricted to the latter 
only. In 1800 this again was altered, and aliens 
who had resided more than two years in the 
country were included. In 1819 the circuit 
courts received jurisdiction in actions for infringe 
ment. In 1836 all Acts then existing were 
repealed, and a new and comprehensive one was 
, by which the Patent-office was created. 

t placed aliens on the same footing as citizens, 
except as to fees, and provision was made for 
extending the original term of fourteen years by 
another seven years in certain circumstances, 
Applications for extensions under this Act became 
so numerous that in 1861 extensions were 
hibited, and the original term was incre to 
seventeen years. The Commissioner of Patents, 
under the Act of 1836, received full power to 
decide whether an applicant was entitled to a 
patent or not, and to investigate and decide 
claims of priority. In 1839 an Act was 
providing that the right of an inventor to a patent 
should not be impaired by reason that the inven- 
tion had been used by the public, with or without 
the consent of the inventor, unless the use had 
been for more than two years. This gave the 
inventor the right to allow his invention to be 
used for two years before tal:ing out a patent 
without impairing his legal right to the latter. 
In 1870, and again in 1875, the patent laws were 
revised, but no important changes were made. 
Only three tents, the Times remarks, were 
granted in 1790, and fifty-five in 1793. Prior to 
$800 the total number was only 256, a little more 
than mee the average weekly issue now. The 
number of patents granted between 1880 and 1890 
was 195, of During the forty-six years prior to 
the Act of 1836 the patents granted amounted to 
9957; in 1837, the first year after the Act, the 
number was 436 ; ;_ in 1889 it was 24,083. 2 1836 
the staff of the Patent-office was ‘eight 

and the gate of the salaries paid 11,5 aes 
in 1889 there were more than 560 persons 
employed, and the expenses were 1,052,956 dols, 
Mr. Smith calculates that in fifty- four years the 
number of patents increased more than fifty-five- 
fold, the receipts more than fortyfold, the 
expenses over thirty-twofold, and the number of 


THE PATENT JOURNAL. 
Condensed from ‘‘ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
*name and —— of the communicating party are 

printed in CB. 
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19,696. Lirtina or CarRiaGe Jacks, J. Sunderland, 
Keighley. 

19,697. CLEANING and Po.isHinG Giass, H. Holmes, 
Bradford. 

19,698. Cycies, A. Hughes, London. 

19,699. Skips for Rina or Dousiinc Frames, H. Hick- 
ton, London. 

19,700. CLEANING and Fitiinc Casxks, &c., J. H. Hall, 
Lewisham. 


19,701. RarLway SIGNALLING, W. Holland and W. T. 
Page, London. 

19,702. Macuine Puncues, W. Ockendon, London. 

19,703. Muzz.xs, A. R. Steinbach, London. 

19,704. Raitway SiGNALiine, F. W. Mander and C. 
Hayfield, London. 

19,705. Exastic Tire for WHEELS, P. L. Renouf, Stoke 
Green, near Coventry. 

19,706. Macuines for Sewine Tuatcu, W. B. Lake, 


ndon. 
19,707. Stoprinc Taprinc Ho ves of Cuporas, L. Joret, 


mdon. 

19,708. GauGE yn hag P. Bayly.—(J. Getman, H. Ham- 
mond, and H. Bean, United States.) 

19,709. Tupes and Pires, J. P. Bayly.—(G. Everson, 
United States.) 

19,710. Car = re J. P. Bayly.—(E£. Chesney, 
United State 8.) 

19, ‘tard a Tig, J. P. Bayly.—{R. Osborn, United 


1,7. - Rooriso, J. P. Bayly.—(M. Powell, United 


19, ri AR Courtine, J. P. Bayly. —(J. Powell, 
United States. ) 

19,714. PuorocrarHic Apparatus, J. P. Bayly.—(F. 
Quimby, United States.) 

19, ye Piovoens, J. P. Bayly.—{J. Creighton and C. 

ry, United States. 

19, wie.  "Oasner Sup cian, J.P. Bayly.—(£. Seyfarth, 
United States.) 

19,717. Jomninc Parts of GLassware, J. P. Bayly.— 
(C. Ulyig, United States.) 

19,718. Beapinc Boiter Fives, J. P. Bayly.—(B. B. 
Farris, United States.) 

19,719. Proputsion of Vessets, &c., J. Collingridge, 


‘aris. 

19,720. Non-ReTURN Arr Vatves, J. B. Dunlop, 
mdon. 

19,721. Apparatus for Fittertnc Water, T. Atkins, 


on. 
19,722. Stoprerinc Borties, J. C. Mewburn.—(Société 
Barris Freres et Cerveaux, France. 
19,723. Guipe for Wrists of Pianororte PLayers, M. 
. Arden, London. 
19,724. Carriers for SHapes of Lamps, V. Silberberg, 


mdon. 

19,725. Sicnats for Raitways, G. F. Redfern.—(0. E. 
J. Rutkowski, Germany.) 

19,726. Panewinos, &., C. R. Bonne.—(C. Weiss, 
Germany.) 

19,727. Ficon-ewssriwe Macuing, C. R. Bonne.—(H. 
P Seydel, Germany.) 

19,728. Roap Rouuers, C. R. Bonne.—(W. J. Hoffacker, 
Germany -) 

19,729. a Gavcegs, C. R. Bonne.—(A. Svensson, 
Germany. 

19,730. Comrouxp for Use as Parnt, &c., H. Merie, 
London. 

19,731. Drittinc Macuines, G. Commichau, London. 

19,732. PuriFicaTion of Smoke, W. C. Owston, Carle- 
ton, near Pontefract. 

19,733. FiasH Lamps for Paotrocrapny, R. Slingsby, 


don. 
19,734. Maxine Iron, &c., J. Y. Johnson.—(A. Imbert 
and G. Jullien, France.) 
19,735. CarRiaGE AX.Es, J. Rodgers, Glasgow. 
19,736. Vessets for Bortinc and other Purposgs, A. 


art, Glasgow. 
19,737. Tires for VELocipeDE WuHeEe.s, F. H. Glew, 
ndon. 
ag, hs PuotocrarHic Cameras, C. H. Baines, 
19,739. iertarees Carrripces, &c., J. P. Murphy, 
eon don. 


40. Cotumn Printina TeLecrara REcEIVvERs, F. 
Ot wel ns, London. 

19,741. Sasu Fasteners, W. B. Press, London. 

19,742. Boor Parine, &c., Macuinery, W. R. Mudd, 


London. 
19, ss Canpnoans Tubes, E. Saltzkorn.—(L. Nicolai, 


19,744. Buacraro Betts, C. B, Harness, London. 
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19,745. Spanner, A. Ladds, Ealing. 
19,746, Rals1no, "&e., TarcEts for PRACTICE Firine, L. 
. Banks, Dublin. 
19,747. Curip's Brn, C. C. Webber, London. 
19,748. Funnet for Steam Enotnes, J. R. Lees and J. 
I. Jones, London. 
ee for SuspMaRtINnE Work, J. H. Turner, 
on. 


mdon. 
19, po maa Skates, W. E. Baker and L. E. Liardet, 


19, 731. Cars, &c., E. 8. Preston.—(C. Prescott, United 
States. 

19,752. Screws for Woop, &c., F. J. Hadfield, London. 

19,753. BrusHes, D. A. Mc Donel, Liverpoo 

19,754. ActuatTinG SuHps' RuppERs, W. B. Cumming, 
Liverpool. 

stondon MINIATURE COMBINATION TABLE, E. Marie, 


756. Rasocwe HAtorp MINERAL Orgs, G. W. Hart, 
 Tariesd lesden. 
19,757. ComBINATION Frames, G. Wing, sen., and G. 
Wing, jun., Sheffield. 
19,758. = Hanp ss to Cutiery, F.C. Askham, 
a oe 30. jcc! Hanv es to Teapots, J. E. Bingham, 
he fi 


19,760. ities Docxs from Lawns, M. D. Rucker 
and J. T. Allbutt, London. 
19,761. Woopen Grips for Gas Puririers, T. Proud, 
Birmingham. 
19,762. oe INDICATING PRESSURE GAUGES, 
W. . Morison, Great Yarmouth. 
19,763. “Cxosets and Fittines, D. Baker, Folkestone. 
19 pone Furnaces for Burnin Rervusg, W. H. Mellor, 
mdon. 
19 + A eee Susrenver, E. H. Lewis, 


ewtown. 
19,766. Tue DupticaTe Horse-sHog, A. W. Butterfield, 
Bradford. 


pad Cytinpricat Furnaces, R. T. Gibson, Dublin. 

9,768. Macuines for Cutrinc Wappine, &c., 
ornley, Manchester. 

19,769. Ruers, C. Stead, Halifax 

19, Ue genet hie, E. 8. henderwisk and G. Stander- 
wic 

19,771. i iaeieete: E. A. Ashley and M. E. Dunn, 
London. 

19,772. ConverTina Vaues, &c., T. W. G. Davidson, 
Manchester. 

— PortiERE Rops, &c., W. Snelgrove, Birming- 


19,774. ane PoLe Brackets, A. H. Adams, Bir- 
mingham. 

19,775. Startina Gas Motor Enotnes, F. W. Lan- 
chester, Birmingham. 

-* 776. Manorscrens of Cutorine, J. Simpson, Liver- 








muneration, 


persons employed over seventyfold, 


nor Sem — i for Raitway Brakes, F, W. 
ebb, 


19,778. New Mareriat, H. J. Snell and A. Porter, 


on. 

19,779. Sprrits, &c., MEASURED in EXacT QUANTITIES, 
) , London, 

= Stoppers for Borries and Jars, C. E. Trickett, 


on. 

19,781. Recistrerinc ALARM Ticket APpPaRATus, E. 
noop, London. 

19,782. Cor Tues, &c., J. B., G., and J. B. Swailes, 


mdon. 
19,783. ADJUSTABLE TABLE for Caarrs, T. C. Webdale, 


mdon. 

19,784. Basic CarponaTE of Leap, W. Smith and W. 
ye: ndon. 
785. Two-WHEELED VeHicLes, H. H. Lockwood, 

ee 

19,786. VEHICLE Potes, H. H. Lockwood, London. 

19,787. Exuaust Nozzues, J. Fulmer, London. 

19,788. Locks, J. Kaye, B: 4 

19,789. Automatic CoIN-FREED Apparatus, F. W. 


acob, London. 
19, 700, Rees ro Cortinc Wire Rops, P. L. Day, 
mn 
19,791. Gas and other Motive Power Enoinzs, L. 
t, London. 
19,792. Propuction of Ferrate of Sopium, M. Netto, 


mdon. 

19,793. DistRipUTING MANURE on Lanp, L. Frennet- 
Wauthier, London. 

19,794. Apparatus for AssorTiING Fine Ore, O. 
Bilharz, London. 

19,795. Natt Brusues, H. J. T. Joist, London. 

19,796. Topacoo- Pipes and CiGAR- HOLDERS, A. L. 
Shepard, London. 

— Exposine Puotocrapuic Piates, R. Engelhorn, 


on, 
19,798. Guass ANNEALING Furnaces, A. T. Wedelin, 


mdon. 
hen Nose Baas, J. M. Bielefeld, London. 

. Locxine Nuts on Botts, T. C. Palmer, London. 
” Ol, Ancuor, J. T. Stabback and F. C. Mitchell, 


don 
19,802. Dario GRAIN AFTER Wasuine, J. Comerford, 


ndon. 

19,803. Lockinc Raitway CarriaGE Doors, J. W. 
Smith, London. 

19,804. Ramtway Locomotives, G. d'Adelsward, 
London. 


19,805. Boxr Locks for Rirues, R. Morris, London. 
19,806. Switcwes for Exvecrric Lamps, N. Marshall, 
London. 

19,807. VeLocipepes, F. L. Lange, iguis. 

19, 308. Gas Lamps, T. W. Vaughan, Londor 

19,809. peas G. Fletcher.—(D. Skekel, British 


Guiana.) 

19,810. "TRAP for Hares, R. H. Punshon and A. C. 
Scoles, London. 

19,811. Proretyinc Venictes by Execrricity, F. 
Wynne, London. 

19,812. Lawn Sprinkuers, D. A. Hoyt, London. 

19,818. Propuction, &c., of ELectric CURRENTS, A. 
Gay, W. F. Taylor, and R. Hammond, ar 

19,814. Steam Boivers, W. E. mere og? ‘Londo 

19,815. CHLorine, F. M. Lyte an 4 Steinhart, 

ndon. 

19,816. Fire Escapes, J. Pride, London. 

19, — Action of Steam in CyLinpers, A. Liberti, 

19, pony Tuninc Musica Instruments, W. R. Thomp- 

n.—(C. H. Congdon, United States.) 

19, "819. Stoppers for AERATED Water, A. J. and E. K 
Newton, ve! 

19,820. AvuToMATICALLY UNLOADING TRUCKS, R. A 
White, London. 

19,821. Burctar ALarms, A. J. Boult.—(—. Davis, 
United States.) 

19,822. Couptines, J. Cannon, W. Bentley, and T. 

orris, Manchester. 
19,823. — Coup.ines, C. A. G. Storz and J. Leiden- 


ndon. 

19 (S24. Ixpicarine in Coast Batterizs, F. G, Stone, 
ni 

19,825. Stoppers and SypHon Bort ues, W. P. Bonwick, 


ndon. 
19,826. 6. StoNaLLine Apparatus, W. H. Bird and H. L. 
ytonstone. 
19, 827. Securinc BorLer Tubes, &c., H. T. Liversedge, 
Sou hsea. 
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19,828. - cs FRAUDULENT Cicars, H. Walker, 
effield. 
19,829. Yarp, Batu, and Sink Guiiey, J. Horrachs, 


ndon. 
19,830. A WasHinc Jetty, A. R. Waddell, Kidder- 
minster. 
19, ves Axte Box for Cottiery Trams, M. Moore, 
Yu " organ. 
19,882. RatLway CarriaGE Key and Corkscrew, J. 
H. Palmer, Birmingham. 
19,838. SurP’s PrRopet_er, J. G. T. Campbell and T. E. 
Irwin, Newcastle-on-Tyne. 
19 ee Sienas, W. F. Burleigh, 
mdon. 
19,835. VaPorIsaTION of Liquips, H. J. Allison.—( The 
National Salt and Chemical Co., United States ) 
19, oe ERSIBLE Locks and Latcnes, J. Beddow 
Binnin 
19,837. — Harness ee M., A., and F. 
Harvey and W. Nevill, Birmin; 
19,838. ad) one onggama 's Knives, C. a ae W. Bohm, 


19,839. MANUFACTURE of Twist Lace, A. C. Travell, 
No ‘ham. 

19,840. TRANSFORMING PareR, W. Edwards and W. 
San bach, Live 1. 

19,841. SHeer Leap Stencu Trap, G. W. Harrison, 


Ss. 

19,842. Roses for Ce1tines, W. H. Sturge and J. Grubb, 
Birm ‘ham. 

19, —, — BODIED Horse Cotiar, J. Isbister, 
Ste: 

19,844, Times of Bicycies, &c., J. Hedley, Middles- 
bi 


rough. 
18,845. IRon, Mera, and Woop Taps, W. A. Gaskins, 
ampton. 
19,846. IeniTING and StartinG Gear, F. W. Lanchester, 
Bi ham. 


19,847. Expansion Stay, C. R. Jeyes, Swindon. 

19,848. Exrractinc Corks and Pressinc Lemons, H. 
Kerrill, Dublin. 

19,849. a Tareaps into Sxerns, J. H. Stott, 
M 


anc’ ¥ 

19,850. CLEANING and PEEeLinc Potatoes, J. A. Mindin- 
hall, Manchester. 

19,851. Apparatus for SicnaLuinc, E. de M. Malan, 


ndon. 
19, oo * pcs Sream Encives, G. P. Spooner, 


10,58. 3 Bracers for Starr Rops, &c., A. H. Adams, 

rming! 

19,854, ee Brrras, W. P. Hoskins, Birmingham. 

19,855, CycLe Lamps, m2 Parker, Birmingham. 

is 856, THERMO-ELECTRIC FIRE-DAMP Detector, T. J. 

Murray, SE on oe a 
9,857. Gas Cocks, &., W. A. Granger and J. B. 
se London. 

19, — KNIFE-CLEANING Macuine, C. Kieinschmidt 

. Dérrstein, London. 

19,85 859. Low-BopIED VEHICLEs, T. Watts, Birmingham. 
19,860. Courtine Link for’ Cuarns, J. kburn, 
London. 

19,861. New Game, A. Collier, London. 

19, we _— Jacquarps, W. T. Martin and W. Hind, 


19, $63. a &c., AERATED Liquips, E. 8. Perry, 
London 

19,S64. AUTOMATICALLY Licutine Lamps, W. Richards, 
mdon, 

—. Exsoraro Arc Lamps, M. A. Daveluy, jun., 





London. 
19,866. ComBineD Desks and Forms, G. Wood 
mdon. 


ee Te 
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19,867. Carryinc “ Type-rormes,” &c., 8S. W. North, 
London. 

19,868. Firtinc Papers, C. M. Elstob, London. 

19,869. VeLocrrepes, W. Phillips and R. W. Smith, 
London. 

19,870. Divipise Paper purine its Formation, W. P. 
Bruce, London. 

19,871. Preventinc Waste of Water, W. E. Bryan, 


London. 

19,872. Carrripce Cuarcers for Repeatinc SMALL- 
are, L. M. R. Daudeteau, London. 

19,878. RoLLeR Mitts, J. Caillol, London. 

19,874. Gas Encuvgs, J. Roots, London. 

19,875. Extraction of Goxp, &c., from Ores, R. 
Nahnsen, London. 

ee. Jacks for Raisinc Veuicies, H. 8. Smith, 


ndon. 

19,877. Gas Recucators, J. G. Hawkins and J. Barton, 
London. 

19,878. Scournrnc and Wasuixne Woo., J. and W. 
McNaught, London. 

19,879. ADVERTISING Macuine, H. Smith and A. G. 


arren, London. 
19,880. WARDROBES, &c., A. J. Boult.—{(— Wenzel and 
— Hellinger, Germany.) 
19,881. ADVERTIsInc, W. P. Thompson.—(S. FE. Oud- 
schans, Holland.) 
19,882. Fasteners for Neckties, &., W. F. Raynor, 


on. 

19,888. Execrricat Sicnaus for PrReventinc Raltway 
Accipents, L. Capocci, C. Picone and A. Spacagna, 
London. 

19,884. Puncuine or Stampinc WasHers, W. P. Theer- 
mann, Manchester. 

19,885. Moutpinc Hotitow Canpies, L. Semmler, 
London. 

19,886. Storpinc the Ro.irve of Sues, H. 8S. Maxim, 
London. 

19,887. Brusnes, H. H. Lake.—{0. Pederson, United 
Stat 


8. 

19,888. Gas, J. Love, London. 

19,889. Potato Diccrrs, J. P. McLaren, London. 

19,890. Grvisc Motion to Fivuips, P. H. Williams, 
Egham. 


6th December, 1890. 
19,891. Putverisinc, R. Wotherspoon.—(H. Rowley, 
Australia.) 
19,892. VenTILaTinc and other Gratines, J. Burdon, 
G w 


19,893. Souxpixe Foo Sicnats, J. McEwan and W. 
Weir, jun., Glasgow. 
19.894. Separator, 8. F. Prest and J. G. Statter, 


don. 

19895. CanpLe Sockets and Ho.pers, 8. Jones, 
London. 

19,896. Gaucres, W. E. Heys.—(Schaffer and Buden- 
berg, Germany.) 

19,897. Caim~ney Tor or Wixp Guarp, J. B. Libby, 
London. 

19,898. Pipes, E. Leach, Manchester. 

—— Marts and Lire Betts, P. R. de F. d’'Humy, 


vi l. 
19,900. —_— Are in Buitprves, &c., W. Key and R. 
Tin , & Ww. 
19,901. Cash RecisteRinc Appiiances, C. S. Snell, 
Cornwall. 


19,902. Twic Bryvers, R. Price, Dublin. 
19,903. Looms for Weavine, J. Hodgson, London. 
19,904. TuRNING LEAVES of Booxs, T. Colledge, Bir- 


mingham. 
19,905. Macazine Rirues, J. Fennell, London. 
19,906. Gasstnc Frames, J. Moorhouse, London. 
19,907. Detective CamMERa, - Harrington and V. 
W. Wood, Middlesbrough-on-Tees. 
19,908. Vatves, J. Westley, Manchester. 
19,909. UmBRELLA CarRRIER, H. 8. Purkis, London. 
19,910, Moutps for Castisc Meta, J. Heydon, Mans- 


field. 
ee. Wire Hart Suprort, W. Potter and Sons, 


mdon. 
19,912. Construction of ProreLLeR Biapes, G. J. 
Stevens, London. 


19,913. ag for Pressinc Hay, J. E. 8. Perkins, 


rough. 
19,914. Packixc Lire~yackets, &c., F. W. Brewster, 
+ London. 
19,915. Boots, T. H. Lawless, London. 
19,916. Ciurcn, J. P. Bayly.—(D. Mackie, United 
States.) 
19,917. Lerrer-sox, &c., J. P. Bayly.—(R. Groom, jun., 
Onited States.) 
19,918. CasH Carrizr, J. P. Bayly.—(C. St. Onge, 
United States.) 
19,919. Wrspow Sasues, &c., J. P. Bayly.—(F. Watton 
and J. Dunsford, United States.) 
19,920. Car-couptines, J. P. Bayly.—(N. Sellers, 
United States.) 
— eon J. P. Bayly.—(A. Byrne, United 
tates. 
19,922. Maxine Spikes, &., J. P. Bayly.—{J. Arad, 
United States.) 
19,923. Rottmsc Mu, J. P. Bayly.—(W. Heckert, 
United States.) 
= — Encrnes, J. P. Bayly.—{8. Bruce, United 
tates. 
19,925. PortaBLe Fence, J. P. Bayly.—{J. W. Bruton 
and J. T. Wilson, United States. 
19,926. Gas-savisc ATTACHMENT, J. P. Bayly.—{W. H. 
Ford, United States.) 
19,927. Vatve MecuanisoM, J. P. Bayly.—(L. Dahlstrom, 
United States.) 
19,928. Fireman’s Lapper, J. P. Bayly.—(C. Loos and 
C. Kiihn, United States.) 
19,929. Gic Mitts, H. Grosselin, London. 
19,930. Rotter Postace Stamp Case, P. M. Westren, 
Edinburgh. 
19,931. TRANSPARENCIES, W. Eatwell, London. 
oe the Leaves of Music, J. E. Poppy, 
mdon. 
19,9383. Manvuracture of Lamps, J. B. Brooks, Bir- 
ingham. 


ming’ 

19,934. Boxes for Hotpinc Guiasszs, &c., J. B. Brooks, 
Birmingham. 

19,935. Mawuracture of Batu Levers, J. B. Brooks, 
Birmingham. 

19,936. Ever-reapy Pap, J. Pendlebury, Bolton. 

19,937. TreEatinc Cork, R. C. Wilson, Live: 1. 

19,938. Scorer for Gor, &c., Games, C. W. Formby, 
Exmou' 

19,939. Postrrve Take-up Morions of Looms, E. Bot- 

4 -I.G jw, and I. Brook, Bradford. 
—, XTRACTING GoLp and Sirver, W. D. Bohm, 


ion. 

19,941. Posts, T. J. Thorp, London. 

19,942. _— W. P. Thompson.—(F. Marse, Ger- 
many. 

19,943. Propucinc Hyprocarpons, W. W. Staveley, 
Live 1. 

19,944. — R. Mannesmann, London. 

19,945. TRANsPoRTING Muiuitary Tents, C. Gordon, 


London. 

19,946. Cups, W. E. Davis, H. Tinson and H. A. Wood, 
London. 

19,947. Om~rpuses and other Venicies, A. Maresch, 


mdon. 

19,948. Metatiic Spokep Wuerts for VELocirEepEs, J. 
Turner, London. 

19,949. Steam Encines, G. E. Belliss and A. Morcom, 


London. 

19 950. Disinrectinc Water Ciosets, O. Brooke, 
London. 

19,951. Gas Governors, R. Simon, London. 

19,952. Bacs, Purses, and the like, B. Oppenheim, 
London. 

19,958. Surveyinec Instruments. T. W. Goad, London. 

19,954. Hotpers for Roitis of Paper, W. J. Alcock.— 
(S. Wheeler, United States.) 

19,955. Excixes, H. H. Lake.—(V. Mottlau and 0. 
Svendsen, Denmark.) 

19,956. OPERATING SEMAPHORE SIGNALS, H. E. Laforest, 


maon. 
19,957. Ram Jorts, L. Dubé and L. Messier, 
London. 





19 meek Serratep Stones for Fioors, &c., R. Bohme, 
ndon. 
19,959. Manuracture of Hosiery, G. W. Abel, London. 
19,960. Process for SmeLrinc Marcarine, &c., P. Wild, 
London. 
19,961. RecuLatinc the Spreep of Enarnzs, O. Jones, 
London. 


19,962. PETROLEUM Morors, S. Griffin, London. 

19,963. Propucine and Supriyine Gas, A. Vimard, 
London. 

19,964. Appinc Macurnes, W. W. Horn.—{ The Felt and 
Tarrant Manufacturing Company, United States.) 

19,965. Stoppisec Runaway Horses, A. H. Jacobs and 
A. Lucien, London. 


8th December, 1890. 
19,966. Borers for Kitchen Rances, J. Wallace, 
Belfast. 


mor. naa aed Town Rervuse, R. Cunliffe and 

. Barlow, Manchester. 

19,968. Tar’ Hore Firtines for Casks, J. Bardsley, 
Manchester. 

19,969. Surercat Sanpat Sores, N. C. and E. T. 
Bletchley, Gloucester. 

7 Trousers Straps or Banps, W. C. ‘Birt, jun., 


19,971. HorsesHoes, C. Lea, Barnsley. 
19,972. Stups and Sourtarres, W. Ford, Birmingham. 
19,973. AXLE Boxes for Roap Venicies, F. Sanders, 


19,974. SEwixc Neepies, W. Duggins, Crabbs Cross. 
19,975. VenTiLators for Cuimneys, &c., A. Clifford, 


Dartford. 
19,976. Inpicatine, &c., IystRuMENTs, E. C. Mills, 
anchester. 
19,977. Woopen Foupinc Crate, C. R. Clark, Stoke-on- 
Trent. 
19,978. ManrIpuLaTING PostaGe Stamps, T. Venables, 


we 

19,979. Srorinc and Discaarcine Gases, J. Cox, 
Greenwich. 

19,980. Lens Cap, W. Tylar, Birmingham. 

19,981. Mitts for Grinpinc Stone, &c., H. Cotton, 
Manchester. 

19,982. CouNTER-DRIVING for Sprnninc MacHtnEs, M. 
Higginson, Manchester. 

19,983. Music Protector, T. Bailey, Newcastle-on- 


e. 
19,984. Starmtnc the Soies of Boots, W. H. Stevens, 
icester. 
19,985. Bicycies, &c., A. Pohlmann and L. P. Foster, 
Halifax. 
19,986. ConTROLLING Rai_way Sienaus, J. E. Crow, 


undee. 

19,987. Hotpers for Pires, Cicars, &c., H. C. Black- 
well, London. 

19,988. Connectinc the Enps of Drivinc Betts, W., 
H., and A. Thomson, Lancaster. 

19,989. ComBrnaTion Desks, Seats, &c., H. E. Spafford, 
Bradford. 


19,990. RUBBER Tires for Vevocipepes, W. Golding, 
anchester. 
19,991. CasEMENT and other Strays, P. E. Ayton, 


19,992. * AIL - CARTS’ for CHILDREN, W. Wilson, 
London. 


19,998. Automatic DeLivery Macuine, J. H. Boeken 
and F. W. Cannon, London. 

19,994. Hostrry Carpsoarps, W. G. Delf, Brighton. 

19,995. Type-writinc Macurxes, M. Swartout and G. 
Bengough, London. 

19,996. Apparatus for Step Lappers, D. A. Gardner, 
London. 

19,997. Brock Workinc for Rattways, W. R. Sykes, 
jun., and W. Smith, London. 

9,998. Apparatus for Loapinc CARTRIDGES, M. 
Mullineux, London. 

19,999. Gas Enorves, R. H. Lea and E. W. Cooper, 
London. 


20,000. Game of Skit, R. J. Donald, London. 

20,001. Rotary Printing Macuine, J. Michaud, 
London. 

20,002. Gas Generator, A. Dauber, Germany. 

20,003. SELF - COUNTERSINKING Screw, E. Brown, 
London. 

20,004. Frre-EscaPe or LOWERING APPARATUS, H. Arrow, 
London 


20,005. VULCANISERS, J. H. Gartrell and F. Knoeferl, 
London. 


20,006. Execrricat Insutation, C. Huelser. — (i. 
Paradies, Germany.) 

20,007. Smoke-consumine Furnaces, H. J. Haddan.— 
(A. Brecher, United States.) 

20,008. Fastener for Giove Purses, W. D. Watson, 
London. 

20,009. Buckie, J. Robson, London. 

— Ro.ier Extractor, A. J. Boult.—(F. Hardinge, 


a’ 
20,011. Device for Fasteninc Winpows, C. Jackson, 


mdon. 

20,012. Treatment of Sopa Waste, F. Ellershausen, 
London. 

20,018. Arracuinc Door Kwoss to their Srrnpies, 8. 
Chandler, sen., 8. Chandler, jun., and J. Chandler, 
London. 

20,014. Books for NewspaPrer Cuttinos, E. F. Green- 
wood, London. 

20,015. JEWELLERY H. Lewis, London. 

20,016. AppiicaTion of Transrers to Gutass, F. 

visany, London. 

20,017. Inpucinc Foxit Respiration, C. C. Davis, 
London. 

20,018. Preumatic Tires, W. R. Foster, London. 


9th December, 1890. 
20,019. Circurts for ELectric Raitways, F. W. Sabold, 
London. 
= HeatTep by Gas, &c., W. Welch, Ports- 


mouth. 
20,021. Lamps, E. Miller, Edinburgh. 
20,022. Mountinc Maaic LANTERN Suipes, B. Jumeaux, 
anc r. 
20,023. ApveRTISsING by Packets of Pins, J. W. Leech, 
Manchester. 


20,024. Sucar CrusHeErs, T. W. Newey, Birmingham. 


_-— Trousers Straps or Banps, W. R. Birt, jun., 


‘irming 
20,026. Loap Inpicator for Venicies, J. Wilder, 
mdon. 

20,027. FLexiste Tuse VaLve or Tar, T. A. Bullough, 
Widnes. 

20,028. SrreTcHeR FasTeninc in Boats, J. M. Logan, 
London. 

20,029. Bac for Makinc a Pouttice, &c., E. Kent, 
London. 

20,030. Cnarcinc IncLiIneD Gas 
Vestraut, London. 

20,031. Gas, Orr, and Heat Enornes, J. Perry, London. 

20,032. Curtina Out Snover Piatres, W. W. Wood, 


Sheffield. 
= Economisino of Fue., T. 8. Forster, Sunder- 


Retorts, L. VY. 


20,034. DousLe Taume Lartcu, E. C. Vicary, Plymouth. 

20,035. GENERATORS, J. Blake, Manchester. 

20,036. Tramway Pornts, W. A. Love, Manchester. 

20,037. Means for Muzziinc Ferrets, W. Timmis, 
Manchester. 

20,038. Ventinc Casks, G. Beswick, Manchester. 

— Suprrtyine Fue. to Furnaces, J. Whitehead, 


20,040. 
London. 

20,041. Brakes for VeLocirepes, C. C. Collingwood, 
B ham. 


20,042. Puncues, G. Scrawley, Birmingham. 
—, TeLerHones, G. L. Anders and C. H. Elliot, 


on. 

20,044. Preventinc Co.uisions on Raitways, E. Clark, 
Bradford. 

20,045. BicycLe WHEEL, G. Wright, Nottingham. 

20,046. Poucn Wraprer, J. 8. Cook and J. T. Robson, 
Newcastle-on-Tyne. 


jon. 
Packine Launpry Buive, R. W. Harrison, 





20,047. Let-orr Motions in Looms, E. and J. Holding, 
Wheelto: 


mn. 

20,048. FLoatina Pittars for Brivogs, P. von Knob- 

ioch, Sheffield. 

20,049. Fusiste and other Pives, R. Johnson, Man- 
chester. 

20,050. Bevr Fasteners, I. Jackson, Manchester. 

20,051. Formino, &., Spray of Warer, &c., R. Clark, 
London. 

20,052. Burron, F. G. Hopkins, London. 

20,053. ELecrric Sicnas, P. Jensen.—(H. G. Under- 
wood, United States.) 

20,054. Forceps for INserTiING Dentat Wepors, G. J. 
Davidson, London. 

= Brixpine Pieces of Ciorn, &c., G. Simpson, 


Ww. 

20,056. Marcu Boxes, J. Rose, E. Brough, and F. 
Colesby, Birmingham. 

20,057. Recutators for CycLe Brakes, E. Bruel, Bir- 
mingham, 

20,058. ae of Smatt Coat, &c., J. Turner, 

well. 

20,059. Fitter Press Taps, C. Billington, sen., and J. 
Newton, Longport. 

20,060. Doa-cart Seats, Rogers and Sons, Bocking. 

20,061. Cuatns, J. Onions, Rotherhithe. 

20,062. PeRFroraTor for AuToMaTIC TELEGRAPHY, 8. D. 
Williams, Newport. 

20,063. CoLumn Printina, 8, D. Williams, Newport. 

20,064. Makino Ruos and Mats, G. Parsons, jun., 
London. 

20,065. Printinc Macutves, H. Shaw, London. 

20,066. Sappes, J. T. Miles, Birmingham. 

20,067. Pumps for Raisinc, & , Water, H. Maurer, 
Manchester. 

20,068. ILLUMINATING VEHICLES by Gas, J. Campbell, 
London. 

20,069. Governor, L. G. Moore, London. 

20,070. OpourLess Smoxina Tosacco Pires, B. 
Martin, Cork. 

20,071. Lessenine the SHock of Co..isions, T. Daly, 
London. 

20,072. Writinc, &c., in Ficure Cipner, E. de L. 
Little, London. 

er, Dry Yeast, R. Genge and Sigmond Brothers, 

mdon. 

20,074. Arn Vatve, H. J. Haddan.—(C. EF. Vananken, 
United States.) 

20,075. Povucuses, J. 
London. 

20,076. Securinc Laces of Boots and SHogs, P. A. 
Newton.—(R. A. Christopherson and EB. A. Schumann, 
Denmark.) 

20,077. Featuer Dusters, A. J. Boult.—(J. 7. Hair, 
United States.) 

20,078. Train-storrinc Devices, E. J. C. A. Hull, 

mdon. 

20,079. Type-writinc Macuines, W. P. Thompson.— 
(F. H. Harris, C. E. Crandal, P. Mesick, and A. E. 
Ayer, United States.) 

20,080. Swrerine Dirt from Roapways, W. P. Thomp- 
son.—{R. Smith, Straits Settlements.) 

20,081. Rurries, &c., W. Sachs, Liverpool. 

20,082. Combustion Lamps, F. Horwood, Liverpool. 

20,083. Puriryinc Grain, &c., J, M. Emerson, Liver- 


G. 


Pullman and W. T. Almond, 


pool. 

20,084. Purirvyinc Feep Water, J. B. Edmiston, 
Live 1. 

20,085. Fux, W. P. Thompson.—(Z. de Moerloose, Bel- 
geum. 

20,086. Sewinec Macurnes, W. A. Saxlehner, London. 

20,087. Rotiers, R. Walker, London. 

20,088. Drivinc Dritts by Evecrricity, L. B. Atkin- 
son, London. 

20,089. CHin Rests, G. Carson and W. Duncan, 


mdon. 
20,090. Smoorainc Irons, The Aurora Engineering 
Joint Stock Comenta. London. 
20,091. Cusnions, W. Jubb, London. 


20,092. Stanp for Lamps, T. J. Bouch-Tremayne, 
London. 

20,098. Macnine for Spiitrinc Skins, 8. Bowron, 
London. 

20,004. Traction INcREASING System, M. W. Dewey, 
London. 

20,095. Apparatus for Fitterinc Liquips, H. Roeske, 
London. 


20,096. Maxine and Imprintinc Envevores, J. Ball, 
London. 

20,097. CrusHinc Ores and other Sunpstances, H. W. 
Carter, 8. B. Heward, R. 8. Moncrieff and T. A. 
Richardson.—(E. Wiman, United States.) 

20,098. Knrrrinc Macurnes, H. H. Lake.—({The Byfield 
Manufacturing Company, United States.) 

20,009. TELEPHONE ExcHance APpPaARaTvs, J. E. Kings- 


bury. —(The Western Electric Company, United 
States.) 

20,100. ConTrROoLLING ELecrric CuRRENTs, P. W. 
Willans, London. 


20,101. Incanpescent Gas Burner, W. Ruler and J. 
Moeller, London. 

20,102. DyNaMo-ELECTRIC Macurvygs, A. 8, Baxendale, 
London. 

20,103. Gas Motor Ewnoines, &c., F. W. Crossley, 
London. 

20,104. Sprinos for Seats, J. Toussaint, London. 

20,105. Gas Motor Enoines, 8. A. de Normanville, 
London. 

20,106. Oyster Opener, A. W. Allan, London. 

20,107. Trres for Bicycies, W. Richwine, London. 

20,108. Stipe Gate Vatve, H. H. Lake.—(The Koss 
Valve Company, United States.) 

20,109. SHARPENING, &c., Knives, A. B. Benedict, 
London. 

20,110. Enoine, H. H. Lake.—(Z. M. Shaw, United 
States.) 

20,111. Exectrotytic Decomposition of METALLIC 
Sauts, H. H. Lake.—(/. L. Roberts and T. H. McGraw, 
United States.) 

20,112. Tires for VeLocirepes, J. H. Nunn, London. 

20,113. Fire Lappers, F. Edwards, London. 

20,114. Lapres’ Beits, A. Hess, London. 

20,115. Corn-rrEED Dynamometers, C. A. and A. 
Barrett, London. 

20,116. Bett Fasteners, C. Rtiger, London. 

20,117. Recorpinc Pressure Gavaees, J. Y. Johnson. 
— J. B. Edson, United States.) 

20,118. PLanine Macutnes, A. Downie, London. 

20,119. ‘* Lavine” ORDNANCE on Ossects, J. Y. John- 
son.—(R. T. Moore, Ceylon.) 

20,120. Pipes for Smoxine, C. 

20,121. Fire Atarm, J. B. C. Dion, London. 

20,122. Bittiarp Taste, E. de L. Bird, London. 

20,123. Brean, J. Adair, Waterford. 

20,124. Fire Escape or Jumpina Sueet, J. Pollock, 
London. 

20,125. Boat Lowerina Gear, D,. R. Edwards, Sun- 
bury. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 


434,804, Manuracrure or Heticat Cos or 
Merauic Tusina, D. A. Quiggin, Blundell Sands, 
near Liverpool, nd.— Filed May 1st, 1890. 

Claim.—As an improved heat transmitting surface, 
a helical coil of metallic tubing, the cross-section of 
which tubing is crescent-shaped, the horns of the 
crescent rounded and lying on the outside of the 
coil, substan: y as d In apparatus for the 
manufacture of helical coils such as are herein-described, 
the combination of the vec. mandril, the indent- 
ing roller, carried in the bracket, sliding on the 
bracket, and actuated by the feed screw, the 
jaws, carried on the bracket and adjusted by the 





nuts, the saddle, and the feed screw, su n- 
tially as . In combination, with the coil 
pipe end and the diaph or adj t to which 


id end is to be at , an interposed wash: 
between the adjacent surfaces, said washer being held 


——_———, 


within a goove formed in one surface, and 


havi. 
its face one or more concentric grooves, pte 


the abutting 





similarly grooved to interlock with said 
er face, substantially as described. 


434,950. Ranoe Finper, 8. Pratt, U.S. Army.—Filed 
November 6th, 1889. 

Claim.—(1) A range finder of substantially the 
character described, consisting, essentially, of a suit- 
able support and four mirrors arranged in pairs on 
different planes, each pair arran, at an angle to 
each other, and the open sides of the two pairs facing 
in reverse directions, substantially as described. (2) 
A range finder, consisting, essentially, of a suitable 
support and four mirrors, the mirrors in pairs at 
different elevations, the open sides of the triangles 
facing in reverse directions, at least one of the mirrors 
being adjustable so as to vary its angular relation with 


surface bein, 
grooved ae | 








its fellow, substantially as described. 
bination, in a range finder, of the supporting frame 
having an rym therein, the V-shaped pieces 
attached to said frame with their angles in different 
directions, a set screw engaging one arm of each V- 
shaped piece to adjust the same, and a pair of mirrors 
on the inside faces of each V-piece, substantially as 
described. (4) The combination of the box, the frame 
attached to the cover thereof, and the plane mirrors 
adjustably held in the frame, substantially as 
described. 


(3) The com- 


435,013. Sreep Measure, A. B. Calkins, Bridgeport, 
Conn.—Filed April 12th, 1890. 
Claim.—The condiinstien. ina counter, of the 
spindle 2, having the threaded on 8 and groove 18, 
ype waa 1, having at one end the tenon 9 and at 
the opposite end a chamber to receive the threaded 
spindle, combined with the side pieces 7 7’, which side 
pieces embrace the tenon of the spindle-holder, and 
pivotted thereto and arran, to swing on such 
pivotted connection dial wheel 10, rigidly mounted on 









a 

rE DG 

8S Hiss \ a 
SEE 






pin 11, which pin is journalled in the side pieces, 
collar 13, having dog 15, said dog engaging with the 
multiplying wheel 16, which wheel is journalled to 
one of the side pieces, spring 19 to act against the 
spindle-holder to preserve the engagement of the dial 
wheel with the threaded portion of the spindle, and 
projections 18’ of the side pieces to engage with the 

ove 18 of said spindle to retain such spindle within 
ts holder, all substantially as shown and set forth. 


435,284. Process oy Heatinc Metars By ELEec- 
tricity, C, L. Coffin, Detroit, Mich—Filed April 8th, 
1890. 


Claim.—The herein-described process of heating 
metals electrically, consisting in connecting the 
article to be hea with one pole of a generator, 














bringing the part to be heated in contact with 
contnter connected with the eer pee. FF 
genera’ a heating curren rou / 
article and said conductor, and 1 g the heating 
effect of the current by a magnet. 
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HEAT TRANSMISSION IN BOILERS. 
By Joun G. Hupson, M. Inst, C.E, 
(Concluded from page 484.) 
GENERAL CONCLUSIONS. 


A stupy of the subject on the lines indicated and a 


comparison of a number of the most trustworthy recorded 

data of boiler tests, with formule based on the principles 

it suggested, resulted in the following propositions as to 
the laws governing the transmission :— 
As regards surface exposed tv the fire. 

(1) That the transfer of heat takes place principally by 
radiation from the fuel and flame, that by convection 
being in most cases comparatively unimportant. 

(2) That a large extent of fire-box surface in proportion 
to fuel burnt, results in the absorption of a large 
proportion of the heat developed, but in a small 
absorption per unit of surface, and vice versd. 

(3) That an excessive air supply, by reducing the 
temperature of combustion, reduces the absorption. 

As regards surface exposed only to the gases. 

(4) That they transfer their heat almost wholly by con- 
vection, the activity of which bears some proportion 
to the speed with which they traverse the absorbing 


surface ; a transmission per degree directly propor- 
tioned to the square root of the speed being found to 
agree closely with actual results. 

(5) That the transmission per degree of difference is 
greater at high than at low temperatures; a rate 
proportional to the mean between the absolute tem- 
peratures of the gases and the water being found to 
agree closely with actual results. 

As regards all boiler heating surface. 

(6) That so long as water, particularly if in a state of 
ebullition, is in contact with one side of the surface, 
and the metal composing the latter is solid—i.e., not 
laminated—the temperature of even the hotter side 
of the surface—viz., that next the fire or gases—can 
only exceed that of the water by an amount so trifling 
in relation’ to the whole difference that for most 
practical purposes it may be taken as identical with 
that of the water. 

Formule “proposed. —The following formula and 
coefficients, embodying the above conclusions and arrived 
at after a considerable amount of “ trial and error,” are 
found to give results agreeing closely with practice. They 
are of course applicable only to surfaces in constant 
contact with water. For simplicity’s sake the transmis- 
| Sion from the gases has been calculated step by step, 


Tasie II, 





for increasing intervals, as a formula representing the 
continuous action—if such could be framed—would 
unavoidably be too complex for convenient use. The 
method adopted involves a good deal of figuring, but is 
very simple, and sufficiently accurate for any practical 
purpose; whilst it has the advantage of giving the trans- 
mission, and consequent fall of temperature, at frequent 
intervals, allowing a curve to be constructed showing the 
action throughout. The formula for fire-box transmis- 
sion is unavoidably empirical and without a rational basis, 
as the transmission here could not be calculated on the 
difference of temperature as for the tubes, because in a 
fire-box the temperature of the gases is neither uniform 
nor the same as that of the fuel. The following tempera- 
tures taken by Mr. Blechynden, in his trial quoted above, 
show how wide the variation may be :— 
Temperature of thefire ... ... ... ... ... 2520deg. 
Pyrometer just touching the incand t fuel 2184 
Block just clear of the solid fire... ... ... ... 1705 ,, 
Block $in. to Zin. clear... 20.0 22.0 20. ese coe ADB G, 
The temperature of the gases leaving the fire-box is not 
stated, but may be calculated from other particulars 
given as probably between 900 deg. or 950 deg. The above 
temperatures were obtained when burning coke, with an 
air supply just sufficient in quantity to prevent carbonic 
oxide being formed. 

















Per 11b., of coal fired. 






































































































































Bs | Entering the tubes. Leaving the | tubes. 2 5 Disposal of the heat developed by 11b. of the fuel. i 
Heating surface. see he | § | |Transmission.| 5 . |5 |Temp. ofies E Apparent absorption Apparent total | . P 
Source of data. eS s$4 | Heat i © gi} Bed —_—_—_—_—— Beg | “| the Se by absorption. | Wasted in gases, — 
Be lqupes'total.< £2 SS | oped. gee EH 8 | per | por | $8 |es| ees Fe —— : ————_—— | a 
* ‘ 1 2 i he ALC! . tual. { | 
al be} = £, x | & @ | deg. | sq. ft. Be é Cal.|Act. as Firebox. | Tubes. | Calculated. Actual | lated. | Actual. steam, 
a a aa py ean mal | | | Fah! Fs | | 
| te ™ ttleq. ft.isq. ft. Ib. | units | units by ft. | units! units | ft. jun’s|fon lice rhe units %lunits %j|units % units <Y%lunits %lunits %j| units 
Report of the (| Fusi Yama... ../'5 "| 1°79 | 2-29 [0157 22-8 | 12,500 | 11,036 |1985| 17-68] 4-2 | 4,120 | 10°87|2°43 615 | 578 308 5518 44°2| 3819 30°5| 9,887 T4°7 9,547 76°4| 3163 25-3) 2953 23-6] 8,570 68-6 
a? gad + | Colchester 15 | °86 | 1-01 |-008 18-5 | 13,054 | 21,053 |g165| 42°2 | 8-82 | 16,237 20°96)3°83] 845 | 885 | 324 | 3158 24-3] 6218 47-6] 9,376 71-9 9,497 72°2| 3674 28°1/ 9627 27-8) 8,240 63° 
Inst. Mech. Eng. { Tartar... ..(*4 | 2°895| 9-795/-022  a1-6 14,700 11,200 |1370| 18°3 | 4°54. | 4,576 | 11-4 |2-66| 680! 477 | 362 | 4480 80-4] 5384 36-8] 9,864 67-2 11,447 77-9| 4836 32°8| 3253 22°1] 2 2 
yee | oe 
~~ trials {| Natural draught .. 28 | 1°34 | 1°62 |°0109 16-6 | 13,000?) 18,458 |1916) 25-2 | 6°3 | 10,162 | 11-9 |2°6 | 660) 757 | 303 5167 89-7] 5301 40-8) 10,468 80-5, 10,059 77-4) 2532 19°5| 2941 22-6) 9,203 71°5 
r. Spence's trate 1) | ew ns Bpeeinegs Me a el 3 
of a low 4 | Cold forced do. 24 | 1°08 | 1°32 |"009 | 20-0 - 17,216 |1833) 35°83 | 7°26 | 11,108 | 18°6 |8-47 745 | 834 | yy | 4182 31°7| 5416 41°7) 9,548 73°4 9,099 70°0) 3452 26-6) 3901 30°0} 8,981 69°1 
Navy-type boiler.? {| Hot (261° forced do. \*31 | 1°46 | 1°77 |-012 18-0 » | 17,967 liszo] 24°3 | 6°12 | 9,645 | 11°7 oe 660|701| ,, | 5570 42°8| 5611 43-2] 11,181 86-0 10,994 84-6) 1819 14°0} 2006 15°4| 10,375 79°8 
' | | 
D Natural draught |-4 | 8°6 | 9°0 |°054 | 1774 | 14,945 | 17,000 baal 5°25 | 2°92 | 4,895 | 1-98) -97| 424 421| 380 | 6880 46-0] 6456 43-2 13,336 §9°2) 13,330 89-2) 1609 10-8) 1615 10-8) 12,944 86-7 
een . » «| 24 | 5°26 | 5D ]°088 | og | 12,6009 13,796 1608) 10°45] 8°76 | 4,610 | 4°781-56) 485 | 474 382 | 3811 26-2| 6739 58-6) 10,050 79-8) 10,116 80-3) 2550 20°2) 484.197] 2 7? 
water tube + | © *27in. » (isi 3-137] 3°28 |°02 | 17°84 14,500 2 24,994 |o500, 18°3 | 6°5 | 13,812 | 6°15,1°82) 535 | 540 375 | 8474 24-0) 8884 61°2| 12,858 85-2) 12,334 $5°1) 2142 14-8) 2166 14-9] 12,056 83-0 
holler. B *49in. ” |"00 1°96 | 2°05 |°0123 | 18-14) 14,270 | 26,089 2651) 31°S | 8°88 | 20,299 | 10°91/2°5 | 605 | 610 365 | 2848 16°5| 9415 65-9) 11,768 82-4) 11,740 82-3) 2507 17-6) 2530 17-7] 10,964 76° 
E 2°00in. ” (04 1°004) 1°05 |"006 == 17-2 | 13,622 | 28,543 loss 66°4 |13°6 | 33,973 | 22-2 3°84) 785 | 777 880 1313 9-6, 9359 68-6) 10,672 sts 10,489 77-0) 2950 21-8] 3133 23-0] 9,940 72°: 
| Draught 2in... .. /'06| 61 | 67 |°00313 20° 2| 13,900 %| 24,683 |2524/132-5 [17-4 | 87,862 | 56-6 16-28) s15 tors! s4s 1481 10-7] 8614 61-9) 10,095 72°6 8,795 63°83) 3805 27°4| 5105 36-7] 8,203 59-2 
Thornycroft's ( » —- Bim... «. |"05 | *477) *527]-00246 18- 2] 13,350 %| 26,760 j2604'160- [20° | 46,020 | 66°6 |6°87) 850 j1192) »y 1838 10°O| $410 63°0] 9,748 78-0) 8,188 61-4) 3602 27-0) 5162 38-6] 7,632 57-1 
an , din... |04) *88 | +42 |-00197 16-2] 12,7509] 29,975 lososliso-4 l22°s | 58,163 | 74°5 |7-85| S60 /1260 347 1171 9-2) 8315 65-2] 9,486 74-4] 7,854 61-6 3264 25-6) 4896 38-4] 7,341 57-5 
torpedo boiler. ’ | | ’ | | | | | | 
| » Gin... .. |-081) *300) 34 |-00160 14° 2] 12,850 7] 38,007 js206)226- [26-9 | 76,907 by 0 |7-64| 855 |1444) ,, 1026 8°3| 8462 68-5] 9,488 76-8] 7,368 59°7| 2862 23-2| 4982 40-3] 6,910 55-9 
| | 
| sininman deh eam 1°105| 1°505}"0084 23-2 | 13,264 | 12,820 we 36°9 | 6°57 | 7,470 | 22°4 [3°69] 705 | 700 323 5128 38-7] 4389 33°1| 9,517 v1°8) 9,546 72°0) 8747 28-2] 8718 28-0] 8,791 66-2 
Foden (simple) .. |68 | 6°12 | 6°8 |-03 | 12°42) 13,964 | 13,628 1519) 5°68} 2°66 | 3,104 2-42'1-03) 382 | 388 350 9267 66-4) 3661 26-2] 12,928 92-6) 12,008 92°4/ 1036 7°4) 1056 7-6] 12,819 88°3 
| 4, (compound) (*56 | 5°09 | 5°65 |°028 | 15-22) 14,715 | 14,877 1697 8°16) 3°46 4,460 | 3°461°33) 455 | 435 407 8331 56°7) 4844 32°S8) 13,175 89°5) 13,253 athe 1540 10°5| 1462 9-9} 11,843 80°4 
R.A.S.E. portable || McLaren (s.).. .. °8 | 4°1 | 4°9 |-0144 | 96-2 | 14,940 | 9,427 1194) 20°8 14-51) 3,882 | 11°38 (2°8 |485| 441 353 7542 50-5) 4950 93-1) 12,492 83-6) 12,452 83-3) 2448 16-4) 2488 16-7) 11,853 79°3 
— (eS eee “744 4°026) 4°77 |-014 27-43] 14,880 | 9,458 [1213] 22°7 | 4:77 4,031 | 12°4 2°45) 448 460 868 7087 47°3| 5197 34°9| 12,234 82°2) 12,152 81°7| 2646 17-8] 2728 18-3) 12,162 81°7 
Newenttie Show, D., P., and Co. (8.) | *88 | 4°53 | 5°41 |°022 | 28-5 | 14,646 | 9,207 [1164 12° | 3°37 | 2,773 | 6°63)1°75) 432| 885/841 8155 55-6] 4303 29-5! 12,458 85-1) 12,735 87°0] 2188 14°9).1911 13-0 10,819 73-9 
1887. | * (c.).. |°75 | 5°29 | 6°04 |-0255 | 24-43] 14,664 | 9,809 |1247] 11-4] 3°42) 3,018 | 6-0 hea | 440 410 | 366 7424 50°6| 4922 33-6] 12,346 $42) 12,529 $5°5) 2318 “4 2185 14°5| 12,545 85°5 
| Humphreys (s.) .. |*32 1°56 | 1°88 |°0116 | 17-4 | 14,788 | 19,187 2014] 25-8 | 6-63 | 11,178 | 11°3 (2-6 |625 | 480 328 6140 41-7] 6101 41-4) 12,241 88-1) 12,882 87-4) 2497 16-9| 1856 12-6] 9,795 66-3 
- (e-).. /*28%) 1°208) 1°44 [0089 | 23-57| 14,076 | 16,846 1789) 41-4 | 7°85 | 11,800 | 21-9 [8-7 | 730] 700 | 388 8874 27-6) 6249 44-3) 10,123 71-9) 10,300 73-2 3953 28-1] 3776 268} 2 
\| Cooper... .. |°85 | 1°62 | 1°97 |-01 19° | 14,544 | 17,014 |1849) 30°5 | 6°9 | 10,307 | 14°2 log | 615] 680 858 5955 41-0 5925 40°7| 11,880 a7] 11,568 79°6| 2664 wi es 20°4| 10,384 71-4 
| | | : is 
ete j| Gladstone .. .. |"02 1°108} 1-2 |-0028 18° ?/ 14,500? 26,717 |2701\141° |18°9 | 44,290 | 44° l4-78! 595 592 | 857 2458 17-0] 9921 68-4) 12,379 85-4) 12,066 83-2| 2121 14-6) 2434 16-8] 13,356 92-1 
Mr, Meenting.* + zs veo |122 | 2°54 | 2°76 |-0008 |, »» | 21,282 |2215) 49-1 | 9°8 | 18,191 | 15-6 |2-71/ 430 476 353 4671 s2°2) 8142 56°2| 12,813 S8-4) 12,603 86°9) 1687 11-6) 1897 wy 14,344 98-9 
| | | | } | 
Mr. Holliday3., ..| Lancashire boiler .. |*3 | 846 3°76 |'058 18°18) 14,568 | 23,190 [2999] 4°36] 2°94 | 5,880 | 1°67) olen 300298 | 6957 47.8) S775 89-6) 12,732 S7-4) 13,416 92°1 1836 12-6) 1152 79) 9,621 66°1 
Donkin & Kennedy® Do. (same boiler) .. be 1-927] 2°093]°082 17-00) 14,589 | 24,801 [2473] 10°8 | 4°94 | 10,710 4-61]1°73| 790 | 630 804 4117 28-4) 7268 50-0) 11,385 78-4 12,077 83°1, 3154 21-6) 2462 “7 9,679 66°5 
} | } } | ” nie oad Pe : | : me 
caer § | Lancashire boiler .. |*118) 1°412) 1°53 |-0148 20-7 | 12,665 | 19,483 |2053| 24-4 | 6°53 11,271 | 11-9 |2°8 |770| 700 327 2299 18-1] 6667 52-7] 8,966 70'S, 9,831 73°7 3699 29°2) 3334 26-3 8,339 65°7 
Ms. Langelige { Do. (same) .. .. 132, 1°58) 1°72 |-0156 14-8 | 12,592 | 24,077 [24s] 18-4 | 6-4 | 13,858 | 7-2 |2°1 | 60/648 | 326 3207 26°2| 6831 54-7| 10,128 80-9 10,288 82-2) 2304 19-1, 2234 17-8) 9,472 75°6 
ds | | | — js el ee aa 
Worthington PUMP) Cornish boilers .. °29 | 4°97 | 5°26 |-084 16-42 14,800 20,886 ja42] 8-58) 2°59 | 4,042 4) es 565 | 422 | 307 6057 dt sacs aliate len ceded benaalieadic leanelinain: tremainatly Lencne dale 
University College |) Loco. type ..  f ,°37 2°09 | 2°46 |-0204 27-2 | 13,900 | 13,160 |1387| 17-11| 4:17 | 4,899 | 9°96 i 560 212 4869 was 5226 87°6) 10,095 72-6 10,468 75-3) 3805 27-4 3432 24-7) 9,225 66-3 
. < } | | } | 
Donkin & Kennedy9 J Do. (same)..  \ |*67 | 3°76 | 4°43 |°087 — 40°7 | 14,316 7,587 1005) 11°20] 3°01 | 2,056 | 7-84 ss ins 555 823 5050 ”" 4396 80°7] 9,446 66-0) 9,546 66-6, 4870 wie 4770 vs 8,163 57-0 
| | | | 
1 N.E.C. Inst. Engineers and Shipbuilders, 11th January, 1888. 2 Proc. Inst. C.E., v. 99. 3 Ibid, v. 66. 4 Ibid, v. 81. _ 5 Ibid, v. 92. & Engineering, 1st August, 1890. 
- 1 Manshenler Aanouiation of Engineers, January, 1890. 8 Engineering, 7th December, 1888.” 9 Engineering, 2lst November, 1890. 
FORMUL#, TABLE I.—Fire-box Evaporation, by formule (1), (2), and (3), TaBLeE III.—*‘ Alnirick” Portable, Detailed Calculation. 
H, = heat units developed per 1]b. fuel, less latent heat Jor various ratios of surface and air supply, assuming air at | Particulars— - . 
of any moisture evaporated from the fuel. 60 deg., steam at 340 deg., and 14,000 units developed per 1 lb. a A=23°2; F=-4; $=1105; C = 0084; T, = 323 
HI, = heat units available above temperature of steam, of coal. So = “DA x (28-2 + 1.) = 5-81 
= H,-w (T,-60) ‘ af : of 117 
‘ : =H, A =al Ib. fuel .. ..| 121d. | 18Ib. | 241b. | 30Ib. H, = 18,264 — [6°81 x (823 — 60)] = 11,736 
= lbs. air per lb. fuel; assumed temperature, 60 deg. ins ao ak pot Se Maer | om oae.| oe .| a "98-2 x (Ty + 461) _. ve ; 
8 = specific heat of gases, taken as ‘24, fucl. |Ha = heat units available .. 18,126 | 12,728 12,820 | 11,917 ° =~J4z000 x 00ea = 0192 (T, + 461) 
w = heat capacity of gases, = s (A + 1). Kiva boxe ? 
’ : ° sq. ft. | | ‘ ms 
YY = fj 7 a on D2 « 
Fg pay —— — heat from fuel or ie Absorbed per aq. ft. .. ..| 44,688 | 29,600 21,910 | 17,100 |  U2:46 abeorbed per 1 1b. =11,736x (1 _ ot . )= 5,128 
. ft. . i ee sete e 13. = Tab ie 
‘ eee Se ye Oe Temperature of the gases ..| 4,119°| 2,986° 2,284°, 1,878 f= 5.128 = 4 + (45 x 4) =12.890 
S = tube or flue surface, sq. ft. per Ib. fuel. ” Pe rer 
C sectional area through tubes or flues, sq. ft. per Ib. fuel. ‘ “a ” Se mare sae go mae Available units remaining in gases = 11,736 — 5128 . = 6,608 
v = speed of gases in tubes or flues, feet per second. 1 ” ” » + Pfor| sre’ 2oev| i’73g° | ‘Temperature of gases on leaving, °©98 + 3093 . . . = 1,460° 
’ : ” ” ” .* 8,404 vi ? ’ 5 &l 
T, = temperature of gases, Fahrenheit. we ee 58 
T, = temperature of steam, Fahrenheit. ” ” » s+: 28,168 | 18,177 | 14,788 | —_ | Intervals. 
a ffici f er = 1250 h : 3 ” ” ” ee 6,949 | 5,453 | 4,435. 1698 | Tubes. ; —a 
= coefficient of transmission, = , when same is a 2 4 “) gg20°| ifosa?| 1,654°| 1,445) alate te.abe ie ak dane 
calculated step by step for successive intervals, ™ Fam ‘10 ‘a ae es | 
terminating at the following values of S respec- P ” ” ” | 22,120 | TA tse | T82k | 10206 | Surface in section, sq. ft.| -05| “1 | “15 2 | -3 5 
. ” eel ? , ’ | 
tively: *05, 15, °3, °5, 8, 1°3, 2, 8, 4°5, 6°5, 9. a er | 1,808"] 1,680", 1,400°| 1,255" | Entering temperature... 1460°| 1306° | 1280° | 1136°| gse° | 827° 
Then, heat units absorbed in fire-box per 1 1b. fuel PRE y ase] axe 
A - ” ” m+} TEBTD | 11,568 | 0.000 | Sree | o = 0192 (T, + 461) .. 36°88 85°65 | 38°42 | 30°66) 27°84) 24°73 
a Pe ‘ t ; ; 
= H, x (1 a ccuee) * ¢ Fo (1) ig - se -) 1,500° 1,855° 1,23 mt 1,121° Transmission per 1 deg., df = a 
. + | Ty +Te +922. /v 6°57, 6°80 | 5°84 | 5°27 ay ot 
Available heat units remaining in gases leaving fire-box ” ” ” --| 10,363 | 9,088 | 8,035 | 7,150 2 1250 | | 
g in gas & 10 a 2 » ++} 10,868} 9,088 8,086. | 7,150 | negroes of diff. =T, -T. 1137, 1073 | 957 | s13| 666 | 504 
oe (2) re pa ne ..| 1,225°| 1,187°| 1,064 081 | 
i‘ ——oo . 6.007 | 6,059 | 5,500 | Transmission per sq.ft... 7470) 6760 | 5588 | 4284 | 3143 | 2076 
. 7 | ” ” ” fy Oe ) > j | | 
Temperature of gases leaving fire-box 15s | ” ” ” el eee! aee| ae » for section. 878} 676 | 838 | 837 | 943| 1088 
x A | ” ” ” ‘ «t | ‘ | | | | | . 
ws = ee ' ‘ Se ids 5 7} 162| 179 
= (~ x AGS r) + T, (8) | . 3 a .. 5,7 | 5,801 | 4,868 | 4,409 Fall of temperature 6 116 144 | 147 62} 1 
Speed of gases on 3 a ” | —— = ae | a Final pe ..| 1396 | 1280 | 1136 | 989| sez! 648 
” ” ” . ‘ 
=v= A x (T, + 461) oe oe /& ..| 4,018 | 3,742 | 3,486 | 8,251 Plotting the above temperatures as per Fig. 3, the ordinate corre- 
144,000 C 30 | 55 Ss a | 12,054 | 11,226 | 10,460 | 9,752 | sponding with 1206 og. $. gives 705 deg. ns ive Saal So. the 
+. 4 i . A cake cae | ° | speed at which is 22° r second, an e nsmission per degree 
Units transmitted per square foot per degree per hour, in ” " " | 683 | ON) | Re heke whe vanes of Geasmnalite Gieunen eh Gee leaving 
tubes or flues, } ; ; F 3,079 | 2,891 | 2,717 | 9,554 | tubes, are the zanen cnlalated fiom the Someries + theme: points, 
7 , 7 . a 15 and therefore a succeeding sections, s' ing wii ese tempera- 
T, 2 T, + 922 No 5 a0 si re . ame a1. ae} tures. The he 4 the actual points of entering and leaving would 
ial 2 2 mae ep Se 6 * = ue cu Ls " therefore be somewhat in excess of: those tabled. 
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Notwithstanding its empirical character, the fire-box 
formula appears to include the various factors affecting 
the result, and so far as can be judged to agree well with 
practice. The transmission it indicates is found to corre- 
spond, for common conditions, with a rate of eleven to 
twelve units per degree of the difference between the 
temperature of the gases on leaving the fire-box and that 
of the water. Table I. shows the results given by this 
formula for various proportions of fire-box surface and 
different weights of air; and Fig. 1 
shows the same graphically, together 
with the actual results already quoted 
for comparison. Fig. 2 shows the 
temperature curves given by the com- 
bined formule for imaginary boilers 
with various proportions of fire-box 
surface, and area through tubes. Ex- 
treme proportions have been taken, 
in order to accent the variation in the 
results. 

Comparison of calculated with ob- 
served results. — Table II. compares 
the results given by the formule with 
the recorded data of a number of the 
most trustworthy and complete boiler 
trials, collected from various sources, 
and Table III. and Fig. 3 show the 
detail working for one of the examples. 
The agreement is on the whole very 
satisfactory, and in many instances 
well within the limit of errors of ob- 
servation. For Mr.Thornycroft’s water- 
tube boiler the smallness of the dis- 
crepancy between the calculated and 
actual results is very striking, in view 
of the wide range the five progressive 
trials cover, the ratio of heating-surface 
to fuel varying from 1 to 9 square feet 
per pound. Fig.4 shows the calculated 
and actual results for the five trials, the 
five full curves indicating the temperatures of the 
gases by the formula, and the horizontal portion at 
the beginning of each, the action in the fire-box. Figs.5 


v 
© 
2 
© 
=) 
2 
2 
C) 


ali the final temperatures corresponds with the common 
theory that the transmission, and therefore the fall in 
temperature, is in some way proportional only to the 
difference of temperature and extent of surface, but 
unaffected by the speed, from which it would follow 


Nee 
SL 


as to surface, temperature of steam, and with the 
unusually excessive air supply. Owing to the care with 
| which the trial was made, it cannot be doubted that both 
_ the temperature and the air supply accounted for by the 
| analysis of the waste gases were substantially as recorded 
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that a curve drawn, like the present one, through points 
representing the results of a series of progressive trials, 
will indicate for all of them the temperature of the gases 
after passing over any given surface. Such a curve, so 


|and the explanation that suggests itself is, that a large 
proportion of the air never went through the boiler, but 
represents leakage into the uptake, where it would mix 
with the boiler gases having a temperature of 600 deg, or 
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read, would indicate an extreme rapidity of transmission | so, and produce the observed results. The Meteor trie] 
at the earlier stages, and hardly any at all at the later | of the same series is omitted, only one observation of the 
ones. The introduction of the element of speed is seen | air supply being given, through an accident to the gas 


to alter this altogether, and to indicate that, for a given | samples. 
boiler, the temperature curve will vary with every In Mr. Spence’s trials the not very important excess of 
variation in the weight of gases passing through the the actual over the calculated temperatures is probably 


to 9 show, for the same trials, the variation of the rate of 
total transmission per unit of surface; the areas between 
the curve and the base line corresponding with the total 












heat transferred, and being, therefore, readable in the | tubes. Fig. 16 represents graphically the calculated and ' to be accounted for by the speed of the gases through 
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actual results for the portable examples, and illustrates | the tubes having been over-estimated. Below the small 
the effect of variations in the air supply, or area through | tubes there was a single large one, about 7}in. diameter, 
the passages. ‘Table II. shows in some instances a wide its smoke-box end being shown in the drawing as more 
discrepancy between the calculated and observed results, | than half closed. The remaining orifice could not fail to 
but most of these admit of reasonable explanation. | pass more gas per unit of area than the small tubes 
In the Tartar trial the temperature of 477 deg. recorded under the same head, whilst the calculation is based on 
| for the waste gases is far below that given by the | an equal flow. 
The trials of the locomotive-type torpedo boiler are 


same way as an engine indicator diagram. The two 
other curves on each figure give the transmission per 
degree and the speed of the gases respectively. Figs. 10 
to 15 show the actual results of six of the trials made by | 
the Northern Railway of France with an experimental | 
boiler, already referred to, and it will be seen that they 
closely resemble the curves laid down from calculation in e | ; ; ! y 
Figs. 5 to 9. In Fig. 4 the dotted curve running through formula; but it is also inconsistent with the conditions 
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included because of their exceptional and interesting 
character, 


might have t 
smaller discrepancies ; > , 
seemed most probable, and consistent with the evapora. | 
tive duty obtained and the heat carried away in the waste | 
gases at the recorded temperature. Such high tempera- 
tures cannot, it is true, be measured with certainty, and 
they may be overstated, but are more probably due to 
the tubes having been so crowded that the steam drove 
the water away from them, the consequent overheating 
reducing the difference of temperature available to cause 
transmission. ‘That the tubes and tube-plates do become 
overheated in such hard-pressed boilers, to a greater or 
less extent, is — by the damage they often sustain, 
and by the nee experienced, even in locomotive boilers, 
of providing slotted roof stays next the tube-plate, to 
allow for its excessive expansion when overheated. The | 
same reasoning probably accounts for the similar, but | 
smaller, discrepancy in the case of the Gladstone loco- | 
motive. It may be noted that the fire-box temperature | 
calculated for the latter compares well with those of | 
9400 deg. to 2450 deg. given by Mr. J. A. Longridge as 
measured at the entrance to the tubes in a locomotive 
iler. 
"he the Cornish and Lancashire boilers the calculated 
temperatures are allin excess of the recorded 
ones; but the explanation is both simple and 
ample—viz., that the reduction of temperature 
has not been wholly due to the transfer of heat 
to the boilers, but largely to air leakage through 
the seatings. Mr. M. Longridge refers to this 
in his paper already mentioned, and estimates 
the loss of heat from this cause and radiation 
combined at 700 to 1000 units per 1 1b. of coal 
for single boilers, and 400 to 700 units for 
groups. This leakage, it may be noted, will 
also prevent the air supply to the furnace 
being ascertained by analysis of the waste gases. 
The data of Mr. Holliday’s trials, which appear 
to have been made with exceptional thorough- 
ness, furnish a striking confirmation of the 
above suppositions. The observations fortu- 
nately included both a measurement of the air 
entering the furnace and analyses of the waste 





gases. The first gave 13°18 lb. air per 1 1b. coal o 


and the latter about 22 1b., and the heat con- 

tained in the larger quantity at the observed tempe- 
rature would have been sufficient to raise the smaller | 
quantity to over 600 deg. instead of to the 399 deg. 

recorded. In the absence of leakage, however, the trans- 

mission would have been greater and the temperature less 

than the larger figures named. As this boiler was working 

at the very small rate of 154 1b. fuel per hour, which is 

only one-third to one-half of the usual consumption for a 

boiler of its size, the leakage, which is pretty much a 

constant quantity for a given boiler, has naturally a 

marked effect. In this connection the boilers used in the 

Worthington pumping engine trials may be instanced as 

examples of light firing carried toan extreme. Four Cornish | 
boilers, each 28ft. by 6ft., with 42in. flues, were used to 

burn 456 lb. coal per hour, or say 1 ewt. each, and it is 

probable that the low temperature of 422 deg. in their | 
case is also largely due to air leakage. It would be of 

interest to know whether four boilers were really more | 
advantageous in such a case than two or three. It will 
be noticed that for Mr. Longridge’s trials, in which 
the boilers were worked at ordinary rates, the dis- 
crepancy in the temperatures is much less than in the | 
lightly-worked boilers; also that the calculated rates of 
transmission are very similar to those quoted from Mr. 
Longridge’s paper for the former, but much less in the 
latter instances. 


PRACTICAL APPLICATION OF THE CONCLUSIONS. 


_ If the general truth of these is admitted, it follows that 
in order to obtain a maximum efficiency with a given 
surface, the cross section of the gas passages should be 
made as small, and the speed consequently as high, as 
consistent with the draught available, and with other 
practical considerations, such as convenience of cleaning. 
The proportion of fire-box surface should not purposely 
be extended beyond the point at which the transmission 
per square foot equals that on entering the tubes, which 
will depend on the speed which can be given through the 
latter ; and finally, the circulation should be sufficient to 
insure water being always in contact with the surfaces. 

As regards forced draught troubles, the principles laid 
down not only indicate the conditions likely to produce 
overheating, but they also suggest the available methods 
of avoiding it. The large amount of fuel burnt, in pro- 
portion to the fire-box surface and area through tubes, 
results in only a small part of the heat developed being 
taken up by the fire-box; the gases consequently leave 
the latter at a high temperature, and travelling through 
the tubes at a high velocity, generate sufficient steam to 
drive the water out of the narrow interstices between the 
crowded tubes. Three remedies are open to the designer : 
(1) To enlarge the waterspaces, or otherwise improve the 
circulation ; (2) to reduce the speed of the gases by en- 
larging the area through the tubes, either throughout, or 
at least for a section next the fire-box; (8) to reduce the 
temperature of the gases before they enter the tubes, by 
adding surface in the fire-box of any convenient type, 
such as hanging or Paxman tubes. The first of the three 
1s the only satisfactory remedy, the others reducing the 
efficiency, 

CoNncLUSION, 


| 
though the data are not complete, both the | 
heat developed and the air supply being wanting. These | 


been taken at values which would show | 
but those taken are such as | 








_ The foregoing treatment of the subject of heat transmis- 
Sion in boilers consists mostly in a piecing together of 
Well-known facts and data, and these are not sufficiently 
complete to justify the conclusions deduced from them | 
being put read as sufficiently proved; but rather as | 
eing highly probable approximations, judging from their , 
agreement with and apparent explanation of observed 


results. The one essentially novel feature is the intro- 
duction of the speed of the gases as an important element; 
and the facts quoted, apart from any theories, suffice to 
show that either this or some other hitherto neglected 
influence is needed to account for the widely varying 
rates of transmission which must have occurred to pro- 
duce the observed results. It is submitted that cogent 
reasons have been given for at least provisionally accept- 
ing the suggested influence of the speed on the trans- 
mission ; but if this influence is denied, or deemed insuffi- 
cient, to what other factor are the variations to be 
ascribed ? 

The ‘Serve’ tube.—Since the above was written, 
some interesting results have been published—vide p. 361 
ante—of trials made with two marine boilers, fitted with 
Serve and ordinary tubes respectively, but otherwise 
identical. The Serve tubes, owing to their internal ribs, 
had some 80 per cent. more heat-absorbing surface than 
the plain ones, whilst the external or heat - emitting 
surface was, of course, the same for each. The advan- 
tage obtained varied little for the whole range of the 
trials, from an additional 1]b. of water evaporated per 
1 1b. coal, corresponding with a gain of about 10 per cent. 
for moderate and 14 per cent. for forced firing. This 
result confirms the supposition that the power of any 
boiler heating surface to transmit heat is almost abso- 
lutely measurable by its power of absorbing heat, owing 
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to the subsequent conduction and emission being effected 
with such immensely greater facility. On this basis, the 
duty of any given Serve tubes should be practically 
identical with that of plain tubes having collectively 
equal internal surface, sectional area, and capacity, the 
equal surfaces being then equally efficient owing to the 
hot gases having in each case the same speed of flow and 
time in contact. A circulation sufficiently energetic to 
keep water in contact with the emissive surfaces, or 
sufliciently sluggish to permit an equal degree of over- 
heating, is, of course, a condition of the equality claimed, 
and it should be noted in this connection that where the 
Serve tube is used to obtain an increased duty per tube, 
rather than increased economy, its very efficiency will 
tend to cause overheating, and the increased duty per 
unit of wetted surface will call for wider spacing or 
improved circulation. 


The following figures show how far the above conclu- 
sion is borne out by such an application of the proposed 
formule to the experimental boilers, for conditions 
agreeing closely with the highest and lowest rates of 
working employed during the trials, taking probable 
values for the heat developed and air supplied per 1 lb. 
coal, these particulars not having been published, nor 
presumably ascertained. The air, fuel, and water are 
taken at the uniform temperature of 60 deg. 


Lower Power. | Higher Power. 





Serve. | Plain. | Serve. | Plain. 
; (Coal burnt per hour .. 750 Ib. 1300 Ib. 
2 | Steam pressure per sq. in. 7 Ib. 20 Ib. 
nee developed perllb.coal.. 14,000 units 14,000 units 
< A=air supplied we ok es 20 Ib. 16 lb. 
F=sq. ft.offurnace,, ,, 5, -. 296 | ‘171 
Bie ais ies BEBOW Soa ay a ASRENS ff OTH Prot |: tee 
C= ,, 4 sectarea ,, 4, .. *00743 | 00789 | “00428 | -00455 
‘3 (Temperature of gasesentering tubes 1795° | 2441° 
2| rm » 9 leaving ,, 480° | 740° 575° 890° 
ee a ree eae} 31,000 ro. | 1,888 | 1051s 
Heat neice pez AU sont st} 1,000 1,000 | 00 | sis 
Differences, being losses by 
radiation, &c., + errors at 900 614 | 2223 | 2090 
assumption and calculation .. | 
Gain in economy, calculated.. .. 12°1% os 12°3% — 
Soe realised . 100% - 13'S % | _ 





At the lower rate of working the calculated results, after 
allowing for radiation, &c, accord well with those obtained 
at the trials, but at the higher rate the actual results fall 
short of the calculated ones. The same was the case in 
the previously quoted examples of boilers worked at 
exceptionally high rates, and, as with them, it is sug- 
gested in the present instance that the discrepancy is 
sufliciently accounted for on the supposition that the 
circulation was not free enough to prevent some over- 
heating of the tubes, and that consequently the full 
temperature difference on which the calculations were 
based was not realised. Such overheating during the 
higher power trials was probable from the conditions 
under which they were made. The average evaporation 
per square foot of wetted surface not only reached the 
high value of 10 1b. to 10°51b. per hour, but it was effected 
under so low a pressure that the volume of steam to be 
disengaged from the surfaces was four or five times 
greater than that corresponding with the probable working 
pressure of such boilers. 


Forced draught troubles—The suggestion made that 
these might be overcome by giving the water better 
access to the tube plates and tube ends has lately been 
confirmed by the publication of a statement, that the 
simple expedient of removing some rows of tubes from 
the boilers of H.M.S. Barossa had been so successful in 
preventing leaky tubes during her forced draught trials, 
that the experiment was to be repeated in other vessels 
of the Navy. 








THE IRON AND STEEL INSTITUTE IN 
AMERICA, 


Tue last halt in the United States made by the visitors 
on the Northern tour was in the Marquette iron ore district 
on the 20th and 21st of October. The train from Houghton 
arrived at Michigamme early on Monday morning, October 
20th, and was received by a delegation of the principal 
inhabitants of the district, headed by the Mayors of 
Marquette, Negaunee, and Ishpeming, after which the 
party proceeded to inspect the Michigamme mine. This 
differs from the other mines in the district in the character 
of the ore, which is a hard magnetite in hornblende and 
chlorite schist, much of it being closely intermixed with 
non-metallic waste and unfit for smelting in the present 
state of the market. This is, however, rendered market- 
able to a considerable extent by the use of the Venstrom 
magnetic separator. This is a hollow horizontal cylinder 
having a portion of its surface, principally in one of the 
lower quadrants, magnetised by means of an electro- 
magnet inside. The small ore and lumps that have been 
previously crushed in a rock breaker are carried by a 
travelling belt close to the surface of the cylinder, when 
the more highly magnetic portions are attracted, while 
the non-magnetic silicates pass over the end of the belt 
into the waste shoot, the portion held back being sub- 
jected to a second separation on the second similar belt 
below. The experience at this mill, as stated by Mr. 
Fowle in his paper presented to the New York meeting, 
shows that finely powdered ore below }in. size should not 
be allowed to fall directly on the drum, but should be 
carried near to it by an inclined belt, so as to come 
within the influence of the magnetic force at some dis- 
tance when the mass of material is agitated and the ore 
particles fly to the drum, while those of rock either fall or 
remain on the belt. The higher the current that is 
carried on the separator and the greater the distance at 
which the ore enters the magnetic field, the higher will be 
the proportion of iron in the concentrates and the lower 
on the tailings. For instance, when crude ore contain- 
ing iron 52 and phosphorus 0:224 per cent. |was treated 
directly on the drum, the concentrates obtained in 
two trials contained iron 58 and 60 and phosphorus 
0-215 and 0°180 per cent. respectively; the use of a belt 
feed out of contact brought the iron up to 67-07 
and reduced the phosphorus to 0°160 per cent. For 
successful working it is essential that the crushed 
stuff shall be thoroughly dry, and for this purpose 
locomotive sand driers, and a half-round box with 
a spiral creeper running through, heated by a wood fire 
below, have been used, as well as gravitating driers, in 
which the fine wet ore is passed through four tubes fixed 
in an inclined revolving drum heated by steam. From 
180 to 200 tons of dressed material are produced daily, 
costing from 10c. per ton for screenings, up to 18c. when 
crushing and lifting are required. The proportion of waste 
is from 10 to 15 per cent. for screenings, and 30 to 50 per 
cent. for crushed stuff. The iron remaining in the waste 
varies from 21 to 24 per cent. By the adoption of this 
apparatus the output of the mine has been considerably 
increased, as the waste rock formerly thrown aside is 
now to a large extent utilised, and the annual product 
previously of about 50,000 tons is likely to be doubled in 
the present year. Another feature of interest in the 
Michi e mine merits a brief notice. The chloritic 
schist forming one of the walls of the deposit contains in 
places numerous large and well-formed crystals of garnet, 
which, while retaining their form, are almost completely 
converted into a blackish- green variety of chlorite. 
Although these have been familiar to mineral collectors 
for several years, probably few were aware how extremely 
abundant they are: the number collected during the half- 
hour that the visitors were on the ground must have 
amounted to some hundreds. 

The Champion mine, next in the itinerary, is one of 
the best in the district, the ore, a hard hematite, being 
rich in iron and lowin phosphorus. It has seven working 
shafts, three of which are sunk below the eighteenth level 
—1100ft. from the surface. The formation is one of the 
most typical in the country; the ore bodies, mainly of 
specular hematite, occurring in lenses which are inclined 
at a high angle to the westward, and are overlaid by 
quartzite, with jasper beneath them. This latter rock, 
which is one of the most characteristic features in the whole 
of the Lake Superior iron ore districts, is essentially a 
mixture of quartzite and specular hematite, arranged in 
parallel bands of all sizes, from the thinnest films up to 
several inches in thickness, which, however, are rarely 
continuous for any great distance; the small bands of 
ore being, in fact, miniature representatives of the work- 
able ore bodies. Where, as in the case of the Champion 
and other of the older mines, the surface has been cleared 
from timber by a quarter of a century of active working, 
the high jasper bluffs form a prominent feature in the 
scenery, as they have been very thoroughly rounded and 
polished by glacial agency; and owing to the untractable 
nature of the material, the surface so produced has been 
but slightly affected by subsequent weathering. The 
average assay of the No. 1. Champion ore is, iron 67°0 per 
cent. and phosphorus 0°040 per cent., a degree of purity 
which is largely due to the care taken in sorting and 
classifying the output, which in 1889 amounted to 
230,748 tons. 

The Republic, another large mine east of the Champion, 
has also been more than twenty-five years at work; the 
great open pits of the earlier days having given place to 





more systematic development by shafts and levels to a 
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depth of about 1000ft. The ore formation is very much 
contorted and pressed together laterally, so that it is 
kinked into sharp deep folds, and the layers of ore are 
liable to more interruption, and their connection is diffi- 
cult to follow. The mine produces both magnetic and 
specular ores; the former, which was plentiful in the 
earlier years, is now diminishing in quantity, while the 
latter is increasing. The total ales in 1889 was 
183,206 tons; while a subsidiary undertaking, known as 
the Republic Reduction Company, produced about 
22,000 tons more from the waste piles of years. The 
material in these heaps having become dirty and covered 
with finely-powdered ore, which adheres so closely as to 
make it difficult to discriminate between ore and waste, it 
is necessary to spread it out and wash it as a preliminary 
to sorting. The method adopted for this purpose is to 
cause the broken fragments to fall on a carrier moving 
slowly forward, where they spread out and are washed 
clean by a jet of water from a hose; after which sorters 
placed on either side pick out the waste, leaving the ore 
on the belt. The machinery used was made by the Link 
Belt Company, of Chicago. 

Much of the ore of the Marquette, although of the com- 
position of hematite, contains octahedral crystals of the 
form of the magnetite, which, however, are red instead of 
black, and are more magnetic. This substance, known as 
Martite, indicates that most of the ore was originally 
magnetic, and is a principal item of the evidence in 
favour of the igneous origin of these deposits, 
a view that is very vigorously held by some of the local 
geologists, and notably by Dr.. Wadsworth, of the Michigan 
School of Mines, while the earlier writers in the district 
generally consider them to be of sedimentary origin. 
From the present state of the evidence it is not possible 
for outsiders to express a very decided opinion either 
way, as the transformation that they have undergone has 
very decidedly effaced all traces of their original condi- 


tion. 

The Cliff Shaft, more near to the town of Ishpeming, 
was the latest one visited on the 20th of October, and is a 
comparatively new one, but it was seen to disadvantage, 
very few miners being at work, owing to a strike for 
shorter hours. This strike, which formed a principal 
topic of conversation in the town, was very speedily 
abandoned, it being supported principally by the Cornish 
men and Finlanders, who, although numerous, are in the 
minority as compared with the other nationalities making 
up the mining population. About four miles north of 
Ishpeming, gold and silver ores are now being obtained 
from quartz veins traversing serpentine and diorite rocks. 
These are interesting, as being the only examples of the 
occurrence in the district of the precious metals in these 
very old rocks, although large and important deposits of 
silver ores have been found on the Canadian shore on 
and near the shores of Thunder Bay at the the north-west 
end of Lake Superior. The Ropes Mine, which is the 
principal one, has been sunk to a depth of 550ft. on a 
quartz vein, averaging about 12ft. in width, which yields 
by battery amalgamation and concentration of the pyritic 
tailings gold and silver to the value of about 18s. per ton. 
The mill has sixty-five stamp heads, and Frue Vanners 
are used for concentrating the pyrites, the amount realised 
by the sale of the bullion obtained from 31,365 tons of 
rock treated in 1889 being just sufficient to pay the work- 
ing cost. 

In the region between Ishpeming and Marquette are 
situated the Lake Superior, Lake Shaft, Lake Angeline, 
Cleveland, and Jackson mines, which are noticeable as 
having been among the earliest that were started on the 
Lake ; and although their importance as producers is now 
diminished owing to the development of larger mines to 
the westward, they are still actively worked. These 
were inspected more or less hurriedly on the morning of 
the 21lst of October. The Jackson mine, which is the 
oldest of all, with its great open pits, which are now con- 
nected by means of tunnels, with a view of facilitating 
the removal of ribs and pillars of ore left in the earlier 
working, being the most accessible, receiving the prin- 
cipal amount of attention. A very interesting feature 
was also seen by some of the party in the new mill built 
by the Cleveland Iron Company near the Lake Shaft 
mine, for framing mine timbers, in which logs 20in. in 
diameter are morticed and tenoned with such accuracy 
that they can be framed together and erected under- 
ground without any further trimming; and the cost, 
which was from 7s. 6d. to 8s. 6d. when hand work was used, 
is reduced to 9d. per set of timbers. A new group, 
known as the Queen mines, are now in process of deve- 
lopment nearer to the shipping port than any of the 
existing mines; but it seems likely that the Marquette 
region, though still the largest producer, will in coming 
years be outdone by the Gogebic or other regions to the 


west. The relative importance of the different districts 
was in 1889 :— 
Tons. 
Marquetta Range ... 2,492,245 


Menominee 


Gogebic 2,132,727 
Vermilion 779,029 
Total 7,179,383 


The city of Marquette, where all the ore sent to the 
Pittsburgh region is shipped, is the most prosperous 
town on Lake Superior, the position is an exceedingly 
good one, at the bottom of a deep bay, land-locked on 
three sides, and having further protection from a break- 
water three-quarters of a mile long, built and maintained 
by the United States Government. The ore docks, said 
to be the largest in the world, are not what would be 
understood by that term in Europe, but long timber 
piers, with stages carrying triangular hoppers or pockets 
either side, with lines of railway along the top for the 
arrival of the loaded wagons and return of the empty 
ones. The newest, or No. 4 dock, completed in June, 
1890, has a total length of 1760ft., or a loading length of 
1200ft., with 200 pockets with an average capacity of 
140 tons. The total length of the four docks is 4918tt., 


with 744 pockets, together holding 70,900 tons of ore. 





The pockets are discharged by a hinged tube 20ft. long, 
ki lowered to the bottom of the hold of the vessel 
wharfed alongside, and these are built specially for the 
trade, with any number of hatchways. The work is 
done with extreme rapidity, the newer class of steamers, 
taking from 2500 to 2700 tons, being loaded in six or 
eight hours. The dimensions of the steel ships now in 
course of construction for the Menominee Transit 
Company, and which may be taken as types of the best 
class of iron ore carriers, are as follows :—Length of keel, 
296ft.; length over all, 316ft.; breadth, 40ft.; depth, 
291ft.; triple-expansion engines, with cylinders of 24in., 
38in., and 6lin. diameter and 42in. stroke; two boilers 
14ft. in diameter and 12ft. 6in. long. The deadweight 
capacity of these ships, which is to some extent governed 
by the state of the water, will be from 2675 to 2700 tons. 
Under favourable conditions, the distance from Escanaba 
to Cleveland—550 miles—has been traversed in forty 
hours. From Marquette to the same point is 609 miles. 

The latest development in shipbuilding on the upper 
lakes is the MacDougall whaleback boat, which is now 
being introduced by the American Steel Barge Company 
at West Superior on St. Louis Bay, near the head of 
Lake Superior. This is a steel barge of complete ellip- 
tical cross section, about 350ft. kong, and intended to 
carry about 3000 tons on a draught of 7ft. There is no 
deck proper, the whole upper surface being curved like the 
turtle back of an Atlantic steamer, while the berthing 
accommodation is built upon a platform carried on 
pillars at some distance above the water The first of 
these barges was constructed for towing, but the newer 
ones are to be fitted with twin screws and triple-expan- 
sion engines, and it is expected that they will be the 
cause of a considerable reduction in freights. At the 
present time the rates vary from 3s. 9d. to 5s. 3d. per ton. 
at the beginning of the season, to 5s. 6d. and 8s. in 
October and November. The price of Lake Superior ore, 
delivered at the lower lake ports, varied in 1889 from 26s. 
for the highest Bessemer quality to 15s. 9d. for 60 per 
cent. non-Bessemer hematite. As nothing below the 
latter quality is considered marketable, there is neces- 
sarily a prodigious waste, ore yielding 50 per cent. being 
left at the mines, or used for filling the workings. In 
order to save some of this it is proposed to erect blast 
furnaces at Marquette, and import coke or coking coal in 
order to smelt foundry and work pig iron from some of 
the ores at present unutilised; and from the report of a 
committee formed to investigate this subject, we gather 
that coke pig iron may be made for 13} dols. per ton at Mar- 
quette, as against 12°17 dols. at Chicago, and 14-11 dols. 
at Milwaukee. 

The total output of the Lake Superior iron ore mines 
in 1890 will, it is believed, be about 9,000,000 tons, or 
about one-seventh of the total yield of the district since 
the mines commenced working, about thirty-five years 
since. That the resources of the district are very large 
there can be no doubt, but the rate at which the produc- 
tion is being forced must necessarily tell upon them, and, 
therefore, even when allowance is made for the effect of 
new discoveries, the opinion expressed in the report of 
the United States’ census for 1880—‘that the present 
generation may see the end of the best of the 
iron ores in the United States”—does not seem to be 
very improbable. 

From Marquette the party proceeded to Niagara 
Falls vid Sault S. Marie and Sudbury, Ontario. 
At the former place a short halt was made to 
see the canal locks joining Lake Superior with 
Lake Huron and the lower lakes, which we have 
described on a former occasion. At the present time 
the traffic is being carried on through one lock, the 
smaller one, which was that originally built by the 
Saint Mary’s Canal Company, having been removed 
to make room for a larger one of 820ft. in length, with 
18ft. depth of water on the sill. A canal, taking water 
or power, and utilising the head of 18ft. in the rapids of 
the Saint Mary’s River, is also under construction. The 
tonnage passing through this canal is said to be larger 
in the seven months of open water than that of the Suez 
Canal during the entire year; but it is not quite easy to 
see whether the two quantities are exactly comparable. 

At Sudbury part of two days was spent in ex- 
amining the masses of nickeliferous copper ores which 
have lately made that locality famous, and after a 
day at Niagara Falls, where the party were entertained 
by Mr. Erastus Wyman, Washington was reached on 
Saturday, October 25th, and the Northern excursion may 
be said to have terminated, ten days after leaving 
Chicago. Some of the objects of interest seen in the 
latter part of the journey we propose to notice on a future 
occasion. 








Tue Nava Exuisition.—Rapid progress is being made in the 
arrangements for this, which ought to be a most popular exhibition. 
It has been found necessary, owing to the number of applications 
for space in the Exhibition for the display of interesting objects, 
to sanction the erection of buildings in the gardens of Chelsea 
Hospital. The committee have accordingly determined to add a 
shed, 400ft. long, in the grounds ; but even this has been found 
inadequate to accommodate all the exhibits offered, and the 
executive have arranged for the erection of kiosks to be placed in 
different parts of the ground for the ay ay | of marine subjects. 
A special section has been set apart for the display of machinery in 
motion, which will illustrate the modes of turning turrets, loading 
heavy guns, and steering ships now in use in the Royal Navy. The 
electric lighting of the Exhibition will consist of 1700 incandescent 
lights and 400 arc lights. The Electric Lighting Committee, 
the members of which are Sir William omson, Captain 
Eardley-Wilmot, R.N., Mr. E. H. Carbutt, Mr. W. H. Preece, and 
Mr. J. I. Thorneycroft, have decided to intrust the lighting of the 
entire Exhibition to Messrs. Siemens Bros. and Co., who will fur- 
nish the dynamos and lamps. The engines will be supplied by 
Messrs. Willans and Robinson ; and the boilers for the electric 
light as well as for the machinery in motion will be from the well- 
known works of Messrs. Davey, Paxman, and Co. At this initial 
stage it is premature to say exactly what the extent of the light- 
ing will be; but it is the intention of the committee to make the 
lighting a brilliant affair in all respects. The dynamos will have 
to supply current for several interesting applications of the transmis- 
sion of power, and for the lighthouses of Messrs. Chance Brothers, 
which will form one of the features of the Exhibition. 
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Mucu may be forgiven a man who commits offences against 
good taste, ignores the established canons of conduct and 
shocks the susceptibilities of more refined mortals, if at the 
same time he is rendering great and valuable service to the 
community at large. For the sake of the benefits he bestows 
his genuine intentions being recognised, his laches in other 
respects may be largely disregarded; but yet there ma 
be a point beyond which he may not go, despite hig 
continued good works. As it is with an individual go 
it is with aggregations of men, and with other, but 
non-human powers for good and evil. Among the 
latter are some of our great rivers and the manufacturers on 
their banks, and the rivers Irwell and Mersey have again come 
prominent as examples in point. Along the banks of these 
two streams, the first of which has long enjoyed an unenyj. 
able notoriety by reason of its black and poisonous character 
are stretched many of those important works and factories 
which have rendered English manufactured products famous 
throughout the universe; but unfortunately these invaluable 
industries have involved serious and long-continued injury to 
the rivers in the vicinity into which incalculable tons of 
refuse of various kinds have been thrown. To these elements 
of pollution has been added the sewage from the ever-growing 
towns which gather and extend around great centres of 
industry. Thus the streams, flow they never so swiftly, have 
become heavily charged with corrupt and corrupting matter 
causing grave injury to the people dwelling near by, whole. 
sale destruction of fish, and general public annoyance. The 
subject is not new, for it has long and often been agitated, but 
the grievance is just one of that class which is treated with 
spasmodic attention, followed by intervening fits of indiffer. 
ence. Meanwhile the mischief goes on; but, at last, so far 
at least, as the Irwell and Mersey are concerned, it is felt that 
the limit of endurance has been reached. 

As far back as 1876, after an unusually vigorous movement 
aided by scientific investigation and testimony, a new Rivers 
Pollution Prevention Act was passed, the Irwell and Mersey 
occupying at that time a bad pre-eminence as flagrant 
offenders. The measure was drastic and sound in many 
respects, and no doubt some amelioration of the nuisance 
has been effected here and there throughout the country; 
but a want of harmony among local authorities and of a 
continuity of policy, together with certain defects in the Act 
itself, has rendered the measure largely nugatory. This 
being realised, a clause was inserted in the Local Govern- 
ment Act of 1888, enabling county authorities to deal with 
the question by a new process of combination and joint 
action; and acting upon this, the County Councils of 
Lancashire and Cheshire have recently applied to the Local 
Government Board for the Provisional Order necessary to 
carry out the provision in the Act, the Irwell and the Mersey 
being the special objects of their attention. By this appli- 
cation they ask for powers to constitute a joint committee 
representing the administrative counties of Chester, Lan- 
caster, and Derby, and certain county boroughs, these counties 
and county boroughs being those through or by which the 
Irweli or any tributary thereof passes, or through or by 
whic’ so much of the Mersey as is above the point of inter- 
secticn by that river of the southern boundary of the 
borough of Warrington, or any tributary of such part, 
passes ; and to confer on such committee all of the powers of 
a sanitary authority under the Rivers Pollution Prevention 
Act, 1876; and to take other steps essential to the project. 

The leading grounds upon which the application was based 
were these :—(1) The Irwell and Mers y, together with their 
tributaries, throughout their entire length are polluted with 
the sewage of the towns through which or by which they 
pass, and with the refuse, chemical and otherwise, of the 
manufactories on their banks, and are thus rendered injuri- 
ous to the health, offensive to the sight and smell, and 
destructive to all fish. (2) The Manchester Ship Canal is 
expected to be finished within the next two years, and when 
completed will be supplied with water from these rivers. 
There will be practically no stream in the canal, as fresh 
water will only be required to replace what is used in the 
working of the locks; and if the water is taken direct from 
the rivers in their present condition, and allowed to become 
stagnant, the damage to the health of the inhabitants in the 
neighbourhood, and of those using the canal, will be materially 
increased. (3) In addition to the County Councils and County 
Boroughs having jurisdiction in the watersheds of these rivers, 
there were many local authorities, very few of which had taken 
any steps towards the construction of sewage works. (4) In 
order to obtain the full benefit of the provisions of the Act of 
1876, a joint-committee of the different authorities interested 
should be constituted, as by a joint-committee only could 
uniformity of action in the entire watershed of these rivers be 
insured. The petitioners added that they did not wish to 
interfere with the manufactories and industries which had 
grown up on the banks of these rivers in such a way as to 
cause any damage or loss of their trade, or any diminution in 
the number af eat employed, but they felt the time had 
come when steps should be taken to stop the very serious 
pollution now going on. 

Having considered this memorial, the President of the 
Local Government Board instructed Colonel Walter Ducat, 
R.E., and Mr. Thomas Wm. Thompson to investigate the 
matter in Manchester, and the inquiry being held in that city 
was attended by a formidable gathering of mayors, county 
councillors, town clerks, and other representatives and 
officers of local authorities; manufacturers, bleachers, and 
other associations ; and the ship canal, &c.—all more or less 
directly interested in the issue. 

Mr. Hulton, clerk to the Lancashire County Council, 
explained the composition of the proposed joint com- 
mittee, which was to number twenty-five members; pointed 
out that the district embraced within the scheme ended at 
Warrington, because the Mersey at that point became a tidal 
river; and stated that the district included in the proposal 
extended 247 miles, had an acreage of 568,703, a population 
of 2,163,942, and a rateable value of £8,245,262. Within the 
watershed there were ninety-four urban and rural sanitary 
authorities. There was, he also said, a small portion of the 
watershed of the Irwell, in the West Riding of Yorkshire; 
but the streams in that particular district were small, 
and there was no pollution arising within them; and, 
as the West Riding County Council objected to any por- 
tion of the Riding being included in the scheme, that small 
portion had been omitted ; but he believed that the County 
Council of Derbyshire—to which one member would be 
allotted—would not object to a small portion of that county 
being included. Mr. Hibbert, chairman of the Lancashire 
County Council, announced on behalf of that body, and of 
the Chester County Council, that they had no wish that 
the powers given to the joint committee should in any way 
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sterfere with the rights and powers which the different local 
= thorities now possessed. The powers of the joint com- 
cles would be concurrent powers, which would run along 
mth those of the local authorities, and he did not see that 
2 ¢ local authority need be afraid of another authority 
oeting the same powers it possessed. There was, he urged, 
ample justification for the action now being taken, for the 
state of these two rivers had long been a byword, and it was 
pecessary that something should be done in the interest 
of the public health, and of the great undertaking 
which would shortly be opened between Manchester and 
Liverpool. So far as the manufacturers were concerned, they 
would be treated with forbearance, moderation, and judg- 
ment, for no member of the Committee would desire to inter- 
fere with the industries of the district. With a large central 
poard, manufacturers might take it for granted that instead 
of some of their number being singled out and treated in a 
vexatious manner, the same principles would be carried out, 
and the same treatment given over the whole district; but 
unless the proposal was carried out, it would be impossible to 
deal with this great and difficult question. : 

Dr. E. Sergeant, medical officer to the Lancashire County 
Council, described the deplorable condition of many rivers in 
the watershed, and Mr. Thomas Killick, a member of the 
Cheshire County Council, and chairman of the Rivers Pollu- 
tion Committee of that body, observed that without this 
scheme the completion of the Ship Canal would increase the 
danger to health arising from these streams, the Canal not 
being a continuous stream, but a succession of ponds with a 
stream running through them. The Cheshire County Council 
were directly concerned with the state of the Ship Canal, as 
it passed through a large number of townships in that 
county, and also indirectly, as the communication between 
Manchester and Salford and Cheshire was so great and 
continuous that the outbreak of any epidemic in those 
cities would certainly spread through large portions of 
the county of Cheshire. There were, he further stated, more 
than seventy local authorities in the watersheds of the 
Mersey and the Irwell, and yet only about one-half of those 
had completed any arrangements for the construction of 
sewage works. The appointment of this proposed joint 
committee would enable local authorities to act in unison, 
and in many cases, by the substitution of one large body for 
two or three smaller ones, money would be saved, and in 
other cases friction would be avoided, as it was understood 
that several authorities had complained of the want of 
common action. The advantage of a joint committee would 
also be very great in dealing with the pollution of streams 
by manufacturers. } 

Mr. Alderman Thompson, chairman of the Rivers Com- 
mittee of the Corporation of Manchester, said his Corporation 
cordially approved of the scheme. They had the assurance 
that there would be no attempt to neutralise local effort, but 
rather to strengthen and consolidate it, and he thought it was 
most desirable that those who wished to do their duty in this 
matter should have the support of a general board, so as to 
compel those who were not doing their duty to take their 
fair shard of the work. 

Mr. Talbot, town clerk of Manchester, having also sup- 
ported the scheme, Dr. Tatham, medical officer to the Cor- 
poration, described the rivers in question as ‘‘ sewers,” and 
asserted that, without the joint committee, nothing could be 
done for their improvement. 

Something in the nature of a crux was disclosed in refer- 
ence to the position and attitude of Salford. The corpora- 
tion of that borough had, it appeared, so far been the only 
authority that had taken any action against persons up the 
Irwell for the prevention of the pollution of the river. On 
their behalf it was urged by Mr. Yates that the question was 
one of greater importance to them than to any other autho- 
rity, because there would be seventy-two acres of docks in the 
centre of the town, and if those were filled with stagnant 
water it would be simply fatal to the borough, for there 
would be a constant epidemic raging. Bearing this in mind, 
they feared that by joining in this scheme they might be 
fettering their own individualaction. They had, however, had 
an assurance that this would not be so, and if a clause could be 
inserted in the Provisional Order protecting their right of 
individual action, they would support the proposal, but not 
if their right of individual action was to be in any way 
curtailed. To this claim some objections were advanced. 
Mr. Costeker, representing the Association of Non-county 
Boroughs, could not understand how such a body as that 
proposed could work if the rights of all other local authorities 
were to be preserved in force concurrently. Very great 
injustice might be done to authorities and persons if they are 
liable to be vexed twice for the same pollution. Two standards 
might be set up—one by the authority having the original and 
concurrent jurisdiction, and the other by the authority set up 
under the order now applied for; and in that way authorities 
and persons would be grievously harassed. The Town Clerk of 
Ashton-under-Lyne endorsed these views; and Mr. Wright, 
on behalf of various Associations, pointed out that if the 
Salford Corporation thought proceedings should be taken 
against a particular manufacturer, they would probably first 
go to the joint committee and propose such proceedings. 
The manufacturers could trust the Committee to give a wise 
decision; but, if the Committee refused to take proceedings, 
then the Salford Corporation—if they retained their sepa- 
rate powers—might take action on its own account. On the 
otherhand Mr. Norris, representing the United Calico Printers’ 
Association—which heartily supported the scheme—refused 
to believe that there was any ground for Mr. Costeker’s and 
Mr. Wright’s apprehensions, being satisfied that such con- 
current jurisdiction would not lead to the vexatious proceed- 
ings suggested ; but that the smaller bodies would give way 
to the larger body. Mr. Hughes Hallett, speaking for Derby- 
shire, intimated that that county would probably support this 
project ; but he suggested that Derbyshire should be repre- 
sented by at least two members on the Committee. 

The inspectors have probably by this time presented their 
report, and the decision of the President of the Local Govern- 
ment Board may be expected at an early date. Meanwhile, 
this application constitutes a precedent, the result of which 
will be awaited with keen interest by county councils, local 
authorities generally, and many other people concerned in 
or affected by the pollution of our rivers. 








Unper the heading “‘ An End to all our Troubles,” an 
American paper gives the following :—‘ Springfield, Ill., December 
2nd.—Among the licenses for incorporation issued to-day was one 
to the American Railroad Traffic Association at Chicago, capital 
Stock 10,000,000 dols., to establish and maintain a uniform system 
and schedule of passenger and freight rates and charges for and 
by railroad companies doing a general passenger and freight traffic 
business in the United States. The incorporators are George W. 


Cole, C, Potter Johnson and Ryo West.” 
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MACHINE FOR CLEANING SACKS. 





THE machine illustrated by the accompanying engravings 
consists of a cage made with hard wood frame, and filled in with 
jin. round iron bars, with a door in same for charging. It 
revolves excentrically, so that sacks are thrown against the 
bars at every revolution. Each charge is sixty sacks, and the 
time allowed is ten minutes, or 300 revolutions of the cage, 
at the termination of which time they are thoroughly clean, 
both inside and out. The cage is enclosed in a wooden air- 
tight room, and the dust is exhausted by a fan into an 
ordinary stive room. The power required for the fan and 
the machine is about 2-horse power. The machine can be 
emptied and charged, we are informed, under two minutes. It 
has been working successfully for three months at the cement 
works of Messrs. John Bazley, White, and Bros., at Swans- 
combe, and is the invention of Mr. Arthur Glover, their 
manager. 








THE BACHELDER STEAM ENGINE INDICATOR. 


THE Bachelder steam engine indicator, for which several im- 
provements over other indicators are claimed, is about to be 
introduced by Messrs. Thompson and Bushnell. Indicators, 
as heretofore made, use a spiral spring, separate springs being 
required for each different pressure. This necessarily entails 








THE BACHELDER SPRING INDICATOR. 


considerable expense in outlay, besides no small amount of labour 
in removing one and substituting another spring for different 
pressures. The Engineering and Mining Journal says:—‘‘ With 
the Bachelder adjustable spring indicator, the change of scale 
to suit the pressure is easily and quickly made by an ingeni- 
ous simplification of mechanism. The flat spring, as seen in the 
section view, is securely fastened in one end of the case and 
attached directly to the piston-rod at the other end, as shown. 





SECTIONAL VIEW. 


The effective length of the spring is varied by changing the slidin 
fulcrum, By loosening the set-screw, the fulcrum can be mov 
until the line upon the block which protrudes through the 
slot in the case coincides with the one required on the scale plate. 
The change from one scale to another is made by changing 
the'sliding fulcrum, Each instrument is fitted with two springs, 
the second or low-pressure spring being necessary only on com 
pound engines. The height of the atmosphere line is adjustable by 
means of a swivel in the piston-rod. The parallel motion is secured 
by confining the end of a pencil lever in a small roller which runs 
in a vertical slot. By unscrewing the vertical socket the piston 
becomes acccessible for cleaning and oiling. 
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THE ADHESIVE POWER OF DRIFT BOLTS. 


SomME experiments on the adhesive power of drift bolts are 
described by John B. Tscharner in a pamphlet of selected papers 
of the Civil Engineers’ Club of the University of Illinois. The 
author states that probably the only information on the subject, 
thus far available, is the following in Baker’s ‘‘Treatise cn 
Masonry Construction ”:—‘‘In some experiments made at the 
Poughkeepsie Bridge, it was found that a lin. round rod driven 
into a }%in. hole in hemlock required, on an average, 24 tons per 
lineal foot—of depth—to withdraw it; and a lin. round rod 
driven into a jin. hole in white or Norway pine required, on an 
average, five tons per lineal foot—of depth—to withdraw it.” 

It was thought that a series of experiments made to determine 
more fully the following questions might, therefore, be of some 
interest:—(1) The average holding power; (2) the relative holding 
power of pine and oak; (3) the best relation between the diameters 
of hole and bolt; (4) the holding power as the bolt is being with- 
drawn ; (5) relative holding power, both perpendicular and parallel 
to the grain. 

The tests were made on a 100,000 Ib. Rieble’s testing machine in 
the testing laboratory of the University of Illinois. The rods or 
drift bolts used were of steel, lin. in diameter and about 30in. 
long. Holes }%in., 44in., }in., and }Zin. in diameter were bored 
in the face of the timber. Care was taken to get the holes as 
nearly perpendicular to the face of the piece as possible. The rods 
were driven with a sledge. In case the rod was found to be not 
quite perpendicular to the face of the stick when it was placed in 
the machine, small pieces of sheet iron were placed between the 
timber and the bed-plate to make the bearing uniform. 

To determine the average holding power a series of forty-five 
tests were made by driving a lin. round rod into a }in. hole in 
yellow pine, the depths varying from 3in. to 12in. All were driven 
perpendicular to the grain of the wood. The mean of the several 
tests showed that it required 5001b. per lineal inch of depth to 
withdraw one of the bolts. This result corresponds fairly well 
with the first series of experiments made at the Poughkeepsie 
Bridge quoted above. It was also found that the holding power of 
white oak is a little over three times as great as that of yellow pine. 

In determining the best relation between diameters of hole and 
bolt, three series of tests were made in j%in., }4in., jZin., and 
}gin. holes, each series being in a single piece of wood. From the 
results obtained it was found that if we designate the strength in 
the }#in. hole as 100 per cent., that for the 44in. hole would be 
79°7, 79°5, and 711 per cent. for the three series of tests; and 
that for the }%in. hole 47:4, 47°3, and 52°4 per cent.; while the 
}gin. hole gives 52°5, 52°5, and 45°3 percent. The holding power 
for the }4in. hole was greater than for any of the others, while 
common practice seems to favour a }4in. hole. It is possible that 
the fact that the bolt is harder to drive in a }#in. hole, and also 
more liable to split, may have something to do in determining the 
practice. However, in answer to the latter supposition, Mr. 
Tscharner says that in the 126 tests made, not a single crack in 
the timber was caused by the driving of the rod. The results 
clearly show that the elastic limit of the fibre of the timber is 
passed between the jin. and the }Zin. holes, as the holding power 
of the }3in. hole is almost the same as that of the jin. hole. 
Hence, if we would utilise the maximum holding power of the 
timber, the author states that the proper ratio of diameter of the 
hole to that of the bolt would be 13 : 16. 

In determining the holding power as the bolt is being with- 
drawn, the method of procedure was as follows:—The bolt was 
driven into the piece, placed in the machine, and power was 
applied until the rod slipped. This was recorded as ‘‘ startea,” 
and the holding power at this point was read and recorded. The 
rod was then drawn out some fractional part of an inch, and the 
holding power again read and recorded. It was found that as 
motion begins, the holding power decreases very rapidly; and that 
when the rod has been withdrawn an inch, the holding power is 
only about 20 per cent. of the initial resistance. After this the 
holding power sine almost directly with the distance drawn 
out. The method of failure was almost in every case by a series of 
jerks and thuds, the holding power rising and falling in a series of 
waves, As to the influence of the direction in which the bolt is 
driven—whether perpendicular or parallel to the grain—it was 
found that the ratio between the holding power of a bolt driven 
parallel and that of one driven perpendicular is about as 1: 2. 
The ratio was found to be nearly the same whether the timber was 
pine or oak, 











THE LATE Mr, NATHANIEL CLAYTON,-—-We very much regret to 
have to record the death of Mr. Nathaniel Clayton, head of the 
well-known engineering firm of Clayton and Shuttleworth, Lincoln. 
Mr. Clayton had been in failing health for some months, but felt 
better than usual on Sunday morning. He walked to church, but 
fell down on his seat while a hymn was being sung, and expired 
instantaneously. Heart disease was the cause of death, Mr. 
Clayton was born in humble circumstances in 1811, and at the age 
of thirty-one he cx ed business, in conjunction with the late 
Mr. Shuttleworth, in a small smithy on the outskirts of Lincoln. 
From this small beginning sprang an establishment of almost 
world-wide repute. It was in 1845 that the firm turned out its 
first portable threshing engine, which made such a name that 
after the lapse of twenty years the output of engines alone was 
nearly 600 per annum. The deceased was Mayor of the city of 
Lincoln in 1856-7, was a Justice of the Peace and Deputy 
Lieutenant for the county, and served the office of High Sheritf 
in 1881, 
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LIEUT. FISKE’S DIRECT-READING RANGE 
FINDER. 


In our issue of November 28th we mentioned briefly the 
position finder designed by Lieut. Fiske. He is now in Lon- 
don, working in conjunction with Messrs. Elliot, of St. 
Martin’s-lane, on an instrument for which there is a much 
greater opening than the position finder, namely, a range 
finder, specially adapted for use on board ship. It possesses 
the merit of reading the range off instantly, with a con- 
siderable degree of accuracy; in fact, with all that could be 
desired, for it would be useless to have any standard of 
accuracy out of proportion to the liability to error in the 
gun. It is curious that with our complete system of position 
finding in this country, we should not have long since brought 
in a range finder for our vessels, seeing that the principal 














Fig. 1—Fiske Range Finder in use. 


requirement for a good solution of the problem of range 
finding, namely, a long base, is always present in the deck of 
aship. However, we are inclined to think that this may 
turn out well if it ends in the need being met by so satisfac- 
tory an instrument as we confess that of Lieut. Fiske appears 
to us tobe. On two American vessels, the Baltimore and the 
Chicago, Fiske’s instruments have been fixed and tried—on 
the former since last July, and on the latter since last 
November year. The former of these is the pattern brought 
to this country and submitted to our authorities for trial. 
The Ordnance Committee, as well as Captain Bridge, R.N., 
Major Watkin, R.A., and others, have inspected the pair of 
instruments placed on the roof of Messrs. Elliot’s establish- 

















Fig. 2—Diagram of the Fiske Range Finder. 


ment, and we may expect a trial before long to be made. On 
the face of it the system will commend itself generally. 
Duplicate instruments are placed on pillar mountings shown 
in the engravings given herewith, fixed on the deck, 92 yards 
apart, connected by electric circuit, and fitted with tele- 
phones. When the telescopes are parallel the range reads as 
“infinity,” and as they are brought to any angle the range 
where their axes meet is automatically indicated on an arc 
marked with ranges on the indicator. These are carried up 
to 30,000 yards, which is ten times as much as is likely to 
be wanted for actual firing at sea, but enables the range 
finders to be used for determining the distance of headlands 
or points on shore, which might be valuable in coasting work 
and in surveying. The actual theory on which the instru- 
ment depends is ‘described in the following terms :— 

The accompanying diagram—Fig. 2—illustrates the simple 





and ingenious principle of Lieut. Fiske’s new range finder. 
We will suppose A B to be a base line, and T the position of 
a distant object, the range of which A T is to be determined. 
By trigonometry, in the triangle A T B, 

AB P 
sin AT B x sn ABT. 

Let C and D represent two telescopes pivotted at the points 
A and B and sweeping over arcs E and F of conducting 
material, the arcs having their extremities upon the base 
line AB. Let the telescope C be directed upon the point T, 
assuming the position represented by C’, in dotted lines. 
Then obviously, the angle C’ A C is equal to the angle A T B 
and the portion of the are E included between the positions C 
and C’ of the telescope, will measure the angle at A T B. 

In the foregoing formula, the base line A B is known by 
measurement, and the angle A B T may be observed: and 
if the angle A BT is, as shown in Fig. 2, a right angle, 
then the sin A BT becomes unity. It remains, therefore, 
to find the angle A T B in order to determine the distance 
AT; so that it becomes necessary to provide a simple and 
rapid means of at once determining what the angle A T B 
is. To this end, the conducting arcs E, F, are connected 
in the manner of a Wheatstone bridge, the four members 
of which are shown respectively at a, b,c, d. In this bridge 
is connected a galvanometer in the usual way, and also 
the battery i ; the terminals of the battery wire being con- 
nected to the telescopes at their pivot points A, B, so that 
the circuit proceeds through the telescopes to the arcs, and 
then at the arc F divides through the wires b, d, and at the 
arc E divides through the wires a, c. 

It will be plain that when the two telescopes C and D 
stand at right angles to the base line, and hence parallel to 
each other, the bridge will balance, and the galvanometer 
will show no deflection. The lines of sight of the two 
telescopes then being parallel, the galvanometer will then 
indicate infinite range; and of course this will be true, no 
matter where the telescopes may be on their respective ares, 
so long as their lines of sight are relatively parallel. But if 
one telescope be moved out of parallelism with the other, as, 
for example, the telescope C moved to the position C’, then, 
clearly, the bridge will be thrown out of balance, and the 
galvanometer will be deflected. It will also be clear that the 
extent of deflection of the galvanometer will depend upon 
the length of arc included between the two positions of the 
telescope, C, C’, and will be greater as that arc increases; so 
that with a battery of constant electro-motive force, it 
becomes possible to determine the extent of movement of 
the telescope C by simply observing the indication of the 
galvanometer. 

It will of course be obvious that as the angle between the 
positions C and C’ of the telescope increases, the length of the 
line A T will constantly decrease, while the deflection of the 
galvanometer will constantly increase ; so that the galvano- 
meter indicates ranges starting from infinity when the 
galvanometer shows no deflection, small ranges being 
indicated by large deflections of the galvanometer, and vice 
versd. As a matter of convenience, Lieut. Fiske employs for 
this purpose a galvanometer so constructed that the deflections 
of the index will be proportional to the differences of poten- 
tial at the terminals. 

It will be clear that by the method just described the 
operation of finding the range is reduced to a very easy and 
rapid process, and at the same time greatly simplified as 
regards apparatus. 

Observers stationed at the two telescopes C and D align 
them with the distant object, when a third observer instantly 
reads the range from the galvanometer, which is provided 
with a scale suitably marked in linear units, such as yards. 

If, however, the angle A B T is not a right angle, then the 
factor sin A B T must be taken into consideration in solving 

AB x sin ABT. 
sin ATB™ 
words, the observer at the galvanometer may simply 
multiply the range indication by the sin A B T numerically 
expressed, in order to reduce the indicated range to the true 
range. The angle, A B T, is observed directly on the arc F. 

In the foregoing demonstration it is assumed that the 
resistance in the circuit remains constant; that is, remains 
the same as it is when the two telescopes are parallel to 
each other, and stand in the positions, © D, touching the 
middle parts of their arcs. But, as a matter of fact, this 
resistance does not remain the same when the telescopes 
move to positions nearer the extremities of the arcs. To 
illustrate: if the resistance of the circuit is a certain 
amount with the telescopes in the position C D, it will be 
less when the telescopes are turned in the position C’ D’. 
Now, the variation of resistance due to this change of posi- 
tion will affect the total resistance in circuit to an extent 
depending upon its ratio to the resistance of the whole 
circuit. And, consequently, if that ratio be made very small, 
as it easily may be by simply introducing a high resistance in 
the battery loop at i between the points A and B, then, inas- 
much as the variation in resistance due to change in position 
of the telescopes may thus be rendered inappreciable, the 
total resistance of the circuit may be taken as constant; so 
that, despite the fact that the angle A B T differs from a right 
angle, the deflection of the galvanometer, as before, will 
remain practically constant for any given angle, A T B. 

It is evident that if the high resistance before mentioned 
be not put in the battery loop, then the decrease in resist- 
ance due to change in position of telescopes from the 
middle point of their arcs toward the extremities of the 
arcs may bear a considerable ratio to the resistance of the 
whole circuit. And as this decrease in resistance will be 
attended by corresponding increase in current strength, it 
follows that proportionately greater deflections of the gal- 
vanometer will follow for any given angle, A T B; so, that, 
consequently, the ranges indicated by the galvanometer will 
be less than those which would have been shown had the 
high resistance been put in the battery loop. Again, if the 
resistance of the battery loop between A and B is extremely 
small with relation to the rest of the circuit, the decreasing 
resistance of the whole circuit, due to change in position 
of the telescopes, may become very large; and this result 
may be intensified if the members a, 6, c, d, connecting 
the arcs, are connected to those arcs at points less 
than 90deg. from the middle points of those arcs. If, 
for instance, these wires are connected to the arcs at 
points 8l1deg. removed from the middle points, and if 
the resistance in the battery loop were one-tenth of the 
arc of 8ldeg., then, when both telescopes were moved 
to positions 60 deg. from the middle points, the resistance 
of the whole circuit would then be only about half of 
what it was when the telescopes were at the middle parts 
or the positions C D. Consequently, for any given relative 
angular displacement of the telescopes occurring 60 deg. 


A T = 


the formula A T = Or, in other 
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away from the middle points of the ares, the Correspondin; 
deflection of the galvanometer would be about twice as seat 
as if the same relative angular displacement occurred whe: 
the telescopes were near the middle points of the arc: “a 
that the range indicated in the latter case would be about half 
as great as in the former. 

But it will be observed that if the telescope, D for 
instance, were 60 deg. removed from the central si 
tion, the angle A B T would be 30 deg., or 150 dog. 
and then its sine would be one-half; so that the foo. 
indication for any given angle AT B would be only a 
half of what it would be with the same angle A T B when 
the telescope at D’ is in its middle position. In othe, 
words, the fact of the decreased resistance caused in the 











Range Finder with Shield. 


circuit as the telescopes move away from the middle posi- 
tion, tends to automatically make the very correction for 
the sine of A B T which ought to be introduced, because 
the telescope no longer stands at 90 deg. to the base line, and 
this is found to be the actual occurrence in practice. 

In what has been said above, the resistance of the galvano- 
meter has been neglected, and it has been assumed that the 
electro-motive force and internal resistance of the battery, 
and the resistance of the various contacts, remain constant. 
While this is not theoretically true, Lieutenant Fiske finds 
that by using a small storage cell, and by making the 
contacts carefully, no appreciable error is introduced. 
Careful experiments with this range finder at sea show that 
the errors of the instrument are insignificant and the indica- 
tions absolutely instantaneous. 

Fig. 1 shows the range finder as actually used on ship- 
board. Telephones are so secured to the telescopes that the 
act of putting the eye to the telescope brings the mouth 
against the transmitter and the ear against the receiver, so 
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Range Finder Secured for Sea. 


that both observers are continuously in communication with 
each other. 

The telephones have been added in the recent instruments 
because practical work at target practice at sea showed the 
value of instantaneous communication between the observers. 
The observers, now, can instantly change their lines of sight 
from some point of the target which may be enveloped in 
smoke to another part that may be clear; they can also take 
the distance of a number of objects in rapid succession. 
Furthermore, the observers constantly keep each other 
advised as to whether or not their telescopes are pointing at 
the target, and thus guard against the danger of reading the 
galvanometer at a time when the indication might be 
incorrect by reason of either telescope being temporarily 
thrown off the target by a lurch of the ship. This is found a 
great convenience when the sca is heavy, and it makes the 
indications of the galvanometer as trustworthy when the 
ship is rolling in a heavy sea as when she is at anchor in 
smooth water. : 

The instruments are made of aluminium bronze and iron, 
and are left exposed on deck without any protection what- 
ever, except that a cover is placed over the telescope when 
not in use. The instruments require no care except an 
occasional cleaning. 
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COMPOUND ELECTRIC LIGHTING ENGINES, 





COMPOUND ELECTRIC LIGHT ENGINES. 





THE engine shown above is one of a series specially made | 
for electric light installations and varying in power from | 
40 to 200 indicated horse-power. The engine as illustrated | 
has high-pressure cylinder, 11in. diameter, low-pressure ditto, 
18in, diameter by 12in. stroke, and makes 200 revolutions per | 
minute, though it can be worked up to 250 revolutions. The 
crank shaft is Gin. diameter, and has three bearings with a 
total length of 32in. All the working parts have very large 
Wearing surfaces, and the engine throughout is of most 
massive build. Every part being carefully balanced, and the 
right provision being made in the set of the valves, the engine 
can be run at the high speed of 250 revolutions per minute 
with ease and safety, and there is a total absence of vibration 
or shock. All the working parts are well lubricated from a 
central oil-box, which is fitted with a gauge showing its 
contents, and each separate point to be oiled has an inde- 
pendent adjustment with a visible drop-feed. 

e engine is governed automatically by link expansion 
gear controlled by a powerful Richardson governor, and not 
more than 2 per cent. variation in the number of revolutions 
1s made between all load on and the engine running light, 
While with ordinary changes of load the variation is imper- 
ceptible. The governor is driven by gearing direct from the 
shaft through machine cut wheels which are enclosed in a 





casing. The weight of valve rods is compensated by means 
of steam plungers, so that the whole motion is in complete 
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balance. The governor is also fitted with an extra adjust- 


| ment, by means of which the speed can be varied while the 


engine is running, and set at any required number of revolu- 
tions. The large ends of the connecting rods are fitted with 


centrifugal oilers which are continuously supplied with lubri- | 
| cant. The crank and connecting-rods being protected by the 


main standard, any splashing or waste of lubricant is avoided 
and all drips are collected in suitable wells in the base plate, 
from which all the oil can be removed by passages and 
cocks arranged for the purpose. The lower part of the 
columns on the front side is arranged to be removed 
when it is required to examine the crank pin, or to 
take out the crank, and this can be quickly and 
easily done without disturbing any other part of the engine. 
All the levers and handles are brought conveniently together 
in front of engine, so that the starting valve, intermediate 
receiver, drain cocks, and governor adjustment can all be 
attended to from one position. The engine may be used to 
drive a dynamo direct, or with belts or ropes. 

The engine the particulars of which have been given has 
been made for the Newcastle-on-Tyne Electric Supply Com- 
pany, and drives a 37}-unit Mordey Victoria alternater, 
which developes 70 to 75-horse power. This company has in 
its Newcastle station three other coupled compound engines 
of Messrs. Robey and Co.’s make—like the one illustrated on 
pages 361 and 364 of THe ENnainrer, May 4th, 1888—each 
of 200-horse power, and which are used during the evening. 
The smaller one is used for day lighting, and to work during 


| the day and night in conjunction with oneJor more of the 
| larger engines. 


| 
| 
| 
| 
| 








Crystal PaLace ScHooL oF PracTIcAL ENGINEERING.—Major 
| F. A. Marindin, C.M.G., Government Inspector of Railways, on 
Saturday afternoon last distributed certificates to students of the 
School of Practical Engineering. He spoke in warm terms of praise 
of the manner in which the students had applied themselves to 
their work, and enlarged on the advantages enjoyed by engineers 
of the present day over those of former times. The certificates 
were then distributed. The chief honour was awarded to Mr. W. G. 
Wales, who received a bronze medal for having, during his course 
through the School, obtained the necessary nine certificates, none 
of which were below third in order of merit. The principal awards 
were as follows:—First year’s course—Mechanical Engineering 
(highest number of marks attainable, 278).—F. R. Hull, 240; W. 
Beer, 230; A. H. Daniel, 229. Drawing Office.—Ist, C. N. Spencer ; 
2nd, R. Beeching and A. J. Hobman (equal). Pattern Shop.—lst, 
A. S. Harbord and W. L. Wynn (equal); 3rd, A. F. Baynham. 
Fitting Shop.—Ist, H. C. Rose; 2nd, W. L. Wilson; 3rd, the 
following were equal:—W. Beer, 8. T. Edge, A. F. Franks, H. F. 
Key, and J. F. J. Reynolds. Second year’s course—Civil Engineer- 
Ss term).—Ist, F. D. Maw and W. H. Sadler (equal) ; 3rd, 
G. H. Laidman and T. Nitta (equal). Second term.—lst, H. E. 
Heald; 2nd, J. W. Revy; 3rd, C. N. Spencer. Third term.—Ist, 
W. E. Brewerton; 2nd, A. B. Matthews, F. W. Wheadon, and 
F. D. Workman (equal). Fourth term.—Ist, W. G. Wales; 2nd, 
H. W. Bathurst; 3rd, A. H. Alston. Electrical Section.—lIst, 
C. B. Clay; 2nd, E. 8. Eccles. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, 





SCREW PROPELLERS. 


Sir,—Professor FitzGerald has evidently failed to catch the drift 
of my remarks all along. Let me once more try to make myself 
understood. 

That screw propeller which gives the biggest thrust, other 
things being equal, for a given horse-power, is the best. I shall not 
complicate matters just now by saying anything about vibration. 
I have covered that by ‘‘ other things being equal.” 

Now, this maximum thrust is what all the inventors of screw 
propellers are after. It is the thing wanted ; and it will be found 
that every inventor from the days of Mr. Woodcroft down to Mr. 
Vogelsang asserts that his propeller gives the maximum thrust, and 
that this maximum thrust depends on the shape of the blades and 
the peculiar curves given to them. Thrust for a whole _pro- 
peller by no means bears a definite relation to the surface. Thus, 
for example, the thrust of a broad-ended blade can be aug- 
mented by cutting off the leading corner, and so reducing the 
total surface. It is a vexed question at what distance from the 
centre the blade should be widest. Mr. Vogelsang has, I am told, 
attained some remarkable results in the way of thrust in Scotland 
with propellers two-thirds of the diameters of those which he has 
replaced. I see that a letter from his pen appears in your last 
impression, and I fancy he might supply some information of 
interest. I have not seen his screw, only drawings of it. 

Now, what is wanted from such a man as Professor FitzGerald is, 
I submit, something which will let me know beforehand what shape 
and size I ought to make my propeller blades. 

I work now in the following way :—I am tied down to a certain 
speed of engine, within a revolution or two. I know by experience 
hous what speed a given power will impart to a given hull. Given 
the speed and the revolutions, my pitch is fixed, due allowance 
being made for slip. The draught of the ship settles the maximum 
diameter of the propeller. Thus, then, I have pitch and diameter 
fixed. Of all the power generated by my engine, not more than 
about 60 per cent. can appear at the thrust block. It may he less; 
I have never heard of an authenticated case where it was more. 
Now 1 want to get as near this asI can, and in order to do this I 
want some rule for ascertaining the maximum thrust that I can 
get out of the available power. Shall I reduce my diameter below 
the greatest possible or not? What is the proper surface area to 
give the blades? Where are they to be widest; shall I use two or 
three orfour blades? I have now nothing to guide me but experi- 
ence, and the moment any superintending engineer steps a little out 
of the path he isdriven toexperiment. The screws of all four crack 
steamers, the Teutonic, Majestic, City of Paris, and City of New 
York, have been reduced in diameter. Why could not their 
builders tell beforehand what was the proper diameter? Howis it 
that the Admiralty authorities get out of H.M.S. Iris a speed of a 
knot an hour more than they reckoned on, by fitting her with 
screws which every one said were far too small for her? Why did 
those in authority, the late Mr. Froude for example, make such a 
mistake ! 

There is, I think, but one reason, and that is that no one knows, 
or can know, by observation what the action of a screw on water 
really is. The pretty curved lines drawn by Professor FitzGerald 
may or may not exist. I never saw anything of the kind, and I 
never met with any one who did. 

In conclusion, let me say that the notion of calculating horse- 
power from the thrust never crossed my min:l. What I, and 
hundreds of other engineers, want is some means of calculating the 
proper form of propeller for any given hull. If I can calculate the 
thrust proper to any given form, the rest follows. No other calcu- 
lations are of the smallest use to one in the position of a 

December 20th. SUPERINTENDING ENGINEER. 





Srr,—Professor FitzGerald, in your last impression, says that I 
have put myself out of court so far as he is concerned by implicitly 
denying the second law of motion. Let us, before puesta to 
consider whether Professor FitzGerald is or is not mistaken on this 
point, see what the second law of motion is, It runs thus :— 
** Change of motion is proportional to the impressed motive force, 
and takes place in the right line in which that force is impressed.” 
Now, let us see whether this contradicts or supports my con- 
tention. 

I have stated that it seems to be highly improbable, if not 
impossible, that a screw propeller could impart a twisting move- 
ment to a body of water—spin a water rope in fact—because unless 
two forces act ona body it cannot assume or maintain a curved path. 

Professor FitzGerald. replies, as I understand him, that this is 
not true, because, for example, the earth rotates round the sun, 
and yet is subject to one force only—gravity ; and my assumption 
that there are two forces acting on it is an implicit denial of the 
second law of motion. 

Now I need not prove to Professor FitzGerald that when any 
mass of matter is in motion in any direction, a force of some kind 
must be applied to make it alter its direction. That is a funda- 
mental law. Let us now suppose that the action of gravity were 
annihilated. The earth, which just before had been describing a 
curved path, would instantly proceed to fly off at a tangent to its 
orbit. To what are we to attribute the change of motion which 
‘takes place in the right line in which that force is impressed ?” 

Again, the earth is impelled or drawn toward the sun with a 
force of many thousands of millions of tons. What is it that 
prevents the earth from falling into the sun? Surely gravity is a 
force’ Cana force be resisted by anything but another force ! 


Is not the centrifugal force represented by so *) If now there 


did not exist a second something which, for the want of a better 
name, I call a force, and which manifests itself in the constant 
tendency of the earth to fly into space, our planet must tumble 
into the sun. Iam quite aware that by a simple little feat of 
algebraical legerdemain it may be proved that I am entirely 
mistaken, and the earth is really always falling into the sun, and 
the moon into the earth, only they never arrive, and gravity really 
does no work on them, notwithstanding that they are constantly 
falling. But this, and much more to the same purpose, has nothing 
to do with my contention, which is simply that unless we have 
some force which will play for a molecule of water, or a pound of 
it, or a ton, the same part that gravitation does for the earth, the 
molecule must move in a straight instead of a curved line. Pro- 
fessor FitzGerald has advanced no explanation of what this agent is. 
He has selected as analogies the escape of water down a gully hole, 
forgetting altogether the effect of the lateral currents and the sur- 
face tension of the fluid; and his tin can experiment, of course, 
provides in the can the very thing which I maintain to be necessary, 
namely, the equivalent of centripetal force. I need, perhaps, 
scarcely add that one school of teachers of dynamics would abolish 
the word centrifugal force altogether; but they do not intend to 
assert, therefore, that a body can be got to move in a curve instead 
of a straight path without centripetal effort of some kind. 

I hope that I have made myself clear to Professor FitzGerald, 
and that he will no longer think that I dispute the soundness of 
the second law of motion. Tin Tack, 

December 22nd. 





HIGH AND LOW LOCOMOTIVES. 


_Sir,—I have read with interest the article in your issue of the 
12th inst. on this subject, and I think few will be inclined to 
dissent from your conclusion, that a locomotive having a high 
centre of gravity possesses a slower and an easier rolling motion 
than an engine having its centre of gravity low. Nor do I think 


that there is much danger, on our good roads, of high engines 
toppling over on their sides. But it should not be overlooked that 
the long and slow roll of the high locomotive has a very important 
effect in shifting the centre of gravity from side to side, and of 
alternately relieving each side of its normal weight for so long a 
seriod and to such an extent as to constitute a serious element of 
danger in fast travelling, and | doubt not that it sometimes causes 
such a disturbance in the weight carried by each wheel as to allow 
the flange to mount the rail, especially when traversing curves. 
To this cause, I believe, the majority of unexplained derailments 
in this country have been attributable. We generally find when a 
high centre of gravity is combined with inside frames that very 
stiff springs are employed to minimise as much a possible the 
length of roll; but this of necessity introduces another evil, in 
aggravating the conflict between the engine and permanent way. 
In my opinion the adoption of a medium height for the centre of 
gravity, with outside springs, constitutes much the safest engine, 
and I believe that this is the type which will survive, if safety is 
to be a factor in the survival of the fittest in railway rolling stock, 

December 20th. 


“A. 





PROBLEM IN HEATING, 


Sir,—“ Vaporiser” asks a question in yours of 12th as to 
whether water boils first in a boiler directly over a fire or in a tank 
25ft. above it. Undoubtedly, in the tank. If he wants to know 
the reason I shall be pleased to give it to him, but I take it that 
this is not sufficiently interesting to print. E. F. Ransome. 

67, Tithebarn-street, Liverpool, 

December 19th. 


Srr,—In reply to “ Vaporiser’s” question as to whether water 
will boil first in a vessel at the level of the fire, or in a tank 25ft. 
above it, beyond question it will boil first in the tank, because the 
pressure there is about 10 |b. less per square inch than it is in the 
pipes at the furnace level. The temperature of boiling in the 
tank is 212 deg. In the boiler proper the temperature must rise 
to 237 deg. before ebullition can begin. v.. 

Westminster, December 23rd. 





THE INVENTION OF THE BLOCK SYSTEM. 


Srir,—At the present time Mr. C. J, Little, of London, is making 
a claim upon the Government for compensation, upon the 
ground that he invented the block system for railways in the year 
1865, and that it was referred to in THE ENGINEER of 5th March, 
1869. 


I am convinced that Mr. Little is mistaken, as the block 
system was actually in use many years before 1865. I shall, 
therefore, be obliged if any of your readers, who remember the 
introduction of the block system upon portions of early railways, 
will give the exact dates or other details which bear upon the 
subject. CLEMENT E. STRETTON. 

40, Saxe Coburg-street, Leicester 

December 20th, 1890. 





LOCOMOTIVE VALVE GEAR. 


Sir,—I quite agree with your correspondent Mr. Thomas Hunt, 
page 515, that four excentrics were in use in 1834, and I have 
diagrams showing some Liverpool and Manchester Company’s 
engines thus fitted at that date. I fear, however, that Mr. Hunt 
is in error when he states that he saw four excentrics on the Grand 
Junction Railway in 1834. The Act for the construction of that 
railway was not passed until 1833, and it was not opened till the 
4th July, 1837. I have an old copy of the Grand Junction locomo- 
tive list, showing the first sixty engines, none of which were built 
by Forrester and Co. Mr. D. K. Clark, in his book “ Railway 

achinery,” page 22, states that “the first application of four 
excentrics was in 1837.” This is an error to the extent of three 
years after the true date. 

I have the working drawings of a locomotive named Ajax, con- 
structed by the Haigh Foundry Company, Wigan, and placed upon 
the Leicester and Swannington Railway, October, 1837. The valve 
gear is described as ‘‘ fork motien.” There were four excentrics, 
two placed between and two outside the cranks. These four rods 
terminated in ‘‘ forks,” two of which were thrown into or out of 
gear at pleasure by means of one reversing lever on the foot-plate. 

I presume when your correspondent “ Ferrule” says that ‘‘ the 
first link-motion engine was in 1853,” he refers a to the 
Dublin and Kingstown Railway. The first engine which ever had 
Howe’s link motion was a North Midland Company’s locomotive, 
No. 71, and commenced running September 10th, 1842. 

With regard to the question of brakes, I find all the tenders 
on the Live l and Manchester Railway in 1830, and also on the 
Leicester and Swannington in 1832, had hand-brakes worked either 
by screws or by levers. In 1832 George Stephenson invented and 
tried a form of self-acting continuous brake, to act through the 
medium of the buffer-rods, and in 1833 Mr. Robert Stephenson 
invented and tried his steam brake for engine-wheels. These 
dates prove that ‘‘four excentrics” and ‘‘ brakes” were in use 
long before the year 1840. 

Saxe-Coburg-street, Leicester, 

December 20th. 


CLEMENT E, STRETTON, 








COLOMBO WATERWORKS. 


CoLoMBo, the capital of Ceylon, has at last apparently obtained a 
trustworthy water supply, which, Jadian Engineering says, had been 
under discussion since 1862. The discussions and the various pro- 
posals and projects suggested, in the interval between 1862 and 
1873, resulted in the whole matter being referred by Sir W. M. 
Gregory, K.C.M.G., then Governor of Dayton, to the late Mr. 
John Frederick Bateman, M. Inst. C.E., the eminent engineer of 
the Glasgow and the Manchester Waterworks. 

Of two rival projects submitted to Mr. Bateman, he selected one 
twenty-five miles distant from Colombo, with a catchment area of 
2385 square acres, having an average rainfall of 16lin. The storage 
reservoir has an area of 176 acres with a full supply, the 
surface level of which is 360ft. above sea level with a depth of 
59ft. to level of outlet shafts, containing a full supply of 
1,373,000,000 gallons, being equal to 25}in. of rainfall on the 
catchment area. 

The supply for the town of Colombo takes out from this reser- 
voir, at depths of 12ft., 24ft., and 36ft. from the surface, leaving 
a depth of 23ft. of water in the reservoir below the lowest outlet, 
thus insuring a perfectly pure water supply for the town. The 
length of the impounding dam of the reservoir is 360ft. at crest 
and 480ft. at foundation. The embankment at the highest point 
is 72ft. high, the lowest depth of foundation is also 72ft., the 

test height from bed of foundation trench to crest is 109ft. 

e capacity of this reservoir to lowest level of outlet—36ft. below 
the surface—is equal to 1,233,000,000 gallons, being equal to 
6,000,000 gallons for 200 days. This work has proved eminently 
successful: the embankment has subsided and consolidated 
throughout —— evenly and level, and has caused no trouble 
whatever. e entire extent of the “‘catchment area” is covered 
with dense jungle and forest, and to insure that this condition will 
remain permanent the whole area has been reserved for this pur- 
pose by Government. : 

The site of the reservoir itself, and from 30ft. to 50ft. of a 
margin, has been entirely cleared of all jungle and forest growth, 
and on this being maintained the purity and wholesomeness of the 
water supply depends. The main pipe, 20in. in diameter, takes 
out from the “‘ straining well” at the outlet towers of the reservoir, 





and delivers 3,000,000 gallons into a ‘“‘gauging tank” at 102ft. 





ne 
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above sea level, with a fall of 250ft. in the twenty-five miles, 


valves have been provided at the highest points of tt i ae 
and scouring valves at the Jowest, thus permitting the floc eu 


of the air from the pipe, and scouring out of any de 
other impurities held in suspension by the water, 

is embanked to the greater portion of its length, 
over numerous streams and drainage lines, of whic 


posit of silt or 
The pipe road 
It is carried 
h there 


fifty-six such crossings in all; forty-two of these hay ices 
of from 6ft. to 24ft., and fourteen vary from 48K, to Teens 
length. vee OR 


There are 106 air valves of din. diameter, fort 
stop valves of 20in. diameter, forty-four special stop valves of 8) 
diameter, six scouring valves of 6lin. diameter; and all — 
require constant attention and supervision, cleaning and oilin co 
maintain them in thorough working order. The storage me. te 
is also provided with escape sluices situate at the foot of the outlet 
towers as well as an open escape 100ft. long and 8ft. below th 
crest of embankment, thus providing ample means of escape f 1 
tlood waters. sate 

The service reservoir in the town is 191 4ft. by 190ft. by 40ft. 
and contains 8,500,000 gallons. The walls of this reservoir are ot 
cement concrete, 19ft. Yin, wide on bed and 5ft. Yin. thick at level 
of water surface. The whole of the concrete was put in oa 
liquid, the walls being lined with blocks of cement concrete {oir 
thick. From some sad—expensive—experience gained jn the 
working of the service reservoir, the above dimensions om 
subsequently modified to six separate compartments connected by 
arches on the floor line. The floors and walls of all these compart, 
ments are plastered with jin. aageite laster. As thus modified 
the service reservoir contains 8,350, gallons with a depth of 
38ft,, instead of the original capacity of 8,500,000 gallons with q 
— of 40ft. 

e two service mains for distributing the water through the 
town are, for the Northern division 27in. diameter, and for the 


y-eight special 


Southern division 20in. diameter. ‘The total length of piping Jaiq 
in connection with these works is 85} miles, from 27in. to 3in 
a ter. The ber of stand posts in use is 664 ; the number of 





house connections, 1414; the number of trades supplied, 30; and 
the number of gardens supplied, 43. : 

in connection with the piping and distribution there are 3209 
stop valves, air valves, onl meters, the air valves being generally 
placed at one-eighth and one-quarter mile apart. The estimated 
population of the town of Colombo at present is 130,000 souls 
which these works supply with an average of 19 gallons per head, * 








2000-I.H.P. ENGINES IN A MILL. 


THE Darwen News says :—‘‘ The India Mills are now once more 
in full swing after extensive alterations in the driving power 
shafting, gearing. New engines have been put in, and the 
old toothed gearing has been replaced by rope driving, a change 
which both shareholders and workpeople will appreciate when the 
time lost from repeated breakdowns and the great expenses of 
repairs to gearing are remembered. The new engines were made 
te, the well-known Lancashire firm of engineers, Messrs. John 

usgrave and Sons, of Bolton, and are a pair of horizontal com- 
pound tandem type, capable when fully loaded of turning a load 
of 2000 indicated horse-power, at a boiler pressure of 120 1b. per 
square inch. The present boiler pressure is only 801b., but it is 
intended at some future time to replace the present boilers 
with new ones to stand the higher pressure. The cylinders 
are 23in. and 44in. diameter, with a stroke of 6it., and 
the engines make fifty-four revolutions per minute. The 
cylinders are fitted with Corliss valves, actuated by Messrs, 

usgrave’s patent valve gear, that of the high-pressure cylinders 
being controlled direct by the governor, which is capable, in con- 
janction with the Higginson patent mercurial regulator with which 
it is fitted, of maintaining uniform speed under varying loads, 
The crank shaft is of Siemens steel, the neck being 17in. diameter 
by 34in. long. The cranks are of hammered iron, and are fitted 
with Siemens steel pins. Each engine is provided with a 
separate air pump of the usual vertical single-acting type, 
driven from the crossheads by means of wrought iron levers, 
The condensers are of Messrs. Musgrave’s injector type. The 
frames are of very massive proportions—in fact, the engines 
throughout strike one as being a very substantial job, and are 
pleasing to the eye. The fly-wheel is 30ft. in diameter, prepared 
for thirty ro fin. diameter. The at which the ropes 
travel is Z100ft. per minute. The wheel is built up in twenty-four 
segments, and has two bosses and a double set of arms—twenty- 
four in number; the total weight of the wheel being sixty-five tons, 
The arrangements made enabled the engines to be erected ready 
for work before the mills were sto , the time taken being eight 
weeks, very little overtime being worked. After stopping 
the mills the gearing alterations were carried out in twenty days, 
no Sunday time being employed. When it is remembered that 
this time included the taking out of the old gearing and shafting 
—seventy-five wheels and 360ft. of shafting, including two 
uprights—and revolutionising the whole of the driving arrange- 
ments—much cutting of solid ashlar walls being necessary—it 
must be admitted that the time taken was exceedingly short, and 
reflects great credit upon Messrs. Musgrave and Sons. We are 
perfectly within the mark when we state that this undertaking 
is the largest conversion—i.e., gearing to ropes—that has been 
done in England, perhaps in the world. Messrs, Musgrave and 
Sons supplied the whole of the plans and quantities for the 
alterations, including those for the engine-house, which is 
in character with the architecture of the mills, The 
engine foundations are entirely of concrete, We understand 
from the contractors that they have received every assistance 
from the directors and management, which has greatly facilitated 
the work. The time during which the engines have been running 
has been too short to enable the reduction in the coal consumption 
to be ascertained; but whereas before the alteration five boilers 
were employed, with two fire-beaters to keep them supplied with 
fuel, now only four boilers are needed, and one fire-beater is 
sufficient.” 








PRIVATE BILLS IN PARLIAMENT.—The time for depositing in the 
Private Bill Office of the House of Commons copies of all private 
Bills that will be proceeded with during the present Session expired 
on Saturday last. The total number that has been deposited is 
197, which is only four more than the number lodged in 1887, when 
fewer Bills were deposited than had been known for many years. 
Compared with last Session the decrease is 47. Of the total num- 
ber 4 are 159 relate to England and Wales, 33 to Scotland, and 
five to Ireland. 


LIVERPOOL ENGINEERING SocieTy.—At the meeting of this 
Society, held on December 10th. Mr. Thomas L. Miller, Assoc. 
M. Inst. C.E., introduced a description of some refrigerating 
apparatus, which had been adopted under peculiar circumstances, 
for the preservation of provisions at some gold mines in Peru. The 
construction of the apparatus, and the manner in which it was 
worked, evoked considerable discussion among the members 
present. Mr. Miller also brought before the notice of the meeting 
a proposed system for the measurement of the elongation of test 
samples, and gave statistics of a number of tests which had been 
made in connection with this proposed a illustrating his 
remarks by blackboard diagrams, A vote of thanks was unanimously 


accorded to Mr. Miller for his interesting communications. The 
president, Mr. F. Hudleston, Assoc. M. Inst. C.E., announced that 
the annual dinner of the Society would be held at the Adelphi 
Hotel on January 14th, 1891, and that an excursion would take 
place on January 21st, 1891, to the Liverpool Electric Supply Works, 
and in the evening of that day Mr. A. B, Holmes woul 
paper dealing with these works at the Royal Institution, 
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RAILWAY MATTERS. 


TE top plates, or the central row of the top plates, in 
the big tubular girders forming the celebrated Victoria Bridge 
over the St. Lawrence, have been taken out to allow of the escape 
of the smoke from the locomotives, 


Aw order for 18,000 tons of rails has just been placed 
with Messrs, Bolckow, Vaughan, and Co., for the Indian State 
Railway, and another order for 8000 tons has been given to 
British makers by the Magdeburg Railways of Germany. 


Sreps are being taken in Canada to build a railway from 
the boundary of the United States and British Columbia to Valley 
Pelly or Yakon River, the eastern boundary of Alaska, and to 
stabiish a car ferry across Behring’s Straits to the coast of Asia, 
so as to connect with the projected line across Siberia. 


Tur proposed Jeypore State Railway from Sanganer 
on the Rajputana-Malwa line southwards eighty miles towards 
Tonk, and then eastwards to Madupore, will be about 100 miles in 
length. It will probably be linked in the first place to the new 
line which the Gwalior Durbar contemplate building in their 
State. This involves the bridging of the Chambul river north of 
Madupore. 


AccorDING to a recent report, the whole length of 
Russian railroads is 17,693 miles, of which about one-fourth belongs 
to the Government. This includes only the lines in European 
Russia, and in addition to those may be counted the railroads of 
Finland, 1135 miles, and the Trans-Caspian line, 661 miles. The 
principal addition last year was the Ps ov-Riga line—245 miles ; 
and some shorter branches amounting to about fifty miles in all. 


We expected to hear something like the following ever 
since the trials of the Worsdell compound locomotive, which ran 
rather over eighty-six miles in an hour. The ‘fastest railway 
line” is claimed by the superintendent of the Chicago division 
of the Pittsburgh, Fort Wayne, and Chicago Railroad. The 
American Engineering News says :—‘‘ As published, a special train 
last week ran fifty-three miles in forty-five minutes, of which eleven 
miles were covered in seven minutes, equivalent to 934 miles per 
hour.” 


Ir is reported that President Van Horne, of the Cana- 
dian Pacific Railroad, has completed arrangements for an entry of 
the line into New York. Since the Canadian Transcontinental 
line has become a successful competitor for the Western American 
and Canadian business, the desirability of the line entering New 
York has become apparent. It is proposed to run the line across 
New York State from a point on the St. Lawrence, between 
Toronto and Montreal, to the Atlantic seaboard, using New York 
as a port. 


Mr. G. Frnptay, general manager of the London and 
North-Western Railway, in a recent lecture on the ‘‘ Working of 
an English Railway,” observed that ‘‘in conducting the working 
of a great railway with safety and efficiency, there were four 
primary requisites to be secured. These were (1) a sound and 
perfect permanent way ; (2) fast and powerful locomotives ; (3) the 
perfection of mechanical appliances; and (4) an intelligent and 
well-disciplined staff.” Mr. Findlay might bave made as his first 
classification ‘‘a first-class set of officials or leaders,” his No. 1, 2 
and 3 would then follow as a matter of course. 


Tue record of American train accidents in October 
includes 152 collisions, 115 derailments and 16 other accidents, a 
total of 283 accidents, in which 88 persons were killed and 380 
injured. The monthly records are now so long that a part of the 
less important accidents are this month summarised instead of 
being printed in full. These accidents are classitied as follows by 
the Railroad Gazette :—Collisions: Rear, 69; butting, 49; crossing 
and miscellaneous, 34—152, Dersilments: Broken rail, 2; loose 
or spread rail, 4; broken bridge, 3; defective switch, 3; defective 
frog, 3; broken wheel, 5; brokenaxle, 8; broken truck, 2; broken 
brakebeam, 3; broken car, 1; broken drawbar, 3; misplaced 
switch, 10; bad switching, 1; bad loading, 1; track repairers, 1; 
cattle on track, 4; wagon on track, 2; landslide, 3; sand drift, 1; 
washout, 2; malicious obstruction, 1; accidental obstruction, 2; 
unexplained, 50—115. Derailments thus form 75 per cent. of the 
accidents, and the unexplained derailments no less than 43°5 per 
cent. of the whole of the derailments. 


Two of the most important railway companies in 
Austria- Hungary—the Northern Railway Company and the State 
Railway Company, which must not be confounded with the lines 
owned and worked by the State in either country—have just sold, 
the former its extensive coal mines in Moravia and Silesia, and the 
latter its large estates, coal mines, iron fcundries, and machine 
factories in Southern Hungary. The Moravian and Silesian mines 
have been taken over by the Vienna Creditanstalt, which has also 
bought the other mines in the neighbourhood, and will form a 
separate company to work them, and the property of the Staats- 
bahn, in Hungary, will pass into the hands of a company already 
floated, The reason why the Staatsbahn has parted with its 
estates, which are worth not less than 35,000,000 florins, is that 
the railway concession expires in 1895, when the right of pre-emp- 
tion, on certain fixed conditions, vests in the Treasuries of Austria 
and Hungary respectively. The Northern Railway Company has 
been actuated by the spread of Socialist views among the miners, 
and the abuse levelled at the wealthy corporation whenever a strike 
has broken out in the district. 


In a report on the collision which occurred on the 13th 
November in Primrose Hill tunnel, near Chalk Farm station, on 
the London and North-Western Railway, Major Marindin says:— 
“This fatal collision was due to a failure of block working between 
Loudoun-road and Camden No. 2 signal-boxes. It is perfectly 
clear that the collision arose from the fact that one of the two 
express goods trains was forgotten in one signal-box or the other, 
and, although in these cases it is hardly ever possible to be abso- 
lutely certain which of two signalmen is in fault, I think that the 
weight of the evidence is decidedly in favour of the signalman at 
loudoun-road, who, however, was wrong in not giving a proper 
indicating signal for the second goods train, instead of leaving that 
for the preceding train to give the necessary information. This 
was very misleading to the other signalman, for whom also it must 
be said that if he did receive the “Train entering section” signal 
for the second goods train, there was no reason whatever why he 
should not at once have lowered his signals for it; so that it is 
difficult to understand why he should not have done so, or why he 
should have given the clearing signal for a train which had not 
arrived at his box.” Major Marindin, in the report referred to, 
Says:—The verdicts of juries in this and in other recent 
somewhat similar cases lead me to remark that there appears to be 
& misapprehension in the minds of the public as to what would 
happen if a signalman were to fall asleep, to be seized with a fit, or 
to die suddenly in his box. The impression seems to be that in 
such cases accidents would be very liable to occur from trains 
following each other, or crossing each other at junctions, without 
any control; whereas, as a matter of fact, upon a line properly 
signalled and worked under the block system, what would really 
happen is that everything would come to a dead-lock, until some 
one had been to the signal-box to find out what was wrong. In 
the case under consideration, if the signalman at Camden No. 2 
box had become incapacitated for work, the collision would not 
have taken place, for the passenger train would have been kept 
back at Loudoun-road. In busy signal-boxes a booking boy is no 
doubt a very great assistance, as the signalman is able to pay closer 
attention to his other work ; and in large boxes assistant-signalmen 
are required, but in boxes of the average size I believe the employ- 


mw of a second signalman to be a source of danger rather than of 
ety. 





NOTES AND MEMORANDA. 


It is twenty years to-day since the Mont Cenis Tunnel 
boring was completed, 


THE estimates for the French Navy for the year 1891 
amount to £8,750,708, of which about £2,000,000 is reserved for 
new vessels or alterations in existing vessels, and for their equip- 
ment. 


M. Scuoop, of Oerlikon, has used a plastic material 
for secondary batteries, which, the Electrical Kugineer says, he 
obtains by taking three volumes of sulphuric acid of a density 
of 1-250, and adding it to one volume of silicate of soda of a density 
of 1180, By the use of this mixture he is said to get very satis- 
factory results. 


THE canalisation of the immense marshes of Pinsk, in 
West Russia, israpidly going on, Not less than 185 square miles of 
marshes have been drained on the banks of the Pripet, and more 
than 7,000,000 acres of meadow-land have been reclaimed in this 
way. Forests which formerly remained i ible and valueless 
are now, it is said, easy of access, and begin to be profitable. 


On November 1st, according to the tables of the 
American Manufacturer, there were in blast 342 furnaces with a 
weekly capacity of 180,455 tons, an increase of five furnaces and 
3672 tons capacity over October Ist. As compared with November 
lst, 1889, the increase is thirteen furnaces in blast and 17,738 tons 
weekly capacity. Thus the production of pig iron continues very 
active, and there is little doubt that the year 1889 will show a 
greater production than that of any previous year. 


Pror. Bruckner, of Berne, has recently called atten- 
tion to the existence of climatological periods of about thirty-five 
years for the whole globe—more rool in the interior of con- 
tinents. The years 1700, 1740, 1780, 1815, 1850, and 1880 appear 
as centres of cold, wet periods, while the years 1720, 1760, 1795, 
1830, and 1860 are centres of warm, dry periods. During the 
warm periods the passage of oceanic air to the continent has, 
Nature says, been hindered, and during the cold it has been 
favoured, increased rainfall occurring in the latter case. 


In their report on the water supplied to London during 
November, Mr. William Crookes, F.R.S., Dr. William Odling, and 
Dr. C. Meymott Tidy say:—‘‘ The less favourable meteorological 
conditions prevailing during the months including occasional 
periods of frost were not found to have any significant effect on 
the analytical results obtained. Both absolutely, and still more in 
relation to the season, these results were entirely satisfactory. 
Thus in the case of the Thames-derived water the mean proportion 
of organic carbon was found to be ‘142 part in 100,000 parts of the 
water, with a maximum of ‘158 in any single sample examined, as 
against a mean of ‘136 part and a maximum of 160 part met with 
in the previous month’s supply.” 


In deepening the basement of the ‘“ King’s Head” 
public-house, which has stood in the Moscow-road, Bayswater, for 
about a century, the workmen have come upon a curious relic of 
Kelto-Roman or possibly earlier times. It consists of a block of 
stone, 8ft. square and 2}ft. thick, hammer-dressed, and having a 
splayed corner towards the north-east. The weight of this mass 
cannot be Jess than 20 tons, and the material is identical with that 
of the well-known Druid stones found scattered over the chalk 
downs in the London basin. The Roman road to Silchester ran 
through this part of Bayswater, and the position of the block 
suggests that it may have served to indicate the cardinal points of 
the compass. Breweries and Distilleries says, Mr. Loftus Brock, 
one of the secretaries of the British Archeological Association, is 
investigating the matter. 


In the discussion on Mr. Swinburne’s paper mentioned 
below at the meeting of the Physical Society Mr. A. P. Trotter said, 
Mr. Ferranti informed him that the capacity of his mains was about 
4 microfarad per mile, thus making 24 m.f.’s for the seven miles, 
‘The heaping up of the potential only took place when transformers 
were used, and not when the dynamos were connected direct. In 
the former case the increase of volts was proportional to the length 
of the main used, and 8500 at Deptford gave 10,000 at London. 
Mr. Kapp considered the loss of power in eondensers due to two 
causes, first, that due to the charge soaking in; and second, to 
imperfect elasticity of the dielectric. Speaking of the extra- 
ps “ta rise of pressure on the Deptford mains, he said he had 
observed similar effects with other cables. In his experiments the 
sparking distance of a 14,000 volt transformer was increased from 
}}in. to lin. by connecting the cables toitsterminals. No difference 
was detected between the sparking distance at the two ends of the 
cable, nor was any rise of pressure observed when the cables were 
joined direct on the dynamo. In his opinion the rise was due to 
some kind of resonance, and would be a maximum for some 
particular frequency. 


A most interesting discovery has just been made at the 
old Cinque Port of Sandwich. A correspondent of the Times 
says :—‘ The Stour, a river which has, perhaps, more frequently 
changed its course than any other English river, has lately entered 
an old channel near its confluence with Pegwell Bay, laying bare a 
wreck which has probably occupied its present position for several 
centuries. The vessel is one of foreign build, and the wood is ina 
fair state of preservation, owing to the fact that it has for many 
years been entirely embedded in the sand. On inspection it would 
appear that from time to time various attempts had been made 
to cut down the wreck, but the hull of the vessel is as yet pretty 
nearly intact. It is a matter of local history that a little over 300 
years ago, in the reign of Henry VIII., an Italian vessel, belong- 
ing to one of the Popes, sank at the entrance to the then flourish- 
ing port of Sandwich. The sand silted round it, forming a great 
bank, and blocking up the entrance to the haven, and it is recorded 
that from this date the oe of Sandwich as a seaport 
greatly declined. It is believed, with some show of reason, that 
the ancient wreck now discovered is identical with the Papal 
Caryke, or Carrick, which sank at this spot in the reign of 
Henry VIII.” 


Ar the last meeting of the Physical Society Mr. James 
Swinburne read a paper on ‘‘ Alternate Current Condensers,” It 
is, he said, generally assumed that there is no difficulty in making 
cial s for high-pressure alternating currents. The 
first difficulty is insulation, for the dielectric must be very thin el=e 
the volume of the condenser is too great. Some dielectrics, 
0:2mm. thick, can be made to stand up to 8000 volts when in 
small pieces, but in complete condensers a much greater margin 
must be allowed. Another difficulty arises from absorption, and 
whenever this occurs the —_—e capacity is greater than the 
calculated. Supposing the fibres of paper, in a paper condenser, 
to be conductors imbedded in insulating hydrocarbon, then every 
time the condenser is charged the fibres have their ends at different 

tentials, so a current passes to equalise them and energy is lost. 

his current increases the capacity. One condenser made of paper 
boiled in ozokerite took an abnormally large current, and heated 
rapidly. Ata high temperature it gave off water, and the power 
mer and current taken gradually decreased. When a thin plate 
of mica is put between tin foils it heats excessively, and the fall of 
potential over the air films separating the mica and foil is great 
enough to cause disruptive discharge to the surface of the mica. 
There appears to be a luminous layer of minute sparks under the 
foils, and there is a strong smell of ozone. In a dielectric which 
heats there may be three kinds of conduction, viz., metallic, when 
an ordinary conductor is embedded in an insulator ; eres pe as 
probably occurs in the case of mica; and electrolytic, which might 








occur in glass. In a transparent dielectric the conduction must be 
either electrolytic or disruptive, otherwise light vibrations would 


be damped, 





MISCELLANEA. 


THE Queen has given a conditional promise that she 
will open the Manchester Ship Canal at the end of August. 


Messrs. McBripE anv Prescort, Liverpool, announce 
that they have removed their head office to Wormwood-st., London. 


THE next meetings of the Institution of Naval Archi- 
hy will fall unusually early, viz., on March 18th, 19th and 20th, 


TuE London, Woolwich and Clacton-on-Sea Steamboat 
Company have placed an order with Messrs. Denny Bros., of 
Dumbarton, for a steel paddle passenger boat like the Clacton 
Belle. She will be delivered in May, 1891. 


Amonest the year-books we have received are two the 
price of which places them within the reach of every one. One is 
Calvert's Mechanics’ Almanack, and the other the Mechanical World 
Pocket Diary and Year-bsok. The latter is a book which engineers, 
draughtsmen, and foremen will find useful. 


A LARGE number of operatives engaged in the cable and 
other branches of the chain trade in Cradley Heath, Prince’s End, 
and Tipton districts have been out of employment for a fortnight, 
oe to a scarcity of orders. It is stated that the chain trade has 
not for ten years been in such a depressed state as it is at the 
present time. It is, however, cnedal 
be experienced after Christmas. 


AN interesting account of the Chapin mine-iron moun- 
tain, Michigan, U.S., has been written by George W. Goetz, Mil- 
waukee. The notes which form the account and the illustrations 
were prepared principally for the convenience of the engineers 
visiting the mine this last autumn, and were published with the 
permission of Mr. Ferdinand Schlesinger, president of the Chapin 
Mining Company, and with the assistance of Mr. C. H. Cady, the 
superintendent at the mine. It will be remembered that we pub- 
lished a number of engravings last year—vol. ]xvii.—illustrating 
some of the main features of this remarkable mine. 


A tor of stone setts, ‘intended for paving the road 
within and beside the tramway rails on two sections of the 
Plymouth tramways,” says the Western Morning News, “ were 
recently condemned by the borough surveyor, because eight or 
nine years ago a — of Bath-street was paved with a hard 
granite stone, which has worn smooth and slippery, and it is now 
deemed necessary to take the paving up and substitute another 
material. The stone blocks now proposed to be used are supposed 
to be of the same formation as ym which have been found 
unserviceable. The quantity ready amounts to 350 tons, and is 
valued at about £400. It camefrom Runcorn. Itis not suggested 
that the stone is a cheap material, unsuitable on the ground of 
indurability or any other inferior quality.” After nine years’ wear 
it ought, we may remark, to pay to rough such a good material. 


An interesting sale took place recently at Lloyd’s 
Captains’ room, when a steel marine boiler, with fittings attached, 
was put up to auction. Fair Play says this boiler is believed to 
have been built by Messrs. Maudslay, Sons, and Field, for her 
Majesty’s Government, originally tested up to 190]b. pressure, and 
to be of the following dimensions :—Length, 17-2ft.; diameter, 
9-3ft.; has three corrugated furnaces, outside diameter, 3ft. lin.; 
310 tubes ; 24 diameter, 7ft. Gin. long. It is lying on the beach 
at Eastbourne, and is supposed to have formed part of the cargo 
of the lates.s. Elephant. Of all the flotsam that one hears of, pro- 
bably about the last thing that an average look-out man would 
expect to come across, would be a steamer’s boiler. Masts, spars, 
deck fittings, and such like gear we are familiar with, but pro- 
bably this is the first recorded instance, though it might not be the 
first instance known, of such a thing as a boiler being washed up 
from the bottom of the sea, and landed high and dry on the shore. 


TuE North of England shipbuilding returns for this year 
show that there has been a decrease of 41,562 tons in the amount of 
shipping launched by the forty-three firms engaged in the industry. 
Altogether 332 vessels were built, of a total of 676,137 tons. The 
eighteen Tyneside firms launched 127 vessels, of 235,062 
tons; the thirteen Wearside, 88, of 197,430 tcns; the six 
Tees builders launched 62 vessels of 127,739 tons; Hartlepools 
firms, three in number, launched 43 vessels of 99,847 tons ; Whitby, 
one firm, 4 vessels and 8682 tons; Blyth, two firms, 8 vessels 
and 7377 tons. Sir William Gray and Co., at West Hartlepool, 
who launched 64,253 tons, comes second in the list aceording 
to the amount of shipping built this year, Messrs. Russell and Co., 
Glasgow, being the first with 70,370 tons, Palmer’s Shipbuilding 
and Iron Company, Jarrow, with 45,312 tons, are fourth, and Sir 
Raylton, Dixon, and Co. with 43,665 tons, come next. About fifty 
vessels are on the stocks at the present time. Very few orders 
have been secured recently by the shipbuilders, and the prospects 
certainly are by no means so encouraging as they were at the 
beginning of the year, freights being so poor, and employment for 
vessels so scarce as to make the working in a large number of cases 
unprofitable. 


Tue character of the conduct and management of 
engineering societies in America appear by results to be the reverse 
of that in this country. There the Mechanical Society seems to be 
most successfully conducted. The Railroad Gazette says:—‘‘ The 
canvass for officers of the American Society of Civili Engineers is 
the liveliest one we remember. Seven tickets have been brought 
forward besides that of the Nominating Committee. It is quite 
possible that the situation will be cleared up somewhat within the 
next week or two by the withdrawal of some of the candidates, 
and in any event the administration and policy of the Society are 
not likeiy to be much affected one way or the cther by the election 
of any one of the candidates for the contested offices, except in the 
case of the secretary. The central point of the contest is the 
secretaryship. This election offers to the members the oppor- 
tunity, which many of them have been waiting for, to make a 
radical change in the administrative head of the Society. This 
they can do by electing to the secretaryship a man who will take 
up the office while he is still young, with the purpose of making it 
the serious work of his remaining years; who will give to it the 
best of his time, and thought, and energy; who will be ambitious 
to get from the office, not only a living and some distinction, but 
to be a vital element in its progress, and to make its history the 
best part of his own biography.” 


Ir is daily being made apparent that the possibilities 
of inland waterways are attracting a larger and larger share of 
public attention. There are numerous projects for the improve- 
ment of canals and rivers, for the making of new canals, and for 
kindred undertakings having the same end in view. One 
of these is the —e improvement of the Hudson River in 
its upper portion. e@ practical result of this work will be the 
transformation of Albany and Troy into sea-ports. The special 
commission appointed under the provisions of the River and 
Harbour Bill will meet in a few days to consider this project in 
Albany. The Railroad and Engineering Journal says: ‘‘ As things 
now stand, the Hudson is navigable by ocean vessels as far as the 
city of Hudson, twenty-nine miles below Albany, and by river 
steamers to Albany and Troy.” The commission has to examine 
three propositions and to decide whether it will be best to make a 
channel 20ft. deep to Albany, one 20ft. deep to Troy, or to make 
the channel 12ft. deep from Albany to Trey. While Albany and 
Troy will, of course, reap the greatest advantages from being made 
ocean ports, yet the whole State of New York, and indeed the 
country at large, will be greatly benefitted. This will be understood 
when it is remembered that at Troy are the termini of the Erie and 
Champlain canals. The great lakes and the Atlantic seaboard will 
be brought into very close connection, with the result that freight 
rates will be reduced and other economies effected, 


that an improvement will 
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COMPOUND ENGINES OF A MOSELLE STEAMBOAT, 1840. (D21). 


(For description see page 535.) 
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TO OORRESPONDENTS, 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 

*,* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can ‘en of communications which do not comply 
with these instructions. 

AppRENTICE.—Compound engines have Leen in use at least a quarter of a 

vvy. Several such engines are known to have been made und to 
en good results many years 











ago. As examples of very early coum- 
pound engines of the marine type see those which we illustrate this week, 
and the others which are referred to in the tect relating thereto, Although 
compound engines were made so many years ago, they fell into desuetude 
a consequence of mechanical difficulties of construction of engines and 
boilers Jor high-pressures. 








SPARTAN STEEL. 
(To the Editor of The Engineer.) 
Sir,—I should esteem it a great favour if any reader could give me the 
name and address of the manufacturers of Spartan steel. H. B. 
Beeston, Notts, December 22nd. 


MECHANICAL GOODS LIFTS. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent give me the name of makers of lifts to 
work from a belt, for raising goods about 15ft., from one story to the 
next 7 G. O. 

London, December 18th. 
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STEAM ENGINEERING IN THE NAVY. 


Tur Admiralty at last admits that its engineering 
policy has been wrong. Many years ago, Sir E. J. Reed 
—then Mr. Reed — introduced short ships of the 
Bellerophon type, to take the place of such long vessels 
as the Minotaur and the Iron Duke. It was pointed out 
at the time that he was sacrificing speed to handiness. 
He threw himself, however, on the marine engine 
builders, and they were not found wanting. They pro- 
vided his ships with propelling machinery lighter for the 
power than anything which had gone before. Ever 
since a similar policy has been pursued. The marine 
engineer has been called on to make engines at once extra- 
ordinarily light, extraordinarily compact, and extra- 
ordinarily powerful. In this they were up to a certain 
point fairly successful. Forced draught was the last 
straw, however, and it broke the camel’s back. Boilers 
and engines, which were already fully taxed when 
pushed as hard as possible with natural draught, had 
forced draught added. We all know what the result has 
been. We do not mean it to be understood that fans 
were fitted to comparatively old ships and their stokeholds 
closed. What really took place was, however, very much 
the same thing. Small changes were made in the designs 
of new engines. Not a fraction more room was given. 
Furnaces were pushed and engines run faster than 
ever before, and the proud boast was made that the 
Admiralty engineers could teach the commercial marine 
what steamship machinery ought to be. It is not, per- 
haps, too much to say that the builders knew better. It was 
not for them to speak, however. The conditions of contract 
were apparently moderately easy. It was only necessary 
that engines and boilers should stand for a few hours the 
stresses placed on them. ‘The Admiralty could then 
accept them, pay for them, and boast of the possession of 
ships of extraordinary speed and wonderful power. No 
builder in his senses would run such machinery on a 
guarantee, in the way usual in the mercantile marine. 
This fact was in itself suspicious, but the Admiralty took 
no heed. Its demands became, on the contrary, more 
and more exacting, and failure after failure occurred. 
This could not go on for ever, so a few months 
since, orders were given that the weight of boilers 
might be augmented in future by 20 per cent. But 
the mischief has been done, and a large number of 
ships having failed, after numerous trials, to comply with 
the Admiralty demands, it has been finally decided that 
they are to be accepted from the contractors without 
accomplishing the work demanded of them. ‘Thus, the 
ill-fated Barracouta is to be accepted without a forced 
draught trial. The Bellona, engined by Messrs. Haw- 
thorn, Leslie, and Co., has easily attained fourteen 
knots with short chimneys. These are to be lengthened 
until they are equal in height to those of her sister 
ship the Barham, when it is believed she will attain 
sixteen knots. This is a long way behind the 19} 
knots which the Admiralty expected to get out of her 
under forced draught. The Admiralty have, however, 
abandoned the forced draught test, accepting her 
without it, no doubt because they have the experience 
obtained with the Barham and the Barracouta before 
their eyes. Nor is this all. Extensive alterations have 
been made in the boilers of the Barracouta. As the 
result of experiments with her sister ship, the Barrosa, 
seventy-two tubes are to be dispensed with in each 
boiler, in order to promote a better circulation of water. 
The alterations will be made by the Palmer Shipbuilding 
Company, who supplied and fitted the engines of the 
Barracouta. The vessel has not been tested under steam 
since the disaster which occurred at her trial on 
February 7th last. Tubes have been taken out of the 
boilers of the Thunderer and the Barham, and the Lords 
of the Admiralty have stated that they are willing to 
accept the machinery provided it attains for eight hours 
the contract power without forced draught. The statements 
concerning the speeds and powers of our ships made in the 
Navy List will consequently require modification. The 
Admiralty has no doubt done what was right. To go on 
living in a fool’s paradise was manifestly unwise. But is 
it not about time that someone should ask who is 
responsible for all the trouble, expense, and official 
delusion called into existence. How is it that those in 
authority demanded more from steam machinery 
than it could possibly accomplish? What were 
their responsible advisers about? Did these advisers 
protest and warn, or did they encourage the Admiralty 
to pursue a most mischievous policy; and assuming that 
they deceived themselves, how is it that men capable of 
making mistakes so grave should hold positions so 
influential? Are we to assume that the Lords of the 
Admiralty despised and neglected warnings? Possibly 
these questions will never be answered, but it is at least 
well that they should be raised. They do not appear to 
be better off in the United States. A critic has recently 
said: ‘The United States Government is not in posses- 
sion of a single vessel that could compete with any crack 
Atlantic steamer on an ocean voyage. With all our brags 
about our new and fast vessels, the stubborn fact remains 
that for trips of any considerable length they are dull 
tubs. The new war ship Baltimore, out of which the 
contractors squeezed 20 knots on her trial trip, was barely 
able to steam 8 knots on her recent voyage to Sweden. 
It took her nineteen days to do what one of the boats we 
have named would have done in eight days. Our new 
war vessel Charleston, credited with between 18 and 
19 knots on her trial trip, averaged only 7 knots between 
Honolulu and San Francisco. But by dint of straining the 
boilers of these ships to the utmost, a respectably quick 
speed was developed for a few miles on the trial runs.” 

There are more questions requiring explanation, how- 
ever, than those that we have suggested above. How is 
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it, for example, that forced draught is used with such 
success in the mercantile marine? It is, we believe, a 
fact that over a hundred vessels have been fitted up on 
Howden’s system, and that in not a single instance have 
the boilers given trouble by burning or leaking. All the 
disasters that attend forced draught seem, indeed, to be 
confined to the vessels of our own Navy. Yet it is cer- 
tain that the boilers in these ships are made with a care 
unknown in the mercantile marine. Thus, for example, 
the tubes at the combustion chamber ends are turned in 
a lathe, and are driving fits in the tube-plate, into which 
they are rolled with the utmost care by highly skilled 
men. No one thinks of doing this in merchant ships. 
So long as the tubes do not rattle too much in the holes 
where they are put in, they are considered to fit well 
enough; the expander does the rest. We need not stop 
to explain what the expander has to do in the case of a 
boiler re-tubed after some years’ service. How is it, 
then, that the utmost possible perfection fails in the 
Navy to achieve results obtained with comparatively 
crude workmanship in the mercantile marine? We 
confess that we are entirely unable to answer this ques- 
tion with certainty. We can suggest an answer, which 
is, that much more is expected from forced draught in 
the Navy than is got out of it anywhere else at sea. Thus, 
for example, the Admiralty was not content with less than 
2in. of air pressure in the engine-room. Mr. Howden gives, 
we believe, 1} at his fans, and probably not more than #in. 
in his stokeholds. In a word, he is successful with 
assisted draught, which is a very different thing from 
forced draught. This, however, by itself will not explain 
the anomaly. In such ships as the Piemonte and 25 de 
Mayo, built by Armstrong, Mitchell, and Co., extra- 
ordinary speeds and powers were obtained with forced 
draught without any trouble of any kind. Why should 
it be only in the Navy that boilers break down? 
The obvious reply is, of course, that in ships built by 
private firms there are no vexatious stipulations made 
as to the weight and space occupied. They can, if need 
be, put in a few tons more or less, if they deem it desirable, 
without incurring a heavy penalty, and these few tons. 
may make all the difference if put in the right place. It 
has been stated, for example, that during the naval 
manceuvres of 1888 the torpedo-catcher Rattlesnake was 
the only one of her class that was never in trouble and 
was always ready when wanted. But Messrs. Laird, her 
builders, were actually fined £1000 by the Admiralty for 
slightly exceeding the contract weight of the engines and 
boilers. No doubt it was to this excess of weight that, 
in part at least, her success was due. 

We shall watch with interest the course pursued by the 
Admiralty in the immediate future. All the indications 
are that the worst is over, and that a prudent policy will 
be adopted. We shall know when a ship is said to 
be able to run at 16 knots an hour, that the statement is 
true, not for one hour, but, if need be, for a week or a 
month, and that is infinitely better than asserting in 
Parliament that a ship can run at 19 knots, and then 
finding that she cannot run at any speed over 12 knots 
with even moderate safety. 


PADDLE-WHEELS. 


THE question of relative supremacy as a propeller of 
the screw or paddle has been fought out many years ago, 
and no attempt is here intended to revive the contest. 
It is generally admitted that for most purposes, naval 
ones exclusively and mercantile ones almost entirely, the 
screw is the more suitable propeller. Cases, however, 
occur where, in vessels of high speed and a limited 
draught, the application of the screw is both imprac- 
ticable and inadvisable; in the first place, on account of 
the difficulty experienced in placing one, or even several, 
of sufficient size to absorb the power necessary for high 
speed—and in the second place, by reason of the greater 
handiness of paddle-wheel vessels. For purposes of 
quickly destroying the way of the vessel, a small balance 
may be claimed for the paddle; but a point of far greater 
advantage is that a vessel so fitted does not, as is said, 
‘“‘ go off its helm.” When going astern the handiness is 
still more marked, for not only will a paddle steamer 
gather way sooner, but she will also answer correctly— 
and in most cases readily—to “astern helm.” Any one 
familiar with the handling of screw vessels of similar 
character, whether single or twin, well knows the erratic 
behaviour of them under these circumstances, influenced 
as it is by the direction of rotation, position of propeller 
or propellers, and the circumstance of their being right 
or left-handed. Many vessels trading in shallow rivers 
or estuaries are perfectly flat in the bottom, and fre- 
quently, in order to obtain displacement, are made with 
rather fuller lines than could be economically propelled 
by screws at moderate, to say nothing of high speeds. 
In such cases the paddle-wheel remains a necessity that 
does not at present seem likely to be superseded. 

Paddle-wheels for high speeds are in this country 
invariably made with feathering floats, the practice as to 
making them with single or double rims—that is, inner 
and outer rims—is not so uniform, but may be said to 
incline largely to double rims on account of the superior 
strength given by them, and their efficiency in keeping 
the floats from damage should the wheels encounter 
obstructions of any sort. Some slight divergency of 
opinion may also be observed as to the placing of the 
feathering rods and the direction of their action. These 
may be worked by a stud on the spring beam, or an 
excentric on the ship’s side. The former method is the 
cheaper, while the latter one has the advantage of being 
more out of the way of damage. The feathering rods are 
usually fitted so that the entering side of the float when 
the vessel is going ahead is unobstructed; this neces- 
sitates the float lever being at the front side, and conse- 
quently the feathering rods in compression when the work 
is on them. It is worth notice, however, that many 


paddle tugs have their wheels constructed so that the 
rods under similar circumstances are in tension, and no 
doubt very good reasons exist for this change. 

The bearings for carrying the paddle shafts are almost 
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invariably supported from the ship's side. The alterna- 
tive method of carrying the bearings on the spring beams 
is open to some objections, but it lends itself admirably 
to an arrangement of wheel with straight arms on two or 
more bosses of simple and cheap construction. 

As a vessel may have too much screw, so one may 
have too much wheel both as to diameter and number of 
floats. Apparently the only limit to reducing the number 
of floats is the vibration caused. Both in sea-going and 
river steamers the tendency now is to keep the floats 
small in number, and with manifest advantage, as in- 
stanced by many fast vessels of recent years. Among 
the minor details of paddle-wheels are their bushings. 
For ordinary sea-going or deep-water work, brass-cased 
pins working in wooden bushes are almost indestructible. 
The wood employed is usually lignum vite or African 
oak; this latter is not so liable to split from being wet and 
dry as the other. For tidal estuaries where the water 
is dirty, hard bell metal for both surfaces is found more 
durable, as wood is apt to scour away. Hard steel is in 
some cases used instead of bell metal. 

The principal departure of late years from established 
custom is the introduction of iron or steel floats in place 
of wood. For purposes of strength and agreement with 
the curve of entrance they are made dished or trough- 
shaped. The increased strength, however, is principally 
transverse. For torsional stiffness the form is singularly 
weak, and a considerable amount of “ doubling” seems 
necessary to supply the defect, more particularly if the 
floats are any great length. Considerable difficulty was 
experienced in the early days of iron floats in keeping the 
bolts secured that connected them with the pivot 
brackets, which is readily accounted for by the wringing 
action of a float torsionally weak. A more serious objec- 
tion, and one that nearly involved the loss of a fine 
steamer and all hands, is the difficulty of clearing away 
wreckage from a damaged wheel, which wreckage, if 
sufficiently detached, may readily “hole” the vessel in 
the most vital part. Admitting a small advantage in 
performance due to iron floats—not yet absolutely esta- 
blished—is it worth the risk? Apparently not, if saving 
of weight is of any concern, judging by the scantlings of 
some wheels with iron floats of which particulars have 
been published recently. On the other hand, wooden 
floats can be readily cleared if damaged, and very often 
clear themselves. The delay at most is a short one, 
and no case is within memory of a wheel so fitted 
becoming jammed for any great length of time when 
damaged slightly. 


THE EFFICIENCY OF HEATING SURFACES, 


WE publish the concluding article this week of a series 
on “ Heat Transmission in Boilers,” contributed to our 
pages by Mr. Hudson. It would, we think, be difficult 
to over-estimate the value of these articles. They are a 
digest of a multitude of facts, theories, and assumptions; 
and they supply information which is not to be had else- 
where in a form so convenient and useful. It will be 
seen, however, that after all has been said, Mr. Hudson 
feels justified in saying that something remains yet 
which is possibly inexplicable on any existing theory. Mr. 
Hudson puts forward an explanation which is tentative. 
“The one essentially novel feature,” he says, “is the 
introduction of the speed of the gases as an important 
element; and the facts quoted, apart from any theories, 
suffice to show that either this or some other hitherto 
neglected influence is needed to account for the widely 
varying rates of transmission which must have occurred 
to produce the observed results. It is submitted that 
cogent reasons have been given for at least provisionally 
accepting the suggested influence of the speed on the 
transmission; but if this influence is denied, or deemed 
insufficient, to what other factor are the variations to be 
ascribed?” We propose to supplement in some degree 
what Mr. Hudson has written, and to indicate the nature 
of the “other factor” for which our contributor asks. 

It will be remembered that Mr. Hudson concludes that 
the efficiency of a boiler depends largely on the rate at 
which the gases traverse the heating surfaces. That, in 
fact, the quicker they move the more readily do they 
part with their heat. No doubt this is a conclusion the 
soundness of which will be disputed. There is much to 
be said for the theory, however, but only with strict 
limitations. If the rapidity of motion brings about a 
constant mixing of the colder with the hotter gases, 
then, no doubt, the faster the gas moves the better; but 
it must not be forgotten that for a given length of tube 
or flue the higher the gas speed the less the time avail- 
able for transmission. We need not stop to consider this 
point further, however, but proceed at once to direct 
attention to a most important factor in boiler efficiency, 
namely, the direction taken by the gases in relation to the 
heating surface. Thus it may be proved that if the hot 
gas or flame is made to beat directly against a 
plate, the rate of transmission will be enormously 
increased as compared with what it would be if 
the flame ran along the plate instead of impinging on 
it. The maximum possible rate of transmission would be 
obtained if a jet of water were made to strike the plate 
at one side, while a jet of steam struck it at the other 
side. We have no doubt that many of the anomalous 
results obtained during experiments with boilers are in 
large measure due to some overlooked detail which led 
to the movement of hot gas directly at right angles toa 
plate, instead of parallel to it. The result of the imping- 
ing action is that every portion of the gas is brought into 
direct contact with the metal, whereas, unless impinge- 
ment takes place, much of the gas may escape, as shown 
by Peclet, in his ‘ Traité de la Chaleur,” without ever 
coming into contact with the metal at all. The gas can 
then only part with its heat by radiation, and the amount 
of radiation depends on the heated carbon particles sus- 
pended in the gas. This is the reason, as explained by 
Dr. W. Anderson, why many smoke-consuming devices 
diminish the efficiency of a boiler. There isno smoke—in 
other words, no suspended particles of carbon—and the gas 
cannot part with its heat. This is specially true of boilers 





with large flues. Some years ago a persistent attempt was 
made to render certain tug-boats smokeless. They had 
flue boilers of the ordinary tug-boat type. The smoke- 
consuming apparatus was very successful, but the boilers 
could not keep steam, and so resort was had to the old 
smoking flame. Nobody at the time quite understood the 
reason, and it was said that the practical man was an 
idiot; but the reason is understood now, and it is seen 
that the practical man was right, and that theory was right, 
only the whole or complete theory was not enunciated 
twenty years ago. If, however, the boilers were so 
constructed that the gas must impinge directly on the 
heating surfaces, there would have been a better result 
obtained with the smoke-preventing apparatus than with- 
out it. That the efficiency of a boiler depends on securing 
absolute contact between every portion of the products 
of combustion and the plates; and leaving nothing, or 
next to nothing, to be done by radiation, is in- 
directly proved by the extraordinary results that may 
be obtained by cutting up the gas into their vertical 
sheets. Experiments which we have carried out go to 
show that if intensely heated gas or air be made to 
traverse in a horizontal direction a sheet copper flue, 
lin. wide, 6in. deep, and 6in. long, immersed edgeways in 
water, the gas will be reduced in its passage to very 
nearly the temperature of the water. If the flue be 
made still narrower the transference of heat will be yet 
more complete. All our experiments have tended in the 
same direction, namely, to prove that these flat vertical 
sheet flues are much more efficient, surface for surface, 
than tubes with a diameter equal to the widths of the 
flues, and we believe we are correct in saying that the 
sheet flue boilers made by Messrs. Lamb and Summers 
in old days were about as economical and efficient as the 
best modern tubular marine boilers, allowance being 
made for the fact that the surfaces in the latter working 
with distilled water are much cleaner than could possibly 
be the case with boilers using sea water. 

There is one further condition essential to success in 
boiler engineering, and very frequently overlooked. Itis 
that there should be no such thing as a straight run to the 
chimney. It is impossible to over-estimate the value of 
devices which baftle the products of combustion, beat 
them backwards and forwards, and thoroughly mix them ; 
only these bafilers ought to be not bricks but heating 
surface, because the currents striking on them, they are 
just in the very best possible position for taking up heat. 
We see a boiler, for example, with return tubes; at the 
back end is a combustion chamber of brick-work com- 
municating with the smoke-box at the front of the boiler 
by horizontal tubes. The steam slips along the furnace 
crown, parallel with it. It slips through the tubes, 
parallel with them, but it beats right on the back wall of 
the combustion chamber, and that might easily 
have been made the most effective evaporating surface 
in the whole boiler. We do not say that the dry brick 
uptake ought to give place to a wet iron uptake, 
or combustion chamber, because the boiler engineer 
usually has other things to think of besides securing 
maximum efficiency. A boiler with a brick combus- 
tion chamber will probably give off very little smoke, 
while one with a wet uptake may get its proprietor 
prosecuted under the Smoke Nuisance Act. The wet 
uptake demonstrates its efficiency by cooling the gas 
down, and interfering with combustion. We are not now 
considering the phenomena of combustion, however, but 
only those of absorption, and we repeat that under all 
circumstances the products of combustion must be broken 
up and beaten about if the heat is to be fully taken out of 
them. Of course, it is possible by providing a very 
large surface to secure a similar result; but when fixed 
conditions are laid down as regards size and weight of 
boiler, success will depend more on the completeness with 
which the principle of baffling the products of combus- 
tion and compelling them to impinge on the surfaces is 
carried into practice than on anything else; and we 
believe, as we have said, that this represents the factor 
of which Mr. Hudson is in search. 





FLOOD LEVELS. 


Ovr attention has recently been directed to the element of 
uncertainty with respect to flood levels which has so often 
proved an embarrassment in the designing of work, and has, 
on more than one occasion within our own knowledge, 
operated to ruin of professional career. To cite but one 
such instance as an example, we recollect an engineer being 
called upon to construct a very important road, nearly 150 
miles in length, through a dense and trackless forest in one 
of our chief colonies. The survey department made 
the trace, and prepared sectional drawings based upon 
what it determined, as the result to a single season’s 
investigation, as the maximum height of flood level 
to be provided against. The experience of the sca- 
sons during which construction was proceeding, re- 
vealed the insufficiency of the provision made. Esti- 
mates had thereupon to be largely increased, and the 
unfortunate engineer was made the scapegoat to cover the 
authorities in having to make the increased demand for 
funds. As the result, his professional career was ruined. 
Injustice such as this could never occur were the almost 
insuperable difficulties of deciding upon a flood level in an 
almost unknown country more generally recognised. Even in 
well-settled lands, where the experience of years—possibly, 
in many cases, of centuries even—has produced a record of 
every exceptional flood, it not unfrequently occurs that such 
a record is beaten. All sorts of contingencies may arise 
contributing towards this liability, and the nature of these 
must be so well known to our readers that we need 
scarcely refer to them in detail, and we may content 
ourselves with the bare mention of such leading 
cases as denudation of forest and the construction — 
even at a great distance—of such obstacles to the free 
passage of water as embankments for either road or railway 
work. But just lately we have heard of a case demonstrating 
with particular force how insufficient all record may be, and 
how hard, therefore, it may prove to be to blame an engineer 
for insufficient provision for flood level in the design of his 
work. Few tracts of country have been more carefully 
surveyed, or have had a longer term of record, than the 
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level lands which occupy the greater part of the Madrag 
Presidency. Hitherto, failure of works from high floods 
has in consequence rarely been known within their area 
Yet it is only within the last month or two that ajj 
former records have been proved to be untrustworthy and 
that all the public works constructed in the lower-lyin 
districts have been exposed toa great risk of total destruction 
The accounts just to hand tell us of an exceptional flood 
flowing over the embankments of the railways, and of serious 
damage resulting. The highest record yet obtained during a 
century and a-half of experience had fixed the rise of the 
Cauvery, the great drainage outlet of the country, at igft 
It has now risen to 30ft. No engineer designing work in g 
level country could by any possibility anticipate such ay 
event occurring. That the Madras authorities will be dis. 
posed to charge the resulting injury largely to want of fore. 
sight on the part of their engineers we may conclude from 
the single instance we have quoted. In the interest of the 
profession we must — against the unfairness of any im. 
putations of the kind upon its members. The highest record 
can never be attained. It is always liable to be beaten 
as it has been now in Madras. 


THE STEAM SHIPPING TRADE, 


THE prospects of the steam shipping trade seem at the 
present time far fromhopeful. The fall in the rate of freights 
has been so prolonged and continuous that there have been 
many steamships which have been laid idle rather than that 
they should be worked at rates of freight which entail loss ; 
and thus there are said to be about thirty-five steamships 
now laid idle in the ports from Blyth to the Tees, whilst 
considerable number are also moored idly in the Humber, 
This is the reaction that is not uncommon in the winter, but 
it is ona more extensive scale than is usual, and there are 
for this some reasons beyond those incident to the trade, 
The recent financial crisis and the dearness of money have 
discouraged speculation for the time, and have thrown a 
good deal of produce on the market, so that the stocks in the 
hands of middlemen are being in many instances consider- 
ably reduced. Naturally, imports and exports have for the 
time been affected, and thus there has been rather less em. 
ployment for steam shipping, and a greater competition for 
the freights that were in the market. It is quite probable 
that there will be next year some recovery. In the first place, 
the money market is gaining strength, and is becoming 
better supplied, whilst when the year has turned we may 
find that the much lower stocks will appreciably affect 
either prices or imports. Should this not be the case, 
the shipbuilding industry will soon feel the effects, and 
there would be a restriction of building even more 
than there has been of late. But the tendency seems 
to be in the direction named, the more especially as 
the diminution in the stocks of several important commodi- 
ties has become very marked. In the meantime, the idle 
steamships must soon affect the labour and coal markets. 
It has been computed that the thirty-five steamships idle at 
the ports named will have thrown out of work close upon 
630 men, and to that must be added the number in the more 
southern ports. In the same way, the coal consumption is 
reduced, and the bunker coal trade will feel the dulness, and 
both labour and coal for the purposes needed must tend to 
be lower in consequence, But the number of the idle steam- 
ships must be expected to be very largely increased before the 
freight market finds the relief that is needed at this time 
when the northern navigations are closed, and when only 
some of the coasting branches of the trade find anything like 
activity. The older steamships are, comparatively speaking, 
large coal consumers, and therefore they cannot compete with 
the more economically-fitted modern steamers at times of such 
wretched freights as the present. There is no doubt that one 
result of these poor freight rates will be to induce the owners 
of steamships as soon as possible to convert the older engines 
to those of more modern type, and in so doing there will be 
work found for the engineers. But work for new ships seems 
quite likely to be scarcer soon than it has been for some two 
years. 


DOMESTIC ELECTRIC LIGHTING. 


A CONSUMER, who has recently adopted the electric light, 
has complained to us of a disability to which he finds himself 
exposed, which, if not removed, may have the effect of 
seriously prejudicing the prospects of electric lighting com- 
panies. Many of the lights fitted for him were of sixteen 
candle-power, and he tells us that it is his experience that 
the carbon filaments of these low-power lights give out after 
a very brief use. He further informs us that on his applying 
to the supplying company to redress this liability, he was 
told that the only way by which he could insure a longer life 
for his lamps was to have them increased to thirty-two 
candle-power ; he being also told that no degree of perman- 
ence was to be expected in the case of the lesser power. It 
appears, also, that the increased expenditure this would 
involve is not the only grievance of which our informant 
complains. He tells us that when new lights were supplied 
to replace those destroyed, he could obtain no allowance 
whatever, even for the brass work of the old lamps. He had, 
in fact, to pay de novo. We recite this complaint as it has 
been made to us, and recommend it to the consideration of 
all electric supply companies. 
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The Steam Engine considered as a Thermo-dynamic Machine: 
a Treatise on the Thermo-dynamic Efficiency of Steam 
Engines. By James H. Correriit, M.A., F.R.S. Second 
edition. London: E.and F.N.Spon. 1890. 


W3EN the history of the steam engine is written a quarter 
of a century hence for those who are then interested in 
it, it will, without any doubt, unfold what to many men 
of to-day would read like a curious story, and yet an old 
one. The history of almost all progress in the arts and 
manufactures, and of all advance in the application of 
mechanical improvements for the use of man, has been 
marked by one thing more constantly than by any others, 
namely, the opposition of the nominally highly learned, 
but nevertheless half-informed. This will show itself as 
strongly in connection with the steam engine—the 
machine that has done more to ameliorate the conditions 
of struggling mankind than all other inventions—just as 
it has done previously in other matters. 

It is not, ae the history, but the theory of the 
steam engine that is before us, in the shape of a new 
edition of Professor Cotterill’s book on ‘*The Steam 
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Engine considered as a Heat Engine.” The volume is 
not merely a new edition; it comes very near to being a 
new book. A large part has been entirely re-written, 
much has been altered almost beyond recognition, and 
some has been dropped altogether. Wherever the theory 
of the steam engine receives much attention, Professor 
Cotterill’s book will be amongst those that are studied. 
Wherever the improvement of the steam engine is 
assiduously pursued, there will be the discoverers of the 
information which is introduced to the ways of theory b 
Professor Cotterill. The scope and character of his boo 
are widely known. It may, however, be well to give the 
titles of the chapters before commenting on their con- 
tents. They are: I. Physical Properties of Steam. 
Il. Convertibility of Heat and Work: Internal Work. 
Ill. Theory of the Steam Engine (preliminary), IV. Air 
and Gas Engines. V. Perfect Thermo-dynamic Engines. 
VI. Generation and Expansion of Steam. VII. Perfect 
Engines with any given Cycle. VIII. Loss of Efficiency 
in Heat Engines. IX. Clearance and Wire Drawing. 
X. Action of the Sides of the Cylinder and of Water 
remaining after Exhaust. XI. Experiments on Steam 
Engines: Conditions of Economical Working, 

In commenting upon this new edition of so important 
a treatise we may commence with the title, for here are 
two noteworthy alterations. The steam engine is no 
longer “considered as a heat engine,” but ‘ as athermo- 
dynamic machine;” and the bock is not now “a treatise 
on the theory of the steam engine,” but it is “a treatise 
on the thermo-dynamic efficiency of steam engines.” 
These alterations would not appear to be of much 
importance, but it will be seen hereafter that they are 
significant. The preface of the 1878 edition occupied 
eight pages; this preface has been entirely discarded, and 
anew one of totally different character occupying two 
and a-half pages takes its place. The first material 
alteration in the body of the book occurs in Chapter ITI. 
Here about five new pages have been inserted concern- 
ing the compound engine. These are very disappointing. 
In the 1878 preface, which we have mentioned has been 
discarded in its entirety, Professor Cotterill announced 
that he had discovered that no advantage would follow 
the use of the compound instead of the simple engine. 
He said, ‘A first important step is made by showing 
that no better result will be obtained by the use of any 
other machinery than the ordinary piston and cylinder, 
or by using many cylinders instead of one, provided 
that the steam be supplied with heat in the same way; 
the steam possessing during and after formation a certain 
definite amount of expansive energy, which if duly 
utilised will do a certain definite ‘amount of work.” It 
does not appear to be quite fair to the present gene- 
ration of engineers that the announcement of this 
“important step ” should be withheld, because the 1878 
edition of the book cannot now be obtained. Of course 
that important conclusion, being true in 1878, must be 
truenow. The theory of 1878 could not have been wrong. 
The readers of the new edition may, however, be con- 
soled, because in the new edition Professor Cotterill 
adheres to and reproduces in the third chapter the 
following statement: ‘The weight of steam used depends 
upon the size of the large cylinder or cylinders alone, 
because at every stroke the volume of steam discharged 
is that of the large cylinder, and hence the power and 
efficiency of a compound engine are, other things being 
equal, the same as if the steam were used in the large 
cylinder alone with the same total expansion.” According 
to Professor Cotterill, ‘The addition of a high-pressure 
cylinder then has in itself no influence on the power or 
the efficiency of the engine, it is merely a device for 
partially overcoming some of the difficulties which attend 
the use of high grade expansion.” 

From that which we have just quoted about the 
“device for partially overcoming some of the difficulties 
which attend the use of high grade expansion,” it would 
appear that Professor Cotterill still looks upon it as of 
doubtful value, and presumably would have us believe 
that for moderate grades of expansion the simple engine 
is as efficient as the compound, that the much higher 
efficiency actually obtained from compounding is acci- 
dental, and in fact ought not to be, except at high grades 
of expansion. True he acknowledges in the latter part of 
the book some advantage due to the late cut off in the 
high-pressure cylinder, the lesser ranges of temperature 
in both cylinders, and better proportion of diameter to 
stroke in the high-pressure cylinder; but his reason for 
the first of these is falsified in practice. 

The italics used above are Professor Cotterill’s, and that 
which he calls the “ saving clause” refers to equality of con- 
ditions which are unfavourable to the compound engine. 
This p as near as the learned author can get to an accepta- 
tion af the compound engine, unless he were to admit that 
the “jmportant step” in the 1878 edition was and is wrong. 
This he does not do, although it would have saved him a 
lot of trouble. He says, “ His best thanks are due to his 
assistant, Mr. J. H. Slade, R.N., for the correction of 
various errors in the earlier chapters.” Better had he to 
thank some one for making very large alterations. 

It is satisfactory, however, to find that the efficiency 
above mentioned may be supposed to relate to the theo- 
retical engine, for in the new five pages concerning the 
compound engine the reader is told that ‘a principal 
factor in the production of liquefaction in a steam 
cylinder is the range of temperature in that cylinder ;” 
and Professor Cotterill works out two cases of the “ per- 
formance of an elementary compound engine.” In Case I. 
he assumes the percentage of water at the end of the 
stroke in the high-pressure cylinder to be 27, while in 
Case II. it is taken as nearly dry, the percentage in the low- 
pressure being taken as 20 per cent. in both cases. In 
Case I., 16-91b. of steam pass through the cylinders per 
indicated horse-power per hour, and in Case II., 18°7 lb. 
These two cases are taken as approximately representing 
the working of a compound engine as compared with a 
simple engine, “the simple engine consuming about 
25 per cent. more steam, the cause of the superior 
economy of the compound being the greatly diminished 


liquefaction in the first stage of the expansion.” Thus, 
although the efficiency of the compound engine would, 
according to Professor Cotterill, be just the same if the 
steam were used in the large cylinder alone, some justi- 
fication of those engineers who prefer to prefix a smaller 
high-pressure cylinder may be obtained by making the 
necessary assumptions as to the wetness and dryness of 
the steam in that smaller cylinder. It may seem a 
little discouraging to find that the steam at the 
end of the stroke of a high-pressure cylinder rarely is, in 
practice, any drier than in the cylinder of a common 
every-day simple engine. This makes us wish we had 
not called attention to this chapter, because the builders 
of compound and triple engines who read it may again be 
caused to hesitate, and perhaps even to try to do without 
that high-pressure cylinder. There is one comforting 
reflection, however, and that is that the elementary com- 
pound engine and the actual compound engine are suffi- 
ciently mixed up in this chapter to enable the opinionated 
builder of the triple engine to arrive at the conclusion that 
he has not time to find out whether the chapter has any- 
thing to do with real engines or not. He may perhaps be 
inclined to ask, What is the use of repeating the following 
statement ?—‘“‘ Thus, when 1 1b. of water is forced into 
the boiler and evaporated, the resulting steam expanded, 
exhausted, and finally condensed, the work done by it 
does not depend on the number of cylinders through 
which it passes during the series of changes it undergoes, 
but simply upon the pressure of admission, the ratio of 
expansion, and the amount of heat it receives during the 
process.” Want of proper respect of the understanding 
and common sense of his readers must be appealed to for 
an explanation of the repetition by an author of such a 
statement as this. Professor Cotterill does not see why the 
work done by the 1 1b. of steam depends on the number 
of cylinders, and he therefore says it does not so depend. 
It is a mere juggling with words to say that it is not the 
compounding, but the high pressures, that secure the 
greater amount of work from 1 1b. of steam, for without 
the compound arrangement the high pressures could not 
be used. Professor Cotterill does not use these words, 
but says that which means precisely the same thing. 
Later on in the book, he investigates the problems 
involved in clearance, compression, re-evaporation, and 
cylinder condensation, and although no very definite 
conclusions are reached, he is induced to reconsider 
several points in connection with the compound engine 
which lead him sufficiently into a maze to give the 
character of “‘a chip in porridge” to his chapters; but 
writing them has evidently caused him to acquire some 
respect for compounding, although he concludes that before 
the causes of cylinder condensation, on which all the 
future diagnosis of the ailments of the simple engine and 
success of the compound depends, can be understood, 
more experimental information is necessary. The tussle 
is a severe one, and has involved some contradictions. 
At page 63 and pages 346-7, referring to the receiver type 
of compound engine, it is “ pointed out that the working 
of the engine depends greatly on the relative liquefaction 
in the two cylinders, and that one reason for its economy 
may be that the liquefaction in the high - pressure 
cylinder is less than in a simple engine working 
with the same total expansion.” On page 353 it is 
concluded “that the principal cause of the economy 
due to compounding at high rates of expansion is 
not reduced initial condensation, but increased saving 
by re-evaporation at an earlier stage of the total expan- 
sion.” On page 238 it is remarked that ‘in every case 
where heat is supplied during expansion, that heat is not 
wholly wasted, for it increases the work done by the 
expanding steam ; but this heat is by no means as great 
as if the same heat had been applied in the boiler to 
generate more steam.” This would appear to be an 
argument against the use of jackets which supply heat 
during expansion and exhaust; but this cannot be meant, 
for jackets are, on the whole, commented upon favour- 
ably, although it is quite impossible to derive any know- 
ledge on the subject from the book upon which anyone 
could act. After a great deal of what might be called 
interesting discussion and calculation concerning jackets, 
reference is made to a case where 4 or 5 per cent. con- 
densation in a jacket is credited with being accompanied 
by about 20 per cent. gain; but this is only taken as an 
illustration of the principle “ that the rate of condensation 
depends on the rapidity with which it (the surface) can 
be cleared of the water deposited by condensation.” On 
page 351 it is remarked that “Jackets are sometimes 
supplied with steam on its way to the cylinder. This 
method is objected to” by most engineers, not without 
reason, because some of the condensed steam will be 
carried into the cylinder, but it has a countervailing 
advantage in increasing the condensation in the jacket.” 
And again, “Jackets are sometimes supplied with 
steam from a separate boiler, but little is generally 
gained by this, the condensation being limited as just 
described; if a strong current of steam were made to 
pass through the jacket the result would probably be 
different.” Assuming that by “different” Professor 
Cotterill means “better,” then it may be asked how 
much better, if any, than by the strong current which 
passes through the jacket when steam is passed that 
way tothecylinder. Most engineers object to this because 
they think it causes loss; but if the ‘“ countervailing 
advantage” can be secured by a method which avoids 
the limitation referred to, students, if not engineers, 
should be told of it. The student should not be given a 
perplexing set of arguments without any indication as to 
the conclusions that should be drawn from them, or of 
means whereby he may balance one against the other. 
The reader is told—what no one has doubted—that “a 
feed-water heater, then, is to be considered as increasing 
the efficiency of the boiler, not that of the engine;” but 
later we are told that “It may be conjectured that the 
performance of many compound engines might be im- 
proved by taking steam from the reservoir to heat the 
feed and cutting off later in the high-pressure cylinder, so 





as to make up the loss, thereby diminishing cylinder con- 


densation.” As the experiment has been tried, there 
does not appear to be much originality in this conjecture ; 
and inasmuch as the author has previously said ‘“ the 
heat used in a feed-water heater is no doubt better em- 
ployed than if it were altogether wasted, but it would be 
still better employed if it could be used in the boiler to 
generate steam from water at the boiler temperature,” it 
would appear that taking more steam into the high-pres- 
sure cylinder, so as to heat the feed-water, would incur a 
loss in spite of the supposed gain from a later cut-off. 
But if Professor Cotterill means that boiler surfaces act 
much better as evaporator surfaces than as water-heating 
surfaces, then why not take the steam direct from the 
boiler and heat the feed to near the boiler temperature ? 
It may be replied that in the above quoted paragraph 
the “‘ performance” of the engine means performance of 
the engine and boiler; but it does not say so, and the 
next paragraph shows that the efficiency of the engine 
is meant, for it says: ‘‘The method adopted in the 
present chapter of estimating the efficiency of a steam 
engine as if there was no feed-heater,” &e. The incon- 
sistency of all this is very little lessened by any attempt 
to disentangle the author’s mixture of perfect heat engines 
and perfect thermo-dynamic machines, efficiency of an 
engine and performance of an engine. 

In the chapter on the action of the sides of the cylinder 
and of water remaining after exhaust, the following equa- 
tion for the steady flow F of heat through metal is given: 


Piaf. ta 


J a coefficient derived from Forbes’ experiments. Later, 
we are reminded that it is a well-known fact that thick- 
ness in material of boiler-plate or of tubes have little 
effect on the efficiency of heating surface of the boiler. 
The reader is told that, “it should be noticed that 
in curved surfaces the results are modified.” How, why, 
or how much, does not receive any attention. 

From the calculations made with a coefiicient of con- 
ductivity assumed from Forbes’ experiments on plates 
and bars, the author arrives at the depth to three places 
of decimals of heat penetration into the walls of a steam 
engine cylinder, and upon these calculations arrives at 
the conclusion that, ‘From what has been said on the 
subject of conduction, it appears that the action of the 
metal is quite adequate to produce the condensation and 
re-evaporation actually observed in steam cylinders; and 
that, in fact, the effects would be much greater than they 
are if the range of temperature of the metal were as 
great as that of the steam.” Not only is the cylinder 
thus a most remarkably effective condenser and evapo- 
rator, but, according to Professor Cotterill, water in the 
cylinder does good. He says:—‘‘A film of water of very 
small thickness would be sufficient to prevent any 
sensible communication of heat to the metal, and if we 
imagine such a film permanently to cohere to the surface, 
its action will be the same as that of a metal of very low 
conductivity, and will consequently be much less than 
that of a surface not thus protected, notwithstanding the 
greater range of temperature to which it will be subject. 
ae hus, accumulation of water when cohering in 
this way does not imply increased action, but rather the 
contrary.” 

To a reader or a student of thermo-dynamics who is able 
to discriminate, to accept, reject, or evaluate any part of 
the contents of Professor Cotterill’s book, it will be 
found an interesting discussion on many matters pertain- 
ing to hypothetical heat and steam engines. It is a 
book for the closet philosopher, for the man who takes 
delight in pretty problems and hypotheses, however 
useless; and for the man who, like some of the old 
mathematicians, would not consider his thermo-dynamie 
abstractions any the less important that they cannot 
have any practical application. 

Taken as a whole, we must conclude that the engineers, 
upon whom this great steam engineering nation depends 
for all that is done by the splendid engines of all kinds 
to-day, would waste their time if they tried to gain any-. 
thing from this book; and further, we may safely say 
that ‘“‘the progress made since 1877,” of which the 
author speaks, has been made in spite of the teaching of 
the first edition of this book, and of the teaching of 
others of the same kind. 


= 8, where y is the thickness of the plate and 
y 
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COMPOUND MARINE ENGINES SIXTY 
YEARS AGO.! 

In continuation of our series of articles on the early appli- 
cation of the compound engine, we publish on page 532 a 
pee and elevations of the compound engines of the Moezel- 

oot made in 1840 from the designs of Roentgen. Other 
engravings of this and other engines, and a full description 
will appear in a future issue. 








THE Royal Agricultural Society has confirmed its offer 
of £285 in prizes for implements at Doncaster. Of this amount 
£175 will be awarded for combined portable threshing and finishing 
machines; £80 for cream separators; and £80 for mechanical 
milking machines. 


’ For previous articles and engravings of this series see Tak ENGINEER 
P 





September 19th, 190, page 228. 
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PLAN SHOWINC POSITION OF SWITCH BOARD AND CELLS 


Fig. 6 -QJEEN’S TERRACE MEWS, BATTERY STATION. 


ELECTRIC LIGHTING IN LONDON proposed by Edison and Hopkinson of using two dynamos 


No. VIL. 
THE KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHTING COMPANY. 


in series, in that only one dynamo working to 220 volts is 
used. The two outside conductors of the system are 
bridged by two batteries of accumulators arranged in 


In Fig. 6 we illustrate the building of the Queen’s- series, the regulating cells being at the outside ends, and 
terrace Mews station completely. The large doors | the third wire of the system proceeding from the middle 
shown at the right-hand end of the plan allow goods | point. The whole of the district is laid with the ordinary. 
to be brought in, and the platform is arranged at such | three-wire network, and feeders, the latter consisting of a 
a height that cells can be easily got out underneath it. | pair of wires only, are laid from the switch-board in the 
Upstairs there are a couple of rooms, one used as an office | generating station to the distribution points in the network. 


and meter-room, and here a record is kept of the exact con- | The system, which has been successfully adopted in | 


dition of each cell, forming an accurate history of the per- | Berlin, and in many other stations on the Continent, of 
formance of each. The room above is used as a shop for | designing the whole of these feeders to be of the same 
repairing meters. Perfect quiet and freedom from the | resistance, so that the distribution points are really exten- 
vibration of machinery is here obtained, and we think | sions of the switch-board itself, has been adopted at 
that this building shows in a remarkable degree what an | Kensington with success. This system was first described 


enormous amount of electrical power can be concen- | by Herr Fritsche, of Berlin, in a series of papers con- | 


trated in a small area. | tributed to the Centralblatt fiir Electrotechnik, but it has 

The Kensington Station has, in addition to its home | since been employed in many central stations. It has 
batteries, this distant battery station attached to it, | considerable advantages over the older arrangements 
as described, distant about 800 yards from the main | employed by Edison and others of introducing regulating 
station. These distant batteries can be, if desired, | resistances into each feeder. It will be seen that, in 
charged in parallel with the home batteries, or | order to calculate out the sizes of these feeders, the 


they can be charged in the morning, and allow | largest one must be taken and sufficient copper allowed in | 


themselves to be discharged into the network when that feeder to reduce the resistance to the required point, 
required. One of the advantages found by having | in order that the 10 per cent. or 12 per cent., or what- 
more than one pair of batteries attached to the 

system, at points tolerably wide apart, is, that the | feeders,may be given. It follows, therefore, that in a 
effect of the regulating movement of switching in an extra | short feeder, of which the nearest point of the network 
cell, which would show a difference of two volts on the | is connected to the station, must be of exactly the same 
lamps, is partly neutralised by the distant battery. Con- | resistance, and consequently may consist of copper of 
sequently, if such a regulating movement is made at | smaller area. 

Kensington, instead of an alteration of two volts forthe | Although the arrangement of equal resistance feeders 
whole circuit, an alteration of only half a volt is percep- | can be adopted in all cases where a completely coupled-up 
tible; and when the regulation is also made at the distant | network is fed by them, yet in cases where separate 
point, another sudden change, not exceeding half a volt, | 
is perceptible. 

Mains.—The system of supply may now be called a modi- | lated by resistances. 
fied “‘ three-wire system,” 7.e., modified from the system ' The house connections under this system are made 





ever percentage is chosen as the maximum loss in the | 


branches run straight out of the station it is necessary to | 
use the two feeders shown on the switch-boards regnu- | 


very simply. A hole is bored in the culvert directly 
underneath the cover of the surface-box, and a pair cf 
highly-insulated wires are passed through, the ends being 
bared, and simply clamped on to their respective con- 
ductors. This is always effected at one of the surface- 
boxes, of which one is opposite every other house, so 
that every separate house can always be connected with 
the surface-box. The mains leave the generating station 
by a subway, in which a man can walk for some distance 
upright, and are then led into culverts, such as are shown 
in Fig. 7. They are built of various heights, according 
to the space available under the footways; in cases where 
there are no vaults, they are usually made lft. 6in. deep, 
but they can be cut down to 9in. where necessary. If 
there is not sufficient room even for this, wrought iron 
pipes are laid. The width of the culvert depends upon 
the number of mains which are to be laid init. The 
ground is first dug out, rather deeper than is required for 
the culvert, and a layer of concrete about a couple of 
‘inches thick is thrown in to form the bottom. A wood 
frame, the outside measurements of which are the inside 
dimensions of the culvert, is then fixed in, leaving about 
| 6in. on each side to be filled in with concrete, and when 
one length has set the boards are taken out and the face 
of the concrete is rendered with cement, and in 
cases where the culvert passes over vaults the bottom 
and the sides for a height of 2in. up are coated with 
| pitch, to prevent any small quantity of water which may 
find its way into the culvert from passing through to the 
vaults. The cover consists of York stone, 2in. thick, 
Jaid on with cement. 
The distance between the training boxes depends upon 
the straightness of the street, and upon the distance 
| between side streets. It has been found that a length of 
200 yards can be dealt with provided it is a straight 
run. The distance between the supporting insulators 
depends upon the length of frontage of the houses and the 
| depth of the culvert in the first place, because a box is 
placed between every alternate pair of houses to avoid 








Dec. 26, 1890. THE ENGINEER. 537 








——__— 


the necessity of taking up the pavement to make house | two lengths of copper strip, and it is strained up so as | distributing, four for feeders, one for potential leads, and 
connections, and the insulators are always placed under | to allow of only slight sag. ° . , one spare forrepairs. The wrought iron pipes are coated i 
these box covers in order to provide easy access for The copper strip used is lin. wide by jin. thick. with composition to prevent corrosion, and the cables ; 
repairs, or for increasing the section of copper; and, in the | Our illustrations show the method adopted under side- | are made by Messrs. Henley’s Telegraph Works, with 
second place, if there is a deep culvert and no necessity | walks, those under the roadway are larger and deeper. vulcanised rubber insulation of high quality. In this case 
fora number of house connections, such as when passing |The mode of connecting the iron pipes to culverts is | the pipes are laid in short lengths when passing houses, 
a large building, the insulators can be placed further | shown in Fig. 7, and the cable is drawn in and connected | so that boxes can be fixed in the same manner as with 





apart without allowing the copper to come too near | to the strip by screws. the culverts, and to prevent the necessity for cutting 
the bottom of the culvert in the centre between the| The mains are laid down both sides of the street, and | pipes to make connections. The covers of the boxes 
supports. | are of three sizes, according to the number of conductors. | are of cast iron, filled with concrete or asphalte. 
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SHOWING STRIP JOINED TO CABLE. 
Fig. 7—CULVERTS FOR MAINS. 


The mains are brought into each house from the boxes (1) Distributing mains, which form a complete network | One of the house mains is cut at any convenient part of 
mentioned, and are led into a cast iron box containing over the whole area; these are coupled at all points where | the circuit for the purpose of connecting the meter, which 
the company’s main cut-out, the house mains being any two lines cross, and in the case of long streets there | is mounted on insulators. The meters are tested and 
brought into the other end of the box; the cables are are extra crossings laid down for the purpose of balancing | regulated in the stations before being sent out on the 
protected where they enter the box by thick rubber the pressure, these distributing mains consist of three | circuit, the Aron meters being timed for a week or ten 
washers, and the base of the main cut-out is made of conductors, the sectional area of copper being in propor- | days, as well as being tested with various currents, the 
specially glazed porcelain which carries the bolts and tion to the work to be done in each section, and the | latter being the only test required by the Chamberlain and 
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Fig. 8— CURRENT CURVES FROM THE KENSINGTON AND KNIGHTSBRIDGE COMPANY'S STATION. 


nuts which hold the cut-out itself; the latter is made of | third or middle conductor is half the size of the two out- | Hookham meters. After being fixed in position the Aron 
tin wire soldered into thick brass washers at each end in | side ones. (2) Distributing mains and one pair of meters are again tested for time, in case of any alteration 
order to make certain of good contact. | feeders. (8) Distributing mains and two pairs of feeders, | having been made owing to the difference in position. 

On referring to Fig. 7 ; it will be seen that wooden cross- | or one pair of feeders and one pair of charging mains for The time kept by the two clocks is a matter which can ; 
bars are let into the sides of the culvert; the bars are | distant batteries. be tested under ordinary working conditions, so that ‘ 
treated with creosote and support glass insulators, upon | The construction is as follows: (1) A 15in. culvert, or should any error arise in this way it is soon found out, B 
which rest the bare copper strips which form the con- | three pipes at crossings, or five pipes in main runs. but so long as the meters are kept in good order it is a 

uctors; these bars occur at about every 80ft. where | Three of these are for distributing mains, one for poten- matter of very rare occurrence to find even an error of 
house connections are not required, and over each is | tial leads, and one spare for repairs. (2) A20in. culvert three or four per cent. 
placed a cast iron cover to allow of inspection. | or seven pipes, three of which are for distributing mains, The method of testing adopted after the meters are at i 

Alternating with the ordinary insulator boxes are | two for feeders, and one for potential leads, and one spare work is to select a time when no current is required for 
Straining-up boxes, in which the joint is made between | for repairs. (8) A 24in. culvert or nine pipes, three for one or two hours; the meter is then cut out of the circuit, i 
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and is allowed to run, and note is taken, not so much of 
the registration on the dial, but of the position of the 
second hands at the side. In this way the number of 
swings of the pendulum which one clock gains or loses 
against the other in a given time can be arrived at, and 
any error set right. To show how exact a test can be 
made in this way, for example, when the meter is tested 
in the works a constant is arrived at, which shows the 
quantity of electricity represented by an advance per 
figure in the dial, thus, 

Advance registered X°096 = 1 Board of Trade unit, 
which would represent about 15 oscillations of the 
pendulum. Meters are rented to the consumers and 
kept in order by the company, the rent being from £1 
per annum for the small size of 10 ampéres, to £1 16s. 
for the larger size on a circuit of 150 ampéres, and supply 
which exceeds this amount is carried through two or more 
meters and main cut-outs. The current is charged for at 
the rate of 8d. per Board of Trade unit, with a rebate to 
large consumers of 4 per cent., when the total current 
used in the year exceeds £200 in value at 8d. per unit, 
rising 2 per cent. for each £100 increase per annum, until 
when the value exceeds £1000 the rebate 1s 20 per cent. 

For the following details of costs we are indebted to 
Messrs. Crompton and Co., contractors to the company. 
Figures as to cost cannot be given for this year, but up 
to the year ending 31st March last they came out as 
follows :— 

Per Board of 

Trade unit. 
1°19 pence. 
0-071 


Cost for coal, including cartage 


Stores i 

Water 

ea a ae 

Superintendence in engine-room 
Total per unit generated 
Total per unit sold 


This total is for engine-room charges only, but is 
exclusive of salaries, wages on distribution, management, 
office rent and general charges, and expenses of renewals. 
It will be seen that these figures compare favourably, on 
the whole, with those given in our description of the St. 
James’s and Pall-mall station. It is interesting to note 
the differences. The cost of coal was somewhat in 
excess of that at St. James’s, due possibly to the fact 
that the St. James’s figures were takeu after their larger 
and more economical sets of plant were started, that 
they used a more economical type of boiler, and that they 
had a good deal of club lighting. 

In the item of charges for labour and superintendence 
will be seen the effect of the use of accumulators, which 
enables the company to do without a night shift and 
superintendence. It appears that this may probably 
account for the difference between the 2°02d. per unit 
generated quoted by this company, and the 2°92d. quoted 
by St. James’s. On the other hand, the efficiency of 
distribution is not so high as the St. James’s, no doubt 
partly owing to the loss in the accumulators, but princi- 
pally to the fact that at the time these figures were taken 
at Kensington, the three-wire system was not in use, and 
there was a considerable loss in the main ; but taking the 
figures as they are the cost per unit sold appears to be 
about 78 per cent. of that of the St. James’s Company, 
and this result appears to be due, so far as we are able 
to judge, from the use of accumulators. 

It is fair, however, to the St. James’s Company to say 
that the figures quoted in our previous article, page 206 
ante, were for the summer quarter only, whereas the 
figures here given are for twelve months, and are there- 
fore somewhat better than the average for the summer 
quarter. The coal consumption per unit generated at 
Kensington for the month of October was much below 
the average of the figures above quoted. If the average 
were at the same rate for twelve months, it would show 
that the coal cost under “8d. per unit generated. 

We have been unable to obtain any data as regards 
actual cost of upkeep of accumulators, but are told that 
the two batteries which have been in use at Kensington 
since the commencement of the station are in fair order, 
and the cost of their upkeep has been under 10 per cent. 
of their original cost. The cells of the older form are 
about to be removed, so that it is impossible to say how 
long they would have lasted. The new type have been 
in use only about nine months at Kensington, and the 
only data available are from two batteries supplied to 
the Westminster Company, one of which has been in use 
about eighteen months and the other about ten months, 
and the cost for repairs has been very small. We are, 
however, informed that from calculations made by the 
makers, they believe that the cost of upkeep of batteries 
of this form, including stands and all apparatus connected 
with them, ought not, when taken over lengthened periods, 
to exceed 8 per cent. to 9 per cent. on the original cost, 
and the makers are prepared to undertake contracts for 
maintenance, including a sum for risks and for profit, at 
the rate of 12 per cent., and they do not believe this rate 
will be exceeded. 

There are, of course, a number of expenses which will 
not increase with the output. 

In Fig 8 we illustrate a complete set of current curves 
showing the supply on December 2nd, 1889, from 
Kensington Court, and the total supply of the two 
central and one battery station on the same date this 
year. These curves are of special interest, as they show 
the whole work done on an ordinary day, without fog in 
each case, and the interval of twelve months shows the 
large increase in output. Kensington Court supplies both 
private houses and shops, and a large number of the 
latter being early closing do not use light after seven in 
the evening. The battery station supplies private houses 
alone, and Chapel-place supplies chiefly houses, but also a 
few late closing shops, and it will be seen that the curve 
in this case has a considerable load for a long period, and 
shows no sudden fall as at Kensington. 

The total number of houses connected on December 
2nd, 1890, was 284, there was an equivalent of 19,758 





lamps of 8-candle power on the Kensington Court circuit, 
and 5208 lamps on the Knightsbridge circuit, while the 
output was 1557 units from Kensington Court and Queen’s 
Terrace-mews Battery Station together, and 412 units 
from Chapel-place Station. The total registered supply 
for the twenty-four hours was, thus, 1969 units. 








ENGINEERS, ENGINE-ROOM ARTIFICERS, AND 
STOKERS FOR THE NAVY. 
(Continued from page 503.) 


The principal events in connection with the subject of 
engineers, engine-room artificers, and stokers for the Navy 
during the last two years are the Committee on the Naval 
Estimates 1888-9, the reduction of the period of training of 
engineer students at Keyham, the pamphlet issued by the 
engineers relative to their grievances, the attempt to obtain 
engineers from private engineering establishments and 
technical colleges and its failure, the proposals for the 
executive officers to carry out the duties of the engineers, the 
statements made by the first Lord of the Admiralty in the 
discussion on introducing the Navy Estimates and in the 
briefer discussion on 8th August. 

The distinguishing feature of the Committee on the Navy 
Estimates 1888-9 is the small amount of attention given to 
the engineering branch of the service, and the exclusively 
naval view taken of the question. Small as is the space in 
the evidence devoted to the subject—a few pages out of several 
bulky volumes—it shows a disorganisation and divided 
responsibility that is perfectly startling. The Engineer-in- 
chief thought that he was the Lesd of the engineering branch 
in the same way as the Director-General was the head of the 
medical branch, but was not sure ofit, and stated that if he had 
not resigned his position to enter a private firm, it was not 
for wantofoffers. Ashorttimeafter, thisoccurred. Carpenters 
and plumbers were described as unskilled artificers. Many of 
the tools in the dockyards were old and obsolete as compared 
with those in private yards. One of the principal features in 
the evidence was the Rip Van Winkle performance of the 
Second Naval Lord of the Admiralty, Sir Anthony Hiley 
Hoskins. This distinguished officer asserted that the duties 
of engineers were simple, consisting chiefly of starting and 
stopping the engines, much of which could be done by a Lascar 
with an oil can. Judging by the proposals for the executive 
officers to carry on the duties of the engineer officers, this idea 
is not uncommon among naval men. He expressed himself 
satisfied with a vessel of near 3000-horse power, and having 
five or six auxiliary engines, being allowed but one engineer. 
He also objected to engine-room artificers being made warrant 
officers, lest they should be unduly puffed up and their work 
suffer in consequence thereof. This reflection on a deserving 
body of men, many of whom joined the service through 
depression of trade, and who are considered by their trades 
unions to have degraded themselves by so doing, will have its 
effect when the time forre-engagement fora second period of ten 
years arrives. The reduction of the period of training of 
engineers from six to five, and in some instances four years, 
must have a deteriorating effect both on the practical quali- 
fications as well as on those theoretical attainments which 
the Admiralty value so highly. 

In a pamphlet on the “Rank and Pay of the Engineers 
Royal Navy,” issued on behalf of the engineer officers, the 
principal points are “that the rank” with but after ‘does 
not carry with it the proper uniform of the rank it confers, is 
mere bogus, and possesses no substantial advantages what- 
ever ; that in the matter of pay, with the exception of the very 
junior grades of sub-lieutenants and assistant pay-masters, 
the engineer officers are throughout their long period of 
service granted rates of pay far inferior to those given to 
officers of the other branches of corresponding age and service, 
and while in these other branches it is possible for the officers 
to obtain their maximum pay of 33s. a day at a fairly early 
age, the engineer officers can only attain their maximum 
rate of 22s. a day at an age when they are on the point of 
retiring from the service ; that there is no adequate reason for 
the very considerable time—five years—which an assistant 
engineer has to serve before becoming qualified for promotion 
to the rank of engineer, and that three years should be 
deemed sufficient; that the altered conditions of our men-of- 
war have all tended in one direction, to increase the duties of 
the engineer department ; and that these altered conditions 
taken in conjunction with the reduced numbers of engineer 
officers now considered sufficient, have resulted in a great 
increase in the responsibilities of these officers, whose import- 
ance must in time become even greater than at the present 
day; that the engineer officers, without wishing to exalt their 
own importance, consider themselves entitled to as fair a 
remuneration for their services as are the officers of any other 
branch of the Navy; that the pay and position of the engi- 
neer-in-chief of the Navy are very inadequate, seeing he is the 
head of such an important department of the Navy, whose 
personnel far exceeds that of the other civil branches 
combined; that intense dissatisfaction exists, and will 
continue to exist amongst the engineer officers until their 
grievances are settled in a comprehensive and satisfactory 
manner. They therefore submit that the relative rank of 
“with but after’? may be abolished, and that they may be 
granted improved rates of pay which as compared with the 
present rates are :— : 

Suggested. 

€ s. d. 
.. 136.17 6 
. 164 5 0 


Present. 
Assistant engineers :— cS «4. 
Under 1 year’sservice .. 109 10 0 
After 1 »» -. 13617 6 
Engineers :— 
On promotion on ot MOR BO. ga» we. 06) 00! os) st eee 8 
After 3 years’ service .. 182 10 0 after 4 years’ service.. 219 0 0 
ei: a . 2015 0 ,, 8 is 255 0 
» @ ” oo 219 0 DO 2. oe ce oe oe oe 
Chief, staff, and fleet engineers :— 
Under 5 years’ service... 237 5 0 onpromotion .. .. 292 0 
8 10 Oafter 2 yrs senior service 328 
15 ” 5 
438 
492 
5AT 
602 


0 
0 
0 
0 


0 
5 
», 20 8 10 
Above 20 - -. 846 15 ae - - 
And for each additional year £18 5s, until the maxi- 
mum isreachedof .. .. 40110 0 .. .. 2 oo oo oo _ 
Inspectors hinery 54710 0 .. .. 730 0 0 
Chief inspectors of ma- 
chinery -- eo 638815 0 oe oe -- 91010 0 
The rank of chief engineer to be abolished as unnecessary 
misleading, and confusing, now that the titles of staff and 


fleet engineers are introduced. The titles of Inspector and 








2 The maximum suggested for fleet engineers, £602 5s , is the same as 

that paid to fleet paymasters and surgeons, that suggested for chief in- 

t and inspectors o! shinery ess than what is paid to In- 

8 and Deputy Inspector-General of Hospitals and Fleets, including 
junior service allowed. 








Chief Inspector of Machinery to be altered to those of Deputy 
Inspector and Inspector of Naval Engineering respectively 
The engineer-in-chief to be placed at the head of and senioy 
to all naval engineer officers as ‘ Director-General of Naval 
Engineering” with the relative rank of rear admiral, and 
salary of at least £2000 a year, the same as that paid 
to the “ Director of Naval Construction.” With regard to 
retirement, the engineer officers have no request to make 
as they consider the present arrangements are, on the whole. 
satisfactory. ; 

These suggestions, which are nearly the same as those sub. 
mitted by the engineers to the Admiralty in 1872, show that 
their demands have not increased in anything like the same 
proportion as their duties and responsibilities. Their case 
is moderately put, and might easily have been made much 
stronger. 

A mistake was made in apres tothe Admiralty. There 
is no hope of redress from that source. The course adopted 
by the medical profession in refusing to enter the service 
should be followed. The effect of this course is in the words 
of the Committee on the Navy Estimates, 1888-9, that 
“there is an improved and ample supply of good and wel] 

ualified candidates for the medical department. This 

esirable result has been secured by attaching to the service 
exceptional advantages of pay, and especially of retirement, 
and the necessity of continuing these exceptional advantages to 
future entrants deserves the watchful attention of the Board 
of Admiralty.” 

The weak point in the engineers’ case, and one that is always 
lost sight of, is that they have received their training almost en. 
tirely at the Government expense, and while this is so they can. 
not claim to be put on an equality with the other branches of the 
service. Each assistant-engineer costs the Government, after 
deducting the £100* contributed by him towards his training, 
from £350 to £700, or an average of £500, according to the 
time spent at Keyham and Greenwich. There are not many 
careers in civil life which offer board and training for five or six 
years, followed by a commencing salary of £109 10s., and con- 
stant employment. For such a prospect there will always be 
plenty of candidates, but it is significant that the raising of 
the sum to be paid by them towards their training from £100 
to £200 has had the effect of reducing their number consider. 
ably. The analogy between the engineering and medica! offi- 
cers does not apply. The latter enters the service at a late 
age than the former, possessing an expensive education 
often including a university degree acquired at his own cost. 
The naval cadet during his two years on board the Britannia 
pays £75 a year, receives no pay, and both he and the 
accountant branch have been performing responsible duties 
at sea for years before the assistant-engineer enters upon his 
duties. From a naval point of view service at sea counts for 
a great deal. 

The attempt to obtain engineers from approved engineering 
establishments and technical colleges failed, as might have 
been expected. Those with the necessary qualifications will 
devote themselves to careers offering better prospects than 
those of a naval engineer. The Admiralty, feeling sure that 
this scheme would be successful, before giving it a trial closed 
one of the engineer training ships, and raised the contribution 
of the engineer students towards their training from £20 to 
£40 a year. The result has been that while the candidates 
from engineering establishments and technical colleges have 
not been obtained, those for admission as engineer students 
have diminished to a serious extent. 

The various proposals for the executive officers to carry out 
the duties of the engineer officers are about as absurd as for 
the former to undertake in addition to their own the 
duties of chaplain or medical officer. These proposals have 
emanated chiefly from naval officers, who support the Lascar 
and oil can theory of Sir A. Hoskins. It may interest them 
to know that the scheme was tried in the United States Navy 
at a time when the duties of the engineers were confined to occa- 
sionally driving the engines propelling the ships, and had to be 
abandoned. Among the statements made by the First Lord 
of the Admiralty in the discussion on the introduction of the 
Navy Estimates were some to the effect that the engineers had 
nothing to complain of, that the number on half-pay was 
exceedingly small as compared with that of the executive 
officers, that their promotion was unusually rapid, that the 
Admiralty could obtain any number, the advantages of the 
service being exceptional. These statements were as mis- 
leading and contrary to the facts of the case as it was possible 
for statements to be. Instead of there being nothing to 
complain about, the engineering branch of the service was 
seething with discontent, the small percentage on half-pay 
was owing to the numbers being so reduced that there were 
not sufficient for the ordinary requirements of the service, 
instead of promotion being unusually rapid its slowness is 
one of the engineer’s complaints. In 1866 the average time 
for attaining the rank of chief engineer was twelve years; at the 
time of Sir A. C. Key’s committee, 1875, it was 19} years; at 
the time of the publication of the pamphlet, “‘ Rank and Pay of 
the Engineer Officers, Royal Navy,” 1888, it was sixteen years, 
a time described by Sir A. C. Key’s committee as being “a 
high average for promotion to a rank equal to that which is 
reached much earlier in other branches of the service.”” The 
result of the recent examinations look as if the Admiralty 
cannot long continue their boast of being able to obtain any 
number of candidates, and the exceptional advantages of the 
service are not apparent, especially as the recommendations 
of Sir A. C. Key’s committee have not all been carried out. 

It was hoped that some attention would be paid to the 
engineers’ grievances at the adjourned debate on the Navy 
Estimates, but the hope ended in showing the inutility of 
expecting any concessions from the Admiralty. The First 
Lord, in spite of the deficiency of candidates, believed that 
plenty couid be obtained, asserted that a numerous technical 
engineering staff at high emoluments was not required on 
ship board, and that the working engineers must be considered 
the backbone of the service. As the average number of 
engineers per vessel does not exceed 1}, and their emoluments 
are anything but high, this remark is misleading. The 
working engineers or engine-room artificers have their 
grievances, the principal one being the absurd and unfair 
rules by which their pensions are calculated, so as not to 
exceed the pensions granted to chief petty officers at much 
lower rates of pay. 

The position taken by the Admiralty is that they have a 
sufficient supply of engiaeers for the vaceny & requirements of 
the service, +f that in case of emergency they depend upon 
the engineers of the mercantile marine. No engineers will 
be forthcoming from this source, as is evident by the small 
number—76—out of over 9000 mercantile marine engineers 
who have joined the Naval Reserve. For this abstention 
they cannot be blamed. However patriotic it may be for an 
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engineer of the mercantile marine to join the: Reserve, from 
a professional point of view it is simply foolish. There is no 
retaining fee or any advantages whatever, and he is liable to 
be called upon at any time of emergency to sacrifice several 
hundreds a year, and become junior to men half his age. 

On the question of engineers for the Navy there are two 
theories, one that there should be a considerable number of 
engineer officers possessing not only the educational, official 
and social status necessary to mess with the executive 
officers, but in addition they should be skilled artisans. The 
ather theory is that it would be better to have very few such 
engineer officers, and under them a good supply of practical 
mechanics accustomed to manage epg and steam 
engines in motion. The present system is a half measure, 
and, like most half measures, a failure. The engineers have 
been reduced in number, but there has not been any improve- 
ment in their condition, notwithstanding their increased 
duties and responsibilities, and the engine-room artificers 
substituted are not sufficiently numerous. 

The state of the engineering branch of the Navy is 
becoming critical. The condition of the engineers contrasts 
unfavourably with that of those in the mercantile marine, 
the navies of France, Germany, Italy, and the United States ; 
the engine-room artificers and stokers are discontented, the 
former as to their pensions and the latter as to messing 
accommodation and pay. The words of a member of the 
Committee on Navy Estimates, 1888—9, that the engineer- 
ing branch of the Navy is in a miserably depressed and starved 
condition, are now doubly applicable. 

The following gives the rates of pay, relative rank, duties, 
nuniber of engineers and their proportion to executive officers 
in the navies of England, France, Germany, Italy, and the 
United States. 

England. 
Pay. Relative rank. 
Engineer-in-chief .. .. ..  ..£1000—-1200 a 
Chief inspector of machinery .. 638 15 0 ..Capt. of 3 years’ seniority. 
Inspector of machinery .. 547.10 O ..1f of 8 years’ service, ditto; 
Chief inspectors and inspectors if under, captain under 


in steam reserve, additional.. 5415 0 3 years’ seniority. 
Fleet, staff, and chief engineers Fleet engineer  com- 
under 5 years’ seniority,includ- mander. 
ing junior service allowed .. 237 5 0 ..Staff engineer lieutenant 
Over 5 years .. 25510 0 above 8 years’ seniority. 


Then increasing by £18 5s. every 
Syearstoat20 years .. ., 346 15 
Afterwards by £18 5s. a year up 
to 23 years—maximum—addi- 
See ac cs te ts oe oe OD FC 
Additional—Fleet, staff and chief f 45 t 
engincers of flagships .. .. \ 91 5 0 
When in charge of engines of ; ~ 
3000 indicated H.P. and up- f 78 - 0 
wards in the larger ships of (164 
modern construction ey 
When in charge of engines under 
3000 indicated H.P. in an ex- 
ceptional ship oo oe oe 18 
When in charge of ships in com- f 18 5 0 
\ 


0 ..Chief engineer with but 
after lieutenant of 8 
years’ seniority. 


mission, fitted with ordinary 


machinery .. 73 0 0 


Engineers on promotion .. .. 164 5 0 ..Engineer of 6 years’ seni- 
Increasing by £18 5s. every 3 ority, lieutenant under 
years until %—maximum— 8 years. Engineer under 
additional .. .. .. .. » 219 0 0 6 years’ seniority with 
When senior engineer of ships but after lieutenant, 
in commission, with engines under 8 years. 
not under 3000 H.P...  ..  .. > 0 
When in charge of engines of | a8 Pe 0 
ships in commission.. ..  .. 7300 
Ditte, notin commission .... 18 5 0 
When in charge of gunboats laid 
up, stores, and torpedo boats.. 18 5 0 
Assistant-engineer .. .. .. 10010 0 ..Sub-lieutenant. 
After one year's confirmed ser- 
vice as oe ee 0s ee oe MOT BC 
Additional— 
When in charge of engines of 
ships notin commission.. .. 18 5 0 
f 2123 0 
[sto | 
Engineer students --- 716 0 }Naval cadet. 
13 0 0 
2016 0 


The rates will average 1} per cent. less for the time spent on half-pay. 


Naval Reserve. 


Engineers ce ue ae ee ee 6219 0 «0... With but after officers of 
Assistant-engineers .. .. .. 164 5 0 the Navy of correspond- 
ing rank. 


Retived Pay. 


365 0 .. Age of retirement: Volun- 
j 365 0 Age of reti t: Vol 
Chief inspectors of machinery. . 4 to tary, 55; a 60; 
500 0 0 or at any age if they 
j 328.10 0 have notserved for seven 
Inspector of machinery .. .. \ to years, 
450 0 0 
118 10 0 ..Voluntary, 50; compul- 
Fleet, staff, and chief engineers ¢ to sory, 55; or at any age 
\400 0 0 if they have not served 
for five years. 
’ { 8210 0 ..Voluntary, 40; compul- 
Engineers es ae 40. a 0s to sory, 45; or any age if 
\ 187 10 0 they have not served for 


five years. In cases of 
emergency, these ages 
can be extended to 45 
and 50. 

{ 20 0 O ..To be retired at 40, or any 
oe to age if they have not 

\ 50 0 0 served for five years. 

The number of engineers at the end of 1889 was 704%; 
divided into four chief inspectors, seven inspectors of 
machinery, 250 fleet, staff, and chief engineers, 239 engineers, 
ten engineers for temporary service, 194 assistant-engi- 
a Their proportion to the executive officers was one 

our. 

The duties of the Engineer-in-chief are responsibility to the 
Controller of the Navy, for all matters of design and con- 
struction of steam machinery in ships and boats. To give 
such professional advice and assistance as may be required 
by the Director of Dockyards in all matters relating to the 
extension, improvement, and maintenance of the machinery 
in dockyards and factories, as well as those relating to the 
repairs or alterations to machinery in ships and boats. To be 
Pm Yes jointly with the Director of Naval Construction 
and Assistant Controller and the Director of Naval Ordnance 
for the design and manufacture of gun mountings, and for 
the mechanical arrangements connected with the su ply and 
a of torpedo apparatus and electric lighting of dips and 

oats, 

The Director of Dockyards—a naval architect—is responsible 
to the Controller of the Navy in addition to the building and 
repairing of ships, for the maintenance and repair of all steam 
machinery in boats, dockyards, factories, and ships. 

_The duties of the inspectors of machinery are under the 
direction of the Commander-in-chief or senior officer to 
Superintend generally all matters connected with the 
steam machinery and boilers of the ships attached to the 
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Assistant-engineers 








squadron, and as desired, to visit such ships. To take every 
opportunity to ascertain the capabilities of the chief and other 
engineers, so as to be enabled to point out when called upon 
those who may be qualified for any particular service, or for 
advancement. As nearly all the inspectors of machinery are 
oe at the Admiralty, fe then and reserves at home 
and abroad, these important duties, especially in fleets or 
squadrons on foreign service, must be either fitfully performed, 
or entirely neglected. The qualification for chief inspectors 
of machinery is long and meritorious service; for inspectors of 
machinery to have served as fleet, staff, or chief engineer on 
full pay for five years. 

Engineer officers are to have charge of and be responsible 
for the maintenance in a state of efficient working order, and 
as far as may be of readiness for immediate use, of the 
machinery and boilers of the ships and boats, all auxiliary 
engines, distilling apparatus, electric lighting apparatus, 
engine-room fire-extinguishing apparatus, hydraulic machi- 
nery for guns and turrets, instruments for telegraphing 
signals, iron gun carriages, pumps connected with bilges or 
double bottoms and pipes, screw lifting apparatus, such 
portion of the hull and double bottom as are in his charge, 
either wholly or jointly with other officers, turret turning 
engines and gear, ventilating, steering, and capstan engines 
and gear, water-tight doors and sluice valves, including hori- 
zontal flap and trap doors as well as vertical hinged doors 
between decks, Whitehead torpedoes and submerged dis 
charging tubes and gear, winches for hoisting projectiles 
worked by steam. In addition, instructing the junior officers 
and ascertaining the capabilities of the engine-room artificers 
and stokers, and being responsible for the proper discharge of 
their duties. The qualifications for fleet engineers are eight 
years’ seniority as staff or chief engineer ; for staff engineer, 
four years’ seniority as chief engineer; for chief engineer, to 
have served as engineer for three years and to have passed the 
necessary examination; for engineer, to have served as assist- 
ant-engineer for five years and to have passed tho necessary 
examination ; for assistant-engineers, either to have been an 
engineer student in the dockyard at Devonport for five years 
and to have passed the final examination there, or to be 
between twenty and twenty-three years of age and have gone 
through the regular course at a recognised college for 
technical education, and to have been not less than three 
years under training at an engineering ostablishment 
approved by the Admiralty, and to have passed an examina- 
tion similar to the final one for engineer students. 

Vacancies for engineer students are filled principally by 
competitive examination of candidates between the ages of 
fourteen and sixteen, the remairder consisting of candidates 
nominated by the Admiralty and Secretary of State for the 
Colonies, and of such fitter apprentices, who, after having 
served four years, as have by reason of their unusual ability and 
good character been transferred to the engineers’ training 
college. The subjects of the competitive examination are : 
English, French or German, or Italian, Latin, Freehand 
Drawing, Geography, Mathematics, Physics and Chemistry— 
nearly the same as the examination for naval cadets, except 
that the latter have to pass in English History and Scripture. 
The nominated candidates pass a test examination in the 
same subjects. 

The period of training in the dockyard at Devonport is five 
years, to be reduced to four years in the case of those students 
who obtain 60 per cent. of the marks in the combined obliga- 
tory and optional subjects, and also pass very creditably in 
practical workmanship, professional subjects and knowledge 
of engine-room duties at the end of the fourth year. 

The payment required is £40 a year during the period of 
training. The students reside in the training school at 
Keyham under the supervision of the superintendent of the 
dockyard and a staff of officers, board, lodging, and medical 
attendance being furnished. Students receive practical 
training in the workshops, and instruction in iron shipbuild- 
ing in the dockyard. They attend the engineer students’ 
school for such periods and pursue such studies as may be 
determined upon, they also pass a portion of their time in the 
drawing-office. Means are afforded them of acquiring the 
groundwork of the knowledge required by a naval engineer 
respecting the working of marine engines and boilers, includ- 
ing those repairs which can be carried out afloat ; about these 
they cannot obtain much experience or knowledge, the time 
iormerly spent at sea having been omitted from the course of 
fnstruction ; the practical use of the various instruments used 
in the engine-room, also of the construction and working of 
electric light, torpedo, and gun machinery. Students are 
examined in practical engineering at the end of their second 
year, and are required to obtain 30 per cent. of the marks. 
They are also examined as to their practical acquirements 
and knowledge of steam machinery and shipbuilding at the 
end of the third, fourth, and fifth years. A certain degree of 
proficiency in these subjects is essential. The final examina- 
tion at the end of the fifth year is divided into obligatory 
and optional subjects, the former comprising 








Marks. 

Statics, hydrostatics, and graphic statics 600 
Hydraulics, pneumatics, and dynamics .. .. .. 600 
Elementary theory of mechanism and machinery 600 
Physics, Part I., heatand light... .. .. 2. «2 oo 500 
a » IL, electricity and magnetism .. .. .. 600 
Pee ee ee ee ee ee ee es ee 500 

ee ee ee ee 
Steam and the steam engine 600 
Practical engineering, PartI. .. 600 
i - Part II. .. 600 
Workshop appli and practi 600 
Mechanical drawing we ae 400 
Total 6,600 

The optional subjects are:— 

Advanced algebra and ae oo ee 500 
Conics and differential calculus... .. 1. 6. os ee oe 600 
Applied mechanics and strength of materials .. .. .. 600 
pS a a ee ee ee 500 
Design of machinery—details 600 
Elementary thermo-dynamics 600 
es 
Grand total.. .. .. .. .. 10,000 


The standard for admission to the Naval College is 60 per 
cent. on the combined total of the above subjects; for a second- 
class certificate under 60 per cent. of the combined subjects, 
and not less than 50 per cent. of the obligatory subjects; for a 
third-class certificate, under 50 per cent. of the combined 
subjects and not less than 30 per cent. of the obligatory 
subjects. Those passing with second and third-class certifi- 
cates remain in the Steam Reserve at Devonport, to be 
appointed to ships as their services are required. In the case 
of assistant-engineers from technical colleges, appointments 
will be made from those with first-class certificates only, 
unless their number is insufficient. In that case it may be 
completed from the second and third classes. Probationary 
assistant-engineers are confirmed in their appointments at the 


end of twelve months, and count the whole, nine and six months 
of that time for promotion according to the class of certificate 
acquired. Two assistant-engineers are selected annually from 
those taking the highest places at the examination at Green- 
wich to pass through a further scientific course if they desire 
it. They are allowed to study at the college for two more 
sessions. During this time they will be paid 7s. 6d. a day 
and 1s. 6d. a day towards the mess. In the vacations they 
will be attached to the dockyards or Steam Reserves, and be 
employed in sketching pa eg attending trials of new 
and repaired engines, and gaining such professional 
information as will be most useful to them for the purposes 
of engine design. On the completion of the further course at 
Greenwich they are sent to sea as assistant-engineers ; after 
one year’s service they are eligible to fill vacancies in the 
civil appointments in the dockyards and at the Admiralty. 
Before commencing the further course at Greenwich they 
have to enter into a bond with a surety for £500 not to leave 
her Majesty’s service within seven years of the completion of 
the further course, so as to refund the charges of their 
education borne by the public. The resignation in every case 
to be subject to the approval of the Admiralty. 

Engineers belonging to the Naval Reserve will be called out 
for active service by proclamation, and will be liable to serve 
during any national emergency or until regularly discharged by 
the Admiralty. The qualifications for both engineers and 
assistant-engineers are the possession of first and second-class 
certificates of competency under the Merchant Shipping Acts, 
and to have served at sea three years and one year respectively. 
With the exception of £30 for equipment when called out, 
there is not any allowance or retaining fee to secure their 
services. The numbers are fixed at—engineers, 150; assistant- 
engineers, 150.5 The numbers enrolled at the end of 1889 were— 
engineers, 47; assistant-engineers, 4; seventeen per cent. of 
the establishment. 

(To be continued.) 








WEAR OF RAILS IN TUNNELS. 


THE two sections of worn rail which are shown here illus- 
trate the difference in the wear and deterioration of rails in 
and out of tunnels. They are from 67]b. rails put in the 
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track April, 1883, and taken out February, 1890, Fig. 1 is 
from a rail inside the Musconetcong tunnel, on the New 
Jersey Division of the Lehigh Valley Railroad. Fig. 2 is 
from a rail just outside of the tunnel, in the same track. 
The dotted line on Fig. 2 shows the original section as well 














as it could be traced from a blue print which had shrunk 
somewhat. The natural wear and the effect of corrosion 
— be well compared in these two sections of rails, which 
h been subjected to the same traffic, under conditions 
identical in every particular, except that one rail was in a 
tunnel and the other was outside.—Railroad Gazette. 








THE CHESTER-LE-STREET UNION RuRAL SANITARY AUTHORITY 
have approved of four schemes of main sewerage and sewage dis- 
1 for (1) Birtley, (2) Witton Gilbert, (3) Sacriston and Daisy 
ill, and (4) Edmondsley, in the county of Durham, with a total 
estimated population of 10,000, per plans prepared by Mr. D. 
Balfour, M. Inst. C.E., F.G.S., Newcastle-on-Tyne. he main 
sewerage embraces about twelve miles of pipe sewers, and the 
sewage will be purified by the process of intermittent land filtra- 
tion, the total cost being estimated at £14,000. The necessary 
_— for the compulsory purchase of the land are now being 
taken, sy 


ELECTRICAL STANDARDS.—The President of the Board of Trade has 
appointed aCommittee consisting of the following gentlemen, viz.:— 
Lord Rayleigh; F.2.S., Sir Wm. Thomson, F.R.S., representing the 
Royal agg 5 Professor G. Carey Foster, F.R.S., R. T. Glaze- 
brook, Esq., F.R.S., representing the British Association for the 
Advancement of Science ; Dr. John Hopkinson, F.R.S., Professor 
W. E. Ayrton, F.R.S., representing the Institution of Electrical 
Engineers ; E. Graves, Esq., W. H. Preece, Esq., F.R.S., repre- 
senting the General Post Office; Courtenay Boyle, Esq., C.B., 
Major P. Cardew, R.E., representing the Board of Trade, to con- 
sider whether any, and if so, what steps should be taken for the 
provision of electrical standards. The first meeting of the Com- 
mittee will be held at the Board of Trade on Thursday the 15th of 
January, 1891. Sir Charles Blomefield, of the Board of Trade, 
will act as secretary to the Committee. 








5 72 and 4 respectively. 


i 
i 


THE ENGINEER 


Dec. 26, 1890, 








BOILER-MAKING MACHINERY. 


MESSRS. GEORGE BOOTH AND CO., HALIFAX, ENGINEERS, 
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GROUND 


BOILER-MAKING MACHINE. 


WE illustrate above a machine which has been specially 
designed and constructed by Messrs. George Booth and Co. for 
Messrs. Harvey and Co., Hayle, Cornwall, for drilling rivet 
holes and turning the ends of marine boilers, &c. As will be 
seen, the beds are in two parts. 
long respectively, by 4ft. 44in. wide, and are bolted together 
at right angles. At the end of the latter bed is permanently 
fixed a standard carrying two drill saddles, one above the 


other, which have a vertical adjustment of 12ft. by hand | 
power, and which carry two telescopic steel spindles, the | 


outer spindle being 3in. diameter, carried in a cast iron 
socket slide, with the spindle noses running against a 
hardened steel washer. They have a self-acting positive feed 


of 8in. traverse, which can be instantly disengaged for quick | 
withdrawal of drill; they are also arranged to be driven right | 
or left-hand, in order that they may be used for tapping 





They are 21ft. and 18ft. 6in. | 


i i 


| when required, and the saddles are balanced for easy adjust- 
| ment. 


A circular table 8ft. diameter is placed in front of 
the standard, on the centre line with the drills, which can 
be rotated by a hand-wheel connected to the worm-whcel, 
gearing into the large worm-wheel secured to the under-side 
of the table. The table can be adjusted by a screw and 
ratchet lever to suit the various diameters of shells to be 
drilled. The shells are secured to the table by six overhang- 
ing portable jaws, having steel set-screws for holding the 
shell in position whilst the longitudinal and vertical seams 
are being drilled. When the table is required to be used for 
turning boiler ends, the overhanging jaws are removed and 
the hand-wheel disconnected, the bevel pinion put in gear in 
order-that the table may be rotated by power by a three-speed 
cone pulley, as shown on the plan. A compound tool-rest— 
which is not shown in the illustration—is placed across the 
bed for holding the turning tool, which is adjusted by band 
feed motion. It will, therefore, be seen that one part of the 
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Pit for access to Gearing of both Standard 
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machine can be used independently for drilling and turning, 
a second standard being placed on the left-hand bed for 
boring tube holes and tapping stay tube and bolt holes, 
which has a self-acting horizontal traverse of 14ft. Gin., and 
is fitted with a saddle having a vertical traverse of 12ft. by 
hand motion, and which is balanced for easy adjustment. 
The spindle is steel, 3in. diameter, fitted with steel mitre 
clutch wheels and clutch box for reversing, having a sclf- 
acting variable feed traverse of 2ft., which can be disengaged 
instantly in order that the spindle may be withdrawn 
| quickly, or entirely released for tapping. It is driven by 
| single and double-purchase by a three-speed cone and gearing 
| placed at the left-hand end of the bed. It will, therefore, be 
seen by referring to the illustration that all the hand-wheels 
and levers for adjustment of the spindles are within easy 
reach-of the attendant, and two boilers may be operated 
| upon at the same time. The machine is supplied with three 
countershafts, in order to drive each part independently, and 
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although it weighs upwards of 26 tons, it occupies but little 

und space, through its simplicity of cons ruction ; and for 
the amount of work it will produce, it will commend itself to 
those engineers who appreciate this class of machinery. The 
machine is giving entire satisfaction. 








T IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From ous own Correspondent.) 


Tue Christmas holidays are of course leading to the usual tem- 

rary suspension of work at the present time, and in addition to 
this, manufacturers have just ooeney had to reckon with the very 
severe weather, which has interfe: to some extent with opera- 
tions in consequence of the difficulty which has been experienced 
in obtaining supplies of fuel. 

To thoroughly appreciate the present trade position, it is 
necessary to contrast it with the state of things that obtained at 
this time a twelvemonth ago. A trade boom was then in progress, 
it having originated by the reckless speculation in Glasgow 
warrants which took place about that time. Indeed, when 1890 
opened, prospects in the South Staffordshire iron trade were 
considered more favourable than for a dozen years previously, 
both the pig iron and finished iron markets being extremely firm, 
and sellers we reluctance to do more business than they 
could help, believing that prices would still further rise, and that 
the vont therefore gain by holding back for more money. 

arked bars, shortly after the year opened, were advanced 10s. 
per ton, making the standard prices £9 10s. They remained un- 
changed at this price at the quarterly meeting in April. Just 
reviously, however, to the July quarterly gathering they were 
ropped £1 per ton, making them £8 10s., and at this they remain 
at the present time. 

Common bars have, during the year, had a similar experience to 
that which has been passed through by marked descriptions. 
Commencing the year at the decidedly high figure of £8 15s., they 
could be had in April at the level £8, and by the time half the year 
was over they were abundant at £6 10s. From this figure to £6 5s, 
is the range they at present traverse. 

Salvanised sheets were in good demand when the present year 
began, and before a fortnight had passed the price for galvanised 
corragated sheets was raised £1 per ton, making doubles in 
bundles, f.o.b., Liverpool, £16 10s, to £17, according to quality. 
The d d fell off derably, and by the time half the year 
had been passed through, doubles in bundles could be obtained at 
as low as £11 17s, 6d. A slight improvement in price has, how- 
ever, since been observable mainly owing to the high rates pre- 
vailing for spelter, although it may also be said that the demand is 
somewhat better than it was a few months back. At the present 
time galvanised doubles are quoted £12 17s, 6d, to £13, f.0.b. 
Liverpool. 

The black sheet makers were in clover when 1890 set in. Prices 
had just been advanced, making singles £10 5s., doubles £10 15s., 
and lattens £11 15s. The price was kept up during the ensuing 
three months, but after that there was a decided weakening in 
demand ; and the Sheet Makers’ Association began to find it 
impossible, in face of the falling market, to maintain any rigid 
quotation. They accordingly withdrew their official list, and gave 
makers leave to get what prices they could. The fi generally 
asked at the July quarterly meeting was £7 17s. 6d. for singles, 
£8 7s. 6d. for doubles, and £9 7s, 6d. for lattens. A few months 
later the association met again, and reported that efforts had been 
made to secure the adherence of certain firms who previously had 
not belo to the organisation, but that these efforts had failed. 
Undersel could therefore not be stopped ; and it was decided 
that the official list should still continue in abeyance. This 
arrangement has continued to the present time. Sheets are now 
quoted £7 10s. for singles, £8 for doubles, and £9 for lattens. 

Tube strip was selling briskly in January, the demand indeed 
being so good that prices were put up 15s, per ton, the new rate 
becoming as high as £9 per ton. he call did not, however, 
remain sufficiently strong to warrant the continuance of this 
advance during the ensuing three months, and it had to be taken 
off again, bringing the price down to £8 5s. in April. The antici- 
pations of a recovery were not realised, and at the July quarterly 
meeting the price was down to £7 5s. In October the figure was 
£6 17s. 6d., and as the year closes gas-tube strip can be obtained 
at £6 15s., or 45s. less than in January of 1890. 

Staffordshire cinder pigs when 1889 closed were up at the 
unusually high price of 67s. 6d. Three months later they could 
be bought at as low as 52s, 6d. When the first half of the year 
had passed this description of crude iron stood at 40s., and at this 





NOTES FROM LANCASHIRE. 
(From our own Correspondent, 


Manchester.—So far as the weight of actual buying is concerned 
business is now practically over for the present year, and a brief 
review of the course of trade during the twelve months will be 
of interest. With rd to the iron trade, the close of 1890 is in 
striking contrast with the condition of the market at the com- 
mencement of the year. Early in January the market was in a 
most excited condition, with rapidly advancing prices and a feverish 
anxiety to buy. December has witnessed an almost t con- 
dition of trade, and a general pressure to sell. Prices in December 
compared with those in January show a drop of 25s. to 30s. per ton 
on pig iron, and about £2 5s. to £2 7s. 6d. on bars, whilst steel 
plates have fallen quite £3 per ton. An extraordinary feature in 
connection with this great drop in prices and the depressed condi- 
tion of trade with the close of the ear is the fact that during the 
twelve months stocks of pig iron have been enormously reduced, 
and that during the three closing months of the year the make of 
pig iron in Scotland has practically been entirely suspended owing 
to the strike of blast furnacemen on the Clyde. In view of these 
conditions, and the fact that there is no present appreciable slacken- 
ing of activity in the principal iron-using branches of industry, 
there would seem to be every reason to anticipate some improve- 
ment in trade when business - fairly settled into its usual course 
after the commencement of the ensuing year. 

The ccndition of the engineering industries of this district has 
been generally satisfactory all through the year. The activity 
which characterised all branches at the commencement has been 
generally well maintained to the close, and although in some depart- 
ments there is a not quite that weight of work ahead which 
was the case at the close of 1889, still, there is no present indication 
of any declining trade. Machine too] makers have all been exceed- 
ingly busy, both in the light and heavy departments, and the 
leading firms are all well supplied with work to keep them pretty 
fully engaged fcr some time to come. Amongst stationary engine 
builders there has perhaps been some quieting-down, as compared 
with the great pressure of work which they were experiencing 
during the preceding year; but even in this branch there has been 
nothing approaching actual quietude. Locomotive builders and 
manufacturers of railway rolling stock have all been kept very 
fully occupied, and with the close of the year large contracts have 
been given out by several of the railway companies which will keep 
local firms fully engaged for a considerable portion of the ensuin 
year. Boiler makers have also been exceedingly busy, an 
in this branch of trade there has been no scarcity of new 
work coming forward, and although perhaps new orders are 
just now not coming forward quite so freely as of late, there is no 
present prospect of any material decrease of activity. For the 
workmen there has necessarily been full employment all through 
the year, and the returns of the trades union organisations have 
shown a lower percentage of unemployed members on the books 
than has been the case for the last eight or nine years. Not onl 
have the societies benefitted largely by the exceptionally small 
demands that have been made upon their funds for out-of-work 
donation, but they have considerably increased membership, and 
this has been especially the case with the Amalgamated Society of 
Engineers, who, during twelve months, has added nearly 7800 
new members, and with the close of the year its total membership 
numbers nearly 68,000. With regard to the shipbuilding industry on 
the Mersey, during the past year the returns of the principal 
firms show that business has been fairly active, although the total 
tonnage turned out in 1890 does not equal that of the previous 
year. The total tonnage turned out during the past year is 27,763, 
as compared with 35,773 tons in 1889, 22,538 in 1888, 19,664 in 
1887, and 20,966 in 1886, 

In the pig iron trade the year opened with a strong upward 
tendency, the inquiry coming forward being far in excess of what 
either makers or merchants were in a position to entertain. 
Makers being already heavily oversold, had little or nothing to 
offer ; whilst merchants, in view of further ae upward 
movements in prices, and the difficulties experienced in obtaining 
supplies, were excessively cautious about committing themselves to 
further engagements. cashire makers were quoting 72s. 6d. to 
73s.; Lincolnshire, 74s. to 75s., and 75s. 6d. for forge and foundry, 
and Derbyshire about 78s. to 78s. 3d. for best foundry qualities, 
less 24, delivered equal to Manchester. So far as outside brands 
coming into this district are concerned, quotations for these have 
been so much governed by the constant fluctuations of warrants at 
Glasgow and Middlesbrough that they scareely come within the 
scope of a Lancashire trade review, and can be more adequately 
dealt with in connection with the districts to which they more 
particularly belong. As regards local and district brands there 
was, during the early part of the year, a continued strong upward 





figure, with occasional temporary fluctuations, it has r up 
to the present time. Part-mine pigs have fallen to an almost 
similar extent. Beginning the year at 75s., they dropped to 55s. 
in April, and 45s. mn iy In October they slightly recovered, 
and at the present time they range from 45s, to 47s, 6d., or about 
30s. less than when the present year began. 

Better qualities of crude iron have fluctuated less than the 
second and third-rate sorts, although they, too, have experienced 
to some extent a retrograde movement. Thus hot air all-mine 
opened the twelvemonth at from 90s. to 95s., and cold air at from 
115s, to 120s. A falling off in demand during the first six months 
left hot blast quoted in April at 62s, 6d. After a very quiet 
summer, however, they again sumewhat improved, and at the 
October quarterly meetings 70s. was asked for them, all-mine cold 
blast being quoted on the same occasion £5. At the present time 
hot air pigs are a shade higher than the autumn prices, and cold 
blast are quoted about the same as then. 

From the foregoing review of the year it will be seen that the 
abnormal activity of the earliest portion of it was occasioned by 
undue speculation in the Glasgow warrant market, it was followed 
by a rapid tumble-down of prices which lasted in full force up to 
the summer, and for some time beyond it. Prices then seemed to 
have touched bottom, and since then they have been for the most 
part stationary. It had been hoped by many iron and steel 
masters that the winter would see a recovery from the previous 
weakness, and there are many who still hold that such recovery, 
although delayed by several disturbing influences, such as the 
McKinley Tariff on the financial crisis, has not been altogether 
precluded, but that it has only been postponed, and that the late 
Spring or early summer will see a more cheerful state of things, 

In connection with the state of trade in heavy ironfoundry and 
engineers’ sation it is noteworthy that Messrs, J. and 8, Roberts, 
Swan and Small Hall Foundries, have converted their business into 
a limited liability company, under the style of J. and S. Roberts, 
Limited. The registered capital is fixed at £120,000, divided into 
400 preference shares of £10 each and 8000 ordinary shares of a like 
amount. The directors are Messrs. John Roberts, Isaac Jenks 
(Wolverhampton), John Hampton, Samuel Roberts, Walter Jenks 
i olverhampton), and H berts. It may be mentioned that 
Mr. Isaac Jenks and Mr. Walter Jenks are partners in the old- 
established steelmaking firm of Isaac Jenks and Sons, of the 
Minerva Steel Works, Horseley Fields, Wolverhampton. 

The Birmingham and District Railway and Canal Freighters’ 
Association has now exhausted such funds as were subscri » and 
its officers, the Mayorof Birmingham (Alderman Clayton), Alderman 

trow, and Mr. Frank Impey, have this week issued a circular an- 
nouncing that unless further funds are forthcoming the battle with 
the railway companies, so far as the industries of the Midlands are 
concerned, must perforce be suspended. As the fight is not more 

half over, and the main danger is still facing the traders, such 
& result would be calamitous. In the trade interests of the district 
it is sincerely to be hoped that this organisation, which so far has 
done excellent service in fighting the railway rates battle inch by 
inch, will not at the eleventh hour be allowed to retire from the 


campaign through lack of the sinews of war, 





y> cashire makers ceasing to quote altogether, whilst 
for Lincolnshire iron quotations touched 75s. to 77s. 6d., and for 
Derbyshire about 81s. 6d., less 24, delivered. The altogether 
unexpected collapse in warrants, however, brought about a 
sudden cessation of further buying before the close of the month ; 
although makers being well sold were enabled for the time being 
to hol on to their prices, merchants began to ‘‘ bear” the market 
freely and gradually, makers’ — were forced down, there being 
a giving way during the first three months of quite 10s. to 15s. per 
ton according to brand. With one or two slight fluctuations the 
market continued in a depressed condition all through the —_—— 
quarter, with consumers buying only from hand to mouth an 
prices tending steadily downwards, Lancashire makers quoting 
about 48s, to 49s., Lincolnshire from 47s. to 47s. 6d., and Derby- 
shire from 47s. 6d. to 50s., less 24, delivered. During the first 
portion of the second half of the year some temporary improve- 
ment was experienced, but any actually increased weight of buying 
was brought about mainly by the threatening aspect of labour 
questions, and consequent anxiety of merchants and dealers with 
regard to the future. Merchants bought pretty largely for forward 
delivery, and this brought about an advance in prices of some- 
thing like 1s, 6d. to 2s, per ton from the lowest bags which had 
been taken, Lancashire makers being firm at 50s. to 5ls., Lin- 
colnshire 48s. 6d. to 49s, 6d., and Derbyshire at from 49s., and 
50s. up to 53s, and 54s., less 24, delivered. These advanced prices, 
however, speedily checked further buying, and business generally 
- back into its previously quiet condition. With the close of 

ptember the commencement of the dispute with the blast 
fur in Scotland in gave a temporary stimulus to the 
market, and for the time being strengthened prices, Lincolnshi 
getting up to 50s. and 52s., and the best foundry brands of Derby- 
shire up to 55s, 6d., less 24, delivered. The improvement, how- 
ever, was but very short lived, and notwithstanding the continu- 
ance of the strike on the Clyde prices steadily declined. The with- 
drawal to some extent of Scotch and Middlesbrough iron from the 
Manchester market helped to strengthen the position of local and 
district makers; but, notwithstanding this, they were unable to 
maintain their prices, and business relapsed into an altogether 
lifeless condition. As the year further advanced, the financial 
troubles in London tended to intensify the generally depressed 
condition of trade, and prices were still further forced downwards 
until, with the close of the year, Lincolnshire iron is obtainable at 
about 45s. 6d. to 46s. for forge, and 47s. 6d. to 48s. for foundry, 
and Derbyshire at from 44s. and 45s. for the ater pel forge qualities 
to 50s, and 51s. for ordinary brands, although some brands are 
still quoted at 54s., less 24, delivered equal to Manchester. Local 
makers’ quotations are nominally of the basis of 48s. 6d. to 49s, 6d., 
but are altogether out of the market, 

The manafactured iron trade also commenced the year with an 
active demand for all descriptions of finished goods, but this was 
not long maintained, and as new orders fell off, an anxiety was 
very soon may yen makers to secure work, with the result that 
prices began to ily give way. Bars, which in January were 
firm on the basis of £8 10s. to £8 12s, 6d. per ton, delivered in the 
Manchester district, got down to £8 per ton during the first three 








months, and before the close of the first half of the year makers 
were ready sellers at £6 10s. per ton delivered. ere was & 
further giving way in prices during July, until £6 5s. became a 
very general figure, and as low as £6 2s. 6d. was taken; then 
followed some increased weight of buying, which brought quota- 
tions back to £6 10s. This improvement, however, was only 
temporary, and during the closing part of the year finished iron 
makers have been only porns y Brg op oy from hand to 
mouth, whilst prices have again got back to £6 2s. 6d. and £6 5s. 
per ton delivered. 

Business in the steel trade has followed pretty much the same 
course as in raw and manufactured iron. Hematites have varied 
to an equal extent with common iron, good foundry qualities, at 
the commencement of the year, being quoted at 91s, to 92s., less 
24, delivered equal to Manchester, and with only temporary 
fluctuations they have shown a steady downward tendency, until at 
the close they are not quoted at more than about 64s., less 24. In 
steel plates there has been a gvod deal of fluctuation during the 

ast twelve months, prices in January touching £12 5s. for good 

iler-making qualities delivered in the Manchester district, but 
this figure was not long maintained, and before the close of the 
first month prices commenced to tend steadily downwards, until 
with the end of the first six months they touched £7 17s. 6d. to £8 

r ton. These low figures brought forward a fair amount of 

uying, and gradually prices moved upwards to about £8 5s. and 

810s. With the close of the year there is again a downward 
tendency, and although makers quote £8 to £8 ds. and £8 7s. 6d. 
for good boiler-making qualities delivered in the Manchester 
district, the actual selling prices have got back to something like 
£7 17s. 6d. and £8 per ton, 

The coal trade has not shown the same fiuctuations as the iron 
and steel industries, and during the year a fairly satisfactory 
business has been done, although prices, notwithstanding the 
advance of 10 cent, in wages conceded to the men, are with 
the close slightly under those which were being quoted in January. 
The coal trade commenced the year with an upward movement 
in all descriptions of fuel, owing to a previous advance in miners’ 
wages, and prices were advanced in January fully 1s. 6d. to 2s., 
best coals at the pit mouth being quoted at 13s. to 13s. 6d.; seconds, 
lls. to 11s. 6d.; common coals, 10s. 6d. to 1ls.; steam and forge 
coals, 10s.; burgy, 8s. 6d. to 9s.; best slack, 7s. 6d. to 8s.; and 
common, about 7s. per ton. The exceptional mildness of the 
winter, however, ‘neal to throw a good deal of round coal upon 
the market, which had the effect of weakening prices ; and even 
during the winter months they commenced to move downwards, 
The agitation amongst the miners early on in the year for a further 
advance in wages, and the temporary stoppage of the pits which 
resulted, tended for a time to bring upon the market an excep- 
tional pressure for all descriptions of fuel; and during the con- 
tinuance of the short strike there was almost a panic amongst 
consumers and merchants with regard to supplies and an 
advance in prices of from 2s, 6d. to 5s. per ton. The sudden 
collapse of the strike, however, speedily brought about a cessa- 
tion of the demand and a return to something like previous 

rices, whilst during the succeeding portion of the year there has 

n only a moderate business doing. The slackening off in the 
iron trade necessarily caused a lessened consumption of the 
commoner sorts of round coals, whilst engine classes of fuel have 
been a complete drug upon the market. With the close of the 
year there has been some improvement in trade, and a slight 
recovery in prices, best coals averaging 12s. 6d. to 13s.; seconds, 
10s. up to 11s. 6d.; common coals, 9s, to 9s. 6d.; burgy, 7s. 6d. to 
8s.; best slack, 6s, 6d. to 7s.; and common, 5s. to 5s. 6d. per ton. 
Contracts for good screened gas coal having averaged 10s. to 10s. 6d., 
being an advance of about 2s., and for locomotive fuel 9s. 3d. to 
9s, 9d. per ton, an advance of about 2s. 6d. on last season’s contracts. 

Coke has been in fairly good demand during the year; and 
although there is not that pressure for supplies at the close as 
was the case at the commencement, and prices have had to give 
way in consequence, they have not fluctuated to the same extent 
in other districts. During the first portion of the year best 
foundry cokes were averaging 21s, to 22s. per ton at the ovens, and 
with the close prices are firm, at about 17s. to 18s. per ton. 

The Manchester iron market was moderately attended, but 
extremely flat. The less favourable reports from Glasgow checked 
buying, and for the very small business offering, makers, in many 
instances, do not care to quote, but prefer to hold until the turn 
of the year rather than entertain business at the extremely low 
figures which buyers expect. Where anything is doing in pig iron 
it is only at very low prices, but quotations remain nominally un- 
changed. Finished iron is extremely dull, and manufacturers in 
some instances not quoting for the present, as business is only 
obtainable at unremunerative rates. Hematite is steady at late 
quotations, with moderate sales reported. Steel plates rather easier, 
but very little doing generally. There is a very irregular tone 
throughout the market, and a disposition to allow business to stand 
in abeyance until after the turn of the vear. 

Barrow.—There is a better report this week of the hematite pig 
iron trade. More business has been done, and there is a fuller 
inquiry for all classes of metal, especially for forward delivery. 
Warrants have improved in price to 54s. 6d. per ton net cash, and 
makers are asking 55s. for mixed Bessemer numbers, net f.o.b., 
with 54s. 6d. for No. 3 forge and foundry qualities. There isa steady 
output of pig iron, and all is being used. Makers who cleared nearly 
all their stocks a short time ago, when prices were better, are not 
increasing their holdings, and at the same time are cautious about 
putting additional furnaces in blast, although some have been pre- 
pared for the purpose. It is probable, however, that some fur- 
naces which are out of order or ‘‘sick” will have to be blown out 
for repairs; and if the demand for iron improves, others which 
have been rebuilt and re-lined will be put in blast. It is satisfac- 
tory to note that the steel trade will furnish plenty of orders for 

ig iron, at any rate in the early months of the new year, and it is 

lieved when the shipping season opens next spring another im- 
petus will be given to the hematite trade. 

The steel trade in its two departments of Bessemer and Siemens- 
Martin is the greatest source of demand, and if briskness is main- 
tained in these branches a steady run in the pig iron trade may be 
expected. There is reason to believe from present indications that 
a good volume of trade will be done in both Bessemer and Siemens- 
Martin steel during the ensuing year, but it is questionable 
whether the orders will be as numerous and as heavy as they have 
been during the year now drawing to its close. 

In the steel rail trade a better tone is reported by reason of new 
orders just placed, others are offering, and it is probable from 
present appearances they will afford local makers an eae 
of being very busy for a few months tocome. £4 17s. 6d. is the 
current quotation for huavy sections of rails net f.o.b. ; £6 for light 
rails, and £7 for colliery secti The busi doing in steel ship- 
building material is brisk on local account, but the demand from 
outside districts is not active owing to the quietness which now 
characterises the shipbuilding trade, so far as new tonnage is con- 
cerned. Barrow, however, is exceptionally well placed for orders 
in shipbuilding, and is likely to be still more soin the early future. 
Engineers, ironfounders, and boiler makers are all very busy. 

ron ore enjoys a steady market, and prices are unchanged at 
12s, per ton for average qualities, net at mines. 

Coal and coke are y trades. The demand is , and so 
is the supply. Prices are unchanged. Coke from the East Coast 
ovens, delivered here, is quoted at 21s. to 22s. per ton. 

Shipping is not well employed, and there is not so much metal 
being exported as at this time last year. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
TuIs week trade altogether is very quiet, as might be expected, 
but the tone is, on the whole, somewhat more cheerful than it has 
been, and there seems to be an idea that consumers will buy more 
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freely after the holidays than they have for the t month or 
two ; at any rate, inquiries have within the last few days been more 
numerous. It is very satisfactory to ironmasters that the strike of 
railway servants on Tyneside and Wearside has been off. 
In any case they will have difficulties in getting adequate supplies 
of coke on account of the holidays at the collieries, but a strike of 
railway men such as was threatened would have so disorganised 
traffic that it would have seriously interfered with the deliveries 
of what coke could be got, and so greatly hamper the working of 
the furnaces. The finished ironworks would not have felt it so 
severely, because they will be stopped for the holidays. Ironmasters 
in Cleveland are complaining in many cases of the short supply of 
trucks, and coalowners also suffer from a like cause. In a number 
of instances time has been lost both at collieries and ironstone 
mines, because trucks have not been available to convey all the 
produce away ; and consumers of pig iron, especially in the Shef- 
field district, frequently have to complain of the non-delivery to 
time of their supplies from this district, but this is due, not to the 
ironmakers, but to the railway company, who fail to send the 
wagons. Several large freighters say this state of things is causing 
them much inconvenience. It is evident that the North-Eastern 
Railway requires a larger supply of rolling stock, for the incon- 
venience is almost as great as it was some eighteen months ago, and 
would be more keenly felt if trade were as brisk as it was expected 
to be. 

The Cleveland ironmasters, after having a lengthy conference 
with the representatives of the men, have declined to entertain the 
proposal to establish an eight hours’ shift at the blast furnaces in 
the district. They are not in a pesition to make any change that 
will add to the cost of producing iron, and they are convinced that 
the establishment of an eight hours’ shift would undoubtedly 
increase the cost of labour probably 30 per cent. Thus to add 
that to the expenses of making pigs, when already the manu- 
facture is not profitable, is out of the question. Still less likely 
are the ironmasters to adopt the proposal, when they have before 
them the experience of the one firm in the district that has tried 
the eight hours, This was the Acklam Iron Company, Middles- 
brough, which adopted the shortened shift in the spring, working 
with three sets of men per day, but so unsatisfactorily has the 
experiment worked that it will abandon it and go back to the 
old twelve hours’ shift with the advent of the New Year. The 
difficulty of getting the men to work regularly has been increased, 
especially those who worked in the shift which commenced late at 
night. The fact, also, that the eight hours’ shift has been tried in 
America and abandoned, will deter the Cleveland masters from 
adopting it. 

It has been decided to give all the Cleveland blast furnacemen 
who work regularly during the holiday season—from December 
24th to January 2nd—a Christmas-box of half-a-crown. The men 
asked to be paid for Christmas Day as for a Sunday, viz., time and 
a-half. It has been the custom at several works for some years to 
give the 2s. 6d. to men who attended to their work at Christmas, 
but last year the custom was made general, and this year it has 
again been followed out. The masters have intimated that at an 
early date it will be necessary to ask the men to submit to a 
reduction of wayes. They do not state the amount, but say it will 
be substantial. Probably also the ironstone miners will be 
required to accept a reduction; but, as yet, no intimation has been 
given to them. It is proposed ameng the miners to endeavour to 
nationalise the Cleveland Miners’ Association, which is at present 
confined to the Cleveland district, thus following the lead of the 
Blast Furnacemen’s Union. 

I reported last week the ects out of a hematite furnace at 
the Linthorpe Ironworks, Middlesbrough, and the damping down 
of a basic furnace at the Acklam Works, and I now nd that 
Sir B. Samuelson and Co. have damped down a hematite furnace 
at Newport Ironworks, these stoppages being necessitated by the 
unprofitable character of the pig iron trade and partly by the 
difficulties of getting materials and despatching produce. ere 
are rumours that other furnaces will be stopped before very 
long, if prices are not increased or cost decreased. Coke at 
16s. 6d. per ton, delivered at Middlesbrough furnaces during the 
next half-year, is much too high a figure with No. 3 pig iron at 
43s. 6d.; but cokemakers are in such a position that they will take 
no less, though probably the stoppage of the furnaces above- 
mentioned may moderate their ideas, as that will mean a decrease 
of 1700 or 1800 tons weekly in the consumption of coke, and 
nr is a probability of a further decrease if prices of fuel are 

ept up. ; 

The price of No. 3 g.m.b. Cleveland iron has been advanced to 
43s. 3d. per ton for prompt f.o.b. deliveries, and some merchants 
quote 43s. 6d. There is some inquiry for forward deliveries ; but 
makers will not sell, except at sucha price above present rates that 
buyers will not give it. iddlesbrough have this week realised a 
figure above anything that has prevailed this month. Sellers ask 
43s, 6d. cash. Grey forge is 41s. 6d., and No. 4 foundry 42s., 
while mixed numbers East Coast hematite are 56s. at works. 

The finished iron and steel trades are quiet, but still the pros- 
pects are not as depressing as they were. In addition to the 
17,700 ton rail order booked last week by Messrs. Bolckow, Vaughan, 
and Co, for the Indian State Railways, they have have secured one 
for nearly 10,000 tons for a German railway, and this is worth 
noting, as it is, we believe, the first German rail order that has been 
placed out of Germany for many years. The North-Eastern Steel 
Company has secured a 1250-ton order for the New Zealand rail- 
ways, and 5000 tons for the Highland Railway. The North-Eastern 
Steel Company is now rolling about 2750 tons of steel rails per weel:, 
and Messrs. Bolckow, Vaughan, and Co. over 4000 tons per week. 
There is more inquiry for rails than there has been for a long 
time past. The holidays at the rolling mills are this year to be 
longer than usual. The Eston Steel Works closed on Saturday for 
a fortnight ; the North-Eastern Steel Company are working, but 
will stop for three weeks in January. Messrs. Reisen, Long, and 
Company are intending to stop three weeks, these two latter for 
repairs and alterations, and not from dearth of orders. The 
Anderston Foundry, employing when in full work over 1000 hands, 
and half of which is now standing idle, will close — for 
three weeks, but generally the stoppages will be from Wednesday 
night this week to Thursday morning next, and in some cases the 
following Monday. 

The wages of steel workers at Consett, which are regulated by a 
sliding scale based upon the prices realised by the firm, and which 
are now 10 per cent. above what they were on January Ist last, will 
be reduced 74 per cent. from the beginning of the new year, the 
prices realised having fallen very considerably. This sliding scale 
practically determines the rates of wages at several other steel 
works in the North of England. 

Messrs. Harris have purchased, and are transforming into a 
marine engineering works, the establishment of the Cleveland Bolt 
and Nut Company in Commercial-street, Middlesbrough, which has 
been practically dismantled for more than ten years, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


BUSINESS is comparatively quiet in the Glasgow pig iron market. 
The inquiry for home consumption is very light, as purchasers are 
not inclined to enter into fresh engagements at present. The 
shipping demand is also restricted, on account of the holiday 
season. Transactions in the warrant market have been chiefly 
confined to Scotch iron. It is stated that considerable quantities 


of warrants are being quietly picked up at the low prices now 
prevailing as an investment, the buyers considering that they will 
obtain higher prices for their iron early in the coming year. 

It has been the practice for a long time to make up the annual 
statistics of the pig iron trade at Christmas. This custom is now 
from, and the figures are to be brought down to the 
The official reports of the ironmasters and mer- 


to be de 
end of the year. 


chants will not be issued till Monday, January 5th. It is believed 
that the statistics will show that in the course of the year there 
has been a total reduction of over 400,000 tons in the public and 
private stocks of pig iron held in Scotland. The year’s production 
of pig iron will appear to be at least 200,000 tons less than it would 
have been had the furnaces not been put out of blast owing to the 
furnacemen’s strike. The shipments will be a few thousand tons 
larger than they were in 1889. 

A good deal of interest is taken in an effort now being made to 
ascertain the actual number of Scotch pig iron warrants available 
for circulation. It is understood that since a number of the 
makers’ brands could not be obtained from the works, warrants 
had been split in order to obtain either No. 1 or No. 3 as required 
for shipment or home consumption. When this has been done, 
the documents cease to be negotiable. The rumour goes that a 
large quantity of the iron in store is thus affected, and is, there- 
fore, not available for sale in the warrant market. 

The Scottish Pig Iron Association bas resolved to restrict the 
numbers of its members, and to admit no further applicants until 
vacancies occur. It has also been decided that in future no one 
shall be admitted to the pig iron ‘‘ ring” who has not had experience 
of business in the iron trade. 

The malleable iron branch is becoming much quieter. There is 
very little fresh business on offer; and, wing to the holiday season, 
manufacturers have not been pressing for orders. The lowest grade 
of common bars is now guoted at £6 10s., being a reducticn of 
2s. 6d. a-ton ; but the second grade is maintained at £6 15s., and 
the highest grade at £6 17s. 6d., subject in each case to the usual 
5 per cent. reduction. 

The steel trade is in a somewhat unsatisfactory state. Little 
fresh business is to be had, and the prices offered are so low that 
some makers have been refusing them, preferring to stopa portion 
of their works until after the turn of the year. 

Business in the coal trade has continued beyond expecta- 
tion, there has been a further increase of 3d. a ton in the price of 
main coal for export, and the best household sorts are also 3d. 
higher. Steam and furnace coals are unchanged in price. The 
exports are considerably over the average for this season of the 
year. 

A very serious strike has broken out suddenly on the North 
British and the Caledonian Railway. 4500 men have gone out, 
and the goods and mineral traffic is disorganised. The strike is 
nominally for a ten hours’ day. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Mr. InskiP, chairman of the Taff Vale directors, has published 
a letter on the alleged grievances which the Taff Vale employés say 
they suffer from, and its temperate and conciliatory character 
should do much to restore a good feeling amongst the men, Mr. 
Inskip shows that the grievances are, in many cases, misunder- 
standings, many of which have already been rectified, and he very 
properly condemns the continuance of a “‘ vigilance committee” 
after a satisfactory and amicable arrangement had been luded 
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inet 2020 tons of tin-plates to San Francisco—a n, 
In all, the shipments of tin-plates from Swansea 
66,183 boxes; make, 97,828—highest on record. Swansea n 
holds the large stock of a quarter of a million boxes, but orders in 
hand are very heavy and prices firm. Heavy loadings now goin “4 
{ note that clearances are to be made this week to Philade hig 
and Baltimore, New Orleans and San Francisco. One class of ke 
late—the B.V. grade 1.C. cokes—has been advanced 16s, 9d. ts 
7s,; all others remain firm. Over 10,000 tons of patent fuel left 
Swansea last week, and total port tonnage showed an excess f 
9000 tons over the past week. Coal clearances from Cardiff oak 
we. week touched 280,000 tons. ies 
e remarkable progress of Cardiff is being continu . 
by the high prices obtained for land, in some nen aaa 
those received in the metropolis. This week the Cardiff Corpora. 
tion decided to pay the owner for a small piece of land, in order 
to improve Queen-street, no less than £250, The land was op| 
“a so this is * the rate of £63,000 an acre! y 
rity is further illustrated by exports. Coal ex 
Cardiff are now rarely short of a pe de of a million = . 
week, which, at a fair average of 12s. per ton, gives a mod 
—— of — per week in coal alone, y 
e demand for pitwood continues very good, and pric. 
firm at 17s, 3d. , — one eee 
The enginemen and stokers, who had given notice to strike at 
the end :of the year unless their demands were conceded, haye 
given their ‘‘ executive " full powers to treat, ; 
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NOTES FROM GERMANY, 
(From our own Correspondent.) 


THE severe cold which set in immediately after the recent disas. 
trous storms and floods has continued unabated now for weeks 
and has changed the face of this country as has not been seen in 
years. Comparatively little snow has fallen, but masses of jcg 
meet the eye in every direction. Navigation on rivers and canals 
has come to an end, so that the entire heavy goods traffic now has 
to go by rail. Those who delight in ice and the pleasures derived 
from it will probably be amply satisfied during the Christmas 
holidays. 

Iron trade in Silesia has shown a somewhat improved tendency 
during the week, In pig iron, it is true, the business coming 
forward is extremely dull; but in manufactured iron, especially in 
those branches which a few weeks ago did no business whatever, a 
decidedly improved request can be reported. In sheets a particu- 
larly good demand is being experienced; bars also appear to be 
pretty well in favour, In the engineering trades there is no very 
special change to notice, activity being more or less satisfactorily 
maintained in all departments. 

Generally speaking, the Austro-Hungarian iron market has 
r ined in an unchanged condition since last week. A quiet, but 
rather firm tendency can be reported in all branches. ars and 
plates are inquired for more briskly than formerly. Satisfactory 
reports are coming in regarding the employment of foundries, 








The letter has done good. 

The industries of the district have continued ina brisk condition 
and promise to be unchanged up to the holidays. In the coal 
trade unusual efforts have been mace to clear off orders, and the 
docks have presented a busy scene. 

Roath Dock last week was fuller of shipping than has been 
known. This week will be a broken week ; but the totals promise 
to show well. In some quarters coal traffic has been partially 
blocked by the snow storms, and the severe frost has told on 
surface arrangements. In meeting the great demand for steam, 
dispatch and regular traffic are of importance, especially from large 
collieries where 1400 to 1500 tons a-day form the output. There 
has been a little local grumbling this week at the time lost from 
pit to port; but in greater part the fault has been due to the 
weather. Prices of coal remain very steady, and, judging from the 
contract making with gas and railway companies, a long continuance 
seems likely. Present prices, and for shipment during next month, 
are as follows :—Best steam, 15s. to 15s. 6d.; seconds, from 12s. 9d., 
ranging according to value up to l4s. 6d.; this high price for 
seconds speaks well ; small steam, 7s. to 7s. 3d.; No. 3 Rhondda, 
14s. 6d. to 15s.; brush, 13s.; best small, 10s. 9d. tolls. Small coal 
shows increased firmness, as coke begins to improve again. Several 
large cargoes of coke left last week for India and Vera Cruz. 

Newport and Swansea coal quotations remain the same as last 
week, 

In view of the slack season expected to set in with the close of 
the year, and shown even now =! a number of vessels coming in in 
water ballast, some of the Cardiff shipowners are putting their 
vessels by in Porthcawl] Harbour. This place has the strong 
recommendation of entailing little cost. If vessels were laid by at 
Cardiff, harbour dues would tell in a fortnight, but at Porthcawl 
they can remain for several months without charge. 

Greater force is shown at the various steel works in the com- 
pletion of orders, and marked falling off in the consignments of 
iron ore from Spain tell the usual tale that slackness may soon be 
expected. This, however, is principally due to holidays, as, in 
bars, our ironmasters are well sold for some time to come, and the 
first quarter of the New Year is not likely to show much "0 
The imposition of a tariff on our tin-plates of 76} instead of 
per cent. is certain to affect our bars after the first quarter, as the 
tariff cemes into operation in July. Such appears to be the im- 

ression on Change at Swansea. One good authority shrugged 
Dis shoulders a few days ago when speaking of the matter, and 
exclaimed, ‘‘ If Welsh ironworks were now confined to rails alone 
there would be little doing anywhere, as most of them are only 
busy with tin-bars. It will be a sorry case for us to lose that again.” 
This, however, is a De sg view. The Board of Trade returns, 
showing a great and wide range for our trade, are consolatory. 
Commenting upon these, a local newspaper, usually well informed, 
remarks, ‘‘ Tradesmen do not close their shops when one customer 
withdraws his business.” I hope early in the year to show by 
returns that the connection of Wales with Canada, Russia, and 
other places is largely on the increase. To Kurrachee a fine cargo 
of 2343 tons of rails, 193 tons of sheet iron, and 100 tons of coke 
has just left. 

Iron and steel quotations unaltered. 

Some preliminary and private trials are expected at the new 
Dowlais Works, Cardiff. ae 

The Caerleon Tin-plate Company, chiefly by N a capitalists, 
has been floated. Several new tin-plate works will be started early 
in the new year. : 

A colliery sinking at Lanelay, Liantrissaint, is projected. 

The South Rhondda Colliery will very likely be a feature of 
early spring. The report by a leading mineral authority indicates 
a large virgin area of the famous No. 3 Rhondda. 5 

The ‘“‘Gwannclawdd Big Vein Anthracite Company” is an- 
nounced, capital £25,000. 

It is reported in Newport that an Irish coal firm has failed 
entailing severe losses on local colliery owners. Rubio ore is quo’ 
in Newport for 14s, 6d., but little doing ; freight rates to Bilbao 
5s. 6d. Rhondda and Swansea Bay shares are looking up. They 
advanced } at the close of last week. 

The Tredegar colliers have sent in a demand for payment for 
smal] coal, 

The Neath and Brecon Railway Company claims £20,000 from 
the Midland Company for the costs of putting the line in order 
after it was handed Rak to it by that company. ‘The case is 


adjourned until January. 

A new st was | hed from Penarth last week, built to the 
order of a Whitehaven firm. She is fitted with all the latest 
appliances, all carried out by the Penarth Shipbuilding Company. 

ere has been a |; make and export of tin-plate this week 








in the Swansea and in the Newport districts. Last week Swansea 





hine and wagon factories, 

No very favourable account can, as yet, be given of Belgian iron 
industry. Sales are at present effected only at under list quota- 
tions, although the latter are a few francs lower than a month 

revious, Best Luxemburg forge is noted 60f., against 63f. in the 
Sodenieg of November. rs No. 1 are sold at 135f., against 
142°50f. a month ago. Girders are quoted 135f., against 140f.; 

lates, No, 2, 160f., against 165f. in November; while rails alone 
ave remained on 125f. These prices are meant for inland sale. 
At a tendering for a locomotives for Egypt the Société 
Franco-Belge de Matériel has gained a victory over fifteen com- 
petitors, who had also been invited, 

The French iron market continues very flat, with little business 
doing. Prices have, in some parts, given way to a considerable 
extent. In Paris Syndicate prices of 170f. for merchant bars, 175f. 
for girders, 200f. for tubes could not be carried. In the country 
the condition of the iron market is equally unfavourable. 

A decided change for the better cannot as yet be noticed on the 
Rhenish- Westphalian iron market; still, symptoms are not want- 
ing which indicate that the most critical period of the iron trade 
may be past. In some places demand has improved, though as yet 
only in a most moderate degree, and prices begin to show aslightly 
upward inclination. The iron ore trade has continued in its former 


lifeless state ; prices are, consequently, depressed. ed iron ore is 
quoted M. 720 to 7°50 p.t.; roasted ditto, M. 10°50 to 11°50 p.t. at 
mines, 


In Luxemburg minette a fairly animated business is going on. 
Prices may be termed firm and rather moving upwards, M. 3°60 
p.t. being quoted for the 40 p.c. contents, The pig trade remains 
without animation generally. In the Siegerland only, forge pig is 
reported to have been rather briskly inquired for during the week, 
with prices moving in an upward direction. Forge No. 1 is quoted 
M. 58 ; No. 2, M. 56°50; No. 3, M. 47 to 48 p.t. Spiegeleisen is 
in good call, both for inland and abroad ; M. 60 p.t. is quoted for 
the 10 to 12 p.c. —. Foundry pig meets with pretty regular 
demand at M. 7. p-t. for No. 1; M. 63 for No. 3. Bessemer is 
sold at M. 60 to 65 p.t. For basic M. 49 p,t. is quoted. There 
is not much change to note in the position of the finished 
iron trade. Bars have continued in comparatively fair re- 
quest ; hoops have even been raised in price since last report. 
Plate and sheet mills are fairly well employed, at least when com- 
pared to other works, The wire trade bas maintained its former 
cheerless condition. Foundries and machine shops complain of 
only irregular employment ; the wagon factories are looking for- 
ward to fresh occupation by tenderings, which are expected shortly. 
Steel rails have been offered lowest at M. 129, M. 133, and 
M. 133°50 p.t., at a late tendering ; for sleepers, M. 125, M. 126, and 
M. 128 p.t. were the lowest offers; for fish-plates, M. 125 to 129 
p-t. us rails have met with a pretty considerable reduction in 
price, probably in consequence of the cheap offers made by foreign 
firms. Latest list prices p.t. at works are as follows :—Good 
merchant bars, M. 135; angles, M. 140 to 145; girders, M. 125 to 
130 ; hoops, M. 140 to 150; billets in basic and Bessemer, M. 90 to 
100 ; heavy boiler plates, M. 220 ; tank ditto, M. 180; steel plates, 
M. 190; tank ditto, M. 160 to 165; thin sheets, M. 130 to 145; 
iron wire rolls, common oy, M. 130; drawn wire in iron or 
steel, M. 145 ; wire nails, M. 160; rivets, M. 185; Bessemer rails, 
M. 133 to 142 ; fish-plates, M. 125 to 160; steel sleepers, M. 128 
to 138 ; complete sets of wheels and axles, M. 320; axles, M. 240 
a = 3 steel tires, M. 230 and higher ; light steel rails, M. 115 

The French general imports in November reached 364 millions, 
four millions less than the previous year; export 303 millions, 
against 365 millions in the year before, This is partly attributed 
to the McKinley Bill. 

Discoveries lately made near Frankenstein, Silesia, of layers of 
nickel and chrome iron ore are reported to turn out extremely 
successful, An order for 2000 cwt. of nickel has been sent in by 
Krupp, who fs also said to have offered one and a-half million marks 
to the fortunate discoverers of both layers. 

According to St. Petersburgh papers, a Bill will shortly be pre- 
sented by which colonisation in Russia by foreigners will be 
interdicted. The Minister of the Interior will be permitted to 
make exceptions, but only on condition that in such cases the 
emigrants enter as Russian subjects. This law is also destined to 
cause the colonists already residing in Russia either to become 
Russian subjects or to quit the country, 








Tue Lord President of the Council has appointed Dr. 
C. Le Neve Foster—Inspector of Mines under the Home-office— 
Professor of Mining in the Royal College of Science, London, with 
which the Royal School df Mines is incorporated. 
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NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— 


Avon India-rubber Company, Limited. 


This company was registered on the 15th inst., 
with a capital of £50,000, in £5 shares, whereof 
5900 are 6 per cent, cumulative preference shares, 
to acquire the business of india-rebber manufac- 
turers, carried on by E, G, W. Browne and J. C. 
Margetson at Melkstam, Wilts, under style of 
the Avon India-rubber C ompany. The subscribers 
wre i— 





Shares. 
J. B. White, Corn-street, Bristol, banker 1 
*J. C. Margetson, Melksham, india-rubber manu- 
ey 1 
*E. Browne, Melksham, india- ‘rubbe r manu: 
_ fae + Rin P 1 
xp Jacques, Corn- street, ‘Bristol, solicitor 1 
4 Blunt, Te my” eel Chelsea 1 
W. G. Cheese, rporation-street, ‘Birmingham, 
iron merchant ve ae 1 
A. G. Smith, Melksham, solicitor oo os 1 


The number of directors is not to be less than 
two, nor more than seven; the first are the 
subscribers denoted by an asterisk ; ; qualification, 
£100 in ordinary shares ; the company in general 
meeting will determine remuneration. Solicitors, 
Messrs. Robinson, Preston, and Snow, 35, Lin- 
coln’s-inn-fields, 


John and Edwin Wright, Limited. 


This company was registered on the 15th inst., 
with a capital of £35,000, in £100 shares, to ac- 
quire the business of John’ Turner Wright, carried 
on at the Universe Works, Glengall-road, Middles- 
sex; at Garrisonstreet, Birmingham ; and Stoke 
Stafford, under style of John and Edwin Wright, 
manufacturers of cables and rope, railway sheets, 
tarpaulings, rick cloths, brushes, lamps, cotton 
waste, kc. The subscribers are :-— 

Shares. 
G. H. Cartland, mona heath, barrister... ee 
F. Hi. Cartland, Moseley, brass manufacturer oa 1 
J. R. Deykin, Edgbaston, manufacturer... 
A. H. Gibson, 89, Bennett’s-hill, ‘Birmingham, 
chartered accountant 
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THE PATENT JOURNAL. 
Condensed from ** — Oficial Journal of 
‘a \ 


Application for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


10th December, 1890. 


20,126. sow wl y Batteries, C. E. Dutton, jun., 
Wash ington, U.S. 

20,127. Pipe Connector and Sroprer, W. Boswell and 
7. M. H hton, London. 

20,128. ApJUsTABLE FILE, E. Farnsworth, Manchester. 
20,129. Fo.pine Boxes for Packina and PostaL Pur- 
poses, T. P. Bethell, Liverpvol. 

20,130. Mitirary and other Va.ises, H. Lintott and 
i. T. Tallack, London. 

20,131. INDICATING to or SIGNALLING DRIVERS of Car- 
riAGeS, T. Parker and R. H. Constantine, Halifax. 
20,182. Ticket Markina and Detivery Macuines, T. 
Parker and R. H. Constantine, Halifax. 

20,133. Grinpine or Crusnine MiLLs, 8. Rushton, E. 
Blades, and W. Holden, London. 

20, ‘a Susrenpers for Exvecrric Licut CaBies, 
P. J. Faweus and E. W. Cowan, Chester. 

20, fs “Gavor Guasses, W. Newlands, Glasgow. 
20,136. ce Tin and Terne PLATES, . Jenkins, 


Briste 
20,137. - Enoines, P. Ferguson and W. Y. Fleming, 
Glasgow. 
20,138. Makinc Wire Naiis, &c., B. Mountain, 
London. 
20,139. Looms for Weavine, J. W. Fielding, London. 
20,140. Bucket Pumps, J. McEwen, London. 
20,141, Packina Cases, P. R. de Faucheux d’'Humy, 
Liverpool. 
20,142. SusrenpeR for Screens, &c., A. G. Hamilton, 
ndon. 
20,143. LoweRING ARRANGEMENT for Surps’ Boats, W. 
Bell, Dundee. 
20,144. Sicut-reep Lusricators, W. Leet, Birming- 


m, 
ae Treatinc Gum Resins, A. F. St. George, Red- 
i 


20,146. Evecrric Lamp, G. 8. Ram, London. 
20,147. Cirorues and other Brusnes, A. Northcott, 


on. 

20,148. Cuitpren’s Venicie, J. de Boer, Newcastle- 

on-Tyne. 

20,149. Laptes’ Skirts, W. Pierce and J. H. Margetts, 
Lo 


mdon. 
20,150. Cuain Link Connection, T. H. Hollies, Bir- 
ming 
20,151. Sasu or Door Fastener, T. H. Hollies, Bir- 





W. Hughes, 19, Lionel- “street, Birmi gh 
manufacturer 

W. Williams, Egbaston, Birmingham, * manufac- 
turer 

W. E. Hipkins, 34, Wheeley y-road, ‘Birmingham, 
manufacturer... 


— 


The number of directors is not to be less than 
three; qualification, £1000 in shares, stock, or 
debentures; the subscribers are to appoint "the 
first; the company in general meeting will deter- 
mine remuneration. Solicitor, Mr. A. H. Foster, 
13, Bennett’s-hill, Birmingham. 





Purdon- Walters Motor Syndicate, Limited. 


This syndicate was registered on the 16th inst., 
with a capital of £10,000, in £10 shares, to enter 
into an agreement, particulars of which are not 
given, and to manufacture apparatus not specified, 
The subscribers are:— 

Shares, 
F. Purdon, C.E., 2, Great George-street.. pts 
H. E. Walters, C.E., 2, Great George-street, ee 
A. G. Evans, C.E., 116, ssa eandameceatiaies West- 

minster . . 

E. W. Stead, 6, ‘Victoria street, 8. W., accountant 
J. C. Hart, 6, Victoria-street, 8. W., clerk . 
W. W. Wynne, 40, Chancery- “lene, ‘solicitor . 

W. E. Wynne, 40, Chancery-lane, solicitor .. 

The number of directors is not to be less than 
three nor more than seven; qualification, £100 in 
shares or stock; the company in general meeting 
will determine remuneration, Mr. E. Harry 
Woods is appointed managing director. Solici- 
tors, Messrs. Wynne, Holme, and Wynne, 40, 
Chancery- -lane, 


ee ee) 





=x 





An Anxious CustoMer.—The Consolidated 
Electric Storage Company has received the fol- 
lowing letter from one of its customers, which, the 
Electrical World says, indicates in a striking’ way 
what must be met in placing the Julien ae 
upon the market:—‘‘ Dear Sirs,—The 1 gee 
meter came Q. K. in your directions E.M. 
charging current should be equal to 2°3 <i 
What is E.M.F. or is it 2 thirds of a volt or 2° or 
8 volts. We have an Incandescent Street Circuit 
direct from Denano 94 volts 16-Candle Power. 
They can put in cut out box that will reduce the 
curent to 14-Candle Power. We gave it a tryal 
connecting the wires to Positive and Negative 
poles of Battery and the other end to street 
current. We did not disconnect the wires runin 
from Battery to Moter. The instant we turn 
on the current it Burnd the fuse in the cut out 
box. We saw that would not do so after putting 
in a new fuse we connected the street wires to 
Dinamo when Battery wires were disconnected 
and it Burned the Brushes of Dennano. What 
size wire to use from Battery to Denamo, is the 
swich conected to Battery wires before the wires 
go to Denamo will I stick the Charging wires in 
the Liqwid or fasten them to Positive and Nega- 
tive poles of termenals of Battery. Must the 
wires runing to Battery be disconnected when 
charging the Battery. I made the solution 
according to directions I put the H ydrocter in 
the solution and it went to the Botton of the jars 
dose it indicate 20 Baume at the time the solu- 
tion is mixed or after it is fully charged from 
Street Current let me know how to arrange 
it so it can be charged from the Current 
Mentioned. You say to go over the Battery 
with a battery gauge before starting to charge 
to see if they are all the same standard I 
have no Battery gauge therefore Cant say whether 
they are all alike I would like to know if in the 


4 cells that 1 have and properly connected if it | 20,207. Saccars, C. F. Bailey, Tunstall. 


requires more than 2 wires a positive & negative 
to convay the curent to Denamo I would like to 
have pecific instructions In regard to what I ask 
as we have n> Electrecion here that I can get any 
informotion from. The Electric Light Co use a 
number of Different Batteries and are anxious to 
se the workings of this So do what you can for 
me as I am determined to give it a fair tryal and 


what ever re charge is seng Bill.—Yours | 90,918. Cy Prevention, W. H. Hill and W. Green, 


20,152. Forcep Dravcat and Smoke Consumer for 
Steam Boi.ers, sg Ralston and W. P. Bainbridge, 
Newcastle-on-T: 

20,1538. Screw Paorai.ens, J. Harper, Liverpool. 
20,154. Caitprey’s Roap VEHICLES, C. Longbottom, 
Bradford. 

20,155. TyPE-wriTING Apparatus, L. E. Scafe, London. 
20,156. Sasu Fastener, G. H. ‘arsons, London. 
20,157. Wepcr for Sasnes and Doors, J. E. Lioyd- 
Jones, London. 

20,158. SHavino Brusn, G. Renton, Keighley. 

20,159. Sarery Locks, A. Hochedez, Manchester. 
20,160. Sme_Tinc Orgs and Antimony, T. C. Sanderson, 
London. 

™ 161. ee Coat into Furnaces, J. Murrie, 


20.1 162. Paoevr LSION of VessE.s, Sir H. de Burgh Law- 
son and R. Owen, London, 

20,163. TRANSPOSING PIANOS, &e., T. M. Johnson, 
a: 8 Humphreys, J. J. shediock, and T. Denny, 
London. 

20,164. CoemicaL DeTerGents, D. Clarke, Glasgow. 

20,165. Diats for Watcnes, &c., T. W. Simmons, 

ndon. 

20,166. EVAroratING or Drvyinc, F. M. Robertson, 
London 

20,167. STAND for Cutinary Purposes, L. Th 


20,214. Compination Liquor Frames, &c., T. Wheen, 
Sheffield. 
— S.tipina Wixpows, W. T. Hooker, 


20,216. Dress ATracuMeNT and Suspenper, W. Town- 
send, London. 

20,217. WATER Puririers for Borers, J. B. Barnes, 
Liverpool. 

20,218, ‘Ticket Houper, T. E. Dean, Manchester. 
20,219. Looms for Weavine, C. L. Jackson and M. 
Ralph, London. 

20,290, Looms for Weavine, C. L. Jackson and M 
Ralph, London. 

20,221. Rests for Pacxinc Hats, R. Robinson, 


ndon. 

7. AERATING and Borriinc Beer. M. Lumley, 
mndon. 

20,223. Hinces, H. J. Turner, London. 

20,224. Gas Enc.yes, P. B. W. Kershaw, London. 

20, 225. Macuines for Dryino Harr, C. Klein, London. 


20,226. Motors worked by Gases, V. Albrecht, 
London. 

20,227. Recistertnc CasH Titi, A. Gough, jun., 
Londo 


mn. 

gee of ADVERTISING, J. Cole and J. Orme, 

20,229. Fanticut, &c., for Doors, F. H. Chopping, 

London. 

20,230. Bicyc.es and other Venicies, 8. Davies, 

London. 

20,231. Umprens. As, &c., J. A. Briggs and W. Collins, 

London. 

20,232. Water Waste Preventers, W. 8S. Vears, C. 

Brown, and G, Sweetland, London. 

20,233. OPENING STOPPERED Borries, H. Wheeler, 

London. 

20,234. Evsectinc Mecuanism for Fire- arms, E, 

Harrison, London. 

20,235. TABLETS, Siens, Suow-carps, &c., F. Redman, 

London. 

20,236. Sertinc for LANCASHIRE Boivers, F. Livet, 

London. 

es Twist Dritis, E. G. Hoffman, 
naon. 

20,238. LATERAL- MOVEMENT Cuucks, J. R. Hughes, 

London. 

20,239. PHotocrapHic Cameras, A. Staehle, London. 

20,240. Application of CoLourep Desicxs, F. E. 

Grant, London. 

20,241. Winpinc Tareaps on Bospins, W. Benson, 

London. 

20,242. Winpow Fastenincs, J. Orme, London. 

20, 243. Domestic Fire-Escares, W. Paine, London. 

20,244. PREVENTING the Errect of Rattway CoL- 

Lisions, J. Jones, London. 

20,245. VeLocirepes, E. Quelle, London. 

20,246. Grinpinc or PuLverisinc Ores, T. R. Jordan, 


mdon. 
20,247. Matcu-box Cases, C. Huelser.—(A. Silbermann, 
Germany. 
20,248. Borre for Liquips, C. Huelser.—(L. Goldet, 
France. 
20,249. WaTeRTIGHT Hose, C. Huelser.—(J. J. Schirarz- 
enbach, Switzerland.) 
20,250. Furnaces, J. Westray, London. 
20,251. Furnaces, L. Trevisan, London. 
20,252. CuemicaL Compounps, H. H. Lake.—{ Wirth 
nd Co., Germany.) 
20,253. Propeviine Surps, C. E. Austin, London. 
20,254. BorLer FrEep-waTeR Heaters, &c., 8. Fox, 
London. 
12th December, 1890. 

20,255. Pocket Books, J. W. Stuart, London. 
20,256. Game, C. Willoughby, Fulmer Hall. 
20, i207., ScouniN Avpaca and Monarr, A. H. Briggs, 

ra 
20,258. RemovaBLe Harr-prush Back, E. Fox, 


20,259. Scovrinc and S1z1xc Macurnes, W. W. Bot- 
tomley, Rochdale. 

20,260. TRAVELLING TrUNKs and the like, G. Martin, 
Bradford. 


20,261. Sky Sicns, F. A. Thompson, Brighton. 
20,262. 1 MACHINES for Curtinc Metats, G. Ryder, 





London. 

20,168. Frames for Spectacies, N. Lazarus, London. 

20,169. Errecrinc ELectrricaL DISTRIBUTION, A. 
Howard, London. 

20,170. Carn Covur.ixes, B. D. Tabor and O. 8, 
McChesney, London. 

20,171. Prtcnrorks, F. C. Kriz, London. 

20,172. Hat Brusn, F. H. and A. J. Peterson, London. 

20,178. DispLayinG ANNOUNCEMENTS, E. C. Haines, 
London. 

20,174. Mippiincs Puririers, H. Simon, London. 

20,175. Evecrric Meters, A. Frager, London, 

20,176. Meta Boxes for Hoping Ink, J. A. Lloyd, 
London. 

20,177. GLove Fastener, A. Thiemt, London. 

20,178. PortasLe ScarroLp Tower, G. J. Farrow, 
London. 

20,179. Puastic Ornaments, J. Heckhausen and J. 
Weies, London. 

20,180. CiGARETTE Boxes, A. Rattner, London. 

20,181, DistiLLinc Saccnarine Liquips, H. Macmillan, 
Glasgow. 

20,182. Spinninc Tops, J. L. Brown, Glasgow. 

20,183. Securinc Sueets of Music TocETHER, W. B. 
Hill, London. 

20,184. Removat of Grain, W. B. Hill, London. 

20,185. RereaTinc SMALL-aRMs, L. M. R. Daudeteau, 
London. 

20,186. Cirps for GLapstone Bacs, G. H. Gregory, 

London. 

20,187. Covers for CoLLapsiBLe Tunes, W. F. Sanders, 
London. 

20,188. InpicatiInG Sroprinc Piaces of Trains, M. W. 
Lowinsky, London. 

20,189. Coup.ines, KE. N. Gifford, London. 

20,190. TREATING Patients during OrgeratTion, C. B. 
Harness, London. 

20,191. Enoines, C. Latarche, London 

20,192. Heatine Freep Water for se ERS, J. Gilmour, 

Ow. 

20,193. ELEcTRO-CHEMICAL Extraction of GoLp from 
Ores, The Electrical Inventions Company, and E. 
Andreoli, London. 

20,194. Wacons, W. P. Thompson.—(C. See, United 
States.) 

20,195. BaLe Fastrentnos or Tres, E. Hale, Liverpool. 

20,196. Device for Fine Arms, L. Ménestré and P 

ng London. 

20,197. Watcu or JeweL Case and Sranp, R. Hodd, 


ndon 
20,198. Sroves, H. Heim, London. 
20,199. Print Wasuers, A. Palmer, Nottingham. 
20, 200. Layinc Orr Woopwork, W. W. Horn. —(R. G. 
Lore, United States.) 
20,201. Lockinc Sash Frames, W. Hyland and W. 
ld, London. 
—, Parrern SuRFAcES for Looms, J. Robinson, 


20,208. Gown, F. G. Jones, Gloucester. 

pe Snaves, J. Ashcroft, Liverpool. 
20,205. pFiar Teetu for Rac Tearina M ACHINES, 
T. W. yor Leeds. 

20,206. Raistne DousLe Fiat Wicks, F. W. Tomkin- 
son, Birmingham. 


20,208. Marine Enoine Spring Couric, E,. P. 
Plenty, Newbury. 
20,209. Knitting Macuines, J. Wilson and R. 
quiutehinson, Nottingham. 
210. Finisoinc Fasrics, 8. Whiteley and T. W. 
* ond, Halifax. 
20,211. Revoivinc Fats of CARDING Enaings, G. 
Kearton, Birmingham. 
20,212. Currine and TrimMinc the Hair, C. Tapsfield, 
Birmingham. 


20,263. Borter Furnaces, J. Scott and J. R. Scott, 
Glasgow. 

20,264. OBTAINING the Two IsomERIc MonoMETHYL- 
— of ProtocaTecnuic ALDYHYDE, J. Bertram, 

ndon. 

20,265. Gas Recu.ators, J. Cormell, Cheltenham. 

20,266. Die Nout, J. Bickle, Plymouth. 

20,267. CLEANSING Woot, &c , A., 8., ‘and F. Ambler, 
London. 

20,268. INDIA-RUBBER Cores or Strips, 8. Kramisch 
and L. Sgal, Manchester. 

20,269. Morstenine Arr, P. Briggs and O. Hoffmann, 
Birmingham. 

= TEAT ad IsFants’ Feepinc Botties, N. Berg- 
neim, 

20,271. Wenecee Pires, T. Crabtree, Barnsley. 

20,272. APPLIANCE for FasTENING Buttons, x Donald, 
Dundee. 

20,273. ApsusTABLE SANDAL SHog, H. Webber, Devon- 

rt. 


port. 

20,274. Morpantinc Cotton and Woot, E. Knecht, 
Manchester. 

20,275. Comprninc GLoves with the Buttons, &c., J. W. 
Empson, Rotherham. 

20,276. Giopes for Gas Licuts, &c., J. Mason, Bury. 

20,277. Rivertine, &c., Borer Piates, J. Crow, Glas- 


gow. 

20,278. Takinc or Pickinc up Money, A. Kiesel, 
n. 

20 279. Movururiece for Cicaretres, 8. Altshuler, 


mdon. 

20,280. ExpanpInc Rouuers, C. L, Jackson and J. Edge, 
London. 

20,281. Luecace Carriers for VELocIPEDEs, A. M. 
Lermit and J. Forster, Birmingham. 

20,282. Means and Appliances for ADVERTISING, J. 
Farwell, London. 

— F — PressuRE Repuctne Vatves, A. Horne, 


20,284. ay ~maimataag Trres to Cycies, T. W. 
Robe bertson, Be 

20,285. METAL fan 2. C. Bulland R. E. M. Lager- 
wall, London. 

20,286. PHotometTers, E. Vassort, London. 

20,287. CoLourinc Puotocrarus, 8S. H. Crocker, 


on. 

20,288. UMBRELLA and Parasot Riss, H. J. Felton, 
London. 

— InsuLaTinc Compositions, T. D. Bottome, New 


20,290. ae. ‘ London. 
oo Layp, F. . Powell and J. Pascoe, 

ndon. 
20, = PeNHOLDER, T. Hooper and 8. G. Moore, 


on. 
20, 298. Sprnninc Frames, P. P. Craven, London. 
294. J ane for ELectric Conpuctors, M. Suther- 
“hod aad J. McGeoch, 

20,295. acre Gas Lams, A. E. Wilson, 
London, 

20,296. Resprrators, M. V. Ferguson, London. 

20, 297. TRAVELLING Bacs, R. Erskine, London. 

20,298. FLEXIBLE CoupLixe for Suarts, J. T. William- 
son, London. 

20,299. Pnorocrapnic SHEATHS,” 
London, 

20,300. Sprina Bouts for Fotprsc Doors, W. Brune, 
London. 
,301. Currers for Mintnc Macutnes, E. E. Carter, 
London. 

20,302. MovaBLe Bracket, R. J. Bott, London. 

20, 303. — for MAKING SPIRAL SprIncs, J. Meili, 


A. 8S. Newman, 


20,304. — BRANDING APPARATUS, Woodhouse and 
og eawson, United.—(J. Storer, Australia. 








Kindly * 


Sheffield. 


20,306. Puonocrapus, E. Oxley, London. 

—s Evecrrica, Switcues, C. G. Dahigren and J 
H. Svensson, London. 

20,308. CHARGING Brooms into Furyaces, O. Imray.— 
WU. Morgan, jun., United States.) 

= Mercury Vacuum Pomps, E. C. C. Baly, 


20,310. Kentiemsi, Manovrez, R. Stone, London. 

20, 311. CLassiryinc MATERIALS, T. Clarkson, ie. 
20,312. Stuppep Sores and Heets of Boots, W. Ross, 
London. 

——- Dressinc-cLass Frames, T. H. Brigg, 


20,314. Traininc Macurnes for Cycuists, L. F. Guig- 

nard, London. 

20,315. Forcinc Macuines, G. F. Redfern.—(A. F. P. 

Malin, Mitweida.) 

20,316. Hypravu.ic Motors, L. R. March, London. 

20,317. Forminc Cross Grooves in Rais, J. 8. EB. de 

Vesian, London. 

20,318. Spanners, A. Ladds, London. 

20,319. Toots for Maxine Boxes, J. Ketcher, London. 

20, 320. he ageter gf Smoke, G. J. J. Legrand, L. E. 

J. Sparrow, London. 

20, gal, Lacirixe TABLEs by ecacvescesy, O. H. Stovell, 

ndon. 

20,322.. BREECH-LOADING Frre-arms, F. E. D. Acland 

and C. Holmstrém, London. 

20,323. APPARATUS for Drytwa Tea, &c., 8. L. Huizer, 

London. 

20,324. ARTIFICIAL Boarps, A. J. Boult.—(M. Hamilton, 

United States.) 

ae. es aa for Printine Carns, &c., R. F. Spoule, 
ve 

20,326. ea CASE-HARDENED Horsesuoes, T. Langer, 

London, 

20,327. Furnaces, J. and J. W. Oldroyd, London. 

20,828. Cusnioxs for BILLIARD TaBL gs, J. H. Nunn, 

ndon 

20,329. TRaNsrorMeERs for ELEcTRIC CURRENTS, A. W. 

Woakes, London. 

20,330. CHANNELLED MetTaLiic ArticLEes, 8. Fox, 

on. 

20,331. Cow or VENTILATOR, J. B. Swann, Tamworth. 

, Switcues, &c., 8. Hargreaves and R. J. Bott, 

mdon, 


13th December, 1890. 


20,333. Improvep Gas Union, H. P. Miller, London. 

20,334. TREATING TexTILE VEGETABLE Fisres, D. Bar- 

nett, lasgow. 

20,835. Boiters, A: E. Worsley and W. H. Blackwell, 

Manchester. 

20,336. Frepinc, &c., Fort in Furnaces, J. Murrie, 

Glasgow. 

20,337. BALaNce Stipe Vatyve, T. Griffiths, London. 

20,338. VeLocirepes, T. Redman, London. 

20,339. Lockinc Sare Ciorues Pix, T. L. Poidevin, 

Guernsey. 

20,340. Movuruprece for Tospacco Piprs, A. Hill, 

Urmston. 

20,341. ENvELope, T. Down, Bristol. 

20,342. Wic Founpations, F. Horsnell, London. 

20,343. Framework of Wasuinc, &c., Macnines, H. 

C. Longsdon, Keighley. 

20,344. GRaDuaTING Razor Strops, 8. Dungworth, jun., 

Sheffield. 

20,345. ADVERTISING, &c., J. H. Robinson and T. Pease, 

Liverpool. 

20,846. PreventTING CARRIAGES from Capsizinc, H. J. 

Laybourne, Newport. 

20,3847. Extractinc Pen Niss, F. C. Evershed, 

Brighton. 

20,348. Steritisinc Apparatus, E. Cohn, Glasgow. 

20, 349. Hoists or Lirts, &., A. Haddow, Glasgow. 
Woop Buinper for Use in — E. H. 

Protheroe, Birmingham. 
20,351. ConpENsER, W. Dewar, Dundee 
20,352. Drivinc al Fastener, H. ‘White and H. 
Arnold, Birming 
20,353. CLEANING Voomrascn Fisre, W. C. McBride, 


on. 
20,354. Recertacie for Ink VarnisH, A. J. Wheeler, 
London. 
20,355. GaLvanic Banp for Rueumatics, W. Townsend, 


on. 
ag MEASURING and REGISTERINGF Luis, W. J. Gurd, 


verpoo! c 
20,357. Cycies, E. Bennis, Liverpool. 
— Frames for Spinninc Fax, J. V. Eves, Man- 


ec 3 
20,359. Paper Tubes for Cops and Prrns, J. V. Eves, 
Manchester. 
20,860. E.ecrric Meters, 8S. L. Tomkins, London. 
20,361. Jorntine Lips or Storrers, A. Dale, Glasgow. 
20,362. SzamMiess Coats, E. H. Grant and J. W. 
Rumsey, London. 
ee Devices for Seraratinc TeetTH, F. Sawhill, 
mdon. 
20,364. Borters, C. L. Jackson, London. 
20,365. OrpeN SHep Dovsie Lirr Jacquarps, G. H. 
Briggs and W. H. Denton, London. 
20,366. GaunTLetTs, J. Butterworth and F. Collinson, 
London. 
20,367. Currine Screw Tureaps, R. Allen, London. 
20,368. Currinc Button-HoLes, H. C. Kail, jun., 
ant 
20,369. Tarcetrs, W. H. Palmer, London. 
20,370. Har Rai, R Kilby, London. 
20,371. Spanner, J. T. Davenport and G. Bales, 
London. 
20,872. ELecrricat Switcues, C. . _ Cathcart, London. 
20,373. Tonacco Povcn, &c., J. P. N. Casey, London. 
20,374. FACILITATING Escape from Fire, W. Allen, 
London. 
20,375. ORNAMENTING METALLIC BepsTeaps, E. Lawson 
and R. odgetts, London. 
20,376. Sewinc Macurves, J. Hickisson, London. 
20,377. Stampin Try, D. Grey, London. 
20,378. Appinc Macuine, J. P. Bayly.—{C. Fowler, 
United States.) 
20,379. ELectric Conpuit, J. P. Bayly.—(C. E. Loth, 
United States.) 
. Curtinc CuEROoTs, J. P. Bayly.—{D. Craver, 
United States.) 
20,381. IRontnG Boarp, J. P. Bayly.—{D. Washburn, 
United States.) 
20,382. Lupricator, J. P. Bayly.—(C. Rueger, United 
States. ) 
20,383. LANTERN, J. P. Bayly.—-{S. Fic ~ United States.) 
20,384. Winpow Sasues, J. P. Bayly.—{D. Crosser, 
United States. ) 
20,385. Gearine for Mortor-cars, J. P. Bayly.—(0. 
‘Smith, United States.) 
,386. THILL-coupLinc, J. P. Bayly.—(W. Shaw, 
United States.) 
20,387. Conn Harvesters, J. P. Bayly.—(F. Clugage, 
United States. ) 
20,888. CHEcKING Horsgs, J. P. Bayly.—(D. Knowles, 
United States.) 
20,389. SyncHRoniseR for CLocks, J. P. Bayly.—(4. 
Gipperich, United States.) 
20,390. Fo.pinc Heap Snape Hat, J. P. Bayly.—(R. 
Ray, United States.) 
20,391. Carriace Sreps, J. P. Bayly.—(S. Brown, 
United States.) 
£0,892. Optica. ILLusions, L. Morgenstern, London. 
20,393. Maxine Steet, H. C. S. Dyer, London. 
20,394, Pressep Giass DisHEs, T. Davidson, London. 
20:395. Orcans, T. Casson, London. 
20,396. SMOKE-CONSUMING Furnaces, T. Laker and J. 
Clark, London. 
20,397. Bar Hannes, W. H. Lunn, London. 
— eee CARRIAGE Winpows, H. O'Connor, 


20,899. ‘Om Lamps, F. Barrett, London. 
20,400. GoLr Civp-Heap, F. Paynter and W. E, A, 
Rowland, London. 
ae of Cuiorive, &c., E. Andreoli, 
ndon. 





CHECKING the REcEIFT of Money, J. M. Black, 
as oh 


402. Apparatus for Surrortino Bicycues, J. Fi 
a  &, London. 


544 


THE ENGINEER. 


Dec. 26, 1890 





— 





20,408. Douste-wire Heawp, M. A. Ficker and C. G. 
Hentschel, London. 

20,404. Astronomicat Ciock, A. G. Jourdain and 8. 8. 
Levy, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


435,114. Means ror Duiustrisurinc ELEcrRicaL 
Esercy, S. Z. de Ferranti, London.— Filed April 
18th, 1887. 

Claim.—{1) An electrical converter co of a 
core composed of strips, ribbons, or layers iron 
forming closed magnetic circuits, and primary and 
secondary coils, one superposed upon the other, and 
each wound in sections or convolutions, the adjacent 
sections, convolutions, or portions of each coil being 
separated by air spaces, and air spaces being left 
between the inner coil and the core and the euter coil 
and the core, substantially as set forth. (2) A con- 
verter consisting of a core having primary and second- 
ary coils, one supe upon the other, and each 
wound in sections or convolutions, the adjacent sec- 
tions, convolutions, or portions of each coil being sepa- 
rated by the air spaces, and the convolutions of the 
outer coil bridging the spaces between the convolu- 
tions of the inner coil, whereby air spaces are left 

tween the core and outer coil, substantially as set 
forth. (3) In a converter, a core made up of magnetic- 
ally independent sections or layers of iron arranged in 
several groups, the groups being separated from each 
other by intervening air spaces, in combination with 
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coils, each wound in sections or convolutions, and 
having the adjacent sections or convolutions of each 
coil separated by air spaces. (4) A cut-out apparatus 
consisting of two fuses, one in each branch of the 
circuit, and springs held compressed or strained by 
such fuses, and mechanism worked by the spring 
liberated by the burning of a fuse to instantaneous! 
disconnect the other fuse, substantially as described. 
() The combination, in an electrical converter, of a 
core composed of strips or layers of iron forming a 
series of insulated closed metallic circuits, a spiral 
copper rod forming the secondary coil of the converter 
surrounding the core, insulating supporting the 
rod and preventing contact with the core, an insulating 
covering over the spiral, and the primary coil covering 
the spiral. 


435,323. Vatve Gear, J. Richardson and B. R. Row- 
land, Lincoln, England.—Filed April 10th, 1890. 

Claim.—Q1) In a steam engine, the combination, 
with the valve A, shaft C, connecting-rod G, excen- 
trically mounted thereon, and lever E, of the tripper 
I, carried by said connecting-rod and acting on the 
lever with the movements of the connecting-rod, 
substantially as described. (2) In a steam engine, the 
combination, with the valve A, shaft C, connecting- 
rod G, excentrically-pivotted lever E, and tripper I, of 
the connecting-rods M, lever N, and governor I, all 
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operating so that the action of the governor controls 
the point of cut-off between the tripper and the lever, 
substantially as described. (8) In a steam engine, the 
combination, with the valve A, shaft C, connecting- 
rod G, excentrically-pivotted lever E, tripper I, con- 
necting-rods M, an er N, of the lever P, connected 
to the lever N, and the cord Q for acting on the 
operating lever E to throw it out of action with the 
tripper, substantially as described. 


435,439. Perroteum or SimiraR Moror, C. von 
Liide, Arbon, Switzerland.—Filed January 22nd, 
29 





Claim.—(1) The combination, with the cylinder of a 


we oN 


gas engine, of ag combustion chamber and a 
short pipe of very small area connecting said chamber 
to the cylinder, whereby the amount of heat-conduct- 
ing material between the said hot combustion chamber 
and the comparatively cool cylinder is reduced to a 
minimum, substantially as set forth. (2) A globular 
combustion chamber for a gas engine, formed in two 
parts secured together and provided with a short 
pipe for connecting it to the gas engine cylinder, sub- 
stantially as and for the purpose set forth. 

globular combustion chamber for a gas engine, pro- 
vided with internal ribs or partitions forming a tor- 
tuous passage for the hydrocarbon spray and affording 
an extended vaporising surface, and a short pipe for 























connecting said chamber to the gas engine cylinder, 
substantially as and for the purpose set forth. (4) A 
globular combustion chamber for a gas engine, pro- 
vided with an extended internal vaporising surface 
and a short pipe for connecting said chamber to the 
gas engine cylinder, substantially as and for the pur- 
pose set forth. (5) A combustion chamber for a gas 
engine, consisting of a series of globular vessels con- 
nected together by passages provided with cut-off 
valves, ene of the said vessels being provided with 
a short pipe for connecting it to the gas engine cylin- 
der, pend with apertures for the inlet and ignition of 
the combustible charge, substantially as and for the 
purpose set forth. 

435,538. Mortisinc Cuiset, G. Fletcher, Brooklyn, 

N.Y.—Filed February 28th, 1890. 

Claim.—(1) A mortising chisel having a series of 
serrations or teeth at its lower end only and extending 
entirely across the face thereof, said teeth having face 
inclinations parallel with the working face of the 
chisel, and bottom inclinations making an acute angle 
with the back of the chisel, substantially as shown 
and described. (2) A mortising chisel having a series 


435,536] 
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of serrations or teeth at its lower end only, said 
serrations or teeth extending entirely across the face 
thereof, their lower faces lying in planes parallel with 
that of the working face of the chisel, while their 
upper faces unite with the lower faces at points 
slightly below the working edges, thereby forming 
A 

scribed. 





ped teeth, substantially as shown and de- 


435,573. Macuivne ror Makinc MILLING CvTTERs, 
Charles C. Tyler, Cheshire, Conn.—Filed October 1st, 
1889. 


Claim.—{1) In a machine for making milling cutters, 
the combination, with the blank carrying arbor, of 
the reci ting tooth-forming compressing tool 
su and operating, substantially as described, 
to have a movement toward the blank parallel to the 
vertical radius of the blank, all substantially as 
described. (2) In a machine for making milling 


cutters, the combination, with the blank carrying 


[435,573] 





arbor, of the reciprocating tooth-forming compres- 
sing tool T, having its movement in directions 
oward and from the blank on said arbor, the slide 
carrying said tool, and slide actuating devices, sub- 
stantially as described, for advancing said slide to a 
fixed point, and arbor-rotating devices, substantially 
as described, for advancing the arbor while the tool 
is retracted, all substantially as described. 


435,688. Process oF AND APPARATUS FOR GENERATING 
Exectricity,, 7. A. Edison, Menlo Park, N.J.— 
Filed September 19th, 1883. 

Claim.—{1) The art of generating electricity, which 
consists in producing dry chemical reaction in a closed 
hamber and charging or acting upon two terminals 
of the electric circuit respectively by the products of 
such reaction, substantially as descrtbed. (2) The art 
of generating electricity, which consists in producing 

chemical reaction in a closed chamber, maintaining a 

rarefied ati phere in the ber, and charging or 

acting upon two electrodes or circuit-terminals by the 
products of the chemical reaction, substantially as 
described. (3) The art of generating electricity, which 
consists in producing chemical reaction in a closed 
chamber, heating a portion of the chamber containing 
reducible or oxidisable material, said portion constitu- 
ting one terminal of the circuit, absorbing the waste 
heat at another portion of the chamber insulated from 
the first and constituting a second circuit-terminal by 
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maintaining water in connection therewith, thereby 
generating steam, and dri an exhausting apparatus 

ted to the chamber by the steam thus generated, 
substantially as described. (4) In apparatus for gene- 
rating electricity, the combination, with the electri- 
cally-divided reaction chamber, of the furnace heating 
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one part of said chamber, the steam boiler absorbing 
heat from the other part of said chamber, and the 
vacuum apparatus connected with said chamber, sub- 
stantially as set forth. 


435,784. APPARATUS FOR THE TREATMENT OF CANE 
Juice, J. J.Adams, Cuba, and L. W. Tracy, New York, 
N.Y.—Filed August 81st, 1888. 

Claim.—The combination, substantially as set forth, 
in an evaporator, of the horizontally-arranged heating 
pipes, a juice tank above the hea‘ - 
and between the ends thereof, and horizon hi ice- 
discharge pipes extending in opposite directions from 
the juice tank above the heating Pipes and having slits 
along their upper surfaces, for the pape specified. 
In an evaporator, the combination of the flanged 
rectangular sections forming the sides, flanged | 
and bottom sections, flanged end sections, a perfora 


[435,704] 


















tube-supporting plate bolted between the contiguous 
vertical edges of the sections — the sides. similar 
tube plates bolted between the end sections and the 
sides and top and bottom sections, and heating tubes 
mounted iv said tube plates and comrounicating with 
steam or vapour chambers I I' at the ends of the 
evaporator, substantially as set forth. The combina- 
tion of the bank of heating pipes, with the tank ha 

a transverse well in its bottom and apertures /? in the 
bottom of said well, and the open-top channel “ped 
connected with the sides of the well, substan ly as 
and for the purpose set forth. 


435,794. Siipe-vatve for Compounp Enacines, P. 
Brotherhood, Lambeth, England.—Filed June 25th, 
1890. 


Claim.—For a compound engine ha’ its high and 
low-pressure cylinders placed side by side, partitions 
separating the ports of each cylinder from their re- 
spective supply and exhaust passages and having 
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through them several circular holes, a corresponding 
number of pairs of connected piston-valves fitting these 
holes, and all the pairs of piston-valves for both 
cylinders connected to one cross-head afd main slide- 
rod, substantially as described. 





436,027. Steam Ore Stamp, C. W. Tremain, Portland 
Oreg.—Filed July 80th, 1889. 

CaO Phe herein-described steam ore stamp, 
consis @ valve case valve and cylinder, a piston 
in the cylinder having a s' a chceconmected fron, 
stem, the jointed connection between the valve-stem 
and wens, the ratchet wheel or hub on the stem, 
and the — for engaging said ratchet, substantially 
as descri (2) In a steam ore stamp, the combina- 
tion of a frame, a valve case, valve, and cylinder, a 
ey in said cylinder having a stem, a shoe and die, 

e jointed connection between the piston-rod and 





valve-stem, the weight, and the ratchet and paws, all 
arranged and operating in the manner described, 


436,244, Meruop or anp Apparatus 'ror THE }PRO- 
DUCTION of MineRat WooL, W. H. Kennedy, Etna, 
Pa.—Filed May lst, 1890. 

Claim.—(1) The herein-described method of produc- 
ing min wool which ists in* subjecting liquid 
slag to four series of blasts or currents of air or steam, 
two upper series of such air or steam currents converg- 
ing toward each other in horizontal planes, and the 








plane of the lower series of air or steam currents con- 
aes vertically to those of the upper series, as set 
forth. (2) In the manufacture of mineral wool, a con- 
verting aj tus provided with ‘series of parallel 
round perforations or jets, the lower series of which 

ined form inclined es for 8) e slag 
falling toward the same in a lateral direction, substan- 
tially as and for the purpose herein described. 


436,459. Cauck ror, Turnino Larues, F. McClure 
Stockton, Cal.—Filed April 2th, 1890. 

Claim.—As a new article of man » a chuck 
composed of the main body B!, provided with suit- 
able means of attaching to the lathe spindle, so that 
the part of the crank it to be turned may be in a 


(436459] 








direct line therewith, the slide C, adjustably attached 
to the body B' and provided with a hub F and its set 
screws for the reception of the end of the crank shaft, 
C’, adjustably attached to the body B’ 


and the 

and provided with jaws ha the set screws for 
grasping the shaft at its elbow, all substan- 
tially as described and set forth. 








Epps's Cocoa.—GRaTEFUL AND Com¥rortinc.—‘' B 
a thorough knowledge of the natural laws whic 
govers the operations of —— and nutrition, and 

y a careful application of the fine properties of well- 
selected cocoa, Mr. at has pro our breakfast 
tables with a delicate y flavoured beverage which ma 
save us many heavy doctors’ bills. It is by the judi- 
cious use of such articles of diet that a constitution 
may be oe up until strong enough to resist 
every tendency to disease. Hund: of subtle mala- 
dies are floating around us ready to attack wherever 
there is a weak point. We may escape many a 
fatal shaft by keeping ourselves well fortified with 
pure blood and a properly nourished frame.”—Civil 
Service Gazette.—Made simply with boiling water or 

- Sold only in packets, by —_— labelled— 
“ James Epps & Co., Homeopathic Chemists, London.” 
es ind makers of Epps's Afternoon Chocolate Essence. 
—(Apvrt. 
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aig C7 Service Commission. 
aeetianaee tae EXAMINATION, 

UNTANT CLERK in the Director of 

- ay | the Admiralty at the Outports deations | art 

nihgan ARY, 1891. Technical training and qualifications 


"ma lite specified is the ny spe at watchs a piicetions can be 
received. They must be made on forms tained, with 
culars, from the SECRETARY, Civil Kervice "Comnntaon, 


—" 8.W. 





ato, Royal Indian Engineerin 
eee. oo HILL, STALN. 
—The Co is arranged to fit an Engi- 
it ntin gy Sh bog irk or the Gclonien. ” about 
itty St Students will 2 will he admitted in September, 1891. For Com- 
ptiion, th of State will offer ten Appointments in 
the In dian “public Works Department and two in the Indian 
Department.—For particulars apply to the SECRE- 
rere at the College. E1143 








wrey ors School, Cranlei igh, h, 


Head Master, REY. MERRIMAN, D.D., late 


of St. John’s Coll 
The object of - “School is ‘to rovide a Sound and Plain 
EDUCATION in ¢ Principles of the Church 


of England, and on the Public & School System, to the Sons of 
* Members janet the Middle Class. 

Inclusive 36 guineas a year.—Apply to the HEAD 
MASTER. E1236 








PolytechnieSchool of f Engineering 
REGENT STREET 
Drancron—HENRY SPOONER, A.M.LC’ eM IME PGS. 
Lectunens :~Messrs. Butler Smith, B.A., B.Sc; W ibbert, 
ALEE, F.LC. FCs, C. Mitchell, Avey Ward E. Little, 
W. Field, and J 


Civil, Mechanical, Electrical, and Colonial Engineering. 
There are a few Vacancies. 
The next an commences 14th J 

ll Prospectus of the SECRETA RY. Pils 








Bereug gh of Reading . a 
- gh Any 


(Freat Southern and Western 


RAILWAY COMPANY, IRELAND. 
a CONTRACTORS. 
The Directors net the Great Southern and Western Railway 


sraltiON UL TENDERS f for the ERECTION of 
BUILDINGS, PLATFORM, ROOFING, &., at 


can be seen an y of wec ification and form of 
Tender obtained at i. fesgheoer's ce, Cork, on and after 
mae, the 22nd ins' 


three g a will be made for the specification 
ron of Tender, which will be returned on receipt of a 
utero othe ode ** Station Buildi: at Cork,” must be 


d not later than noon of Wednes- 
“7, * January, 1 
e Directors do a bind themselves to accept the lowest or 


any Tender. 
P FRANCIS B, ORMSBY, 
Kingsbri Dubii Secretary. 
io \ieneuaber, 1890, 


E1497 
emoval of Wreck. — Tenders 








Epgineer uiredat St. George's 
orkhouse in the = 9 oe West Brom) Re- 


———s pens Fgh Er? dates must bade tween 25 
id. 35 y! +n. practical engineering in all 
its ered By letter to the MASTER of the WORK- 
before t ximo, enclosing are of not less 
three testimonials. PNO one need apply with less than 

j— months’ character. P122 


Expctt. - — An _Engineer with 


aeede Fe oe —~ know e ort Fre: 

and Spanish, good connections abroad, WANTSa cra 
TRAVELLER to the Continent or ir 

Technical Correspondent or any other confidential employ: 

ment. High-class references home and abroad.—Address 

1634, Engineer Office, 163, Strand, London. 


Frorgeman for Australia, Used to 
and wheels Addon, Pl “Tngineet Oflee, 16, Strand, 
London. 























uired by the Humber Conservancy Commissioners 
for the REMOVAL ie the WRECK of the SS. JEHANNE, anag er Wanted, for Spade 
now laid sunk in “ts Hf PS about a mile and deanna ? 
below the Middle Light Ship. SHOV _ and EDGE-TOOL WORKS, about to be 
The Tenders should be addressed to the and blished. Address, 1536, Engineer Office, 163, Strand, 
delivered = his 0! efies, 6, Whitefriar- on Hull on or tint London. E1536 
OF he 30th day of December instant, and should be 
— Mtoe oa rgete « “ pe 4 J — h i ] D * 
ie Comm! ers do not bin emselves to acce e 
mf P Me: anical Engineer esires 
Further particulars nay be known on application to Captain RE-ENGAGEMENT ; large experience; 15 years as 


Hume, Conservator ; or to 
WARD 8. WILSON. 
lerk to - —* Conservancy Cornmissioners, 
Hull, 19th pote E1526 


(['eesdale Union Rural ii 


AUTHORITY. 
COCKFIELD WATER SUPPL 
The Authority are to receive TEN DERS from 
persons willing to quote for the following :— 


CONTRACT No. 1. a ae ad IRON PIPES, 3in. and 
4in. e' 
” 2.—VALVES and other CASTINGS. 


” i LEADING PIPES and other Mate: 
pes 4.—MASONRY for SERVICE RESERVOIR 














Mane 2 BqpOUen — pros. and COVERS to SPRINGS. 
The neil of a ne 6.—CUTTING about Mil f PIPE 
PERSON as BOMOUGH EN ENG NEER. am SURVEYOR, who TR abla ee 
= be regan to devote the whole of his time to the service of ‘“ a JOINTING. 
Corporati ol. @, o. iti 
ba J i inted must have had ions, bills o , and form of Tender for the 
xperience as an Engineer and Surveyor on public wor respectiv ve contacts may ‘be had on application being 
f nding Ae Bet en, Begins and Sew ‘eand Bey Di kt the office =. Mr. Robert Robinso. as nst. C. Ea 6, Dixons 
and of the duties of a Surveyor to a Municipal Corporation | terrace, n, and on the Pe ayment of v" per contract, 
possesses Estates and Public Buildings, and to an Urban | Which sum " be returned on the receipt of a bona 
Sanitary Authority. Tender. 


‘The salary will be £400 jan annum ; and the Council will 
vide offices and a staff of assistants. 2 
Ay so pegereend ae age and t geitiinae) experience, accom- 
oonted by rece (no six in —, 
and endorsed oF ealeeter and Surveyor,” must be sent 





so as to be delivered to me not later than Saturday, 17th 
January next. 
HENRY Dar, 
own Clerk. 


Town Hall, Reading, 


Isth December, 1890. E1532 





Danish State Railways.— 
¢ Danish State Railways 
TENDERS for the delive ¢. about 5790 n STEEL RAILS 
and about 1826 tons FASTEN 
Conditions and Drawings 4 oy Savers may be obtained on 


Sealed Tenders, endorsed “ Fareed for Valves,” “ Fg age for 
C.1. Pipes,” or other bg as the case may be, are to be deli- 
vered at my Dae Castle, on or before Eleven 


o'clock in the of the 7th day of January, 
The Authority ao a “bind themselves to pone lt the lowest or 
any Tei 


By order, 
GEO, BAINBRIDGE, 

4 to the said — 
Barnard Castle, December 16th, 1890. 


the Directors of the Sheffield 


UNITED GAS-LIGHT CO. invite TENDERS for the 
po ay ggg and ERECTION of TWO PURIFIERS, 

each 34ft. by 19ft. with covers, and for the SUPPLY of the 
GIRDERS, COLUMNS, &c, to carry the same, for their 
Effingham-street Station. 














ion to “* ktoratet for ten, 
de 12, rs 
Tenens Say be tet not later than 12 o'clock at noon on the 
th Januay, 189) 


THE CAR ORAL DISET TOR ATE 4 THE 
DANIS) by RAILW 
Copenhagen, the 19th December, 1 © ess7 





Fast Surrey Water Company. 
KENLEY WORKS.—CONTRACT No. 7. 


TO CONTRACTORS AND OTHERS. 
Notice is hereby Gi “g that t 
suey. Water nan v o, he Directors of the Rost 


will receive TENDERS from 
mag bows hing to be ee contract for CARTING 
tnd LAYIN Pie Re in. CAST IRON SOCKET 
= SPIGOT = plana specification, quan- 
ons, ays ‘orm of gi) which can 
atl ety of; the Company, Red ful, Su rrey ; or 
Sane offices estima AW. Martin W. B. Ffolkes, 11, 


The form of ender and os and copy of the specification and general 
can be i at either of the above offices on 

yet of Ten Shillings, which sum will not be returned. 
will be to enter into a contract and 
find two approved sureties to join him in a bond in £200 for the 








yl pn of 
dorsed “‘ Tender for La: Pipes,” are to 
be delivered Dat the offees offices of the hake ~ or aes the 


Sist day of Decem| 1890. 
The , pone Gu not bind themselves to accept the lowest or 
any Tender, E1619 


Forms of Tender with Bills of Quantit y be obtained 
and ings may be seen on and after Friday the 12th 
instant, on application to the Company's Engineer, Mr. 
Fletcher 

ant Directors ao me not bind themselves to accept the lowest or 

'e' 
led Tenders to be sent in add to the d 
not later than Tuesday, January 6th, eat, Sy" ” Tender 


for Purifiers. 
HANBURY THOMAS 
Conmnyeatehctenns, Chemet, General Manager. 
December 6th, 1890, E1418 





nager in a general engineering ; Co 
hydric work.—Address, P104, Engineer Office, 163, — 


Wanted. — A Good 


artner 
man in an old-established BpGieEEeIEG 
WORKS, a ee & patented s) Te nd COORELE, 
about £6000. —Apply b: etter & he KCOLL an og 
Solicitors, 67, Tooley-s 


~ Wanted with from 


artner 
£6000, in an old-established ENGINEER’S 
BUSINESS, South of England. Must be a practical ae 
willing to take the Pepe pas of tw works. Sati ry 
references given ie corre red.—Furth = Valuer, Basings 
obtained of HENRY SMITH, Engineers’ 


te: pil.—The Borough and Water. 


ORKS Engi: AML of Royal Leamington 
oS ORVAGanCY in his as + a PUPIL.—. —_ 
Pall Wanted.—An Engineer i in 
-on-Main, who has been fomse yearsin 
and yy a with e executing plans for seve: ell-known water 
a other ‘so plants, has # VACANCY bya a 
PUPIL, who be ig h trained, 


practically, under ms Sg terms: ond 
— apply M. PATERSON Lo ‘h, a 
shi ‘ a 




















eservoir a — 

WANTED, shortly, a practical MAN of experience as 

CLERK of WORKS.—Address, 1630, Engineer Mice, 50 
Strand, London. 


ete Wales.—Partner Wanted, 
he a cores FOUNDRY = ENGINEERING WORKS; 

ical man ; about £1000 required.—Apply, DAVIES 
vt +7 RAM Solicitors, Goat-stree t-street, Swansea. 


Steel Works Manager, at Present 


ng one of the est steel and ironworks on the 
North-east Coast will short} OPEN for another ENGAGE- 
MENT.—Address, 1277, E: 


neer Office, 163, Strand, London. 
E1277 











Wanted, Several Good Engi 


—_—— and TURNERS.—FIELDING and — 
Gloucester. E1499 


W anted, a Cost Clerk for a 
Firm of ‘Eeginees and Iron Merchants in loots 
yo be a good writer, quick and accurate at figures, and with 
wing. State experience, 

tee, and vt salary € 











4h oe (Late) Head Drau ughtsman 


¥ one of the it Firms of Moshent 
meers and Boilermakers is OPEN to AP. 
MENT 24, Engineer Office, 163, Strand, London. 


o Machine Toolmakers.—An 


important Continental FIRM, with first-class references, 
WISH to PURCHASE — for export LATHES suitable for 
use in —_ the aginost mg —Send catalogues and list of 
ice, 163, Strand London. E1538 


ag 











d.—1544, Engi Office, 163, Strand, 
E144 
W anted, a Man of Good Com- 
MERCIAL and mechanical "Bra ience for the Engi- 
neering = Ban Degeremens of a PR pele siness. ae sam, 
particulars o oy ence and salary ex — 
Office, 163, Strand, London. roe suit’ 





Fiast Surrey Water Company.— 
KENLEY WORKS.—CONTRACT No. 6. 
z . TO CONTRACTORS AND OTHERS. 
‘otice is h Given, that the Directors of th 
Water Company ill reesive SiN De ee pales some 
ry Ay be - enter into a contract for SU 8U PPLY G about 
Pi of Win. CAST IRON SOCKET and SPIGOT 
PES, S, according to drawings, speci specification, 
- ae of: Tender, which can Ark, mer a Om 
Redhill, Surre offices i 
eer, Martin W’B. Fiolkes. Ti. a "yelaha y-street, Westminster, 


The form of Tender and co} Dogedienticn, and general 
conditions can be ined 5 
ment of Ten Shilli: which - wal aaabe oe son — 
ad senate requi enter into he non tract and 
ree peed ofthe wor sto join ‘im in a bond in £200 for the 
“« 


Sealed Te Tenders for Pi to be 
delivered a = Omens: of th the Company on or wh the 3ist 


thse Dre Directors do not bind themselves to accept the lowest or 
any Tender, E1520 





Wanted, Situation, as Head 


DRAUGHTSMAN or FIRST ASSISTANT. Seven 


ears with ‘e general engineering firm in the Midlands. 
ld commence at short notice.—R. SMITH, Oxford-road, 
Moseley, Birmingham. P12%6 





es and Roofs. —Advertiser | % 
er C.E.), made constructional ironwork a 
special stad, is Fad " Mi): IGN ROOFS and BRIDGES for 
Office, 163, Strand, Lo: 


Bie 


Corson Clerk Chorthand) 


D, aon must be By ay calculator, and “a 
Fa W ‘ee — mony in the first instance to Mr. 
stor, eM, aun toria-street, West- 
minster, 8. W., giving fal article 
salary ex, pected, &c, 











oon, an of present as Thy 





EXTENSION OF TIME. 
TO ENGINEERS AND BUILDERS. 


hes County Council. 


Se ae UATE SaUN 

in ‘or an isti: 
a cer ERECTING and COMPLETIN nee 
Bure r the River Stour, at Wormingford Mill, near 


Np pecientions, eittiee, and form of contract may 
‘rank Ssoommare? Architect, 


West 


fora" en ned for New Bri Worming- 


: bson, » Clerk of the Essex 
Jia coun Chelmsford, not later than Noon, Saturday, 


wn orang ene do not bind themselves to accept the 


y aoa 
FRANK Openity Sarre pag Architects 
ath me Surveyor, West Suffolk 

December, E1498 


E2gi neer (Mechanical) ad Pesires | Ricger 











aa mping ted gold = ones. in a wy 
w uu an mac! ory specialits 
returned ot ta works in 80 pil Gold 
Fields. Used. to control of labour bot: at home and abroad. 
Firs' 7 references.—A. H. B., 50, Dumont-road, Stoke New- 
ington, N. Pz 
;agineering P be — Firm 

it~ Bg a hi 
we au mg py pen. Ba, vu, gineer 
Eg neerin, finds an 
ENING vs ¥ sea a BEGIRESS, 

awd ws Stee = for marine and o 
engines, 


Ben eit e.- . church, 


g Ra 
te ui ped com A14386, 





and to be sent to ADOLF STEIN. ER Hamburg, ues 
120 


([urner Wanted, for all Descrip- 


TIONS of Small Work - iron and brass.—STONE and 
TURNER, Engineers, Dorking, Surrey. P17 


£ 3 () () () roe ercial one Partner 


— frre extending. Man’ tented ties, 
ae sea Omen 16 163, Stra, as Londen +s 











A gents Wanted to Push First- 
ool 5 ye ona, de ag a, Post 
office, og tA 


Bagshaw’ s Wrought L Iron n Pulleys, 





ranes.—For Sale, ‘ Chaplin,” 
15 cwt. PORTABLE STEAM CRANE; 15 cwt. to 9 tons 





HAND and STEAM DERRICK and Kaa F CRANES. 
eS - a Plant on application to J. F. BRYAN and 
Co., ractors' 165, B it, Glasgow. 
Late ee of Butters Bros, E1421 





Boring for Coal, Water, 


eep 

Deep &e.—The Advertiser being desirous of danteteaiien 

within yen distance of London the proved Superiority 

of his DEEP BORING PROCESS over all others, will grant 

unusually FAVOURABLE TERMS to anyone 80 situated who 

may somes Deep Boring through Hard Stone, Chalk, & — 
Address, 8. K., 1, Great Winchester-street, E.C. £1527 





° ’ ‘ 
ngineers’ Tools for Sale:— 
se Centre — & Surfacing rae p= po ae cite make. 
Slide, Surfac' and Screw-cutt 
= Stroke slotting te Machine, by Shepherd, seh a 
peyerte l4in. stroke Slotting ate adinit hy ye 
G. Di peeaiine, 2in. spindle, 10in. f = 
= a 12in. fe 
Soin, stroke shaping Machine, ne 't. bed, are motion. 
Powerful Plate Bendin, Rolls, admits 12ft. wide; cheap. 
Splendid 6 cwt. Single 
t —— 


2 Steam 
HOMAS GREENWOOD, Bailey Hall Ironworks, 
= ° 

Five New 20-H.P. Nominal 

0. BOILERS, sor hse oe ure, first-class 
English os makers, for SALE table for either 
wood or inferior fuel. — Price an particulars, THOMAS 
YOUNG, Engineer, 27, St. Vincent-place, Glasgow. E1477 


For Sale or Hire, Contractors’ 


LANT. 
pcan rt 6, 8, 10, 14, and 20-H.P, 
Horizontal ngines, 14 and 20-H.P. 


Hammer, 9in. cylinder. 








General Jo Joiner, &c. &ec. 
A e and varied stock to be seen at HOUGHTON BROWN 
B » Kingsbury Ironworks, Ballspond, London, N. C1349 


‘ ° 
Fer Sale, a Set of New Triple 
EXPANSION ENGINES and BOILER of most 
modern type and by first-class cage ol — be on ie a 
fortnight ; 14in., 22}in., 36iu., 27in. stro’ STEEL ILE: 
by 10ft. 6m. THREE E FURNACES, 160 Ib. pressure. 
orse-power indicated 500.—For particulars apply to 
JOHN CROOKSTON, Consulting Engineer, 72, Mark- + 
London, E.C. Ei4 


For Sale or Hire, Second-hand 


PORTABLE a. veer ENGINES, from 1-H.P., by 
pn Hag makers.—Apply, w. ..LLOCHIN, Globe Works, North 











Fea Sale or Hire. — Portable 


ENGINES, MORTAR MILLS and ENGINES guubines, 
ss an Extensive "STOCK of GENERAL MACHINEK 


EPAIRS with p at ikea, 
By HENRY SYKES, 66, Bankside, London, SE. P175 








or Sale, on Hire-Purchase.— 


oe ee of eve be oe ee on 
ents or for LAND G. FOOT and 

oo. 00.13, Great eo ee Apostle, ne EC. New and 
r circular. Ins;  abeak, including 

_ (all ts Drilling Machines, Saw [Tae es, Band Saws, 





ForSale(subject to to ‘being Unsold), 


Set of Fowler’s12-H. P. soubie cylinder Ploughing Engines 
and kle, in thorough Bo SS — dition, van, culti- 
vata r, drags, water cart, and plough. £200 
10-H.P. Traction ine © r Road Locomotive, by Aveling 
and Porter, nearly new .. .. 7 . £200 
8-H.P. do., by Clayton & jendid order £165 
bea, ditto, by ne and Co. pet “good engine, 
ro) 





pe, and water ‘fitt . £165 
o Traction rg pd new, by ‘Aveling and Porter, 


New p Hind Wheels for traction engine 
saat pecan Engines, by Fowler, double cylinder, 
boxes, with governors & reversing gear, each £130 


HP. ‘Double — odern Portable me, by 
14-H.P. modern aitto, by Aveling and Porter Se es) “oa 
Two 12-H.P. ditto -- each £90 
‘0 10-H.P. ditto - - « each £65 
10-H.P. ditto, by Mars! 100 
8-H.P. Single-cylinder, neditta, by Wallis and Steevens 
8-H.P. Po * nearly new £100 
Spe: _ 9 * bee = & Shuttlewo: 


goodasnew.. 
5- » ditto, sblendid condition £45 
Near! sly now ai éin. Finishing Threshing Machine, by 
Two ditto, by Nalder and Nalder, single cranks, wrought iron 


ith patent elevator attach> ad, prices £60 
"Bovera other Finishing Threshing Machines, <u Straw Ele- 


rs, &c. 
“two Elevators, with horse _ for pry and harvest, or to 
work with threshing machine, £22 each. 

Three Modern Self-binders, iw Hornsby, £25 each. 

Le mt Five-knife Chaff-cutter, with web and chaff-bagging 


orperatus, jus, £25. 
aia ay? — Water Cart, by Fowler, wrought iron wheels and 
“Two Barford and Perkins’ full size No. 3 Grist Mills, one £6, 
other £1 
Apply, HENRY LEWIS, Brimpton, near Reading. B1s09 





cheapest, we hon eae: “Quick a giv 
mar’ ven. 
Tilustrated price list, coaiaiatae ce, for n of 


pore b wheels, belts ro) and 
SONS, Engineers, Batley, Yorkshire. 


Bouers! ! Boilers!! Boilers !!!— 


perth wg - bE or HI of every description. Re 
dat tee cate. meet 


fy = ao ot, Plummer Blocks, and coi Mabhinery, = vow 
ie cheap.—F.. BONE, Long-lane, Borough, S.E. 


ey’ Iron Flange ripe for Sale, 


a ae nS 27in. Ley 6in., from 3ft. to ae long with 
ts, Nuts.—J. T. uth 
Sane aes tation” ete) 


Comp ound Condensing Paddle 


a for ry. Two Sots, y with cylinders 10in. and 
og jan 24in. stroke, complete with boilers, panera | 
ie 7 











WILSON, Vauxhall Ironworks, Wands 
ES S.W. 





or Sale, 10-Ton Road Roller, 


by Aveling an Porter ; good as new.—Apply, HENRY 
LEWIS, Brimpton, near Reading. Es 


or Immediate Disposal, the 


following PLA 
— zft. Patent Disintegrator, for bones, horns, coal, &., 


cheay 
One 10-H.P. Portable ple et on wheels, by Marshall and Sons. 

One 16 Xx 9 Hall's nuhing Action Sto Py 

One Set 12 x 12 Crushi One Patent Separator. 

One Set of 29in. Fine Grinding with sutomatie feed, all 
comp.ete, equal to new, suitable cement, &c. 

Several new Rock Drills, by Husabelt ai and | Co., with extras. 

One 10in. x 18in. stroke Vertical Engine. 

One 9 x 5 Stonebreaker, N 2 Blake type. 

One ne Multiple ‘Dr, by Hi Hues One small er 

a Hydraulic Press, with pumps complete. 

One Coal Grinding Mill 

from last user o elon aay. 

The above will Ibe oid Teheap t to 

Apply, C. E. HALL, St 





did teat } 





SheMela 


E1228 











| (Yondensing engine, New or 
SECOND-HA D, 1éin. by 24in., vertical 
preferred,—Address, okICE, GRICE and SON, Birmingham. 


e*s Hor Continuation of Small Advertisements 
see Pages II., XXVII., and L. 





For Index to Advertisements see Page XLIX. 
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Barry, Henry, & 0, 


LIMITED, 
ABERDEEN. 


o 
See Special Advertisement of 


MILL GEARING, 
MILL FIXINGS, 

BELT PULLIES, 
ROPE PULLIES, 

HORSE GEARS, 
WATER WHEELS, 

and CASTINGS, 
On Page 63 of last week’s ENGINEER. 
Catalogues ¢f Patterns on application. 


0 
Address as above or as follows— 


GILBERT LITTLE, 
1, Metal Exchange Buildings, BG. ; 


‘LOCO’ 
Sight Feed Lubricator 


LOCOMOTIVES especially. 


ALSO ADAPTED FOR 

















Stationary, Portable, and Marine Engines 
up to 250 Ibs. Steam Pressure. 


PeCoeeoooooe 


THE EMPIRE CO., Empire Works, “Manchester 


BAXTER’S PATENT 


STONE BREAKERS 
ORE CRUSHERS, 


COKE BREAKERS. 


Great Reduction in Price of Blake Crushers. 


No India-rubber or other Springs required in 
Machines I Supply. 
W. 


H. BAXTER, 


LEEDS. 
r to Her Majesty’s War 





ntracto Depart- 
ment, Indian Government, &c. (Spl) 2024a | & 





American Exhibition,"London, 1887. Highest Award, Specia 
Mention, Certi cate of Merit. te = 
Paris Exhibition, 1889. First Prize and Medal. 





Flexible India-rubber mt ay GRIF ARMOURED 
BOSS. _ ee 


rt! ~ 
The 4 EINcrer Gi Ge ARMOURED. Fy iE CO., 4 
(Special) 2081 


PULLEYS! PULLEYS! PULLEYS! 


The Largest Makers in Europe. 
LARGE STOCKS for IMMEDIATE DELIVERY 


- UNBREAKABLE” PULLEY Co., 


ougm Ogdin: € St. Ardwiek, Manchester, 








GLOBE FOUNDRY, LEEDS. 
ENGINEERS’ TOOL MAKER. 


SPECIALITE, 5ft. RADIAL DRILLING MACHINE. 


MACHINE MOULDED WHEELS 


In STEEL or IRON, from 3in. to 12ft. diam. 


STEEL CASTINGS. 


MALEILEABLE! IRON CASTINGS. 


WILLIAM TOWLER 

















WESTRAY, COPELAND & CO., 


ENGINEERS, BOILERMAKERS, IRONFOUNDERS, 
BARROW -IN - FURNESS. 


MAKERS OF 


LONDGN OFFICE: 
20, BUCKLERSBURY, EC. PAUL EWENS, AGENT. 
AGENTS IN SOUTH WALES: X1374 
FRANKLIN SAUNDERS & CO. 46, WIND STREET, SWANSEA. 


ROBERT MIDDLETON, 


SHEEPSCAR FOUNDRY, LEEDS. | 
BARCELONA INTERNATIONAL EXHIBITION, 1888. 


GOLD & SILVER iz 
MEDALS 


FOR HYDRAULIC PRESSES AND FITTINGS. 
HIGHEST AWARDS GIVEN. 


HYDRAULIC PRESSES, 


PUMPS, 
HOISTS AND LIFTS, 


TELEGRAPHIC ADDRESS: “HYDRAULIC, LEEDS.” 
A.B.C. CODE USED. L593a 


London Office: 9, Fenchurch Avenue, E.C. 











































and 


Small Cost. 


HARPERS LIMITED, 
ABERDEEN, 










Pag es xii and xiii last week 
contain HARPER'S LIST of ACCESSORI 
TRANSMISSION of POWER, which is the only copa = 
and perfect one in the world.” It comprises Belt and 
Pulleys ; aoe and Haulage Pulleys; Gear and Morte 
Whee! ting, Coupli Podes! tal and Fixings ; 

by By Set o: ‘simple, reliable Horse-power Rules, a 





PLEASE TURN to pages 24 and 25 
among the Advertisements in last week's 
** ENGINEER,” and note how the 


Labor and Smoke 


Troubles which threaten in 


DARKEST 
ENGLAND 


Can be removed, then write for Cata- 


logues and Particulars to the 


ey = Conveyor Co. 


{, METAL EXCHANGE BUILDINGS, 
LONDON, 





E.C. 








HOLBOROW & Co., Dudbridge 


HOLBOROW & Co.’s 


PATENT AUTOMATIC EXPANSION ENGINES 


= + a> + a> + a> + aD + ape 


Their Tandem E ime is designed so that pistons can be 
taken out for —— by simply removing covers; it has no more work- 
ing joints than ordinary cngimas occupies no more space, nor requires more 
expensive foundations. A vacuum of 14 lbs. below atmosphere is readily 
maintained - new AIR-PUMP and CONDENSER; and consumption of 
fuel, as proved by exhaustive trial, need not exceed 2 Ibs. per H.P. per hour. 


Their Simplicity Enables very Low Prices to be Quoted. 





** An excellent action of the valves and an  euuseslly good and well main- 
tained vacuum. . . . Exceptionally high vacuum—very t economy— 
exceptionally good results in economy.”’—See ‘‘ Engineering,” Nov. 12, 1875, 
May 17, 1878, and July 8, 1881. B576a 





Steam Users, before Buying, please send for Price Lists and particulars 









COUPLED 
ENGINE. 











J. TYLOR & SONS, 


LIM 


HYDRAULIC & SANITARY ENGINEERS, 
2 NEWGATE STREET, LONDON. 
MANUFACTURERS OF PATENT POSITIVE, ROTARY, AND LOW PRESSURE 


WATER METERS, 


ALSO 


WATERWORKS FITTINGS, 


And Pumping Apparatus of every description. | 


ITED, 


The ONLY WASHER that 
INDEPENDENT of SPRING POWER. 





ABSOLUTELY LOCKS the Nut 


The ONLY NUT-LOCK that does its work WITHOUT ANY 
INJURY to Bolt or Nut, and allows their REPEATED USE. 


OF The ONLY NUT-LOCK applicable to all EXISTING PLANT. 





E786a 


Full Particulars on application to the 


POSITIVE NUT-LOCK WASHER COMPANY, LTD., 


1, Charlotte Street, Bedford Square, W.C. 








Cata- 


LED 
INE. 


U 
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‘UNITED ASBESTOS Ci: = 


(Late 161, Queen Victoria St.) 



































"eATananOer ITALIAN oe IS THE BEST. Goods are made at our Works, nr. London, 
> . Pioneers of the Asbestos Trade, THE “VICTOR” METALLIC-ASBESTOS GOODS and are of the best possible deseription. 
Wis 2» ven mo yu 
byeors we o Repente in anor en a oe Specify “SALAMANDER” Brand. TG waste 
j es “ ATISFACTORY resi 
"=| The ONLY COMPANY in the  .yicror” metallic-Asbestos Packing for Glands. Depbts:—NEWCASTLE-ON-TYNE, Quay Side; Ui: RSS 
Sy “VICTOR” Metallie-Asbestos Sheeting & Tape for Joints MANCHESTER, 34, Deansgate; LIVERPOOL, \tzz 
% WORLD owning and working Asbestos « yicToR” Metallic-Asbestos Ovals and Rings for Man- 47 & 49, South John St.; GLASGOW, 60, West = ay 
y hole and Mudhole Doors, &c. Howard St.; CARDIFF, Mount Stuart Square; 
eats ait. Mines in both ITALY and CANADA, ALL KINDS OF ASBESTOS GOODS. BRISTOL, Provident Buildings. (Sp’l) 3048a Special Trade ans 





——— 


STH Bit PATENT ROLLED 


FORGINGS §=©— SHAFTING 


THE CARBROOK FORGE & STEEL COMPANY, SHEFFIELD. “HODGKINSON, SHEFFIELD. 4 


Sheffield Telephone Exchange, No. 35. National Telephone, No. 35. (Special) 304 




















WALKER’S PATENT ANTI-VIBRATION SHUTTER FOR FANS 


This Invention is applicable to all tvpes of enclosed Fans, and effectrally stops vibration. (Special) 3005a 




















ae 


On Admiralty List. 


HIGH-CLASS TOOL STEEL 


ENGINEERS’ BOLTS & NUTS, FILES, STEEL CASTINGS, 
JOSEPH ASHFORTH & CO., LD.. BRUCE WORKS, SHEFFIELD. 


TRIUMPH TELEGRAPHIC ADDRESS—“ASHFORTH, SHEFFIELD.” (Special) 3050a 


SELF- DUST-FUEL 
CONTAINED FURNACE. 


Over 2OO at Work, Burning 











GLASGOW ... ... F. J. ROWAN, 121, West 

COKE DUST Ke Regent Street. 

is) LONDON .... ... W. BOBY, 16, Union Court 
COAL DUST Ae Old Broad Street, E.C. 
TOWNS’ REFUSE ! GERMANY vii a 
CANNEL COKE and other BELGIUM. ALFRED WENNER, Man- 
WASTE! FUELS. — ot. — 

(Special) 3037a 














MELDRUM B™: 26, Half St., MANCHESTER 


F. W. COTTERILL, Lv. 
DARLASTON, S. STAFF. R V. E TS 


Bright or Black, and in Iron, me Copper, Gun 





y\" 


> 
i! 


gp 
yl iI 


ly 




















THE a SIGHT FEED LUBRICATOR 


THE STEAM CYLINDER LUBRICATOR CO., LIMITED, 65, KING STREET, MANCHESTER. 





re ee a a ee a oe ak oe 


THE ENGINEER. 


DEc. 26, 1890, 





—— 





Flush 


Cuts Sections 
without one. 





EIL..’sSs PATINT 


THE MACHINE AS REPRESENTED HEREWITH IS A SMALL BUT 


HANDY TOOL FOR ENGINEERS. 


ISAAC HILL & SON, “*o"#° $j, Engingerine Works 


Side Cold Sawing Machine THE EJEC 





and Solids up to 4 inches diameter. No Shop Complete 
Cheap, Dura _ and Effective. Time to Cut a 2-inch , 
Bar 1} Minutes. 


Applied to all classes of Steam 


es, 
———— 


oF FATENT. 


TOR - CONDENSER. 


(MORTON’S PATENT), 


Saving from 25 to 50 per sent. in yen Pumps, 


~ ALEX" MORTON & THOMSON 


SOLE PATENTEES & MANUFACTURERS, 


96, BUCHANAN STREET, GLASGOW. 

















SEND FOR LISTS. 4088a 
THE STOCKTON FORGE _ BAND SAWS, &¢.—BAND SAWS, de 
an and 8, Ido! 8. 
(Owners: The Engineering Supply Co., Ltd. sar, Mill Hainer Nees Lares Se Siva ta 
BRIDGE BUILDERS, y eee Sern ae aan zon Moria 
8 et, E15 


IRON FOUNDERS, 
MAKERS OF FORGINGS, 
And GENERAL ENGINEERS, 


STOCKTON-ON-TEES. 


See Advt., page 11, in al week's Soe 


London Agent: S. C. SHEWELL, 
= suffolk House, Laurence Pountney Hill, E.C. 


J. HARPER & CO., 


ALBION WORKS, 











WILLENHALL." 


QUICK DELIVERIES. 
(Special) 4007a 





Ps LONDON OFFICES: 90, Cannon Street, E.C. PARIS DEPOT: 


4 DICK'S PIPE LACCING 


Asbestos covered, filled with Fossil Meal. 
For Coating Steam Pipes, Hot and Cold Liquor 
Pipes, &c. &c. 


Especially for Export. Price 4d. per yard. 


DICK’S ASBESTOS CO. 


40198 
2 & 4, Trinity St., Canning Town, London, E. 


aw § Patent ATR ENGINE 


The most Simple and 
Easily Managed Motor 
for small powers. 


Six Sizes Largest Size 3-H.P. 


For Pumping, 
Working Air Propellers, 


Coffee Mills, Churns, &c. &c. 
X1389 


A. E. & H. ROBINSON, 


78, Gt. Bridgewater Street, MANCHESTER. 


ALFRED FARRAR, 


NEWARK. 

ALL KINDS OF HIGH-PRESSURE 
___—iEBOILERS 
UNDER BOARD OF TRADE & LLOYD'S INSPECTION 

BOILERS IN STOCK AND PROGRESS. 


Tel phic A 
TARRAR, rw tongs 
Lb. 














MAKES 





a ag 
MANUEFAOTUREENRS OF 


STEEL FORGINGS, 
ENGINE, CARRIAGE, AND WAGON 


SPRINGS, 


CAST STEEL FILES, AND HAMMERS FOR ENGINEERS. 


Sheaf Works, Sheffield. 


3, Boulevard de Belleville 


BOSTON U.S.: 40, Kilby Street. R729 








THO* FIRTH & SONS, L™ 


SHEFFIELD. 


STEEL CASTINGS 


SPECIAL STEEL FOR MINERS’ DRILLS. 


STEEL FORGINGS 


UP TO ANY SIZE. 


LONDON OFFICES 
Mr. JAS ED. DARBISHIRE, 


110, CANNON 8TREET, E.C. 
X1016a 





A. ANDERTON & SONS 


Antley Boiler Works, 
ACCRINGTON 


(Established 1859.) Makers of 


High-pressure, Lancashire, Cornish, 
Multitubular, Vertical, and 
Locomotive 


STEAM 
_ BOILERS 


MADE FROM 
IRON OR STEEL 
And to carry any pressure. 


All Holes Drilled, Plate Edges Planed, 
Boiler Ends Turned and Bored, and all 

















Crucible Cast Steel & Spring Steel = 


Special) 4928a Telegrams: 


X1442a | 








WOOD-WORKING MACHINES. 


WORSSAM’S Bpoleree. for the current 
irst-class Second-hand Woodworking Mach Ines now rad! 
and will be sent free on spp cation to SAMUEL W. wo 
Mand CO., 7 and 8, Idol-lane, Great Tower- at = 





BINNEY & SON, 
CATHERINE ST., CITY RD., LONDON, E.c, 
City Office—62, Queen Victoria Street, Eo. 

Prices on application. 


ENGINE PACKINGS, ENGINE OILS, 
Cotton Waste, Leather Belting, 


Emamelled Gauge Glasses, 
Shipping Orders Promptly attended to, 
Branch Depots-GLASGOW, 50, West Howard Street, 
BIRMINGHAM, 68, Broad Street. LEEDS, 
26, Trinity Street. (Special) 4022 





LUND’S Patent 
PULSATING 


MANUFACTURED BY PUMP 


HULME & LUND, 
MANCHESTER. 


“ PutsaTina MANCuEsTER,” 














Patent Double Side, End, or r All Round 


TIPPING WAGON. 


The Cheapest, Strongest, & Simplest in the Market. 
| Saving in FREIGHT, INLAND TRANSPORT 
STRENGTH & DURABILITY GUARANTEED, 
For full particulars and prices apply to 
|ALFRED A. WAINWRIGHT, 
Sole Licensee, 9, Bush Lane, Cannon St., E.C. 
Telegraphic Address: “ Incurtvs, Loxpom.”, AB.C. Code used. 
(Special) 4024a 


Baird’s Patent Metallic Joints 








| ana Puno Pipes are cheaper and more durable than 
Well a for Sates Cleaning and Manhole Doors, 


may be used repeatedly. 
-* the outer | inner edge on both sides of this joint 
a -shaped projections, Setween which putty or —— 
uired by the nature of the work, should be 
hen subjected to pressure the of the projec- 
tiuns are soft enough to give way and close into any un- 
| evenness, thereby confining the putty or cement, making 
| a substantial joint. 
| - ord sizes kept in stock. 
| prove _— + eed over Asbestos, 
Rubber or any other join 
Equally suitable for - sade hot or cold water, cheml- 


ROBERT BAIRD, 134, St. Vincent Street, oT 
Agents wanted. Di0ll 


j - 


| 








Telegrams — 
eS GI3BINS, BIRMINGHAM. 
r Low 









Richard C. Gibbins & Co.,"rmcsu 


MAKERS OF PORTABLE AND FIXED 


STEAM & HAND CRANES, 


Derrick, Foundry, Overhead Travelling & Warehouse CRANES, 


CRAB WINCHES, LIFTING JACKS, HAND PILE DRIVERS, 


4034a 


GLASGOW: G. BUCHANAN, 27, OSWALD STREET. 


Pulley Blocks, Screw Couplings, Platelayers’ Tools, &c. 
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rR W. SIMONS & CO., 


SHIPBUILDERS, ENGINEERS, & DREDGE BUILDERS, RENFREW, NEAR GLASGOW. 





3 : —_— ra i ats oat sree eats cea 














= SOREW & PADDLE STRAMERS, YACHTS, TUGS, HOPPER BARGES, SEWAGE STEAMERS, & 
’ Moen ee neve TYPE OF DREDGE a 











: ” Te Thousand =a 
: | BOILERS KEPT CLEAN)" "=<" 


— asine oe penn acc vending to « cae 


. ” tity, o n applica ation. In n use at many Gaswor orks. 
TER," By usin i. —_ _— position,” which is absolutely hi _ ess and the mo = economics a means of preventing Incrustati _ obtainable, 
— ” . ials ** om Sten m Users in every c class of trade on applicatio Price, in casks, 183. 6d. per cwt., d/d fre Sample gall Drum, ready " se a 











ADOLPHE CROSBIE, Walsall Street Chemical Works, WOLVERHAMPTON ADOLPHE CROSBIE, WOLVERHAMPTON. 


“=<, LINE CONSTRUCTION & RENEWAL 


All Materials made by the TELEGRAPH MFG. CO., LD., of HELSBY, Nr. Warrington; 11, Queen Victoria St., London, E.C. (Sp’l) 5023 


| Ti i CAMPBELL CAS ENGINE 


A new TYPE GIVES 











re 


a 


UNEQUALLED RESULTS 











New Type, FHP. to 4-H.P. SOLE MAKERS— 


THE CAMPBELL GAs ENGINE CO., LD., HALIFAX, ENGLAND. 


London Office: 18, Dockhead, S.E. ecu iisien: 111, West oni Street. 





= ! SS 
New “Type, 6-H.P. = 16-H. 'P; 1482a 


PHOSPHOR BRONZE 











&5oa5k a 


IN INGOTS OR CASTINGS. 


PHOSPHOR TIN & COPPER 
PHOSPHOR LEAD 


AND 


WHITE PHOSPHOR BRASS 


PHOSPHOR TIN, PHOSPHOR TIN, 
Containing 3% Phosphorus. FOR MARINE WORK. Containing 5% Phosphorus. 


ScCocoESBHOTT sa JOoOoW!BTT, BRADFORD, YORE S. X1230a 


LANG’S LAY WIRE ROPE. 


MANUFACTURED BY 


GEORGE ELLIOT & CO. WORKS: CARDIFF. 
Office: 23, GREAT GEORGE STREET, WESTMINSTER. LONDON, _ (Special) 501¢ Lang's Lay Wire Rope, partly worn, 


“a2 5 8 


Hl 
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TANGYES’ 


REVISED COLONIAL’ STEAM ENGINE 


Constructed for Steam Pressures up to 100lbs. per square inch. 


Self-contained. 

Needs no 
Bearing. 

Is Right and Left-Hand 
in One. 

Fly Wheel may be put 


on either end of Crank 
Shaft. 


External 


= = at 
SSS EEE : 


From a Photograph of the 10in. by 16in. size, with Feed Pump. 





The Crosshead Guide is 
Bored and the Front 
Cover of Cylinder 
Faced at One Opera. 
tion, 


The Governor is of the 
Patent “‘Soho” Type, 
with Combined Equili- 
brium. Throttle and 
Stop Valve. 


1) MADE AND STOCKED IN THE FOLLOWING SIZES: 








Steam Cylinder, diam. ... ins 44 51 64 | 7% ie a 10 
Stroke, length ... ... =. 7 8 9 9 | 12 14 16 
Revolutions, per min. 250 225 200 200 150 140 125 


12 14] 
18 21 
6 100 





The Tangye - Johnson 
Patent Expansion 
Gear is Controlled 
Automatically by the 
Governor. 

The Crosshead Guide 
is Bored and the Front 
Cover of Cylinder 
Faced at One Opera- 
tion. 


The Governor is Tangyes’ 





Self-contained. 

Needs no 
Bearing. 

Is Right and Left-Hand 
in One. 

Fly Wheel may be put 
on either end of Crank 
Shaft. 


External 





Patent Improved 
“Porter” Type. 
Tangyes’ ‘‘Colonial” Steam Engine, 
WITH THE TANGYE-JOHNSON PATENT AUTOMATIC CUT-OFF GEAR. 
From a Photograph of the I4}in. by 21in. size. 

Steam Cylinder, diam. ...... ins. 8 9 | 10 12 141 

Girolcs, length ... ... ...  «. 12 14 16 18 2| 

Revolutions, per min. 150 140 125 116 100 








Prices for any given size quoted on receipt of the necessary data. 


SoLe MABEBES, 


ANGYES LIMITED, es: wos BIRMINGHAM 


And London, Newcastle, Manchester, Glasgow, Genoa, Sydney, Melbourne, Johannesburg. 


Copyright—Entered at Stationers’ Hall, 


[No. 35 
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TANGYES’ REVISED STEEL BOILERS 











FOR HIGH, INTERMEDIATE, AND LOW PRESSURES. 
FOR COAL & WOOD FUEL. 




















te is | 

ront | 
Nder 
era. 
the 
ype, 
uili- 
and 

| CORNISH BOILER. } 10 Sizes—8 to 30 Horse-power. LANCASHIRE BOILER. 6 Sizes—30 to 55 Horse-power. 
Made of Made by | 
. 
Best Mild Steel Special 
Plates. Machinery. 

“CORNISH BOILER FOR WOOD FUEL. _ | 

10 Sizes—8 to 30 Horse-power. 

al 

| 

nd : 

ut | 

nk 


“LOCO.” BOILER. 12 Sizes—6 to 40-Horse-power. 


TANGYES LIMITED, cornwatt works, BIRMINGHAM. 





LONDON: 36, Queen Victoria Street, E.C. MANCHESTER: Deansgate. SYDNEY: Hay Street, Darling Harbour. 
5 NEWCASTLE: St. Nicholas Buildings. GLASGOW: Argyle Street. MELBOURNE: Collins Street West. 
PARIS: Place de la Republique. JOHANNESBURG: Commissioner Street. (No. 32) 


Telegrams: TANGYES, BIRMINGHAM, 
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Sole Makers, SUTCLIFFE BROS., 


Climax Works, Godley, Manchester. 





SAVES ENTIRE OUTLAY 
2 TO 4 TIMES EVERY YEAR. 


TELLU SAREE 
= Weirainic, 


FOR 
| oc) = 
re. 





UNQUESTIONABLY THE 
MOST DURABLE IN USE. 


TELLURIC CEMENT. 
] FOR GOVERING 


ER PIPING 


at de 


SOILE 
\ 














Effectually Prevents Radiction, 
Condensation, Rust, and Decay. 





VERY IMPORTANT. 


A large Colliery Firm, who had always 
ignored the idea of covering their Boilers, 
were at last, owing to the great increase 
in the value of coal, induced to entrust us 
with three Boilers and a range of Piping 
to cover with our Patent Telluric Cement, 
costing £27 6s. In less than a fortnight 
they found a saving of over 40 tons of 
coal, which at the pit they sold then at 
6s. 8d. per ton, thus saving almost half 
the entire cost. During the past three 
months, at the same rate (the price has 
risen again and again), the saving would 
be over £78 for an outlay of £27 6s. 
So strikingly apparent was the loss they 
had been sustaining, that they imme- 
diately ordered us to cover all their 
Boilers and Piping at all their pits. 





4000 REFERENCES. 


. Adhesive, Firm, Instantly Shows 
Leakage, Cannot Fire, Easily Applied. 


TELLURIC CEMENT 
FOR COVERING: 


BOIL 


PIPINGete 


BRD 














THE MOST PROFITABLE 
COVERING IN THE MARKET 


“TELLURIC CEMENT 


I FOR GCOVERINCG 


R %, PIPIN Gere 


r= 


= OLE S 














VAST SAVING IN STEAM, 
WATER, LABOUR, WEAR & TEAR 


TELLURIC CEMENT 


SOILE Ri PING, & 





Sole Makers, SUTCLIFFE nig, 


Climax Works, Godley, Manchester, 








The Aluminium Company, Limited, 


115, CANNON ST., LONDON, E.C. Works: OLDBURY, near BIRMINGHAM. 


MANUFAOTURERS OF 


ALUMINIUM, ALUMINIUM BRONZES, 


FERRO-ALUMINIUM, 


ALUMINIUOM STEEL & SODIUM, | : 


ALUMINIUM (purity 98 to 99 per cent.) 8s. per Ib. 
Do. 9s 95 to 96 78. 


Aluminium Bronzes, &c., supplied in In- | Aluminium Bronze (10%) 1s. 5d. per Ib. 
gots, Sheet, Rod, Tube, and Wire. Ferro Aluminium (10% "11d. per lb. 


PURITY OF THE ALUMINIUM AND THE PERCENTAGES CON. 
TAINED IN THE ALLOYS GUARANTEED. cuss 


Descriptive Pamphiets. Price Lists and Terms on application. 











THE 


| Bete Construction Corporation, 


LIMITED, 


WORCESTER HOUSE, WALBROOK, LONDON, E.C. 


ConTRACTORS FOR THE COMPLETE EQUIPMENT OF 


CENTRAL ELECTRIC LIGHTING STATIONS. 


ELECTRIC TRAMWAY PLANT. 


RAILWAY TRAIN LIGHTING. 


+04 
+e? 


Estimates Prepared for Complete Installations of 
Electric Plants for Light or Power. 











E1152 


J. BAKER {SONS 


58, City Road, London, E.¢, 
EVER GIvry 


HIGHEST AWARDS 
Fifteen Gold Medals 
FOR BREAD, BISCUIT, ‘ 
Chocolate, Confectionery, (“fate Ae: Vos 
KNEADING & SIFTING \W"Riy Pest! 








y my Sifters, 
Disintegrators, 
Mills, Kneaders 
Rollers, 
Heating Apa'tus 
Dough Dividers 
Pulping Machi's 
Steam Pans, 
Jam Machinery 
Telegraph Addrerg 
“ Bakers, Lonpo: oN, 
E158la 





“Bailey-Baker” Patent Ovens, 





WEBB & SON, 


Tanners, Curriers, Fellmongers, Glove 
and Gaiter Leather Dressers, 






11 First-cLass Mepats 
AWARDED, 
ae Tannery, Stowmarket, 












Every 







Pie 


or X1120a 


GEARING. 














" TRANSMITTER’ 


Is FAR SUPERIOR TO 


CL 


Send 





PAST#LOOSE PULLEYS 
FRICTION 


UTCHES 


eeee 


for New List and Testimonials. C147éa 














» BRICK 





MACHINERY 


For Working all kinds of Clay. 





tion, and the 
at th 


i) 
el. — ie 


CRAVEN'S PATENT BRICK MOULDING AND PRESSING MA‘ HINES. 


The stift or semi-plastic system of Brickmaking for producing 

a dense plastic pressed brick ready for immediate remov al 

to the kiln was invented by us 28 years ago, and it is most 
successfully working in nearly all parts of the world. 


DOUBLE the STRENGTH of ANY OTHEF 
MACHINES in the MARKET. 


Brick plants for producing the best plastic-pressed facing 
bricks on the most economical system. 


Mi. Awarded Three Highest Medals at Adelaide Exhibi- 


ONLY Gold Modal for Brick Machinery 
© Melbourne Exhibiticn. 1888-9. 





BRADLEY & CRAVEN, 
Westgate Common Foundry, WAKEFIELD, ENGLAND. 
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36, Gracechurch Street, 
London. 

















rs, 
% 
re 


; WORKS: 
Burstol 
and Wolverhampton. 











f JOYNSON 
DRAWING PAPER. 


FOR ARCHITECTURAL AND MECHANICAL DRAWING. 


ry Made in rolled, machine finished, and rough surface. In all the usual 
sizes and weights, and in continuous rolls up to 70 inches in width. 


TO BE OBTAINED OF ALL DEALERS IN DRAWING MATERIALS. 
SAMPLES CAN BE HAD AT THE MILLS, ST. MARY CRAY, KENT. 


GENUINE PACKING, 
, 7 
, 5 TRIPLE PACKING, 


ASBESTOS PACKINGS 











a 9437 116, CANNON STREET, LONDON, E.C. INDIA RUBBER GOODS. LEATHER GOODS. 


= 


' —_— SIMS, & JEFFERIES, LD. 
































CHILLED CASTINGS °°": 
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The Boiler Insurance & Steam Power 
~reace IN, RYE. TURNER 14 IPSWICH 








More than the Paid: -up Capital and Funds of the aan 
other Largest Boiler Insurance Companies Combined. AND 
Has the largest number of Boilers and a under 


Inspection and Insurance —Upwards of 27 ej “ Glpernyt," eg I 
ANNUAL INCOME UPWARI UPWARDS OF £70,000. ii 82, MARK LANE, LONDON, E.C. “ Canvassers,” ‘ae 


Has the largest number of TRAINED INSPEC- 
TORS ee in = the Principal Towns of 


faleh ayes. 


Insurance of —— under the Em- 
ployers’ Liability Act, 1880. 
GENERAL ACOIDENT INSURANOE. 


Chief Offices: aif 67, King ' Street. MANCHESTER. 
FFICES : 
London, 189, aunt rr cea! B.0. Newcastle-on-Tyne, 
6, Side. Birmingham, 20, Exchange Buildings. 
Glasgow, 2, West Regent Street. Swansea, 10, Fisher 
"Street. Leeds, 21, East Parade. 
J. F. L. CROSLAND, M. Inst, M.E., Chief Engineer 
EDWARD HADFIELD, Secretary. 0157 


STEEL SCRAP BOUGHT 







OO0COC OOo 000005, 


Compound 
Undertype 
Engine 


Best Possible Work. 








manship and 





Construction, _ fitteg 


OLD FILES, OLD TYRES, wih te 
And other Steel ttt weliaie TORNER- HARTYELL 
B. M. RENTON, 28, Change Alley, Sheffield. Patent 





' Automatic Expansion 


GOVERNOR, 


ARTESIAN BORED 
TUBE WELLS 


Expeditiously and economi fixed. 

Dug wells easily deepened 

tem, a austen alias eff 
ally excluded. 


DRIVEN TUBE WELLS 


{ For Small and Large Supplies. 


TRIAL BORINGS, 


For Foundation Levels, &c. 


BORINGS FOR HYDRAULIC LIFTS 


BorrNeG Toots, Pumps, &c. 


Registering Turnstiles 
Apply for pentane “a 
c. ISLER & CO. 


Artesian Well Engineers, X1198a 
Artesian Works, Bear Lane, LONDON. 8.E. 


D. LONGWORTH & Co. 


(LATE TAYLOR & CO.) 


PATENTEES AND MAKERS OF 7 4 


STEAM HAMMERS] | BRASS*& COPPER 


FOR FILE AND BLADE FORGING, 


eI RMINGHAM 
SHOVEL PLATING, FORK DRAWING, a HIRE: SHEETS <9 


STEEL TILTING, 
FORGE AND SMITH WORK. 
ALSO LONGWORTH'S PATENT E590 


POWER HAMMERS 


H.COLTMAN & SON 
LOUGHBOROUGH, 


yf Boiler Makers, Engineers, . 


and Founders, 
Keep Ready for Immediate 
Delivery : 


Vertical Boilers 


From 1 to 14-horse power 


“eo 4 []} [] 4 [7 


LOCOMOTIVE, 
MARINE & 
LAUNCH BOILERS 
IN STOCK & PROGRESS, 


Vertical and Horizontal - s. 

ENGINES, = 

WITH & WITHOUT 

BOILERS TO 14-H.P. 

IN STOCK. 
X1208a 








ee 


Lists on application, 
C1278a 

















For TOWNS, VILLAGES, FACTORIES, PRIVATE HOUSES, &c. 


By the seeps gaan PROCESS. 


The only system whereby actual purity can be obtai required. In successful operation in this 
countryand abroad. Estimates given —~ commasts Sunkereaben. For terms, Address— 


The International Water and Sewage Purification Company, Limited. 


Westminster Chambers, 7, Victoria Street, LONDON, S.W. 5237s 
The Sewage Manure obtained at Acton by the International process finds a ready sale at remunerative prices. 



































J TUBES. 
FOR BOILERS, CONDENSERS &o. 


“BATTERY , BIRMINGHAM.” 


1 
_ 
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SAM“ DENISON & SON 
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ST. LUKE'S FOUNDRY, LEEDS. 


Agents for the U.S.A.: MeCOY & SANDERS, New York. X1439a 
































icy 
MANUFACTURERS OF 


VERTICAL STEAM ENGINES, 


Of improved construction, mounted on Feed-Water 
Tank Foundation, and with Travelling Wheels 
when required, 


BOILERS 


a Vertical Cross-tube, Multitubu- 
y lar, Portable, Cornish, Lanca- 
ye shire. & “Field? Tube Boilers. : 





ja GAS PRODUCERS 





—— 


pee THE LARGEST MAKERS OF PULLEYS IN EUROPE —ag 


SOLE MAKERS OF WELLS’ “ UNBREAKABLE” PULLEYS. 
BUSH PULLEYS to fit any size of Shaft, ADJUSTABLE SWIVEL HANGERS 
PLUMMER BLOCKS, COUPLINGS, and all kinds of MILL GEARING. 


SOLE AGENTS holding Large Stocks of our Pulleys ready for IMMEDIATE DELIVERY 
J. C. BR. Okes, 39, Queen Victoria Street, LONDON. | W. Clyne & Sons, 3, Hadden Street, ABERDEEN. 
J. Donald & Sons, Cadogan Street, GLASGOW. | Hartley, Arnoux, & Fanning, 8 : 
Tasker, Sons, & Co., New Station Rd’, ELD. Rd. Lloyd & Co., Steelhouse Lane, BIRMINGHAM. 
Cross Brothers, Working Street, CAR : | Barford & Perkins, PETERBOROUGH. 
T. C. Keay, Paltic Street, DUNDER | Britannia Co., COLOHISI=R. 

Booth Brothers, Upper Stephen Street, DUBLIN. | W.R.Thornton, 1), Hindpool-rd., BARROW-in-F’ESS 
J. and W. Kirkham, Lark Street, BOLTON. Breymann & Hubener, HAMB E 

Saml. Baldwin, Engineer, BURNLEY. White, Child, & Co., VIE 

Robert Roger & Co., STOCKTON-ON-TEES. 

R. Varvill & Sons, YORK. 

T. and J. Taylor, Manchester Street, OLDHAM. 
James Pilling, Mill Furnisher, BACUP. 
Richard Ryden, New Water Street, BLACKBURN. | 


= UNBREAKABLE’ PULLEY & MILL GEARING C0. 


LIMITED, 
OGDING STREET, ARDWICK, MANCHESTER. 
TELEGRAMS, “STRENGTH, MANCHESTER.” 





| Gio. Viganoni, MILAN" 
F. Christy, LILI. 

| Calvert & Go., Gothenburg, SWEDEN. 
Burn & Co, HOWRAH. ™ 








X1896 








GALVANIZED 


S47 















For Steel Melting, Plate and Bar Heating, Boiler Firing, Brick 
Burning, Annealing, and all other Melting and Heating Purposes. 


THE “INGHAM” GAS PRODUCER 





W. P. INGHAM, ENGINEER, MIDDLESBROUGH. su 
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ee 


(cacertomstonoon,|] G. BAILEY TOMS & CO., 7a, Laurence Pountney Hill, London, B.C,  [estavienee Hala oer 
SAAS 
WHI IGS 


LINLUS T A L CECTIO \ re Our Lists show every size Rolled of Iron and Steel Angles, Tees, Joists, Channels, 
Zz NU DUAL pew l Lui 


Deckbeams, Tunnel Ring Bars, Bulb Tees, Bulb Angles, &c. 
— Showing every _Size Rolled appeared in thisTpaper {December 19th. 1 


MOUNTED COPIES, ALSO SHEET OF STOCK SECTIONS, FREE ON APPLICATION, 
SHEETS down to 40 G. 
PLATES up to 60ft. long; 11 6° ae nono hs f % ito 24 Sh. => .es : SS ry 
wide; Sf O° Gin; Gtk. aS TEDBARS, § 3 x to 10) < 35 «35, t 
FLATS, }” to 153” wide aa pees ee 3x Si. | 
ae ee Se = PMD JOISTS, i x } to 20 x 10 x 10. in 3 axon 


a oe on mre CHANNELS, }} x } x #t015 x 4x 4, 
SQUARES, ,,” to 63”. ctge Be lh mat shia NEW, DEFECTIVE, AND OLD RAILS IN STOCK. 


ALBION : 
WEST BROMWICH, 
SOUTH STAFFORDSHIRE. 
OVER FIVE THOUSAND TONS 
G fo Branded Bars, Plates, Sheets, Hoops, Angles, Tees, & Fullered : 
SA TTE CE a Horseshoe Iron. All Sections & Sizes in Stock, from which 


pA ORDERS CAN BE EXECUTED ON RECEIPT. (RE 


>| CHAMBERS \— 
CORPORATION / im NA | MIDLAND-GR. BRIDGE Ra al 
—L. & N.W.R. we 
e MW) GANAL WHARFS-ALBION |G. WEST.GR. BRIDGE Wa MINGgpY 
PASSENGER >, Be 


L. & N.W.R.—ALBION, 5 Minutes; OLDBURY, 10 Minutes 
G.W.R.—WEST BROMWICH, 20 Minutes. 





























































X1344a 


SHANKS IMPROVED MACHINERY. 


Telegrams—Shankson, London. ASH for LIST Ei. 








9000000600959 0009000050000000000000000 


im LARGE QUANTITY of MACHINERY 
: _ Horizontal Engine and IN STOCK. 


SPECIAL LIST ON APPLICATION. 


000000 0000000000000600000000000000000008 











ENGINES for STURGEON’S 
Electric Lighting. PATENT 
MINING and Dry Cold Kir 
Winding Machinery MACHINE 
Oontractors’Plant m SRC 
aes PLANT for al DRED GERS i 
ae, MN es ee EXCAVATORS, mee 


tne nena tes, ALEX. SHANKS & SON, Dens Ironworks, Arbroath, a (40, Cannon sted, Loudon, BL, 











Eagle Ironworks, BELPER, DERBYSHIRE. , pa 


RUNNER GRINDING MILLS 


For all descriptions of materials. X1296a 
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HARVEY & CO.. 


LEIMxIT=zyD, 


HAYLE, CORNWALL 


ESTABLISHED OVER A CENTURY. 
























AARAVARRRRLELAREREERRERELERRRARRRRERLEREREREREREEEEREEREEEaaEys 
MANUFACTURERS OF 


PUMPING MACHINERY of the Heaviest Description. 
GENERAL MINING MACHINERY. 
MARINE ENGINES up to 80001.H.P. MILL ENGINES. 
CORNISH AND LANCASHIRE BOILERS. 
MARINE BOILERS. 

IRON AND STEEL STEAMERS up to 4000 Tons. 
FORGINGS of all kinds. 


OP LPL PRK AP LLP LAP LLP LP LAMA MLS 


Erection of Machinery undertaken in any part 
of the world. Shipped direct from Hayle. 


POP PORPOD LOR OD OD LAP LOR OP LO PLO 
SOUTH AFRICAN AGENTS—Messrs. HARVEY & CO., Johannesburg. 
MEXICAN AGENTS--Messrs. READ & CAMPBELL, Mexico. 
AUSTRALIAN AGENTS—Messrs. McILWRAITH, McECHARN & Co., Melbourne. 


NEW ZEALAND AGENTS—Messrs. JOHN CHAMBERS & SON, ee :° 
14l6a 


LONDON OFFICES:—186, GRESHAM HOUSE, ‘EC. 


NEW ZEALAND INTERNATIONAL EXHIBITION, 1890, . SIX SEPARATE HIGHEST AWARDS FOR SIX SPECIALITIES EXHIBITED. 


MARSHALL, SONS, & CO., LD. 


BRITANNIA IRONWORKS, GAINSBOROUGH. Orroes, Suow Roows, axp Bronze a2 


MARSHALLS’ BLDGS., 79, FARRINGDON RD., 
LONDON, E.C. 


(Telegrams: “Engine, London.” TzLePHone No, 6648) 
And 1, LALL BAZAR, CALCUTTA. 


JACKSON’S PATENT TEA MACHINERY. 











Address for Telegrams: ‘‘Marshalls, Gainsboro’.” 
HIGH-CLASS 


ILERS 


OF ALL KINDS. 













WINDING & HAULING ENGINES. 
OVER 


49,000 ENGINES 


MADE & SUPPLIED. 








VERT'CAL ENGINES & BOILER’ 
UPWARDS OF 


E> 250 GOLD & SILVER 


MEDALS AWARDED. 













VERTICAL ENGINES, 
Single or Coupled. 








UNDERNEATH ENGINES, —— 
High Pressure or Compound. SEMI-PORTABLE ENGINES. 


BY, CORN GRINDING MILLS 








Engines epecially equipped 
or D 


pa ENGINES, - ELECTRIC LIGHT —= 











|Portablefand Semi-Portable> 12 to 70E MACHINERY. TRACTION "ENGINES. CIRCULAR SAW BENCHES . 
ENGINES. Illustrated bd with Current Prices, &¢., in English, French, German, Spanish, Polish, or Russian, free on application. 04588 THRASHING MAOHINERY. 
TRADE 
| ‘sai 
Iv} 
MARK. 





EDWIN LEWIS i SONS, 


TUBE WORKS, ——e STAFFORDSHIRE. 


VULCANISED FIBRE. “ - 


‘(PATENTED.) 
Sold in Sheets, 5ft. 6in. by 3ft. 6in., varying in thickness from 1°32in. to lin. Flexible, 2s.;Hard, 2s. 3d.per Ib. | 


Sole Agents MOSSES & MITCHELL, Chiswell St., London, E.C. 


X1106a 








This new material is supplied in two qualities, Flexible & Hard 
The FLEXIBLE is a substitute for Leather, Rubber, Gutta- 
Percha, &c., and is extensively used by Brass Founders, Axle 
Makers, Hydraulic, Sanitary, and other Engineers, Carriage 
Builders, Pump Makers, &c. 
It is the best Hot and Cold Water Packing, and for Axle 
Washers of all kinds it is unequalled. 





PARIS, 19, Rue J. J. Rousseau. COLOGNE, Heumarket 87. BRUSSELS, 47, Rue de l'E jy, The HARD is a substitute for Metals, Hard Wood, Ivory, 
* BARCELON A, Calle Thalgass lgasse 8. ZURICH. Sener ae 4 —e Ebony, “e = a good insulator, and is also used Sag 
PRIZF. MEDAL, INTERNATIONAL INVENTIONS EXHIBITION, 1885, 04660 — . ashen, Cipienser Sunn, Rainy 











CHAPLINS’ STEAM CRANES, EXCAVATORS, LAUNCH ENGINES, &c. 





Patentees and Sole Nadas: ALEXANDER CHAPLIN & co.,( Cranston Engine Works, ‘GLASGOW 


ALL COMMUNICATIONS TO BE ADDRESSED TO THE WORKS AT GLASGOW. M2la 
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JOHN BROWN & CO., LIMITED 


SHEFFIELD. 


MANUFACTURERS OF THE FOLLOWING 








Section of ‘‘Purves’” Flue. 








Section of ‘Serve ’ Tube, 


SPECIALTIES FOR MARINE ENGINES. 


099400664 6666666606666 66966666 6606606 6660060006 





00006000660 


LARGEST Sizes of GRANK and STRAIGHT SHAFTING, Hydraulic Pressed, 
Solid or Hollow, Rough Machined or Finished. 


“PURVES ” Patent Ribbed BOILER FLUES, placed by the latest Board of Trade 
and Lloyd’s Formule at the Head of all Present Types of Flues for resistance to 














Collapse in any respective Thickness or Diameter. 


“SERVE” Patent Ribbed BOILER TUBES, giving more Steam per Pound of Fuel than 


any other Tube or Combination. 


FLANGED Boiler End Plates of the Largest Sizes, Flanged in HYDRAULIC 
PRESSES in ONE Heat. 


STEEL PROPELLER BLADES and BOSSES, well known for Exceptional Soundness 


and Smoothness of Surface. 401579 


WORTHINGTON PUIG ENGINE (0, 


153, QUEEN VICTORIA STREET, LONDON, E.C. 





























wide hah N oh ld, N. 





f WORTHINGTON FIRE PUMP. 


Were tUn PUMPS FOR ALL ee 


SOOOSSSSSSSSSHHSHSSSSSSOSSOSOSEHSOOOEESD 


CATALOGUE AND ESTIMATES ON APPLICATION. X12080 
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ta ua Portable Photogene Light 


fi \ The MOST POWERFUL PORTABLE OIL LIGHT 
Rs Burns Blast Furnace & Common Tar Oils or ordinary Paraffin.) 














NO SPECIAL OIL REQUIRED. 
NO SPARE BURNERS REQUIRED. 


Burners are massive forgings, & practically indestructible 


BURNS VERTICALLY, HORIZONTALLY, AT AN ANGLE, 
or in any direction; no other Light is so adaptable. 
Send for Particulars of the PHOTOGENE before buying elsewher 





Firms throughout the world. 


When ordering through Merchants it is absolutely 
essential to specify the title of the Light, and not 
simply the maker’s name. 


Adopted and repeatedly ordered by the BRITISH 


GOVERNMENT and by hundreds of the largest 





LONDON. 
Wm. Rew & Co., 112, Fenchurch Street, E.C. 


NEWCASTLE, SUNDERLAND, & HARTLEPOOL. 
Wa. Rew & Co., 3, Queen Street, Newcastle-on-Tyne. 


LIVERPOOL & S. W. LANCASHIRE. 


Guturie & Scrymceour, St. Helens. 
SOUTH WALES, SOMERSET, HANTS, & GLOUCESTER (SHIRES). 
Henry GREENE & Co,, 71-72, King William . London. 


SHEFFIELD. 
Tos. A. AsuTon, 36-42, Norfolk Street. 


AGENTS. 








SOLE MAKER AND PATENTEE— 


WILLIAM WELLS, 50, COMMERCIAL ST., LEITH. 


APPLICATIONS FOR AGENCIES INVITED. X1415 

















CARTERS DISINTEGRATOR. 


A Purely Percussive Machine, 


The only successful principle for 
reducing difficult materials. 


CARTER’S DISINTEGRATOR for Bones 
revolutionised the Bone Grinding of the whole 
world, and it is confidently believed that CARTER’S 
MACHINES produce annually, throughout the world, 
more Bone Meal than all the other Disintegrators com- 
bined. 


WILL GRIND ALMOST ANY MATERIAL— 
Animal, Vegetable, or Mineral. 


FULL DESCRIPTIVE CATALOGUE POST 
N22% FREE FROM D93a 


J, HARRISON CARTER, 82, Mark Lane, London, E.6. 


N.B.—CHRISTY & CARTER’S NEW PATENT MAGNETIC SEPARATOR. 


For particulars see next week’s issue, or write for full details to above address, 














PATENT HEATER ‘CONDENSER C? 


16 GREAT GEORGE St TELEGRAMS, 


WESTMINSTER, manoen 


LONDON. 
Sole Makers of Wright’s Patent 
WATER SOFTENER 
CONTINUOUS FILTER 
FEED WATER HEATER 
SURFACE CONDENSER 
WATER EVAPORATOR 
HEATER CONDENSER 
COMBINATIONS 


As applied to the Metropolitan Electric 
Supply Company’s New Station and 
Whitehall Courts. B699 
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MP JOSEPH WRIGHT, M.1.M.E. (ate OF TIPTON), WHO WwAs 
SO LONG DIRECTLY ASSOCIATED WITH THE MANUFACTURE OF 
THE WELL KNOWN BERRYMAN HEATER,HAS NOW JOINED THIS 
COMPANY,TO FURTHER DEVELOP HIS LATEST IMPROVEMENTS IN THE 
‘PURIFICATION OF WATER AND THE UTILIZATION OF EXHAUST STEAM. 


PRICES AND PARTICULARS‘ON APPLICATION. ' 


CHARLES §. MADAN & C0. 


MANSFIELD INJECTOR WORKS, 
MANCHESTER. 


IMPROVED 








For Feeding every descrip- 
tion of Steam Boilers. 


Non-lifting 0 Aa 


These Injectors embody the Latest 
Improvements in Design, 
» 2nd for Efficiency and Excellence 
in Material and Workmanship 
are Unequalled. 





EZ illustrated Catalogue on 
application. 








Class C, Non-lifting 
or Gun-metal. 





IMPROVED 


‘VORTEX ” 
KJECTORS 


For Pumping Liquids, Gases, &c. 


Class ©, Lifting Iron 
or Gun-metal, 











Class A, = 
Lift and Force. Classes A and B are designed as a Cheap -S'35,8 


@ and Efficient Substitute for Pumps in every 
variety of application. Made of best Gun- 
metal only. 





Classes C and D are specially designed for 

Pumping Bilge and Water Ballast, and are 

also suitable for Pumping Acids and Liquors. 
Made of any desired material. 





Class E is specially designed for Charging 
Centrifugal and Circulating Pumps, Ex- 
hausting Vacuum Pans, &c. 





Class C, 
Lift and Force. 


Class D, 
Lift and Force. 





suitable for filling Beane 

ithe Tanks of Trac- 

tion and other Agri- 
cultural Engines. 


SEND FOR ILLUSTRATED 
CATALOGUE. 





Class F, Water Raiser. 
(Class E, Air Ejector, 





\CHARLES §. MADAN & CO, 


MANSFIELD INJECTOR WORKS, MANCHESTER. 
London Office: 11, Queen Victoria Street, E.C 





Telegrams: ‘ YORTEX, MANCHESTER;” “‘ALLOYAGE, LONDON  xixs | 
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R. HUDSON’S 


Patent Steel Trucks, Points and Crossings, Portable Railway, &c. &e. 


Patented Europe, America India & British South Africa 1875, 877, 1878, 1881] 1888, 1887, 1888, 1889, & 1890 


GILDERSOME FOUNDRY, nr. LEEDS. 


Registered Telegraphic'Address* © FOUNDRY‘ GILDERSOME. STREET.” A BIC.Code used. Telephone No. 14, Leeds Exchanges 
°N.B.--The American, Indian,“Australian,!and Spanish ‘Patents on Sale, 














—e 








* asa M NING wancca 
; GILDERSOME 
near LEEDS 







Patent Universal Triple-Centre  8,—Patent Double-Centre Steel 
—s Steel Tipp Nok. Side Tip Wagons. oan io sopper | Wagon. 
Will Tip either Smpz or either Env of Rails. Will Tip either side of Wagons. Bottom 


One Man can easily tip any weight fo these Wagons, 





10.—Left-Hand Steel Point 
and Crossing. 





1 9.— 
oP atent Stent Ghareing Barrow 





Steel Barrow. 
‘diL pug 
peouy[vg 4uewwag 
8°H ‘U—'ts 


4. Patent Steel Platform or Sugar 
Cane Wagon. 








No. 32. 
Bolt Makers’ 
Double 














Market. A Great Success. 






18. oe Steel wae Tubs 
Large 0 in e 
, Diamond Fields, 


6.—_ROBERT HUDSON'S 
Patent improved Iron 


SMITHS HEARTH, 


= 
uired, 15.—R. Hudson’s Patent 

A Bp a lo imet  25.—Pig Iron Barrow. Steel Ca o& “Fallers.’ 

REA SAVING IN WiIGd * R. H.’s Patent &e.,,Oomplete. 


14.—Self-Righting Steel 
Tip Bucket. ’ 
The" Catch” on sipe be made self- 





—LARGE NUMBERS IN USE BY ALL THE PRINCIPAL ENGINEERS 
L538 IN THIS COUNTRY AND ABROAD. 





AI I TERE IE 


CrP RONEN RETR EER er 
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HOLDEN & BROOKE, LIMITED 


T. SIMON’S WORKS, SALFORD, MANCHESTER. 


{Telegrams: “Influx, Manchester.” 


a EXHAUST STEAM INJECTOR. 


FOR ALL BOILER PRESSURES. 











PUMP & FEED-WATER HEATER COMBINED 


Delivers water up to 190 deg. F. by means of waste steam only. 





The ENGINEER of October 24th says :— 


= ‘There is something very remarkable in the 
slowness with which steam users recognise the 
great saving they may make in their weekly coal bill by 
the use of feed-water heaters. In many places the gain 
which might be secured at no great outlay would 
make all the difference between a dividend and no 
dividend . . . By this means some firms are now 
making a saving which represents a large income.” 
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ie DELIVERY 
Our Illustrated Catalogue contains full and detailed particulars 
of Exhaust and Live Steam Injectors, Water Lifters, Steam Heaters, 
Pistons, Governors, Safety Valves, etc. X1297a 




















WATER PURIFICATION. 


RIVER WATER and SEWAGE EFFLUENT successfully and economically 
treated in large volumes by AGITATION WITH METALLIC IRON in 


ANDERSON’S PATENT REVOLVING PURIFIER 























TU I Mi bbb dda 


No Choking of Filter Beds. Simple and Rapid in its Action. 
Colour due to Peat and Clay entirely | Organic Matter Considerably Reduced. 
Removed. Microbes Totally Removed. 


Made in fourteen Sizes, capable of treating singly from 4000 to 12 million gallons daily. 


REVOLVING PURIFIER COMPANY, LD., 











DOCK HOUSE, BILLITER STREET, LONDON, E.C. 








C530a 
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RICHARD HORNSBY & SONS, LIMITED 


Contractors to the War Cffice, Admiralty, and other Departments of Her Majesty’s Paths 








Manufacturers of IMPROVED STEAM ENGINES, fm { to 500 Indicated Horse Power. Suitable for Mining, Manufacturing, Electric Lighting, and General Purposes, 











es of the following types :—Portable, Semi-Portable, Traction, eee Coupled Horizontal, Compound Tandem Horizontal, Compound Underneath Type (with Boiler 


Steam le if preferred h Press 
Underneath ype (with Boiler ee if Pe eid Ho Horizontal Fixed, , Colonial, Vertical, Be Won Vertical, Horizontal Winding Engines (with ae or Double Drums), Vertical song meh (with ov 
Pi 4 Gen ~ro trifugal Pu Pasapt aie ig Grarttion & ‘Also eed oe a “in mee), ad Atialgumatin wal eal Multitvabalase Mauine ¥ rtical, Gol ial, ore other type oan Sond 
Pit-head Gears, Mine Pumps, C mps, c. &e. comotive ular, 0 ne, Ve 01 ev er 
™ vail one - =e COMPLETE CATALOGUES AND PRICE LISTS POST FREE ON APPLICATION. ~~ of Boilers, 
Spittlegate Ironworks, GRANTHAM, and 84, Lombard Street, LON DOWN. 
Liverpool Office, 17, Water Street. Dublin Office, 42, Poolbeg Street. Paris Office, 5, Rue Claude-Vellefaux. South-East European Office, Strada Smardan, Bucharest. 


Australasian Office, 89, Queen Street, Melbourne. South American Office, 114, Calle Jujuy, Buenos Ayres. South African Office, J 





%, Tr L809a 




















RUINATION” BOILERS 


BY USE OF HARD WATER. 


MAIGNEN’S PATENT : 


WATER SOFTENING PROCESS 


ENTIRELY PREVENTS INGRUSTATION. 
Invaluable for Industrial & Domestic Purposes, &c. 


Lonpon anD SoutH WESTERN Rartway, 
Locomotive Engineer’s Office, Nine Elms Works, 
Gentlemen, London, April 5th, 1890. 
MAIGNEN’S SYSTEM OF WATER SOFTENING. 


4 

| 

} 

Referring to the concluding paragraph of your letter of the 16th ulto.,, the stationary r 

Boilers at these works, which are being supplied with water softened by means of your system, are q 

free from incrustation, the steaming qualities have been increased, and the results obtained generally : 
are Ad satisfactory.— Yours truly, (Signed) W. ADAMS. 

4 
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Messrs. Maignen’s Filtre Rapide Coy. 
FULL PARTICULARS ON APPLICATION TO 
MAIGNEN’S FILTRE RAPIDE & ANTI-CALCAIRE CoO., Ltd., 
43, COMMERCIAL STREET, E. A196 

















ACME — STEELSTANCHEONS =3== 








oe pe 
S Bs an E a D EC Kl N G In lengths up to 66ft. Example of Steel 
Stancheon in ono 
ADVANTAGES.—A perfectly reliable material. No  gstinnong length, 
— exd Miucn. flaw, air, or sand- mae or the usual a = caring 1 -) two fecrt. 
t N k of brea! in e or fixin; 
BRIDGES OF ALL DESCRIPTIONS — a Ape weight pth ay 25 per » in we abe 
55 for, cost. The sections can be rolled heavier if required. tp to 55 feet. 
and FLOORING LONG SPARS. : || 








COMPARATIVE STRENGTHS 
OF STEEL AND CAST IRON STANCHEONS. 


Tons 
i 





Weight per foot | Resistance in inch 
area covered. tons. 


_| No. 





1 From 13 to15$1b.| From 40 to 45 tons 


2s 


2 | From 164 to1941b.| From 60 to 70 tons | 





3 | From 22 to 254 1b. | From 110 to 128 tons 


4| From 23 to 28 Ib. | From 175 to 220 tons 














HEIGHTS 
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o> ROOTS PATENT STEAM BOILERS = 


ALL LATEST IMPROVEMENTS. FOR FULL PARTICULARS ADDRESS— 


TAUNTON, DELMARD, LANE, & CO., LD., 


(Late The PATENT STEAM BOILER CO.), 


HENEAGE STREET, BIRMINGHAM. 
ORIGINAL MAHERS oF “RooTsS” PATENT STEAM BOxrL ses. Hsia 


KORTING BROS. 


86, Queen Street, London, E.C. 
PATENT DIRECT-ACTING PISTONLESS STEAM PUMPS 


“ PULSATOR” “AQUAPULT.” 
BEST PUMPS FOR COAL te SINKING OPERATIONS, &c. 


mi! Absolute Certainty of Working. No Oiling. No Attendance. Small : 
Consumption of Steam. 

















































PRICE LIST OF AQUAPULTS. 














No. of Aquapult ... 1 2 8 4 5 6 7 8 
Gallons —_ Hour ... 1,700 ... 8,100 ... 6,400 ... 8,600 ... 11,200 ... 15,200 ... 25,000 ... 40,000 
Prices... <a ae ; Sw .c., See tae BGet2.). Sie wa GH ... 90 
PRICE LIST OF =uesarons: ™ “ 
No. of Pulsator ... 1 2 3 4 5 6 7 10 AQUAP ULT. 
Gallons perhour ... 800 ... 1,600 ... 2,900 ... 5,200 ... 8,000...10,000...13,000...28, 00. .29 ‘eet. . 52,000.. 80, 000 C1579 
| eae | 6 Ce ae 22. . 28 a3 35 50 ao Ess 100 . . 150 




















THE “CLUTHA” 


PATENT STEEL 


LOCK-NUT 


INVALUABLE FOR 





FISH BOLTS AND OTHER FASTENINGS SUBJECT TO VIBRATIONS. 


No Locking Washers necessary. Efficiency obtained Cheaply. 
| NO INJURY or DISTORTION or NUT or BOLT. 


SOLE MANUFACTURERS: 


P & W. MACLELLAN, Limited, 
X1254a GLASGOW. 


THE FOWLER-WARING CABLES COMPANY, LIMITED, 


85, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 


Sole Manfactrers of LEAD COVERED CABLES iunier the Company's Patents for 
TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, AND TRANSMISSION OF POWER. 


SPECIAL ANTI - INDUCTION TELEPHONE CABLES. 


GREAT MECHANICAL STRENGTH. Specially Suitable for STEAMSHIPS, DOCKS, FACTORIES, 
UNAFFECTED BY HEAT. CHEMICAL WORKS, MINES, 


HIGH INSULATION. LOW CAPACITY. \ DAMP PLACES, and all kinds of Under- 

















































ground Work. 




















= GOLD MEDAL -w 
PARIS UNIVERSAL EXHIBITION. 





REFERENCES AND PARTICULARS ON APPLICATION. 


‘LOCOMOTIVES 


O. all SIZES and GAUGES, for MAIN and BRANCH LINES, CONTRACTORS, COLLIERIES, IRONWORKS, &c 
PHOTOGRAPHS, SPECIFICATIONS, AND PRICES ON APPLICATION, 


0O6606000000000000000000000808000088 


MPECKETT & SONS, 


LOCOMOTIVE ENGINE BUILDERS, BRISTOL. 9 x» 
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THE NEW SYSTEM OF SEA WATER EVAPORATION. 


EVAPORATING WATER IN EFRAPID MOTION. 


ATER KEPT FRESH IN BOILERS. NO SCALING. 


LEAST DIMENSIONS. SMALLEST WEIGHT. ADVANTAGHES. 


1. No collapsing of furnaces from scaling 
- 
R E Ss U LTS G a7: 4 RAN TEED. 2. Water kept fresh and clean in boilers, thus avoiding the 
oupense “A in —z to the bettors erising from periodical 
"= ' = + scraping, also effecting a sa in fuel in producin, 
LARGEST OUTPUT. GREATEST ECONOMWY. & The system of "oiog down ; large volumes of wai 
with the consequen nrious deposit of scale, co 
STEAM (INLET other forms of evaporators, is avoided. — © 
. oo is never — than @ small uantity of water in tho 
SAFETY VAL mi machine at any one e, whilst the ulation is throug’ 
X VE rapid and compulsory. poet 
5. As ope or scaling is absent in the machine there is 
consequently no falling off in the output of distilled water 
marked defect in other evaporators. The output in the Yaryan 
apparatus is permanently maintained at its specified amount, 

6 The duty performed per square foot of heating surface is 
more than twice that done in any other apparatus hitherto ip 
use, thus reducing the size and weight of the evaporating plant 

» oy for a ven nous of work. — 

7; e capability of producing at s cost a prac 
unlimited supply of pure fresh water far in once a 
produced by any other form of distilling apparatus of 

} comparative size. 

8. Labour is economised, a very small amount of attention 
being required for the operation of the machine, the action ef 
which is simple, automatic and continuous. 

9. The entire apparatus can be easily and thorovghly cleaned 
at sea, and the straight tubes forming the evaporating coils are 
always accessible for examination by the removal of a simple 
bolted cover. 

10. This method of evaporation is no ene. Its principle 
and action have been established in its wide and rapi ly 
extending application to other and analogous processes, 











The above combination of advantages shows that 
the introduction of the Yaryan Evaporator marks a 
y new departure in sea water distillation, and by soly- 
Report by JOHN BODDY, Esq., C.E., ing the problem of cheap evaporation opens out a 
Late Superintendent to Messrs. Irvine and Co., Shipbuilders, West Hartlepool. | wide field for its application. 
96, Dock Street, Newport, Mon., October 10th, 1890. _ | . 

My Dear Srr,—As requested by you, eon] to Swansea yesterday, and Extract of letter from Chief Engineer to Owners of S.S. ** Prudence,’ 
inspected the Evaporator fitted on board the ss “Prudence.” The Ubief Engineer le ae ee a 21st June, 1890. 
informed me the machine was fitted on board’on the 16th April this year, since which time | ; pies — the boilers, and find them in the very best condition, which 
they had made four complete voyages to and from America, and had been about 142 days — vo Breen e Evaporator, which is, in my opinion, an excellent if not 
under steam; during this period they had not opened the machine out for cleaning ispensable machine with high-pressure boilers at sea, It keeps the scale off, 

urposes until this last voyage coming home. I enclose you a piece of the scale taken the water fresh and clean, and requires little or no cleaning or attention ; and 
to the machine, which, you will observe, is not more than ,4, of an inch in thickness. | after the run across, the water was quite fresh. 
ed me that he did not observe any appreciable difference in the | emntena 
‘ine after cleani The Evaporator is worked about five or six | SIZES. 








, which is quite sufficient to make up all losses from the boiler and so keep | ; 
the water fresh. I tested a sample of the water taken from the boilers after 18 days’ Guaranteed output of distilled Length over all. | Diameter over all. 
steaming, and found the same to be quite fresh. The internal parts of the boilers are | water per 24 hours. | 
quite clean and look healthy. The Engineer also states that no special care or attention | aan - - = 
is uired in starting or working the machine, the ordinary attention of the man on J . fin, 
mde being sufficient to insure its working satisfactorily. He also states the machine art. 6in. 
has never given them the slightest trouble or difficulty during the whole of the voyages. ft. Sin. 
—Yours faithful; (Signed) J. BODDY. ’ . 10in. 
Gro. NoBLE, » Messrs. Noble and Buckle, ("= « , 7ft. in. 
Consulting Engineers, Newcastle-on-Tyne. 7ft. Oin. 











THE BRITISH YARYAN CO., LTD., 7, GREAT ST. HELEN'S,” LONDON, E.C. 








THE PHGNIX FOUNDRY CO., DERBY, 


(Estab. 1834). Telegraphic Addresses—‘ Pheonix, Derby.” ‘Decking, Liverpool.” 


CONSTRUCTURAL IRONWORK CONTRACTORS TO HOME AND COLONIAL GOVERNMENTS 


EXHIBITION BUILDINGS, ’ WSCC | BRIDGES, ROOFS, 
MARKET BUILDINGS, iRibeeuan hy | RIVER SUBWAYS, 
ABBATOIR BUILDINGS, Nesta | GIRDERS, CYLINDERS, 


POR SUILDINGS, =| COLUMNS AND PIPES, 
DOCK GATES AND SILLS. « =z 3 ) fader whe 


a ** DERBY” CASTINGS 
Bridges, &c., have been constructed for the it — to 25 Tons each. 
following Engineers— tl 
Sir John Hawkshaw, C.E.; Sir J. W. Bazalgette, § ij IN PROGRESS—Battersea New Bridge over 
C.E.; Sir Charles Fox, C.E.; Sir J. Bramwell, C.E.; } = Thames, Hobson’s Patent Flooring for the Liver 


Sir John Fowler, C.E.; A. M. Rendel, Esq., C.E.; pool Overhead Railway (64 miles), &c. &c. 
W. Baker, Esq., C.E.; Thos. Hawkesley and Son; F 


F. Stevenson, Esq., C.E.; G. Berkley, Esq., C.E.; E T JAS. J. ROBINS, 
Horace Jones, Esq., C.E.; A. Waterhouse, Esq. C.E. : 


Sir Douglas Fox, C.E.; Mr. Greathead, C.E. X1258a General Manager. 


THE“LANCASTER” 























PRICES. JACKETTED CYLINDERS. 


| The want of an efficient Steam Trap to keep them free from water has been remarked at more than one meeting of the Society of 
Engineers, The “Lancaster” Steam Trap does this effectually. 


WITHOUT UNION. 


.a PRIGREST AWARDS and ACTUAL WORKING 


14 at all the Principal Exhibitions. These Traps will work up to 200 Ib. pressure. 

19 

il | There is no Danger of Bursting, as the pressure is exerted against the face of the 
4 loose valve. 


18 Alwrays sent om Approwal. Catalogues F'ree. X1109 


i 0 LANCASTER & TONGE, PENDLETON, MANCHESTER 
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COLE PES/GNEA 


Makers of STEAM HAMMERS. Original Sole Makers of ROOTS’ PATENT BLOWERS. Sole Makers of STEWART’S PATENT “RAPID” CUPOLA and RECEIVER. 


\ Telegraphic Address: “THWAITES! sBRADFORD CATALOGUES & PRICEXLISTS FREE ON APPLICATION. 
Dv 
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Coupled Horizontal Engines, fitted with Hartnell’s 
latest Patent Expansion Gear. 





LERD, LEEDS 


ENGLAND. 

















1887. 


GOLD MEDAL, 


SALTAIRE EXHIBITION, 
For Semi-Fixed & Horizontal Engines. 


International Exhibition, Adelaide, 1887 


FIRST ORDER OF MERIT ror Horizontat Enarvgs, 

FIRST ORDER OF MERIT ror WIinpiIne anp Pumpina Encurvgs, 
FIRST ORDER OF MERIT ror Roap Locomotive Crane Enaings, 
FIRST ORDER OF MERIT ror Portastz Rattway anp Waacons, 


SOOSOHOOOHOOOO000000000000000000000008 
Executive Committee: THE ROYAL YORKSHIRE JUBILEE 





eS... EXHIBITION, 1887. Suaduene Be, Me. 
Chairman : Telegraphic Addrese: 
a: Saiz. — a “ Exursition,” SALTAIRE 
‘ice-Chai: ? InstiTUrTE, 
T. y ae Sea Sartarre, November 10th, 1887. 
ey 


Messrs. Joun Fowier & Oo,, Liwrrep, Lezps. 

Dear Sims,—On behalf of the Executive Committee I have great plea- 
sure in stating that the four Engines supplied by your firm for the Electric 
Lighting of this Exhibition have given great satisfaction, having run from 

inning to end without a hitch. The Executive are gratified by the 
promptitude shown in carrying out the work, as well as the efficient manner 
in which it was done.—Yours faithfully, TITUS SALT, 
Chairman of the Executive Committee, 
eS 
WOODHOUSE AND RAWSON ELECTRIC CONTRACT AND MAINTENANCE 
Snes Se. cn, COMPANY, LIMITED. 
— (Lancashire, Yorkshire, and Cheshire.) 
, Telegraphi . 85, Nortu Parap’ 
“ Exectric,” BRADFORD BRADFORD, YORKSHIRE, lath December, 1887, 
Messrs. JoHN Fow.er & Co., Lauren, 
Stream Proven Works, Leeps. 

Dear Sims,—We are pleased to inferm you that the Engines supplied 
to us for driving the Electric Light at Saltaire Exhibition ran to our entire 
satisfaction. The Governors were perfect, and we believe they are the best 
in the market for Electric Lighting Engines. We ran the lights from begin- 
ning to end without a single hitch—We are, dear Sirs, yours obediently, 

THE WOODHOUSE & RAWSON ELECTRIC C. & M. CO., Ltd., 
G. A. Sremrway. 






latest Patent Expansion Gear, 


es, fitted with Hartnell’s 


























ALSO MAKERS OF 


Comb'd Traction Engines & Road Rollers 


WRITE FOR PRICES. 














Compound and Double Cylinder Semi-Fixed Engines. From 6 to 100 Nominal H.P; 
All fitted with Hartnell < Patent Automatic Expansion Gear. Hundreds at work, 


-_ 


a 








Horizontal High-Pressure En ne and Locomotive Multitubular 
er. 








LONDON 











JOHN FOWLER & C0. (LEEDS), LTD, 


ENGINEERS, 


LEEDS, ENGLAND. 


OFFICE: No. 6, LOMBARD STREET, E.C. 
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~ W. H. BAILEY & CO., LIMITED, 


TURNSTILE, INDICATOR, CHECKING APPARATUS, RECORDER, TURRET-CLOCK, &c., MANUFACTURERS. 











Group from Photograph 
taken before delivery. 


BRITISH ADMIRALTY 
CONTRACT, 1890. 









BAI LEVSs 
eYR OME Te 


__ seus AT A GLANCE, SPEED OF MARINE, LOCOMOTIVE, OR STATIONARY ENGINES, IN REVOLUTIONS OR MILES. 


BAILEY’S PATENT — “See BAILEY'S 


Night Watchman’s 
PEG CLOCK. 














ehltEr & 


sellent timekeeper sauronp. © 
An exe pe (shane 





and checker of night attend- 
ance in Public Buildings, 
Works, Banks, &c. 
Strongly made and fitted 
The above diagram shows the with best(own make through- 
various motions with which this | out) clock movement, to go 


RECIPROCATING MOTION. 
ROTARY MOTION. 


Counter is made. 8 days, in polished wood 
N.B,—Please quote No. of motion | CS* 
required when ordering. Dia, of Dial 14in. 
DIA, of DIAL 7in, indicated to 100 millions, Price 84s, Price 109s. 














BAILEY’S PATENT 


AUTOGRAPHIC INK-DIAGRAM RECORDERS. 


Bailey's Patent Recorders are fitted with Clock Motions, which operate the drums upon which 
the diagrams are fixed. These Recorders are made in an extensive variety of patterns for 
many purposes, a detailed description of which will be found in “Bailey’s Recorder Catalogue.” 





LIST OF PRESSURE RECORDERS. 


No. 2a. d. 

For 1. For Steam Pressure, indicated to - Mu. 1010 0 
STATIONARY 2. Indicated to 60 Ibs. haa ~ - 1010 0 
BoI.ers. 3. Indicated to 30 Ibs, oe es 46 ce ew 





. For Water Works, Fire Brigades, &c., to in- 


Warren Works, &c. 4 
] dicate Town's pressure in ap - anid _ 














Works; at Salford, ( in column to 100 Tbs... . 1210 0 
9 ty Notting:  , 5, Ditto ditto to 200Ibs... .. .. .. 1210 0 
’ 6, For Hydraulic Pressure comes and Presses, 
ee 
vs raulic Recorder, indicat to4 ‘ons on 
RECORDERS, af square in... ° 20 0 
For CHEMICAL = For indicating the duties cf ab: orbing and 
Works, trating col ee. oo ee oe, ee 
a } roa. Indicated to 30 Ibs. pressure .. .. .. 1010 
BAILEY’S PATENT STEAM PRESSURE P B 
RECORDER. (Nos. 1, 2 and 3.) Ponmacen, fil ToSWs. premmure: .. cise oe «- oJ SSS 
Detects Irregular Firing up of the Boiler - BAILEY’S A sc sshd TIDAL” GAUGE RECORDER. 


: ' For graphically registering th: tuationsfof water in Dock Basins, Reservoirs, &e. 











aa 


AS USED FOR § WASTE HEAT 
TESTING THE ee «= INFLUES 











View of No, 1 Pyrometer, complete with carrying sheath, 
BAILEY'S PATENT 
CIVIL ENGINEERS’ PYROMETER 






Bailey's Turnstiles 


Have been exclusively used for admitting For testing the temperature of waste heat in Boiler Flucs, 
visitors to some of the largest Exhibitions of Indicated to 1500 deg. Fah. 
late years, notably the London .“ Inventories,” | N 14s pp vomsoreang ae —— pene. The dial is 4 inches pa 
‘ x e stem eetlong .. oo 
SA the Manchester Royal Jubilee, the Glasgow, No. 10.—Marine and Locomotive — on with stem 
CROSLAND” PATENT PORTABLE CABINET TEST PUMP and Edinburgh Exhibitions. 18 inches long ' .. Ca a ae 








For Testing Steam Boilers, &c. Made with Swivel Top, so that Pump swings into the 
cabinet when notin use. Prico, £12 10s, 








ALBION 3. WORKS, SALEORD, MANOBIBSTHEHE. B109Ga 


| 
| 
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Leocomo- 
tives for 


Sugar 


Description ot 
Tipping and 
Mining Wagons 





= 














= ee Wagons. 


KERR, STUART 


& Co., 


Engineers and Contractors, 


20, BUCKLERSBORY, 
LONDON, E.C. 


Portable Rallwavs, 


FOOSSSOSOOOOOSD 


TRAMWAYS 


Horse, Steam, & Electric Power. 


SOSCSCSSSCSCSCOSCOCCE 


CRANES, 


Bridges, Roofs, Turntables 


Locomotives 
for 
Contractors 
and 


Light Lines. 


Double Side or 
End Steel 
Tipping 


Catalogues and Estimates on 
application. 


$OO0O006000000066068 


Contractors to the ADMIRALTY. 


The Horseley Company, Ltd. 


TIPTON, STAFFORDSHIRE. 


LONDON OFFICE—6, WESTMINSTER CHAMBERS, VICTORIA STREET. 


ENGINEERS, IRONFOUNDERS, BRIDGE BUILDERS 
GASHOLDER MAKERS. &e. B172a 








INDIA- RUBBER 


FOR ALL 


MECHANICAL PURPOSES 


IN 
Sheet, Valves, Washers, &c., Ratlway 
Buffers, Belting, Hose. 
Packing of Every Description. 


Samples and Prices on application. 








GUN-METAL STEAM FITTINGS 
OF ALL KINDS. 


GUN-METAL & PHOSPHOR BRONZE 


CASTINGS up to 1 Ton each. 
X1334a 


H. Clayton, Brassfounder & Finisher, 145, Thornton Rd., Bradford 








“Otymrra,” Kensincton, Lonpon, W. 
170 FEET SPAN. 


And: Handyside & Co. Lim} 
Britannia Ironworks, Y 


DERBY. 


Managing Director, 
A. BUCHANAN, 








IMPROVED PATENT 


OT PEAT COMPOSITION 


For COATING BOILERS, STEAM PIPES, &c. to 
, es ea ee 
er 


Rint, ar Onl 
iT AT ONCE SHOW A LEAK; IT CANNOT 
CATCH OR COMMUNICATE FIRE. 


[EROY'S 


Used in H.M. Dockyards, Arsenals 
priricipal Railway and Dock Co.'s, 
Three Boilers covered with this 
the work of four not covered. May 
has been in use for fifteen years. 
Estasiisnep 1866, 


F. LEROY & CO. 








GRAY ST. COMMERCIAL RD. LONDON, E. 


ne 
BOIL BY STEAM 
HEATING or BOILING BY 
The objectionable noise STEAN 
when boiling by steam is A 
entirely done away with, 
and the liquor Heated or 
Boiled Quickly, Eco- 
nomically, & Silently. 





LIST OF PRICES. 


@_$ % iim pipe 
60s. 66s. 


STEAM TRAPS 


(See Testimonials.) 


Picking, Hopkins, & Co.’s 
PATENT TRAPS 


for taking the water of condensed steam from Pipes, 
Joils, Pans, Heaters, &c. &c., are well-known as being 


the very best for the 
natic; require no a 


Extraordinary Results by use of these Traps. 
AGENTS WANTED. 


They are perfectly auto 
tion, and keep the pipes free 
from water, 

















WINDMILLS 
For Pumping, Supplying Farms, Railways, &. 


PICKING, HOPKINS, & CO., 





Arnold Works, Bow, London, 88% 








| A 


S Pate 











‘ORTLAND CEMENT. JIC MAKING & REFRIGERATION == wos 


'S FRANCIS, SON, & CO., 
at : Woet Meatng, Mis, New. 


Offices: 17, Gracechurch-street, London. 
agen Cork,@ Plymouth, 
ta: Du Dublin, Cork lasgow, Plymou' —_ . 


The Ashbury Railwa Carriage 





COMPANY 
y Cah of rer dew oe CARS, 
to RACLWAY 180 WRONWORK, Garr Wagon, Wheels, 


Axles, 1 Water 
a ces fren, Heetnes avavelling ana Cranes, Switehes’ 


SOURS SEIT, 
Brown, Marshalls, and Co, 


mane i AND WAGON 
BRITANN IA Ake, BIRMINGHAM. 


RAILWAY CARRIAGES and WAGONS of all 
Bull ot as; TRAMCARS, OMNIBUSES ba. 


Prices and Specifications on Application. 484 
Offices and Works SALTLEY, BIRMINGHAM. 


Tho MIDLAND RATLWAY-CARRIAGE & WAGON | 


COMPANY, ) cae 


ry description fama moe | 








x talteay Ironwork oo ‘oe 
pre ore 
Chief Offices: Midland Works, cnc gs 


Branch Works: Abbey Works, Shrewsbury. 
London Offices : Suffolk House, Lawrence Pountney 





NOTICE OF REMOVAL. 
LUCAS & DAVIES, 
Experimental} Engineers & Model Makers. 


We beg to give notice that in consequence of the increase 
of business we have been compelled to take larger 
premises, and have removed from 


21, CHARLES hier ~ HATTON GARDEN, 


67, FARRINGDON RD., London, on 


We thank our many clients for ‘ favours and te 
fully ask them to note the new address, 79 


ANTI-FRICTION 
RAM, PUMP, & CUP LEATHERS, 


Saves Wear and Tear. Great Economy. 


ENTWISTLE AND AUSTIN, 


STRETFORD, MANCHESTER. P54 


THE UNION WORKS CO., Limited. 


MORTHAM, SOUTHAMPTON, 
Te.ecrams, “UNION,” SOUTHAMPTON. 
PATENTEES AND MANUFACTURERS OF 


PATENT FORGED SCREWS. 


SOUTHARD CYCLE CRANKS, and the 


Deflance Non-Conducting ee Snaatin for Boilers, 








The Forged sithelites are mower recommended for 
Raltways, SHIPBUILDING, COACHMAKERS, AGRICULTURAL 
IupLEMENT MAKERS AND ConTRACTORS’ PURPOSES, 
The holding power as 200 per —_ above the ordinary 

t Screw. E1212 











BABBITT'’S 
Antifriction Metal 
No. 1—£55 Os. 
No. 2—£60 Os. PRR 
No. 3—£65 Os. 
No. 4—£70 Os. 
No. 5—£75 Os. TON. 


Small Samples may be had free, 


_— enn 


H. B. BARNARD, 


METAL MERCHANT, 


144, Lambeth Walk, S.E. 


LOoOMNMDon. 
aeplene All7a 
ESTABLISHED 1854, 


























TIME-CHECKING MACHINES 
For all purposes. 
ABSOLUTE AOQOOURAOY. 
GREAT ECONOMY. 
OHEOKS OVERTIME WORKED. 





Indicating, Counting, and Olock- 
work Mechanism a Speciality. 


A2 Class for Workmen. 


Experimental Work for Inventors 
conducted. am42 


Patent Business transacted by 
W. M. LLEWELLIN, 0.3. 


LLEWELLIN’S MACHINE CO., BRISTOL. 
(Special) auéza 


On the LINDE SYSTEM (Compression of Anhydrous Ammonia), 


ALSO ON THE 


LIGHTFOOT DRY AIR SYSTEM, 


For Cold Stores, Freezing and Chilling Establishments, and all Ice Making and 
Refrigerating Purposes. 


Single & Duplex Marine Type Machines 


1200 Machines ordered up to the End of September, 1890. 


The LINDE BRITISH REFRIGERATION (Co., Ld. 


85, QUEEN VICTORIA STREET, E.C.; and LOWER SHADWELL, E. 











Manacine Direcror—Mr. T. B. LIGHTFOOT, C.E. (Special) am52a 
ALEXANDER OLDHAM & SONS, 
pit Adézenes Johnson-Brook Pat. 
Weldles, Newport, on, PISTON WORKS 





CYLINDERS 
ATR PUMPS, 


Any Size, Re-bored 
in their places. 


C ee Dukinfield, 
Le > Nr. Manchester 


ANNUAL SALE to the 
a TRADE 2500. 


Branch Works: Old Dock Patent Piston Works, NEWPORT, MON. 
ESTABLISHED i840. 


¢| LINOLEUM ‘sir: MACHINERY 


COMPLETE WORKING DRAWINGS’ OF BUILDINGS SUPPLIED’ WITH THE’ MACHINERY. 
raw. S&S uk: V7. SAVORDT &c SOW 














UMIMERns 
ORIGINAL & SOLE MAKERS, GLOUCESTER, ENGLAND. Cl0dla 


ye ene TYLER & CO'S, 











) STEAM PUMPS. 
84885 .WHITECROSS STREET; 


ey, Feces. eo 











WOOD & STEEL LAUNCHES 


OF ALL — IN STOCK OR PROGRESS 
pany mi 7 TT 7 


BIRKENHEAD. 


NEW CATALOGUE OF 
LAUNCHES, YACHTS, TUGS, & BARGES. 
PRICE FIVE SHILLINGS. 


COCHRAN & CO. 


BIDSTON WHARF, 


iN Tht ny 
i} 





STEAM LAUNCH MACHINERY, 


ALL:.SIZES IN STOCK OR PROGRESS. (Special) amda 














ALL VWHO REQUIRE 


BLOCKS 


FOR PRICE LISTS. ADVERTISEMENTS ke 
SHOULD WRITE FOR SPECIMENS TO 
— s 
wd S FARE SVVAYN 
266 “STRAND W.-C 
ENGRAVER TO THE ENGINEER 


JOHN BEATSON & SON, DERBY. 


Sit 


es ar = yl RAILS, of all sections, from 10 Ib. to 86 Ib. 
perfect, = slightly defective, or second-kand, 

Pith J Fish: “plates, Bolts and Nuts, Chairs, Spikes, and Points 
and Crossings to match, when required. — am40a 
Delivered at all Railway ‘Stations and Ports in Great Britain. 


WILKES, LD 


(Late Simpson & Co.), 











“or every description ot BEST BRIGHT 
HIGHLY-FIN'SHED 


BOLTSENUTS 


FOR ENGINEERS’ USE. 
GRAND JUNCTION WORKS, 


Darlaston, Staffordshire. 


Telegrams—“ Encrnger, Dartaston.” (Special) am5éa 





MANCHESTER. 
SPECIALTY, MILLING MACHINES: 


BROUGHTON IRONWORKS, 


(Special) am58 





wo Cunliffe & Croom, 


-& 8. MASSEY, 


OPENSHAW, MANCHESTER. 
Patentees and Makers or 


STEAM HAMMERS 


Catalogues in 
MORE THAN English, French 
2000 MADE. ! and German. 
: ‘ 
3 3 
f lal a & 
Aa 1. a 
© 
Ho > | 
ms <x 
a 
& 
fi a 2 = 
> < 
Be oe 
na = 7) 





Steam Hammers with Wrought Iron and Stee 

Framing, Drop Hammers, Pneumatic Hammers, 

Steam Stamps, Kick Stamps, Forging Machines, 

Cireular Saws, and Band Saws for Metals, Fur- 
naces, Smiths’ Hearths, &e. 


New Patent Steam Forging Press 
(Special) am63a 
Telegraphic Address: '‘Masseys, Openshaw." - 
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THE GLOBE COMPOUND ENGINE 


SIMPLE. ECONOMICAL. DURABLE. 











Taken with the Tabor Indicator from a Globe 


Compound Engine at 390 Rev. per min Taken with the Tabor Indicator from a Globe 


Compound Engine at 400 Rev. per min, 





Lud oc 
5 Eo 
ul oe uJ 
oF w ie - 
oH 5 .— 3 
Sk Oo Oat 
uJ 
= : UL , 
Standard Engine. Direct Connected Globe Compound Engine and Dynamo. Standard Engine. 
All Sizes Furnished. Write for Catalogues. 


LIMITED, X1368a 


GLOBE IRONWORKS, BOLTON. 


LONDON AGENTS-S. & E. RANSOME & Co., 10, ESSEX STREET, STRAND, W.C. 


THE ~ MANCHESTER” 


SINGLE jg ACTING. 











BRISBANE 
BOMBAY: - 


YY a CALCUTTA - - 
__@ ES DUTCH COLONIES - 
* seunen . 5 -° ire - 
e SCOTLAND. ---.---- 

~ | PRICES AND CATALOGUES 


on application. 


FRANK PEARN & CO. 
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PHOSPHOR BRONZE 


IN INGOTS, CASTINGS, OR WIRE. 


PHOSPHOR TIN AND COPPER. 


PATENT 


FERRO MANGANESE BRONZE AND TIN 


BABBITT’S & FENTON’S PATENT ANTIFRICTION METALS. 
MARINE WHITE BRONZE & PLASTIC METAL. | 


BILLINGTON. & NEWTON, LONGPORT, STAFF., 























AGENTS—London: HAUGHTON & CO., 110, Cannon St., B.C. North of Europe, A. SINGTON & CO. St Peter's Sq., Manchester, Seotiand: P. & W. MACLELLAN, Trongate, Glassow” 
| LUKE & SPENCER, LTD. 
LIME BANK WORKS, 
ARDWICK, MANCHE STER. 
TELEGRAPHIC ADDRESS—“EMERY, MANCHESTER.” 








SUCCESSORS TO THE 
SAYVILE STREET FOUNDRY & ENGINEERING CO., LIMITED, 


The BAKER BLOWER ENGINEERING C0., pegs Lacon ‘Shelled 


ORIGINAL AND SOLE MAKERS OF 


BAKER'S ROTARY PRESSURE BLOWERS 
EXHAUSTERS 


WITH ALL THE LATEST IMPROVEMENTS 
For Cupolas, Smiths’ Fires, Basic Process, Refineries, d&&c. 


PRICES CONSIDERABLY REDUCED. aiion an -aeeen | 


DONKEY > WALL PUN 














SMELLIE & CO. / 
GREAVES, COTTON, & CO. 
BURN & CO., HOWRAH. 


NEDERLANDSH-INDISCHE INDUSTRIE, 
ROTTERDAM & SOERRBAIA. 


JOSEPH WRIGHT, 16, GREAT GEORGE STREET, WESTMINSTER 
P. & W. MACLELLAN, LIMITED, 129, TRONGATE, ail 
| 





He D D 


ENGINEERS, MANCHESTER. 
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DEMPSTER, MOORE, & CO.|ALFRED DODMAN 2233°22, 








49, ROBERTSON STREET, GLASGOW. ve tnbroved types ut Morty Mile fen rae Gennes. OH Mil Mad tg 
: TEAM ENGINES & BO FA 
VERTICAL AND HORIZONTAL STRAM ENGINES AND BOILERS. 1s ee aan LL KINDS, 


Catalogues, with Code, free on 
application. 












Engineers’ Machine Tools of all kinds. Hand & Steam Cranes & Winches. Bellers of every Geseription quoted for. 




















Hand Pumps. Steam Boiler Feed and Bilge Pumps. . — 
INJECTORS, WATER LIFTERS, &e. CAPELL’S BLOWING AND EXHAUSTING FANS. — 
ILLUSTRATED CATALOGUE ON APPLICATION. 
SPECIALITY—Chain of Superior Quality for Cranes, Hoists, Steering Gear, Mining & other purposes Ss Cc H A F F E 4 & B U D E a R E RC ¥ 
Keondoun Office: 60, Queem Wictoria Street, E.C. 11228 1 Southgate, Deansgate, MANCHESTER. 
194 & 196, Hope 8t., — - ~ -— 68, Queen Victoria St., 
Glasgow. . 4 a ndon, E 0, 











‘CLARKES| 
GRAN K 


rOnGE CP 


|. —- hINCObLN.— 


PATENT RIVET 60. Smethwick, Nr. BIRMINGHAM 


Wagon, Railway, and Tramway 7. | 
BOLTS & 








Hydraulic 
Preasure Gauge. 





eBney oinesorg 
uopsnog 


























“ Thompson" 


Governor. Indicator. 





1 Bt Valve. “Perfect” SeSterting “ Four-Pendulum " ‘ Buss” Governor, 
Injector. 







Coach Screws, Rivets, Spikes, _— 


HAYWARD TYLER & Co, conaom, =.c. | 
| FACTORY | 






























Can be Forged Hot or Cold. 


Will make Clean and Sharp 
Castings in Green or 
Dry Sand. 


401576a 





ALUMINIUM BRONZES 


ALUMINIUM BRASSES 
INVALUABLE TO ALL ENGINEERS. 








SAW BENCHES. 


LAIN ; SELF-ACTING ROPE OR ROLLER 
EED; OR WITH RISING AND FALL- 
ING SPINDLES ALWAYS IN STOCK. 


BAND SAW MACHINES from 24in. to 48in. 
(Plain and Self-acting). 


Wood Planing and Moulding Machines, 
Mortice Machines, Steam Engines (all sizes), 
Mortar Mills. 


EASTON & WALDEGRAVE, 


Engineers, TF AUMNWTOW. 
Telegrams—‘' Eastwald, Taunton.” Ds? @ 


ALLEN’S PATENT PORTABLE 
PNEUMATIC RIVETTING MACHINES 


P 
F 











“youeg MBG 4eBINDO spuldg Buysiy 








a 


By this system of rivetting, the Machine is worked by compressed air, supplied by a small air compressor. at a | 
pressure of abo ut 70Ib. per square inch. This is a really portable Machine for all descriptions of Girder work, as 
o to the m oderate pressure, the air can be carried ordinary india-rubber tubing attached to the Machine, 
which can in consequence be freely moved about in any direction, and suspended from an ordinary swing or 
travelling crane over the work to be rivetted. The o ee. 2S Sent Se eee a 
meter as fast as they can be put in place. They will work at any angle in the direction shown, or suspended 
horizontally. No accumulator is required, and no service of water. The air is discharged freely at whatever point 
the machine is working, without the necessity of return tubing, as is the case with any other system. D1é66a 


DE BERGUE & CO., LTD., MANCHESTER. 
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BRIDGE BUILDERS, IRON FOUNDERS, 
BOILER MAKERS. ENGINEERS. 


| ~——— 
iT ii om m= 
, | aa 
t , i} @ @: 
r . =h a = Wf s ola 


ee 





THE TEES SIDE IRON & ENGINE WORKS CO., Lid. 
MiIiDDLAsSsSBROUVU G Ee. x1407a 


JOHN HOLROYD & C0. LIMITED. 


EULME, MANOBRESTE RFR. 


MANUFACTURERS OF ALL KINDS OF CUTTERS ; 


MODERN TOOLS&SPECIAL MACHINES *“~ 
CAPSTAN LATHES, 


MILLING MACHINES 


UNIVERSAL AND PLAIN 

















« 


SENSITIVE DRILLING MACHINES 


1, 2, 3, and 4 Spindles. 


CUTTER GRINDING MACHINES. LATHES, American and English Patterns. ° — gt @ EeguannMaaiae [| DION >Hll0 
TWIST DRILLS, TAPS, GAUGES, &c. &c. ie “<i IWS SS 


CASTINGS i BS On & BRONZE: 








Telegrams: BRONZE, BIRM. 


SP Albion Metal Works, 
—~ BlO » PHO BIRMINGHAM 
“ BULB JOHN & JOSEPH HUGHE S, siiatialiaiae net Barclay, 17, Oswald Street, Glasgow 


_ PLENTY & SON. 


ro oo EAGLE IRONWORKS, 
' NEWBURY, BERKS. 


: : ca. | MANUFACTURERS TO THE ADMIRALTY. apa A | | 
sp aan ||m First Prize, Royal Yacht Club, Cowes #eusee 
C LY = Es i | 

















PATENT 


ENGINES AND BOILERS 


SMALL STEAMERS, 


F YACHTS, TUGS, 


LAUNCHES, TORPEDO BOATS, &€. niscs : 
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CHANDLER’S PATENT 


bal ENGINES & FANS 


ARE NOW SUPPLYING 


Forced Draught and Electric Light 


TO HUNDREDS OF STEAMERS, AMONGST WHICH ARE 
S.S. TEUTONIC, MAJESTIC, Germanic, Celtic, Cufic, 
Aquilla, Modjeska, Olympia, Taroba, Pundua, Thames, 
Forth, Ville de Bone, City of Vienna, Washington, 
Hare, City of Carthage, Malta, &c., 


S6 Orders from One Electrical Firm, 150 Repoat Orders 
from 10 Shipbuilders and Owners. 


jaa The most durable Engines ever introduced. Silent when exhausting 
to Condenser. No air nor oil can possibly pass to Condenser. 
Very Economical, 


= 20 Sizes, Simple, Compound or Tri-Compound. 
One or Two Cranks, with Automatic Cut-oft 
D. 


EF. BUMSTED, 


CANNOCK CHASE ENGINE WORKS, HEDNESFORD, STAFFS. 
Telegrams—“ BAGS, HEDNESFORD.” 





D1679a 








THE ALUMINIUM INDUSTRY CO., LTD., 
NEUHAUSEN, SWITZERLAND. 
LEISLER, BOCK, & CO., Sole Agents, 
21, St. Vincent Place, GLASGOW. 
and all Metal Workers. 


Tececrapgic Appress—LEISLER, GLASGOW. c 
ty *eeeeeooooo 


Pure Aluminium 
ALUMINIUM BRONZES. 


Warranted Best Quality 
in the Market. 
ALUMINIUM BRASSES. 
FERRO & STEEL ALUMINIUM. 


X1376a 
Special Quotations for large quantities 









Iron & Steel 
Founders, Engineers 














Particulars, Price Lists, &Termson application. 











WHITMORE & BINYON, 
TRONWORKS, WICKHAM MARKET; and 64, MARK LANE, LONDON, E.C. 


Al340a 








SMITH’S PATENT “CONVERTIBLE” 


saint BOSS wnnctitcaz SCREW BUSH 


BELT PULLEYS. 


The only practical Self- peg ,- 2 ~_ my 
Shaft, and always runs true. in her jake Wn orks, the 
Royal Arsenal, Woolwicl, Enfield, Chatham, many 
large Mills and Factories. 3upplied in CAST IRON and WHOUGHT 
IRON Gin. to 20ft. diameter. 
Thousands in Use. Thousands being Sold. 
Specially adapted for Export 


SOLE MANUFACTURERS, 


“SMITH & GRACE, 


BUSH OPER 





ALWAYS 


= Engineers, THRAPSTON. 
London Office: tae 88 36, QUEEN Vt VICTORIA SI., B.C. 


PFEIL & CO, 145. ies John Street, Clerkenwell, | al 
The United States Patent of this Pulley for Sale. 


DOULTON & CO., 


LAMBETH, LONDON, S.E., 


HAVE OBTAINED 


HIGHEST EXHIBITION 
AWARDS 


FOR THEIR 


PLUMBAGO 
CRUCIBLES. 


ALBERT EMBANKMENT, 
; LONDON, 5.E. 


DEPOTS :—100, Soho Street, LIVERPOOL: Granville Street, BIRMINGHAM; and 6, pres de 
Paradis, PARIS. 




















THOMAS GREEN & SON, Limited 


MAKERS OF IMPROVED 


Tramway Locomotives and Light Railway Engines 


OF SPECIAL DESIGN, 
Suitable tor Contractors, Collieries, 
Ironworks, Docks, Quarries, and Short 

Branch Railways. 
Engines specially designed for Narrow 
Gauge Railways or any 
Weight of Rail, Steep Gradients, o, 
Sharp Curves. 





Prices, Photographs, and Full Specifications 
on application, 


Telegraphic Addresses— F 
Smithfield, Leeds. Surrey Works, pondon. ' 
Diz j 


LEEDS: iia LONDON, S.E. 

















AND ALL KINDS OF 


GENERAL STRUCTURAL WORK. 


SOOOSS00000000090008000004 







X1252a 


Telegraphic Address: “Findlay, Motherwell.” 


/EAST FERRY ROAD 


ENGINEERING 
WORKS COMPANY, LTD. 


MILLWALL, LONDON, E. 


9O60006006066600006606608 — 











Baste 
Hydraulic, &c., Oranes. ‘All kinds of Hydraulic Machinery. Marine and other Boilers, 
Pups, Bridges, Duckham’s Patent Suspended Weighing Machines, Sluice Gates, &c 


seappeiia PATENT SPRING FIRE DOOR. 

















Can be supplied with one or three 
Catch Pawl, and with Slide if required. 


These Doors are admitied by all who have had them jitted 
to be far superior to any other make. 


Testimonials, Prices, and Full Particulars on application to Sole Manufacturers— 


A. W. ROBERTSON & Co., Engineers, Boiler Makers, Founders, &c., 


CUSTOM HOUSE ENGINE WORKS, LONDON, E. E8la 
Telegraphic Address—“ Trunnion,” London. ADs , Telephone No. 5222. 


DIVING APPARATUS 


BARNETT & FOSTER, 
“Niagara Works,” 26u, Eagle Wharf Road, London, 











femme 





No. 1.—Diving Apparatus, complete, 
for use to a — of 200ft., for one 


TEOEE ced ens uate 116 
No. 2.—Do., do., do. 200ft., for two 
} 33 divers... ... cdi eass 60165 
= No. camneicte 90ft. .. .. «. 80 
/ 3 No. ~ Anta do., for use in Rivers and 
x Docks... os JAR «eRe 





or further particulars 
ILLUSTRATED CATALOGUE FORWARDED FRE 
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Sheffield 


Manufacturers of all kinds of 


Wrought Iron, Lap-Welded, and 


BUTT-WELDED 


HOWELL & CO., Ld..." siericin rie worxs, 
Manufacturers of all kinds of en 


Blister, Shear, Spring, 


and Cast Steel. =) TUBES OF EVERY DESCRIPTION 
FILES, SAWS, &c. FITTINGS, &. ALso 


HOWELL’S PATENT HOMOGENEOUS METAL & CAST STEEL TUBES. 


“ HOWBLL'S” SPRGIAL SELP-HARDENING STEEL FOR TURNING TOOLS 











WEICHING MACHINES 


Road, Rail, "Warehouse, 


And all other situations. 


Apply for ILLUSTRATED CaTaLocuE to 


FRANCIS MORTON & CO., LTD., 
HAMILTON IRONWORKS, 
GARSTON, NEAR LIVERPOOL. 


London Office: 17, VICTORIA STREET, 
WESTMINSTER, S.W. A1176a 











CROSBY STEAM GAGE & VALVE CO., 


TRADE MARK 
Gold Medal a) x 


(Highest Award) 


Paris Exhibition, 
1889. 


MANUFACTURERS OF 


STEAM ENGINE INDICATORS, 


Sight Feed Lubricators, ‘‘Pop” Safety Valves, Water Reliet 
Valves, Chime Steam Whistles, &c. &c, 





OPAPP PPP Le 
SEND FOR NEW ILLUSTRATED CATALOGUE AND i. 
PRICE LIST. 





Indicator, “~~ 
For Slow Speeds: 


A Large Stock always ready for immediate delivery. ‘shards 


QUZBEN VICTORIA. STREZTDT., LONDON. i151 


CROSBY INDICATOR, for High Speeds. 


75, 





FIELD’S PATENT 


BOILERS AND TUBES. 





SOLE LICENSEE MAKERS— 


Lewis Olrick & Co., 


BOILERMAKERS TO H.M. GOVERNMENT, 
Offices: 27, LEADENHALL ST., LONDON 


Works: MANCHESTER. 
————— 9 ————- 

We can prove that these Boilers are the most 
economical and give less trouble than any other 
construction. 

Over 5@ can be seen at work in London alone. 
London Agents for Mather and Platt’s Pistons, Friction 

Clutches, Valves, Fittings, &c. C4éa 











IMPROVED SYSTEM OF 







PL LAL LPL AAA LL AA ALA AL A AL LAP LA MAP A lh dT hha 


GREENWOOD & BATLEY, LD. 
LEEDS. 


LONDON OFFICE—16, GT. GEORGE S8T7., WESTMINSTER, S.W. 
_Moumbay Agency-F. W. SHALLIS, 9Q, D1323a 


MODERN MACHINE TOOLS. 


BROWN’S PATENT SCREWING MACHINES. 


POWERFUL DUPLEX LATHES for Heavy Cutting in Wrought Iron 
and Steel, 


MILLING and PROFILING MACHINES, for Locomotive and Heavy 
Engineering Work. 


SPECIAL BRASS FINISHING MACHINERY. 
IMPROVED PLANING MACHINES, up to 10ft. square. 
SPECIAL MACHINES FOR LOCOMOTIVE ENGINEERS. 


PATENT WHEEL-CUTTING MACHINES, for Cutting ANY Numbe 
of Teeth without Change Wheels. 


he. SPECIAL LATHES for Turning and Finishing Studs, Screws &c., from 
aie} the Solid Bar. 


Za KENDALL & GENT, 





Marine Street. 














MANCHESTER. poo 
Jighest Award, Diplome d’Honneur, at the Antwerp International Exhibition, 1885 


London Agent: ALFRED L. SACRE, 60, Queen Victoria St., London, E.C. 


JOHN CAMERON'S SPECIALITIES 


CONTINUE TO BE HIS8s 


STEAM PYPYPwUImMYKs 


For all purposes, and of which he continues to manufacture by far a larger 
” number than any of his imitators. 8000 Seld, 


ALSO, HIS 


PATENT CAM & LEVER 


PUNCHING & SHEARING MACHINES. 


As used in all the principal Shipbuilding Yards (public and private) throughout 
the world. ALWAYS READY OR IN PROGRESS TO ALL SIZES. 

















OLDFIELD ROAD IRONWORKS, 


iSALFORD, MANCHESTER, Xi a: | 
ESTABLISHED 1852. AY 





AGENTS: Ae, 
For Newcastle & East Coast: E. BECKWITH & CO, Bonnersfield, Sunderland. 








Werner & Pfleiderer’s 


MIXING, KNEADING, MASTICATING, 


STIRRING & SIFTING MACHINERY 
For all purposes and of every description. 





Contractors to most Governments for Bread 
Biscuit, and other Machinery. 


86, UPPER GROUND STREET, 
LONDON, 5S.E. 


Paris Exhibition, Palais de Machines, 344. 
Telegrams: Pfleiderer, London. B1l107 








GOLD MEDAL, PARIS, 1878 & 1885. 





Gauge Glasses & Enamels 


PATENT 


For Iron, Cast Iron, Copper, &c. 


GUILBERT-MARTIN 


Patentee and Manufacturer of the 
PATENT 


“BEACON” 
s Gauge Glass. 


2 ihowies through the water a Broad 
Line, thus rendering it very 
B dietinet With these Glasses the 
height of water in Boiler can be seen 
INSTANTLY, and as plainly by NIGHT 
as by DAY. 


N.B.—All Glasses are of the finest 
quality, and manufactured expressly 
r | to resist extreme pressure. 


DEPOT: 


4 & 2, FALCON ST., Aldersgate St. 

Theabovelineshown LONDON, E.c. 

yy — = REPRESENTED BY X13lda 
Glass. E. M. 











“BEACON” 
ionvo 


PATENT 























JAMES 6. WATERHOUSE 


WAKEFIELD, YORESHIRE, 


Waterhouse’s Patent — 


STPEL, 


are of uniform quality, more 
durable, and heat with less 
fuel than others. 


Waterhouse’s 


SPECIAL 
CRUCIBLES 


r Malleable Iron and Steel are 
the best yet introduced. 


Telegraphic Address: “ Waterhouse, Wakefield. 





w 
Bllbla 
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BELL'S ASBESTOS 


EXPANSION gS EXPANSION 
SHEETING. W-= J ‘RINGS. 


Made from 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces. 








The above, which can only be obtained from this house, is recog- The centre from which the requisite elasticity is obtained wil] 
nised as the most efficient and economical jointing material in adapt itself to uneven surfaces to which it may be applied, and 
use. It is composed of a specially prepared India-rubber Com- allow the expansion and contraction to be fully taken up. The 
pound, protected by a covering of Vulcanised Asbestos Sheeting covering being of Asbestos Cloth, imparts a protection to the 
as shown above, and as it is the only 
jointing material which adequately com- 
bines permanent elasticity with heat 
resistance, the advantages it possesses 
will at once be seen. 


- BELL’S 


AGENTS. 
BIRMINGHAM: BELL & CO., 7, John Bright St 
CARDIFF: BELL & CO., West Bute Street. 
BRISTOL: ROBERT STOTESBURY, 114, Redcliff St. 


DEPOTS. 


centre and so prolongs its elasticity 
For Manhole, Mudhole, Steam Pipe, 
and Mash Tun Door Joints it is un- 
equalled, and if applied as directed, a 
ring can be used many times over, 




































DEPoTs. 


HULL: Humber Dock Basin. 
GLASGOW: 35, Robertson Street. 








MANCHESTER: Cable Street, Blackfriars. DUBLIN, BELFAST, BERLIN, ANTWERP, 
LIVERPOOL: 2, Strand Street, James Street RCELONA, TRIESTE, LISBON, & GENOA. 
BELL’S ASBESTOS BELL’S ASBESTOS BELL’S ASBESTOS 


Is the BEST LOCOMOTIVE PACKING made. 


BOILER PRESERVATIVE | *28N & PT LOcOMOOVS Pa mxccis | NON-CONDUCTING COMPOSITION. 


Will effectually keep Boilers clean and remove any 
Incrustation, without injury to the Boiler, Plates, 
or Fittings 





Will reduce loss by 
radiation, and saves 40 


BELL’S per cent. of fuel. 
COMPOUND HYDRAULIC PACKING daniel 


Is specially suited for 

HYDRAULIC MACHINERY, ACCUMULATORS, Is sent out dry in bags, 

AND AMMONIA & ALL PUMPS. therefore cheaper than 
others sent out wet. 

















Corks not marked as 
shown, is earnestly re- 
quested to forward us 
Sample & particulars 
of where obtained. 


Any Customer receiv- 
ing Oil sold as Bell’s 
Asbestos Lubricant, 
and Cask, Drum, or 











Every Cask is sent out as above. E1218a All Corks are sealed as above. 








All Drums marked as above. 














i ceed 


- 
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| EASTON 


AND 


)_ ANDERSON 


LIMITED, 


LONDON & ERITH. 


MANUFACTURERS OF 


Pumping Drainage & Mill Engines 


HIGH-SPEED ENGINES 


FOR 'DYNAMOS, CENTRIFUGAL PUMPS, AND VENTILATING FANS. 


Se ENGINES & CENTRIFUGAL PUMPS. 


eh taf ad afl taf ah afl taf afl taf afl taf hl af tgh ath afl tf ath ah tah afl tal asl taf *agp 


BOILERS 


CLAPP OM 1S LPOG tH eGP tI aGP ef fF tags afl taf Gag Pre Q taf AfP Ohl Ohl fal Ah! hh ll! (fh All 1h" AAP Ah! 1 Af! afl taf afl ial agsafPagP 


HYDRO-PNEUMATIC & OTHER GUN CARRIAGES. 


HYDRAULIC LIFTS & PRESSES. HYDRAULIC & STEAM CRANES. 


WATERWORKS, &C. 
SOLE LICENSEES AND MANUFACTURERS OF 


BULL’S METALS 


CASTINGS & FORGINGS OF ANY WEIGHT SUPPLIED. 
Also BARS, SHEETS, &c., as well as INGOTS tor Castings & Forgings. 


The Metals are as Malleable as Wrought Iron, Stronger than Mild Steel in a wrot 
state, and resist Corrosion as well as Gun Metal. 


Propellers, Pump Rods, Rams, Valve Spindles, 


ANGLES, & HULL ion anienhatiani Sc. Se. 


seee Sooo SPOSSOSSSSSSSSSSSSSSSOSOSSSSSSesse ® 9000000000088 eee ee SOSOOSOO 0000000 
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8, Whitehall Place, S.W. 
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HIGHEST AWARDS—THE GRAND PRIX ano GOLD MEDAL, parts, 1809 


HAVE BEEN AWARDED TO 











TREOMAS ROBINSON & SON, LL” 
WOOD-WORKING MACHINISTS, 
ROCHDALE. 

















LOG BAND SAW. HAND-FEED PLANER. IMPROVED PLANING & MOULDING MACHINE. Fiss0e SINGLE DEAL FRAME 
ESTABLISHED 1777. 
ROSE, DOWNS, & THOMPSON, 
EU xr. X.. 
And 76, CORTLANDT STREET, NEW YORE. 
CATALOGUES FREE. For particulars of the “KINGSTON” PATENT DREDGER see last week’s Advertisement. CATALOGUES FREE. D486a 








STEAM TRAP 


For apne Cold Air and Water of og el 
tion from Jacketted Pans, Steam Worms, 
Steam Pipes, D: g Cylinders, Engine Oylin- 
ders, &c. Specially adapted for Dyers, Bleach: 
ers, Paper Makers, Wool Combers, Manufac- 
turing Chemists, and all Steam Users. 


ADVANTAGES. 


Balanced Stop Valve, which works freely, 
»  dopens and shuts independent of pres- 
sure. Solid Balanced Tile Float, working 
on a knife edge, which actuates the 
Valve in place of the ordinary hollow 
floats, which are liable to collapse 
nd burst. Can be tested whilst at 
work. Will work either at high or 
low-pressure. May be worked upt 
2501b. on the squareinch. Prevent 
Broken ‘Joints, Broken Cylinders 
Broken Pipes, "Automatic, Durable, 
Sensitive, and Certain in its Action. 
Area of Valve Opening Larger than 
Area of Inlet or Outlet. 
All working parts are made of 
Special Gun Metal. 








en i _ MCDOUGALL'S PATENT ADJUSTABLE 




















Sole Makers or 
McDOUGALL’S SPECIALITIES. 


McDougall’s Patent Fuel Econom- 
iser, Feed-water Heater, and Sur- 
Maker of Pla t for face Condenser. Made of Wrought 


z = =2 = = Steel throughout. 
McDougall Ss = : = McDougall’s Patent Hand i Steg Arrangement. McDougall’s pat Sulphur Furnaces. 














The only efficient, 





mical Trap. 
PatentWood Pulp McDougall’s Patent Mechanical Stoke Oe" cca avsile 
Process. FOR PRICES AND FURTHER INFORMATION, APPLY TO Construction. 








LASTS A_LIFETIME. 
MANCHESTER OFFICE 


68, Poet Street. 


LONDON OFFICE 


10, Mark Lane, © 


CHADDERTON IRONWORKS 60., Ltd.. 


NEAE MAN CxEsSTHBR: X18244 














= FOR STEAMSHIPS, 
MARINE PATTERN AQqeamee LAUNCHES, 


WITH TORPEDO BOATS, 
ALL GUN-METAL CRUISERS, 


PUMP END. &e. &e. 


Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 


Ss. OWENS & Co., 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONDON, E.C. 


Reliable, and Econo - 
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 CWOODITE” AND ITS USES. 


sswoodite °*? is an elastic and flexible material, reported upon and highly approved by Sir E. J. Reed, K.C.B., M.P., which can be made of varying degrees of elasticity and hardness, adapted to the various purposes f hi 
itis required. The material is now being rapidly utilised as a superior substitute for Russer, Leatuer, ‘AsBEsTus, and other substances, and it will, from its peculiar and we ber properties, om aes a long-felt want in Gtey branch 
of mechanical industry. Cubes for protecting ships’ — or surfaces, boats, dc, ** WT aodite *° sponge for anti-torpedo cables and buoyancy purposes ; also ** WWF oodiite * buoyancy filling for watertight compart 
ments, about half the weight of cork, r by 8 Barnaby, K.O,B., and F. K. Barnes, — (see Lord Brassey's ‘‘ Naval Annual” for 1889). Price Lists on application. 
Iris os = youtinet eed Gol tt a i Nand —_ weap nh or — - ao valves, > oye fh — —— " me be of a pri = — strong nature, it will not stretch or “give,” nor become sticky or soft 
t, 8 E ¢ w e action 0 RANE’s O11,” grease, an other lubricants; an not affec' e water, acids, ammoniacal 
under hes Distilleries, or Tanneries; thus rendering it specially serviceable in all cases where these destructive elements come into o) tion. sveheeies j ore oe 














Refineries, R ad Pile 
t from letter of Co., Ld. further orders.—Dear Sir, We have made a fair trial of your ‘‘ Woodite” Hydraulic Rings, supplied by you some time since, and h pl Wate 
Weare considering the question of adopting your “ Woodite” Rings all over our works,—Yeurs truly, HENRY BESSEMER co. LD., per Ont. Seat. ah ” ee rae 


Extract from letter of E. Tangye Esq., Cornwall, February 19th, 1890.—Messrs. The “ Woodite” Company.—Dear Sirs, . . . . I have found your ‘' Woodite” Packing a splendid thing—in fact, the best thing possible for our 
which purpose is to serve as a packing for a small Hydraulic Ram, working at three tons to the square inch. The ram passes into steam and water at ev 4 
Purably.— Iam, yours truly, E. TANGYE. “8. —T advise its use, and shall order more whenever wanted: —E.T. * Se an Se Seay ae nome greene ame SNe 
East London aterworks Company, Engineer’s Office, a St. Helen’s Place, E.0., and Old Ford, E.—September 5th, 1888.—Gentlemen,—I am much obliged to you for your letter. The first ‘ Woodite” Cup Leathers that you 
sent for use in a Tangye'’s he roved to be far more durable than leather. The last ones I wished you to make were for a Water Meter. If your Material works as successfully as those I have already tried, leather will be a 
of the past for Water Meters. I am obliged to you for putting the Oup Rings in hand for me.—Yours truly, WILLIAM B. BRYAN.—The “ Woodite ” Company, 3, Delahay-street, Great George-street, 8.W. 





‘Admiralty. New River Water Company, London, ‘Shire ” Line of Steam Ships. Wandsworth Gas Company. Commercial Gas Com: . Italian Navy. 
pes Engineers. East London Water Company. Daily Telegraph Paper Mills, Roumanian Gun Boat. Kent Waterworks. ‘shes Turkish Navy. 
Post Office. M Pp Gas 0 y. London and North-Western Railway. Orient Steam Ship Company, Vacuum Brake Company. Dutch Navy. 
Metropolitan Board of Works. Thames Conservancy, 8.8. Warden, Brighton and South Coast Railway. Penn and Son, Greenwich, Maxim Gun Company. Danish Navy. 
Naval Construction Gompene. Messrs. Barclay, Perkins, and Oo. Caledonian Railway Company. Blackburn Gas Company. Sunderland Gas Company. &c. &. &e. 
National Life Boat Institution. Eastern Telegraph Company. North British Railway Company. Crystal Palace Gas Company. Glasgow Corporation Gasworks D2l4a 


«‘ WOODITE”’ COMPANY, Lid., Delahay St., Great George St., Westminster, S.W. wirore™mmon. 


HENRY BESSEMER & CO., L1D..023saztae. 


MANUFACTURERS 
CAST STEEZRL BY THE BESSEMENR & SIEMENS PROCESSES 
F . : == css a a == = (| | a _ p 








Se i Be St 











Built-up 
QBWELDLES$ (STEEL 
LOCO CRANK HOOPS. 
*qour orenbs 
SULLITVIOS AS 


SOLE MAKERS OF: 


Crank and Straight Axles. 
*[9907g UI Survey TIT AavoH 


SeSVMG puv soo ‘sdny, 1owurexy [9903S 


SPECIAL STEEL. 


F ut STAMPERS 


FORGINGS and CASTINGS in the ROUGH or FINISHED COMPLETE 
Special Bessemer and Siemens’ Steel Billets, Slabs, and Bars of every Size and Temper. 


Eo ReGekEe PDB LvrAHIwtENT 


Locemotive 


LMA LIY Aer PNLiILSvoO 


Marine Crank Shafts and Propeller Shafts. 


Rolled Weldless Tyres for Locomotives, Carriages, & Wagons. 


Special Hard Quality for Break Vans and Tramway Locomotives. 
ted suoy, J 09 dn ornssead pesmbes Aue 0} pooquvieny pure ‘peqsey, ‘ogordunogy 


peysiug ‘SlepuryAg o1mvipAH [0032S — 





















‘SINGLE CHAIN? DREDGERS. 


“ COLLMANN ” VALVE GEARED ENGINES 
WINDING & HOISTING ENGINES. 


Overhead Sravelling Cranes 
STEAM & AIR ROCK DRILLS, &c. &c. 


ILLUSTRATED CATALOGUE SENT FREE ON APPLICATION. 





As Used on Railways, Steel Works, &c. 


J. JESSOP & SON. 2" LEICESTER 


FIVE MEDALS AWARDED, CALCUTTA INTERNATIONAL EXHIBITION, 1883-4. 


R, & CO., eon 





















Kis? SOLE MANUFACTURERS OF 





k rortabio | as 
} Railway 


Suitable for Mines & Plantations 


WAGONS & LOCOMOTIVES 


FOR ALL CLASSES OF WORK 
= Catalogues and Prices on application , 
; 101, LEADENHALL STREET, Se 
LONDON, E.C. ; 


Works: Britannia eering Works 
KIL K. G1089a 


ron 


eM otiy 
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PARIS EXHIBITION, 1889 


GOLD MEDAL 
LUBRICATING OILS 


AWARDED TO 
PRICE'S *"canpux 
COMPANY, LIMITED 
—— SOLE MANUFACTURERS OF — 
PRICE'S SPECIAL GAS ENGINE OIL 
PRICE'S COMPOUND ENGINE OIL 
For Marine Engines and Locomotives. 


PRICE’S SHERWOOD SPERM OIL 


For General Machinery. 
PRICE’S CYLINDER OILS 
PRICE’S BELMONT SPINDLE OIL 
PRICE’S RANGOON OIL 


en ay by the War-office Authorities, PE pede 
preservation of oem and articles made of metal 


























Paice Lists on APPLICATION TO 


Price's Patent Candle Co., 


B1681 
paTVEReSA, LONDON, 


BROMBOROUGH POOL, LIVERPOOL. 


FORDSMITH. 











HERBERT 





| enkg AA 8T. hg eee CORNBROO 


MANCHEST! 
Plain, & Headed Keys, Pins 








For MARINE and other ENGINES. 


VICKERS 
AA 


VICKERS 
NON-CORROSIVE 


ENCINE CYLINDER 





OIL 
g No Acid th > A very clean Of. 
“* Soaps” reely. No Acid or Gum. 
Clings ~abesinotentenp No Soapy Deposit. 


Send for Samples and Reports to 
BENJ® R. VICKERS &{SONS, 
LEEDS. B1l244 





TURBINES. 


GOLD MEDAL, PARIS, 1889. 
EIGHTEEN HIGHEST POSSIBLE Ivins | 


International & other Exhibitions. 


LITTLE GIANT 
DOUBLE TURBINE. 


253 Sold to the Canadian Governmt. gama 
BEST TURBINE IN THE MARKET. 
os — ‘Ready for Deiivery. 

talogue free on application. 
Bole ¥ Agent for Reuther & Reisert’s 
Chronos Automatic Grain Scales for 
weighing all kinds of grain, cement, F 
basic slag, and liquids. Y 
Sole Manufacturer of the Eureka 
Grain Cleaners. 


Ss. HOWES, << ete 
64, MARK LANE, ‘LONDON, E.c. 
Established 1856. 


SIMPLEX LEAD 
GLAZING 


FOR ROOFS, SEYLIGHTS 
AND 


HORTICULTURAL WORE. 
No Special Contract required. 

NO ZINC, IRON, OR PUTTY USED 
ANY QUANTITY SUPPLIED, 

Ower saayee sup. ft im use 


GROVER & CO., Ld. 


ENGINEERS, &c., 
Wharf Road, City Road, LONDON, N. 


Write for Illustrations, Testimonials, and full parti 
culars (sent post free). X1167a 














. D1232a 














IA eGiEAN 


~ LOWEST PRICES 


1H pee SON. 
URMSTON, MAWCHES 





THE 


WEARDALE TRON & COAL C0., LD. 


COLLIERY OWNERS AND MAKERS OF ‘“*WEARDALE COKE.” 


STEEL (SIEMENS’) & IRON BOILER PLATES, 


Sheets, Hoops, Bars, Angles, Tees, Strips, &c., 
Of the Highest Quality, to Board of Trade, Lloyds’, and other Tests. 
LOCOMOTIVE FRAME PLATES. 





“ von ince Bane. | W. 1. CO. BEST) TUDHOE™ CROWN) BRAND For STEEL. 
TUDHOE (OROWN) . . visi 
TUDHOE BEST scRAP | W. | CO. BB. Lh ote Th gl WEARDALE 8TEEL. 
WEARDALE . ; 

WEARDALE TUDHOE BBB. 














PIac IROoOnNn. 
“WEARDALE” (for Plough Shares and Chilling Purposes). ‘‘TUDHOE" (Hematite). 


PRINCIPAL OFFICES: 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM: & GEORGE YARD, UPPER THAMES ST., LONDON, £.C. 
LONDON WAREHOUSE 


GEORGE YARD, UPPER THAMES STREET, E.C. 
J. S. CUMBERLAND.—Agent. B354 


“BELMONT” (Cleveland 











Pre: Ferrul oa 
hafting, Couplings, and ‘other Boring Poiite| 


THE STEEL COMPANY OF SCOTLAND, LIMITED 


(SIEMENS PROCESS), 
23, ROYAL EXCHANGE SQUARE, GLASGOW. 
MANUFACTURERS OF 
Steel Rails, Plates, Angles, Zeds, Channels, Beams, Bars, Hoops, Nail 
Strips, Spring Steel, Forgings, Steel Castings, 
TYRES and AXLES for ENGINES, CARRIAGES, and WAGONS. 


EXPANSION RINGS for BOILER FURNACES. 
BLOOMS, BILLETS, &c. 
Also Sole Makers of Wright’s Patent Improved Self-Canting 


MARTINS ANCHOR 




















SIEMENS’ ADMIRALTY 
CAST COMMERCIAL 
STEEL. PATTERNS. 











ee 
STANNAEH’S 
HYDRAULIC LIFTS & CRANES 
THE SOUTHWARE SPECIALITIES 
NOW OOMPRISE FITTINGS TO = 4 Oa 
London Hydraulic Power Company 
Steam & Hand LIFT GEARS, FRICTION | HOISTS, 
The “VICTORIA” 
And other PATENT PENDULUM PUMP8, &, 
ALL SIZES IN EES SS SEO, 


STANN ax, 
20, Southwark Bridge Road, S.E, Gas 


cas STANLEY te 
sere ee a 
V, 


Mathematical, Drawing, & Surveying In 
me of eve ry a deseription.= ail 

Of the highest —- i and finish, at the most Moderate 
IuLusrratep Price et Posr Fre CLT 

W. F. 8. obtained the Only Medal in the Great Exhibition 1569 

for Excellence of Construction of Cr eaatical Instrumenta, 

Address: GREAT TU RNSTILE, HOLBORN, LONDON, W.0 

GOLD MEDAL, Inventions Exhibition, 1396. 


TUCK’ METALLIC PACKINGS 


For Triple, High-pressure, & Locomotive Engines, 
DURABLE, EFFICIENT. CHEAP 


Tuck's Genuine Packing 


For all Steam Engines. Hs 





J. 














LONDON: LIVERPOOL: OARDIFF 
116, Cannon St. 42, Chapel St. 103, Bute Doek 





Established 





Centrifugal Pumps and Pumping Engines 
For Docs, Cincutatina Purposes, Sarvace Worx 
The Cheapest and most Efficient "Pump in the Merkat. 
From Newest and most Improved Patterns. 
Sraccaueriess —Centrifugal Pum 
Engines, Hydraulic Presses and Pui ydraulic Cranes, 
Accumulato ators, Hydraulic Rivetters, Lif of all kinds, 


Le. ay thy SoDWALE & OO., 
Nw ACCORD Bvoms W vo GLASGOW 
a Address—“ Glasgow Kis 


ADAVATE 
=ACHINER 


AND APOLIANGES 


BRATBY-HINCHLIFFE: 


ANCOATS 46 MINORIES 


MANCHESTER” LONDON.. 


an hy = High-spee 
















(SLACH’S PATENT) 


For Grinding Boiler Plates, Engine Work, 
and Knives of every description. 





Smaller Sizes for 
Grinding Reaper 
Sections, &c. 


TASKER, SONS 


and Co., 
ciate, 


WM. BEARDMORE*«CO 


(CONTRACTORS TO THE ADMIRALTY. 
PARKHEAD FORGE, ROLLING MILLS, & STEEL WORKS, GLASGOW. 


STEEL & IRON FORGINGS 
HOLLOW MARINE SHAFTS, 
SHIP AND BOILER PLATES, ANGLES, BARS, AND RIVETS 


(ALL STEEL BY SIEMENS’ PROCESS.) 














ADMIRALTY, LLOYDS§ BOARD OF TRADE, BUREAU VERITAS, INDIAN STATE RAILWAYS‘) 
AND OTHEP “ESTS AT WORKS, Hl 


Er JAMES MILLS, 


Lredbury, n near Stockport, 


MACHINERY 0! 


BRIGHT F FINISHED | KEYS & TAPER PINS, 





HEADED or PLAIN STEEL Keys, 
Hollow Backs or Round 
OorrEns. and all kinds of Ceaail FINISHED 
STEEL FORGINGS. 


E1189 


S* HIGH CLASS 


STEAM ENGINES 
WINDING ENGINES 
DEEP WELL PUMPS 


THOS . MATHEWS 


KA AN rur 











irene 


ee gE Te mr ee TD 








<2 3 ecneeran ye om 7 
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= 
TRAVELLERS’ OUTFITTERS. 
MARQUEES, TENTS, 

CAMP EQUIPMENT 
N TRUNKS, 

\ SADDLERY, 
Soa = HARNESS, 
ate 


mug ee” HORSE CLOTHING. 


~ OATAL OGUES POST FREE. 


vrs, BLOCKS, LIFTING GEAR, 


RAILWAY SHEETS 





unNwGinN =i “oc OovVviRNns, 
Gymnasties & Sports, Flags & Banners. A781 


PIGGOTT BROS. & CO. 


59, 58, 57, Bishopsgate Without, London, 





TO SCREW BOLT MAKERS. 





ENGINEERS, WAGGON BUILDERS, Act 


This Patent Screw 
inc Macurne can be 
Worked either by a 
Boy or Girt, and 






chine is also well 
= for Tapping 





As Supplied to 
Government. 


. Prices ‘and f particu- 
lars on application to 
BDWARD MEE GS 
Sole Maker, Hotiins Ironworks. 01518: 
HOLLINWOOD. NEAR MANCHESTER, 





FOR THE LATEST 
AND BEST 





MACHINERY 


ADDRESS— 


POLLOCK & POLLOCK, 
MAKERS, 


D1378 LEEDS. 


a 


JOSEPHCILLOTTS 
STEEL PENS’ 


-COLD MEDAL- PARIS, 187%: 








A BAGNALL g SONS Lp 


WEST BROMWICH 


THE RENOWNED BRAND 





N ROCFS. HOUSES AND BUILDINGS ¢ 


FOR ALL PURPOSES AND ALL CLIMATES 
IRON ROOFS & BUILDINGS, 


ec SHIPBUILDING YARDS, 
—~ GASWORKS, COLLIERIES, 714 
RAILWAY, MINING, 
AGRICULTURAL’ PURPOSES. 


= SPECIA ATTENTION GIVEN TO EXPORT WORK, 2.1 
CONSTRUCTIONAL IRONWORK OF ALL KINDS. 












































CHARLESWORTH, HALL & C0, 2j 


Electrical Engineers, 
RICHMOND HILL IRONWORKS, 


OLDHAM. 


Od a a i de a at at at at ata 


PRICE LISTS on application 









DYNAMOS, 





1d 
Gs = 7 
P 3s MOTORS, PROJECTORS, 
< < QUICK SPEED ENGINES, &c. 
ig STOCK 
“S KEPT. 
= Telegrams— (= 
CHARLESWORTH, =e 
ENGINEERS. = 


Telephone No. 62 





X1326a 




















Illustrated Catalogue containing Simple Rules for tomer er of Power ae Wheels, Ropes, Belts, and Shafts, post free, Xli7la 








DIES, and TAPS, RIMERS, TWIST DRILLS, Standard Cylindrical 
Gauges, Spanners, Ratchet Braces, Tube Cutters, Tube 
Wrenches, and Vices, and General Tools. 





Awarded Gold and Silver Medal, CALCUTTA, 1884. Awarded FIRST ORDER of MERIT 
STOCKHOLM, !886, and ADELAIDE, 1887. 





Export Orvice & Soe Acents for London and Souta 
of England: 


0} Imp 3 wing, ge Tap 








Standard 





sere = 

Messrs. G. BAILEY, TOMS, & CO. Machine, fox: “Power mith Gui kt 
t £ without Improved Tube ‘ummm and Cutting-off Machine, for Hand or Cylindrical Twist 
7a, Laurence Pountney. Hull . LONDON, E.C. — ag BA oh: . war Power, with Balt-acting Food eed Outting-off Motion. X1284a uges. Drills. 











THOS. CHATWIN, cr. mou st. BIRMINGHAM, 


Manufacturers of SCREWING MACHINES in Great Variety, STOCKS, 


CHATWIN’S Patent Direct Action Guide Stocks & Dies. 





concn te tts aaa 


ee 





xl 
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ABBOTT & CO. 


BOILER WORKS, 
NEWARKE:. 


— 
eo 





HIGH CLASS 


CORNISH AND LANCASHIRE 


BOILERS. 


MADE TO SUIT ANY PRESSURE UP TO 150Ib. 


——o —___ 


LAUNCH BOILERS 


OF EVERY TYPE MADE TO ORDER. 





PRICES ON APPLICATION. Dl65éa 


STEAM CRANES" 


Cranes of 2 to 10-Tons Power always in 
Stock or Progress, 








Constructed by 


GRAFTON & CO., 
(Contractors to the Admiralty, &c. &.), 


No. 1, VULCAN WORKS, 


BEDFORD. 


LONDON OFFICE—1I3, CANNON STREET, E.O. 
MANCHESTER OFFICE—BARTON HOUSE, DEANSGATE. 


Illustrated Descriptive Price List free on application. 
X1288a 








COILS 


For ICE 
REFRIGERATING, 
CHEMICAL 
BLAST FURNACE, 


oR 


Other purposes. 


bg 













WUE HH 





ALL PERKINS & SON, 


LIMITED, 
Patentees and Manufacturers, 


43, REGENT SQUARE, W.C. 
PATENT High-Pressure En- 


es and Boilers, Marine and 
pary, from Ordinary Com- 





ib %o Octuple Expansion. 
pption of Fuel guaranteed 
5 exceed 2 lb. per LH.P. per 


y YW dag 
|), Ia lL G) Seah 
Tc z , ab 
t Og y ay 
of O60 aeg/Fabr. 
os Ty Wy , 
OB Om 
; inl 3 iff U 
= PMaT 
i} E 
Hl oy pivais, 
i 





a0- | Threading of Wires through Standards and Digging of 


PATENT apparatus. 


Cold to any ote. without aid of 
Machinery or skilled labour. Pro- 
vision, Storage, Shipping, Water 
and Air Cooling, Block Ice, &c. 
The whole of the above-named Patented Appliances 
may be seen in operation. 

Messrs. A. M. PERKINS & SON, LIMITED, 
Furnish every Description of Appliance iz 
eonnection with the use of Steam at excessive 
pressures, ae, .  . @ CBX 








SAMUEL WORSSAM & CO., 


ONLY ADDRESS,) 


Oakley Works, Manor St., King’s Rd., Chelsea, London, S.W. 


THE OLDEST MANUFACTURERS OF WOOD-WORKING MACHINERY IN THE WORLD. 











Improved Four Cutter Planing & Moulding Machine 


We are the largest wholesale importers of Patent French Band Saws, and always 


keep an extensive Stock ERIN of all sizes ready for use. = 


BAYLISS, JONES, & BAYLISS’S 


STEEL WIRE FENCING, No. | N,| SELF-ADJUSTING STE EL RAILING, ORNAMENTAL RAILING, No. 111 H. 
with Patent Steel Standards and Patent Clips. (No. 2762) PATEN 


























cL cioses| 4 





sec row Sp. CLIP OPEN 
- 








WROUGHT IRON WHEEL BARROWS. 


WITH STEEL 
Bobigs. 


me 
a Holes Avoided, This Railing will adapt itself to the rise and fall of the NAVVY 

- ground. Itisd din dles, and put together on BARROWS 
the site of erection, which considerably reduces the cost_ | BUNDLED For 
IPMENT, 






















«eo gv aoe wa 
pb \e) 
yo™ on™ oe eA oe © 0 ok 


LONDON OFFICES & SHOW ROOMS, 139 & 141, CANNON STREET, EC. 


Manufactory: VICTORIA WORKS, WOLVERHAMPTON (ENGLAND). #12% 
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The CYCLONE PULVERIZER 


LIMITED. 











The Company having now these Machines successfully at work, invite Mining 
Engineers, Proprietors of Porcelain, Cement, Chemical, and all other Works where 
Materials are required to be in an absolutely fine condition, to inspect their experi 
mental installation at 34, Snow Hill, Holborn Viaduct, E.C. 


These Machines are capable of Pulverizing the hardest Materials into an impalpable 
powder, and will operate about 10 tons per day for each Machine at a less cost than 
can be done with any other known application of power. 





FOR FURTHER PARTICULARS PLEASE ADDRESS— D937 


Mr. BENJAMIN HOOKER, Engineer, 34, SNOW HILL, HOLBORN VIADUCT, LONDON, E.C. 


SELF-ACTING INJECTORS. 


tandard Pattern with Flanges, Fig. 2 
G R E wey yi A Nv Ss ” A T E N TT Standard Pattern with Screwed Unions, Fig. 3. 
e 


These Injectors were used for Feeding the Boilers supplying Steam at the following recent Exhibitions: — 
INVENTIONS, LONDON, 1885. EDINBURGH, 1886. LIVERPOOL, 1886. MANCHESTER, 1887. 
LIVERPOOL, 1887. GLASGOW, 1888. EDINBURGH, 1890. >—> | 

















WATER 
STEAM 





CIRCULARS AND ALL INFORMATION ON APPLICATION. 





London Office: A. L. Sacre, 60, Queen Victoria St. Newcastle-on-Tyne: Tangyes Limited. 
Glasgow: W. Lester & Son, 11, West Regent St. Belfast: R. Patterson & Sons, 26, High St. 


GRESHAM & CRAVEN, LD. 


' 
{ 
OVERFLOW 








| Foe PATENTEES AND SOLE MANUFACTURERS, 7 on 
4 CRAVEN IRON WORKS, ORDSAL LANE, MANCHESTER. 
Telegraphic Address: “BRAKE, MANCHESTER.” A671 








JANES ARCHDALE & CoO. 


MACHINE TOOL MAKERS & CONTRACTORS TO THE BRITISH &£ FOREIGN GOVERNMENTS, 


WORKS: LEDSAM STREET rE ae Ne es A ee “ARCHDALE, “BIRMINGHAM. 


LON DON 
OFFICE: 


23, COLLEGE HILL, LONDON, £.C. 


X1126a 





J. W. PHILLIPS, 

















om “CYCLE” = 
GAS ENGINE. 


THE SIMPLEST AND MOST ECONOMICAL GAS ENGINE, 
Consumes LESS GAS per Brake H.P. than any other 
HIGHEST AWARD, SOCIETY OF ARTS TRIALS. 

IMPULSE EVAN Y REVOLUTION. NO SiLIpt 


The BRITISH GAS ENGINE & ENGINEERING Co., Ld. 


ALBION WORKS, MANSFIELD ROAD, GOSPEL OAK, LONDON, N.W. 
ALSO MAKERS OF ATKINSON’S PATENT FEED WATER HEATERS. 


MANLOVE, ALLIOTT and COMPANY, LIMITED, 


ENGINEERS, NOTTINGHAM. 


M, A. & co ARE ALSO “MAKERS OF:— HYDRO-EXTRACTORS, LAUNDRY MACHINERY, = MILL MACHINERY, SUGAR MACHINERY, 
MACHINERY FOR TREATMENT OF TOWN’S REFUSE, &e. B885a 





De Mone alt . 














THE ENGINEER. Dec. 26, 1890, 


ny 
———e 











WATSON. LAIDLAW & CO., 


Fully Descriptive Catalogues on application. DUNDAS ST., 
NEW PATENTED IMPROVEMENTS, GLASGOW 
Telegraphic Address— FUGAL, etna, 











From a Photograph of a 48-inch “ Self-balancing” Hydro-Extractor driven by From a Photograph of a Pair of 24-inch “‘ Weston tent” Centrifugal 








Special High-Speed Steam Engine. Machines fitted with Automatic Centrifugal Friction Driving Pulleys. 
SPHOIALITIAS. 
, THE VICTORIA” “WESTONS PATENT” CENTRIFUGALS, | ‘‘SELF-BALANCING” HYDRO-EXTRACTORS| CENTRIFUGAL OIL EXTRACTORS 
PATENT FOR PURGING FOR DRYING FOR EXTRACTING 
CREAM. SEPARATOR. SUGAR, CHEMICALS, STARCH, &c. | Wool,Cloth, Yarns, Hosiery, Felts, Pulps, &c. | Oil from Machine Screwings and Waste. 








ALSO MAKERS OF ALL MACHINERY FOR TREATING SUGAR AFTER-IT LEAVES THE YACUUM PAN:—JIncluding Wet and Dry Sugar Elevators, Carrier Bands and Screw 
Conveyors, Sugar Breakers & Mixers, Cooler Buckets, Truck & all Orystallizing Plant, Patent a arco a for treating Low Sugars in a de. kc psa 


THE OLDHAM BOILER WORKS 00., LTD. 


Steam Boiler (Late JOSEPH PRITCHARD & SONS). Esranuisuep 1816. 
| MAKERS OF IRON AND STEEL 
























100 Ib. WORKING Telegraphic Addreas— = 
vee “aS: J STEAM BOILERS 
ane Me. 16 (CLDUAE) Se J OF EVERY DESCRIPTION 





WITH 


All Rivet Holes Drilled 
in Position. 


7 SF 


g, Flanging, 


and Rivetting by Special 


“Se BOILER WORKING 
2 - SHOLES DRILL? PRESS 
: ZPMPOSITION 100°TEs OTESTIB 


Machinery. 


‘{roatjoq doy Apeoy skemye 
SAOTLOG foojg wNssog-Tsly 


i 


SOLE MAKERS FOR ‘il 
LANCASHIRE, YORKSHIRE, AND iy 
CHESHIRE OF 


Mirfin & Nield’s Patent Combustion Chambered Boilers 


WITH 
INCREASED FLUE-HEATING SURFACE. 






SS 


Driliing, 


All Planing, Bending, Weldin 


#) aii 
MAKERS OF HOLDEN'S PATENT ASSISTED DRAUGHT FURNACE AND SMOKE CONSUMER. o1si98 











il 
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GLENFIELD CO., LTD., 


EILWARNOCE. 
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HYDRAULIC CRANE, 
To Lift from 2 to 10 Tons. 


with Slewing Gear, 


Male in various designs to suit position, &c. B165 








9 


D47 





Tue Brick Prayt ILtestRatep 
os THIS BLocK HAS THE 





FOLLOWING PATENTED 
IMPROVEMENTS, VIZ; 


= 











Saren's Patext oy Grip 
AY RoLirrs 
Noctua BEARIxGs 
Brick MacHIxe 
Kyives & Worms 
Brick Dis 
Powrr Curtizve Tass 


Stronger and {More Efficient than 
any other make. 


Brick Machinery | : 











JOHN GUEST & SON, Wolverhampton Rd., WALSALL. 


Manufacturers of every description and Best Quality. uP733a 
CASTINGS for ENGINEERS, MACHINISTS, AGRICULTURAL IMPLEMENT MAKERS &c 


WATER ‘METERS, 


H. FROST’S PATENT. 


POSITIVE! RELIABLE! DURABLE! 


THE MANCHESTER WATER METER CO0., LIMITED 


TIPPING STREET, ARDWICK, MANCHESTER. 
ESTABLISHED 1860. A887a 




















BS BOL ed - 6 >i weer. See OF. Of oF. C_ 4 & Dp = Fame ©} = 6 D1 & DD 54 


i S 
Ay a~ 
‘ >» 
.O ~ 
~~) oy 
& RNG 
al < 
rage is in operation at Eastbourne, Southampton, Warrington 
f Parliament, Heston and Hampton Wick, Rangoo 


ipos (Brazil), Slaughter Houses, Moscow, and numerous other piaces 


NOTICE OF REMOVAL. 


SOSSSSSSSSSSSSSSSSSSOSSSSOSOSOO4 


WORTH, MACKENZIE & CO., LTD., 


ENGINEERS, STOCKTON-ON-TEES, 


Beg to announce that owing to the extensive demand for their improved VERTICAL 
TANDEM COMPOUND ENGINES, PUMPS, «c., they have had to remove their 
Plant from the VULCAN WORKS to more commodious premises at the PHCZNIX 
WORKS, lately occupied by Messrs. H. Wilson & Co., where in adddition to their 
former Specialities they have undertaken the manufacture of the ‘* WILSON ” 
LUBRICATOR (over 27,000 Sold), Valves, Cocks, Gauges, &c., and general 


"_Tronfoundry, Coppersmith’s, s, and Brassfinisher’s Work. Noola 











SAMUEL PLA fT, 


ENGINEER, 


WEDNESBURY. 


SHIAFTING, 
Shaft Fittings, 
PULLEYS, 


BOLT and NUT 
FORGING 


SCREWING 
MACHINES. 


Complete Plant for 


E372a NUT FORGING MACHINE. N. 


HENRY J. COLES. 














Single Chain Grab Dredgers, Hydraulic Cranes, Presses & reales Rock Drills & Air Compressors. 





Ww. GUNTHER, 
Central Works, OLDHAM. 


TURBINES 


FOR ANY FALL OR 
WATER SUPPLY. 


_ Edward Hayes, 


Enmgimeer, 


STONEY STRATFORD. 


tee As og COMPOUND SURFACE-CONDENSING 
V4 LAUNCH, TUG 


| rember) ENGINES & BOILERS. 
= Oylinders 6 and 11 ty 8 stroke. 


Y y . A mi ae =< ” 7and1 y 9 ” 
/ x, ‘a Band 1417 10 i 

























LONDON OFFICE— 
12, Great St. Helons, E.0. 


A kn, i LB Me A Ms 





Builder of the steam yacht 
“Regalia” (formerly ‘‘ Yvonne”), 
5Oft. x Oft. 4in., which won the 
International Yacht Race on the 
Paris Course, Argenteuil, June, 
1889, equipped with Engine illus- 
trated, 7in. and 13in. x Qin. 


Honourable Mention has also beer 
awarded E. Hayes, Paris Exhibition 











1889. B985a 
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DAVID COLVILLE &SONS 


DALZELL STEEL AND IRON WORKS, 
MOTHER WHIT, NEAR GLASGow. 


MILD STEEL BY SIEMENS PROCESS 


Guaranteed to pass the tests of 
Boiler and Ship Plates, Bars, Angles, Bulbs, & Bulb Tees. 








Telegraphic Addresses— 
Colville, Motherwell,” 
“Colville, London.” 


Admiralty Contractors. 


London Office— 
8, FENCHURCH AVENUE, 
D1362r 


Weekly Output exceeds 2OOO Tons. 


ROCK EXCAVATION Batow WATER 


AS USED ON THE SUEZ CANAL, &c. 
ROCK CUTTING WITHOUT EXPLOSIVES, £ DREDGING 
on LOBNITZ PATENT SYSTEM. E131 


Apply to LOBNITZ & Co., Renfrew, SCOTLAND, Patentees & Sole Makers 


DELTA 
WEECT A XL. 


Tough as Wrought Iron. Strong as Steel. 
CASTINGS, FORGINGS, STAMPINGS, ROLLED BARS, ANGLES, TEES, SHEETS, WIRE, TUBES, &c 
FORGES HOT. STAMPS HOT. 

LD., 


THE DELTA METAL CO., 
X1391 


Via 110, CANNON STREET, LONDON, E.C 


@EASUESS BROS. & CO., 


a ST., LONDON. 


ROLLED IRO IRON & STEEL 


JOISTS AND GIRDERS 


Rivetted Girders, Flitch Plates, f 
Floors, Cast or Wrought Columns, Stan- 

chions, Tee, Angle, and Channel Iron, Rails, 

Bolts, Chequer Plates, &c. 

Have now in their Town Stock 5000 Tons ot 

Iron Joists, 3in. to 20in. deep; Plates, Angles, 
Tees, &c. &c. Also 2000 Tons of Steel Joists, 

; 3in. to 16in. deep. 

Section Sheet and Estimate on application. 


PROMPT DELIVERY AT LOWEST MARKET PRICES. 

































‘MEASURES, LONDON’ @ 





“deep *u10Z 0} & WoI4 


Telegraphic Address: 
Telephone No. 4586, 





R333 








RUGBY PORTLAND CEMENT COMPANY, 


MANUFACTURERS OF 
PoRnTtAN DW CSoEMIEN T 
OF THE GREATEST STRENGTH AND BEST QUALITY. 

Roman and Llas Cement. Blue Lias Hydraulic Lime. 

Ground and Unground. 

RUGBY, WAR wicks Huai eB. 

WORKES—NEW BILTON and NEWBOLD. E1284 











MURRAY’S PATENT BRICK-MAKING MACHINERY. 


SOLE MANUFACTURERS 


THOMAS MIDDLETON & GO., 


ENGINEERS, LOMAN STREET, SOUTHWARE, LONDON, 5.E. 


cutting Tables BRICK PRESS 
SOLID DIE or Brick “Shaping 





For all sorts of Olay. 


IMPROVED. ROLLER R BRICK MACHINE 


12,000 to 40,000 Bricks per day for Clamp and Kiln Burnt Bricks. 


ie Poteet A tee ¢ i aie, Sising Wille, Steam Gagines, end | 


For all kinds of Fancy 
Bricks. 


















S. A. DANTELL 22m BIRMINGHAM 


and Taps, for Engineers and Gasfitte Ra 
be pw Tg Tube Vices, Tap Wrenches. a 


BOTTLE AND WAGON JACKS, NATAL BREAKS, BREAK SCREWS, &e. &ec. 


Screw Stocks, 
Braces, 


X1304a 


—= 


HIGHEST AWARD, PARIS, 1878. 





C1585 


‘Manchester 


THOMAS GOLDSWORTHY & SONS, 
Britannia Emery Milis, HULME, 


SAMUEL OSBORN & CO, 


SOLE MAKERS OF 


MUSHET’S SPECIAL 


(SELF-HARDENING) STEEL 


Brought out 20 years ago, and still maintains ite superiority over all imita. 

tions. It is the Best Steel yet produced for Lathe, Planing, Boring, 

and Slotting Tools, Milling and Nail Outters, Countersink and Twist Drills, 

Machine Taps and Dies and Hot Punches. No Twisting in Hardening: 

no Watercracking; easy to forge, file, or tool; and machines may (and 

should) be driven at Speeds and Feeds far in excess of any that 
can be used with any other Steel. 


CRUCIBLE & SIEMENS’ STEEL CASTINGS 


From a Few Ounces to 15 Tons each. 
BEST TOOL STEEL, sigan SAWS, HAMMERS, &c. &o, 








Kl0 














mE Gauges G) 


a es aoa, 









ONLY GOLD MEDAL FOR GAUGES. ||| -° ~~ 


AT PARIS EXHIBITION, 1878. 


a x CHADBURN & SON, ll, 11, Waterloo Rd, LIVERPOOL 
J. CASARTELLI, pace mance, AM MANCHESTER. 


NEGRETTI & ZAMBRA‘S 
NEW CATALOGUE OF SCIENTIFIC INSTRUMENTS 


- snezevings, is now published. 


1608 
TELEPHONE No. 66583. 
felegraphic Address :—'‘ NEGRETTI, LONDON. 














K's PATENT STREL SEAMLESS OIL CANS 


INTERCHANGEABLE SPOUTS. Sizes},3,31,&14pint. Sample Post Free 2s. X1317a 
The simple Patent A Flap Regulator makes all other Valve Oil Cans worthless. 


J OSEPH KAYE & SONS, Ld., K’s Patent Lock Morks, Leeds, & & 93, 43, High Holborn, , London, W.G. 





REFRACTORY 
POWER 
AND DU 
UNI 


BY ANY OTHER BRAND 
| <& 2 FOR 

RABILITY Fl'sy WOOK i SIEMENS PROCESS 

GLASS WORKS 


, Veen cael ee 7 
SPECIALINTENSE CONTINUOUS & INTERMITTENT HEATS 
GROUND GANISTER 


R LININC & REPAIRING 


URNACE 
MPOSIT N Fay cakuaeid Fert 2ACTORY GOODS 








LCRAYSON LOWOOD&.CO.L" BO AT.TERCLIF FI 


RD. SHEFFIELD. 








i 

— 
— 
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- IWF O'ER ICE TO SHIPBUILDERS, BOILER MAKERS, & OTHERS. 


CAULK! 





NG BY THE NEW PATENT PNEUMATIC TOOL. 





The British Patent “Wat vritieh Billint Poaumatic Tool Co., Limited, are now supplying a special Tool for the above purpose, and with it they guarantee one man to caulk in the most 
satisfactory manner at the rate of about 3ft. per minute, The Tool has already been supplied to many of the chief Shipbuilding Yards and some Boiler Makers. 





FULL PARTICULARS FROM THE MAKERS— E467 


CROSSLEY BROS., LD., 0TT0 GAS ENGINE WORKS, OPENSHAW, MANCHESTER 








— 


(p. & Eo.) 


(p &Co.) 


*) ALUMINIUM STEEL CASTINGS. ©: 


Prices on application to PENNEY & CoO., LD., LINCOLN, Screen Makers, Machinists, and Founders. 
OPEN TO MANUFACTURE SPECIALITIES. E1202 











THE BURHAM BRICK; LIME, 


& CEMENT COMPANY. (Limited), 
NICHOLAS —— > couenee STREET, E.O. 


M WHARF, BELVEDERE RD. 
Loni LAMBETH, coh by igrOniAa WHARF AND DRAW 


van load, &., from the Company's depot ; 
Portland, Sheppy, & Roman Cements 
fais saa ie River Mi ter Mediry, B &at et Naren ar Siting bourne 


Kent. 
Great Culand oun Hydraulic Lime, 


nis Lime is perfectly 
bm feet food under water, and Vecotnes very hard 8 


short ti 





NELSON’S BLUE LIAS LIME, 


and Patent Selenitic Cement, 


uch su) made 
Prepere’gtey Lime, and dalivered in London st same prise 
Also BEST PORTLAND CEMENT. 


spc wat for Bt eat ee 
to all and 
All delivered by rail and of I Fy kingdom 


CHAS. NELSON & CO., LD., 


Works:—STOCKTON, RUGBY. F745 
And 16, SOUTH WHARF, PADDINGTON, W. 


FIRE BRICKS, 


LUMPS, TILES, & CLE, 
Largest and most varied Stock in London, 
Suitable for all purposes. Best quality only. 
GANNISTER, BOILER SEATING BLOCKS, 
FLUE COVERS, &c. 


Goods carefully made to special d 
Shipping orders promptly executed. 
—_—)——___ 


J. H. SANKEY, 


ESSEX WHARF, CANNING TOWN, E. 
And Barge House Wharf, North Woolwich 
Also Limes, Cements, Bricks, Tiles, &. 


WHOLESALE & RETAIL. D1275 
Established 1857. 





Telephone No. 6220. 


ia paveNT RAIL BENDER, 








FOR PARTICULARS APPLY TO D36a 


BODMER & JONES, Psshscet LONDON, E.C. 





SCRIVEN & CO., 


Late SORIVEN & HOLDSWORTH, 
Leeds Old Foundry, Marsh Lane, Leeds. 


Sitvern Mepat, Trxzmovurm, 1882, ron 


LABOUR-SAVING MACHINE TOOLS 


And SPECIAL APPLIANCES, 
For Iron Shipbuilders, pane, Repinconty 00 and Boilermakers. 


Prices and partic. pestioulars on op on application, F857a 


PETER McINTOSH & SONS, 


1294, Stockwell Street, Glasgow. 
EstaBuisHep 1821. 


TANNERS & CURRIERS 


Manufacturers of all kinds or 
Leather for mechanical pu 
Chain and other iiceceing pping 
Laces, Hose Pipes, Pump Ba utts, 
Hand Leathers, Hydraulic and 
Pump Leathers, Hide Ropes, 
Apron Hides, &. p paid 


on home ordsre over an 
de! 


vores Sree ship 
port. Lists o: Tico on BO 
ples on application, ‘Disres 








JOUMN OAKEY && 


MANUFAOTUBERS OF 


Sons 


Prize Medals: 
PHILADELPHIA - - 187¢ 


GENUINE EMERY, 
EMERY CLOTH,  toscox © = 2 2tsss 
GLASS PAPER, BLACK LEAD. 


“THE WELLINGTON” 


Unequalled for Fettling Castings, Grinding and Surfacing Iron, 
a oy and Steel, Sharpe: Saws. "Grinding Tools. When ordering 


Price, 6 x } and over, ls. per Ib. 
Smaller Sizes, Special Prices, 
te diameter, thickness of hole for spindle, and purpose for 


eee EMERY WH EELS. 


WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, LONDON, S.E. 


IMPORTANT REPORTS ON “COMPACTUM” HEATERS & EVAPORATORS 


Important Report on a ‘Compactum’ Feed Water Heater, using Live Steam taken direct from the Boiler, fitted to a STEAM TUG working on the river Thames, 


(COPY.] 
Custom House & Forwarding Agents, Ross & pening, Licensed Lightermen. Telephone No. 2018. 75, Mark Lane. 20, London Street, E.C.—Messrs. John Kirkaldy, Limited, 
Dear Sirs, —Having h eard of the trials and results obtained with one of your “‘Compactum » Heaters for feed water, using 
steam taken direct from the Boiler, we decided to fit one on our tug steamer, ‘* Dauntless,” which has very hard work to 
= ‘orm, and has been very hard to steam; since fitting the Heater we are pleased to report that we can always rely on our 
ull working — of 80 Ibs. per square inch being maintained, and the boat tows better, and at a less consumption of 
fuel than before the Heater was fi . In addition to this, the Boiler is now perfectly tight, a greatadvantage. The 
Engineer cannot speak too highly of the Heater.— Yours faithfull iy, (Signed) ROSS & DEERING. 


NOTE.—The Engines are Screw Surface Condensing of 30 N.H.P. and 80 Ibs. pressure, the feed is now 
put into Boiler at 210 deg. Fah. against 110 deg. before Heater was fitted. 


Reports on performances of ee on Feed Make-up Machines (Evaporators) 
fitted to the Steam Colliers “Gemini” and “Quickstep,” of Cardiff. Both.steamers 
are under steam for long periods, as being engaged in short trips steam is kept 
on the boilers while in Port. Both vessels have tri-compound engines, and the 
boilers carry an average working pressure of 150 lbs. on square inch. 

88. ‘‘Gemini,” Barry Dock, June 16, 1890. 

Messrs. John Kirkaldy, Limited, 40, West India Dock Road, London. 

Dear Sirs,—I am pleased to to inform’ you that your “‘ Compactum ” Feed Make up Apparatus 
fitted on this vessel gives unqualified satisfaction. It can easily supply the boiler 
with enough distilled fresh water to avoid putting in any salt feed whatever: 

more than this, it can increase the 4 = oat by the time we arrive at port 
to dispense with pumping in any b key from outside —— this really 

means a continuous supply of om poe It works admirably, requiring 
a very slight amount of attention, and after adjusting works without variation. 






























































EVERY 
FACTORY anpD 





FOR Iam much pleased at its being so easily managed, and being at the same time 
reliable. Being in the coasting trade we invariably have to 9 4or 5 weeks STEAMSHIP 
L A N D without having a chance i open up the boilers.— Yours trul 
U S E. [Signed) JAS. EOGELEY, Chief "Engineer. SHOULD HAVE A 
88. ‘‘ Quickstep.” Bantry Bay, August 8, 1890. FEED HEATER 
REQU IRE NO Dear Sirs. —What I have to say of the ‘‘Compactum ” Evaporator EE 


is that it is very simple, and Now Epon and I think no triple 
engines should be without them. bers. no trouble. 
(Signed) AGRAHAM ROBE TS, Chief Engineer. 


Telegraphic Address; ‘Compactum,” London. Telephone No. 509 WRITE AT ONCE FOR FULL 
SOLE MAKBERS-— DETAILS & MAKE A TRIAL, 


JOFIN KIRKALDY, LIMITED, 


_ 40, Wrest India Dock wet. London. D279 


JOHN GREENWOOD & CO., LIM., 


Carr Mill & Hope Mill, TODMORDEN, England. London Offiec—{10, Cannon $t., B.C. 
BUFFALO BELTING | 


of an FE EALO 


OR IS 


BRICK Sere AT A DISADVANTAGE 














BEST DRIVING BELT p S 

IN THE WORLD, and is unrivalled | -* =, OME. 7 

for Economy, Durability, Efficiency, | - . Ne #8 ens 
Strength, Grip, and Pliability. _— = E.. ‘on _— 

















Unaffected by Heat or Damp. | | ne 


The Only Belt Mae aa 
Which Does Not stretch, v= EP T 


Z 


Every Belt Guaranteed | a, 








Tus MecHanicaL Worup.—As exemplifying the protection which the edges - the belt are afforded, we may mention that we recently inspected 


a belt which had been running for several months bearing heavily against the belt-fork. Although the fork was very much worn, the edge 
of the belt was apparently uninjured. 








SAMPLES AND PRICEH LISTS ON APPLICATION. X17 
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(Established 1877) ARE THE OWI. W 


PURE ASBESTOS 


For Boilers and Pipes, and the only firm patronised by 
Office of Works. Also the most eminent firms ot 


Plastic Asbestos Infusorial Silicate Composition for 


These Coverings are absolutely Frireproor, and 
Maché Non-conducting Composition for covering ordinary 


Cheapest, most durable, and efficient Coverings in the world. 
Office and Works: 


STEPNEY SQUARE, STEPNEY, ~ LONDON E. 


PATENTEES AND cnt mk OF 


REMOVABLE SOVERING 


the Admiralty, India Office, War Office, and H.M. 
Engineers and Shipbuilders in the United Kingdom. 


covering any surfaces up to red heat dry in cwt. bags, 


practically INpDEsTRUCTIBLE. Also improved Papier 
Boilers and Pipes, and RemovaBLE Coverings of all kinds. 


Circulars, Samples, References, and Estimates free. El2a 


CHARLES TOOPE, 


Managing Director 








DROP STAMPING In eae a STEEL, 


OF EVERY DESCRIPTION FOR AGRICULTURAL MACHINES, SMALL ARMS, eee AND SPECIALITIES. 


@ CART HOOK 


| CORRECTING ROD ARE 


— FINGER 








ESTABLISHED 1775. 


S.E. NORRIS & . 


BRAD BU RY’S CAPSTAN LATHE. ROE 


Cunha ike irtment 


FOR SCREW OR STUD MAKING, BORING OR TAPPING. thes he Sr. PAULS Wt IRKS, 


Small Bench Drilling 
Machines. 
Slide Lathes. 
Hand Lathes. 
Cutter Grinding 
Machines. 


Punching Machines. 





Stamping Machines. 
Sewing Machines. 
&e. &e. 


SUITABLE FOR ELECTRICAL ENGINEERS, BRASS FINISHERS, LOCKSMI. HS, GUNSMiTHS, -” 
MATERIAL BRULGHT THROUGH SII* DLE, WITHOUT STOFPING LATHE, BY AUTOMATIC FEEL. MADE IN 1HREE SIZES. 5 


SESOSHOSSOSOSOOOOE 


BRADBURY & CO., LD., "iit" 


AND LAcEs, 
Leather Delivery and 
Suction Hoses. 
Pump & Hypraviic LeaTuers. 
MILL Banp & Hose Pier Butts, 
Waterproof Pump Butts. 
Highest Award Inventions Exhi., 1885. 


FREDERICK SMITH & CO. 


HALIFAX, ENGLAND. 
MANUFACTURERS OF HIGH-CLASS 


TELEGRAPH 





TO ALL SPECIFICATIONS. 


COPPER TAPE for LIGHTNING CONDUCTORS 


| HARD DRAWN H.C. COPPER WIRE. 
| Contractors to British Post-office, Indian and ——_ 
Governments, "ke. x12 
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JX° BIRCH & C” 


ENGINEERS AND MERCHANTS, 

















10 & 11, QUEEN ST. PLACE, L. O N D O N, E.C. 


AND 40, CHAPEL STREET, LIVERPOOL. 
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CRUSHING, GRINDING & SEPARATING/ACKHAM BROS. & WILSON, LD, 


ASKHAM’S PATENT PULVERISER, BREAKER, ELEVATORS, PATENT SEPARATORS,; 








Yorkshire Steel & Engineering Works & Crucible Steel Foundry, 








For Reducing Gold Quartz, Ores, Cement, Coal, Coke, Charcoal, Phosphates, &. (Special) m40q 
A Complete Plant is erected at the Works, and can be seen in operation. \ ss EL “Hy “H' ‘H' = ‘Hi IT, TL) ~ 
———+ 








9 }=> Our ADVERTISEMENT in the Last and Next Numbep 
of “THE ENGINEER.” 


rasa ANTI-EFRICTION COnNVEYWVOR => & GRINDING MACHINERY co., LIMITED. 


16, MARK LANE, LONDON, E.C. 
Tro BUYERS of BELTING and all others whom tit may concern, 


INFRINGEMENT OF REGISTERED TRADE WORD OR MARK. 
Ese oo RE WAR D. 


Whereas the Lancashire Patent Belting Company, of Strangeways, Manchester, having been informed that 
various persons have infringed or illegally appropriated and used their registered trade word or mark, 
‘* The Lancashire,’’ as applied to their genuine and world-renowned Hair Belting, and that their said 
registered trade word or mark, ‘‘ The Lancashire,” has been applied to inferior classes and descriptions of 
Belting, made in imitation of the Company’s make of Belting, for the purpose of passing the same off as the genuine 
manufacture of the Lancashire Patent Belting Company, Notice is hereby given, that the above reward of £50 will 
be paid for such information as shall secure the conviction of any person so infringing or illegally using the said trade 
word or mark so registered as aforesaid. And Notice is further given, that all persons infringing the said trade word 
or mark hereafter will be prosecuted according to law.—Dated this 24th day of October, 1890. 

BOOTE & EDGAR 18 and 20, Booth-street, Manchester, 
Solicitors for the Lancashire Patent Belting Company. 


(Special) mn3¢q 
ee 





























Factory and Head Offices: Torthworth Street, New Bridge Street, Manchester. aha 
Hulse & Co Highest Awards, 
' 
J London ... .. 1862 
aa Bradford 1882 
FOR THE MANUFACTURE OF eee ee 
SALFORD 
. HEAVY & LIGHT ORDNANCE & PROJECTILES, London (Inventions) 1885 
MANCHESTER. MARINE LOCOMOTIVE, & STATIONARY ENGINES & BOILERS, Newcastle... ... 1887 
—_— And other ENGINEERING WORK. Melbourne__....._ 1888 
Telegrams: “ESLUH, MANCHESTER.” London Engineer: G. GLASS HOOPER, 68, BROAD STREET, AVENUB, E.C. (Special) 135a i Se 








|} MITCHELL’S EMERY WHEEL CO., 


MILL STREET, BRADFORD, MANCHESTER, 


EMERY WHEELS & MACHINES. 


F Machine, complete with two 12in. diameter Wheels, as per illustration, Price £7, Machines complete with Wheels, from £2 58, up to £60. 
ILLUSTRATED AND PRICED CATALOGUES POST FREE ON APPLICATION. (Special) IN31 














THE CREDENDA 


SEAMLESS STEEL TUBE 


COMPANY, LIMITED, 
Ledsam Street, BIRMINGHAM. 





FINEST QUALITY PRODUCED IN THE WORLD. < | ALi 
Diameters up to Siin.; Thickness, Aim. to jim; Length, 10%. to 160. te ~ §TRENGTH with LIGHTNESS 











were nee. 


KIRKSTALL FORGE CO, LEEDS. 















PATENT 





B.B.aCo. & 





ROLLED DRABBLES, 
{KM KIRKSTALL’ Best : 5 MAILS, B | 
KBM KIRKSTALL'’ Best Best rT lin. rd. to Tin. round, COLLINGE { 
KIRKSTALL - 
Best Best Best ETC. ; (Special) m30a 


SOLE MAKERS. 


a 











SRS SUGAR CANE MILLS | SAMUEL FISHER & Co] Tee TAKING <a 


: MACHINERY, 
EVAPORATING MACHINERY ime a | a ee PAs TO 


A } )\') Se ine ga. Ge ROLLIN G WiLiius |. 
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Butterfield, F. and J., “an oe 99 | Gamase Bbeass Generators “Limi - ‘> Bet ede? 82 Se ~ = | =. atdn: se \ent oe. ‘eh 
Butters Bros. ‘and Co. oe SS ie) COETEIBL ce iso 60. 06. 00 Se irene Uebeen Paper i le = 3 | 
Butterworth Bros, .. «2 «2 «2 ee - Gates Ironworks .. .. cc ce ce [|G 4 
Cameron J. . «+ +2 oe oe 8 5 | Gehrekens,C.O. .. «2 «2 ce oe | ’ & 
Campbell Gas EngineCo. .. «os + wieiée ° _ 
2 TTER OF THE ADVERTISEMENTS INCLUDED IN THE ABOVE IN ' x. 
eunracr me Injectors, &¢, (continued) :— 1: neal |Sqpitert, Appliances :— 
a7 ° " i. 
d Tile Machinery :—)Fans Morton and Thomson Brown, D. Shafting :—_ 
2 Agricultural Machinery :— Ne cy and Sayer Walker Bros., eres :— __|_ Pontifex and Wood Patent mando By oe Croft and perkins 
aa Bradley and Craven Feed-Water , Ingpeeting Engineers:— =| Alexander, Jardine, J. 
5 Foster, bi ‘and Go Johnson, Wm om BL Jos., and Co, Aliso n Bré Bros Perkins Son, and Barrets 
heed Middleton, T., and Co. In bt Te — —— ‘ 
+ Patent Brick Machine Oo. Mosses and Mitche | Boiler Insurance &c., Company | Horn an Signalling Appliances :— 
Horas hand 8 | Sons, Li Limited | Whitehead, J., and Co, Fibre Cleaning } Machines — : ‘Keyse seat ter es Mak ao7— | — and a = ~oy 
7 Taston, Proctor ana Go, (Bhhadiey, A., and Co. Fire Doors | Redfern, @._ Fand Co. Smiths’ Fi Fires : = 
5 Fin ery :— and Co. Phw 
ceieieion Wath Ww 1 Handyside, A., and Co, Hobertony A. W., and Co, ‘Laundry Machine |_Yaughan’and Son, London Smoke Prevention Appli-:— 
B See | Lysaghe, J. Limited |Flags— |_ Summerseaies and Son ‘Pens and Peneils :— soda Water Machinery :— 
| Pheonix’ " a Lifts :— | a Water 
Air Compressors :— | Phosnix I Foundry Co. Flour ‘Mili paciners |“ Attwood, A., and Co. Petroléum Engines : a |”"Barnett and Foste or 
Harvey and Co.» Lad. Toes Si Side lron & Engine Works Co.| Robinson, T., an F | Smith and Stevens Bros. Bratby and Hinchliffe 
Hughes and Takesster ‘ees § i ts: Turner, RK. and F. | pile aan 3 :— Steam Engines :— 
a Schram, Rd., and Co, Camp Equipments :— Flues, Boiler :— mcr Light Co. Re Bneet 2 cliey on opie 
“ Scott, G., and Son Piggott Bros. and Co. Brown. J.. and Co, | Wei ¢ re an, ana: ca p! Tron ond S 20 s— ee Te 
alr zy te Co “Bas moms, ana Son peromas poree ce |. Wells, ; hin | Piggott, 7 , and Co., Birmingham jo et fronworks Co. 
fom pee! | For oo ne Dempster, 
Robinson, A. K, and H. |i Harper, 4-1 ‘and Co, rene dyand Co. ‘Linoleum Machinery :— | poet pe to Doatiany A “ 
| Carbrook Forge peo ies - ‘isher, S., \ iven and Co. 
Artesian well Engineers :— | Fenzer: ales -_ Clarke's ale cok Forge Co. ‘Locomotives P | Lancaster aud Tonge " we a a Seriven an oe 
> Os “Alfred, and Co. |Coment, Testing PI Plant: Grantham C rank 8 and Iron Co, Black, Hawthorn and Co. led ay ee goods antham ‘rank and Iron : and Jae sou ett 
Kir' orge Vo. dham, A., . row : pear es’ Machine Too! 
Auctioneers :—~ | coment :— Mills, Exors. of J. Greet, f., and Sons | Portable Engines :— hall, Sons and Co. Tees We 
ee ae Burham Brick ee een Co. Stockton Forge p Lealt Davey, Paxman > Thos. Eat ©., and Co, 
let Engine Co, ed on 
Barrows :— Bayties Francis, Son an Union ~—_ ulsites :— Loney | Th Printing and Stationery :— eCulloch » Sons and E Kennedy oaanee 
Bayliss, Jones, and Bay’ Nelson, C., and ‘ und eq 5 usgrave, ; 
idk Rugby ‘Portland Coment Co. |Fou ey Se |Lubricators : a 400. | pas Pea Perkins, A. M., and Son Jams Battery ts Metal Oo 
Belting: Ww. W. West Kent Portland Cement Co, Thwalves — ve ah Co, | Reoten, J., and Sens Plenty and id Son ——~ 2 end Ga: 
. See aga |CQonnanay Fresh Water Ce oe Nettlefolds Limited eco, | a and Perians Fasten, Proctor and Co. Grederida Seat ‘arlene Steel Tube Co 
Gehrckens, C, O. | Norma Bags Steam Cylinder Lubrica a oh om 
nser Co. Sons ay Shanks, A., an 
: an ae Co, ‘Conveyors ors: eaten sis Mathematical Instruments: Hudrwall, Cl a soelling, Lay eae Howell and Ginice 
} Moseley, D., and Sons Meriction Conveyor Co. Furnaces :— jarkson | coum, 5 ie and Barrett | panes i E. R. and F. Lewis, is, x, = < ees 
horns, 8... am “and Oo. oo. oft — Henderson. far ling, ee, | Platt, S. | ler, H., and Lae ace | ine eT, ety Co. 
stent oo. Bi * Negrett! an asi | ley Co., Ltd. tray, Copeland an iggot 
: Hi Patent ‘Anhydrous Lanther OP |" ApDICDY Br0. oe Gas APPAPAUUS 2 a oo, eee: WE | Sie Hagia Co. Willans and Robinson, oa Rusell, Jetees, ond Sons 
| Br a pa jon bog Werth, Machenste oe vat "A. and J., & Clydesdale 
Webband Sn | hae. Gas Engines :— Bagnall Fond Sone zee, Co, | Unbreakable Pulley Co Worthington Pumping Engine Co.| Stewart, A- and J. & Cly 
ebb and Son Chaplin, A., an Barker, T. B., and C Co, | Frodingham 1 Iron and Stee Co. | Universal Patent Pulley Co. Steam ( Generators : = — owt vols 
Bowes Blower Engineering Co, fast ery: road Engineering Co. Bria Gas Hg & fing ” penne st ~~ Pulley Blocks : —_ team Generators Ltd. Tuoi wling Iron Company 
: er 0 
: Sree | Ginn ad, wade Biot Kers si Co, soe Suet and toe Oo Pumps ¢— Steam Launches Guntter, Wo 
4 sturte ower | 3 0 q ron Co. ; WW. 
a Sten Higginbettom and Mannock —— H., and Co. eg yp Bailey wv. . H., and Co. Cochran, and Co. Howes. 
H aig Isles, cer :— Joints :— » G. e : 
: Abbott and Co, Leicester Gas Produ Metallic Joints : Edwards and Symes le, C., and Co 
} Anderton. A.. and Sons Smith Tilon ge Glasses sess Baird, Robt. J;, and Co. Fleming and Ferguson Turnstiles :— 
nen Fn gage Vaughan and Son, Mancheteer Gauge lasses — Metals :— Hayes, Kdward a aco, Isler, C., and Co. 
Cochran and Co, Waller, Geo., and Co. uilbert-M: yA ar Gasew Simpson, Stricklan ana C ee iclift 
aaa Dt Waygood, R., and Co. omey, J sid Sons arnard, ‘ett | _thornveton, J. 1am Valve Makers :— 
: i Davey, Pax and Co. Wiltsker =X Gauges :— sGediiens Billington and _— iSteam Na’ — Rete ond On. 
. esis a” —S sla Seo ness | Ke a 
= > ‘ a lc Vaive Uo, 
S Grantham sas au Bole oo. : “eis, Jon, and Sons ay and Co. oto hoy J ‘ai and Perkins | — and Oo. 
‘ Doulton and Co, Winder Bros. : Steam ers :— 
- . Kany, dand |B gan Boe Beer ody and oo. ee ee an Motil On Cmiewontraarons ce, Washers ig, 
4 Lapworth and Hayes vara A ns Osborne and Co. neaste Peters, Bartsc 
oir — _ we Desking, Steel Co. Mot rene, Je Sons, and Kennedy Phosphor Bronze Co, ouaen Hopkins and Co. mk - = nittings: Co. 
Rasoine, Sims, and Jefferiea Disintegrators :— Grinding Machinery: | Meters i Allen, Edgar, and Co. Tylor, J., and Son 
Tangyes Lim ted Carter, J. Harrison ‘Tasker, Sons and eaeeea On. Water Meter Co. = ogee Wilson wes’ . ae 
Thideaey > mus etitte = Hammers :— Tylor, J., and So’ Carriage Co. oe pe oo. i Lag agi 
Sen, Hhvonten z i th. | a Besse! : ’ International Puri 
; ner, Uhenton Peo” Phun ayaa, eae —— tae ees F., and Sons Colville, B., and Sons ag Maignen's Filtre Rapide Compan 
phi Paras Ap a Ikington, P. ls :— Frodingham Iron and Steel Co Pulsometer 
Boiler Composition :— ate. Players W.and J, ‘Anti-Friction Conveyor Co. Fret Ee cheel Foundry 0. Revolving Purifier Co. 
Aston Chemical Co, Ross, R. G., and Son Cyclone Pulveriser Jessop, W., and Sons, Sheffield Nae seat ped 
Crosbie, Adolphe Double Distillers :— os Limited Sinedley, eS ee Water ‘Wheels :— 
” nuanlans Mechanical : Heating Apparatus = ‘Triggs, Phili A Osbern,’S.,and Co. 
: Leroy, F., and Co, Draughtsmien, M ec: * |" Bradford, T., and Co. Mining any =_ Spencer, J., and Sons Weighing Machinery :— 
} Litholine Co. d Tho! 1 Kirkaldy, J., Limited Joraan, T. B., an 5 freries Steel Co. of Scotland Dension, 5. and 
t Boiler Covering _ Drawing Paper : Perkins, A. M., and Son lon Gaerne Sims, ‘and e - Co. Stringer ee Hodgson al tens 
Bell’s Asbestos ) — a 
: oy Bros, Dredge Plant :— ae jiey, Di. and Sons Hose Co| Kaye J-,and Sons - Weardale Coal Ase iron Oo. Wheel *Gutting > (Metal) :— 
q tos Covering Co. Fleming and Ferguson rip Armoured /Oil-gas ‘Ap pparatus :— Steel Barges :— ‘Chidlaw, R. rantet 3 
H Boller Fitting, & &e. Rose, Downs, and Thomp Hydraulic. Machinery :— Manstiel <, - Braby, F., and Wire Making Mac nes :— 
i ten’ Drop Stampin ng :— Gee cat ol and Batley c pss ero 7 A. A. Stokers, Mechanical, &e.:— Fuiotion ease 
4 -—|Dro Greenwood ant ’ | Bremner, J. ery :— ist! 
5 vas Nuts, Eagan a —-, wien Hewkine Bros, co masa ‘Sandie ¢ Co, Machin me a Vomit bd » Sriney, and Sons 
é terill, F, W, eC! si ed toe a Wind yt 
Allen, , and Co. Middleton, R. and Sons Alfred, and Co 
Hawkins sha Co Charlosworti, Halland Co, | Pollok auld Pollock oil ‘mill ‘ilachinery :— ad W ek Tieguwates Wire and Wire Ropes :— 
i Hottcm cet bie Electric Construction res Stannah, Jose’ Engineering Co. Street Sweepin g Machines: Bayliss, Jones, and Bayliss 
| {bbotson Bros. and Co. eee ag No Co, | Weems, J. an Manlove, Alliott and Go. Rew re Bayliss, 3 sou 
we im) 
L Maclellan, P. and W. Genoral Klee, Power & Traction Co Hydro Extrac mene s i- Rose, Downs, and Thompson : Barrows and © Cooke, W-s 
my ' ercer, K. : sow Vw grate Broad aust, a ody |Ovens :— a Subway ba, Co. Dixon a Sorbite ond Co. 
Patent Rivet Co, a Watson, a | Baker, J. and Sons = Elliot, G., and C 
= t Viaduct Foundry and Engin’g Co.| Johnson and ream India-rubber, &c.:— \Oxygen :— Sugar Machinery Hougaton 
' Wilkes, Limi mited a meee md andi uring Co. Ancoats Vas ay Co. Parkinson, J. H. Sint, “ey and W., and Smita, F., and Co. 
egraph an I ’ 
Books :— Westinghouse Electric Company Tuck, J. H, waGe Packing, E En gine tae Watson, Laidlaw and Co. Voc SoFood Ens wei. 
Haseltine, Laks and Co, aa Indicator sa aea es Oo, La, The United Tanks ‘and 1 Cisterns :— y, Wood singra 
PS s— d Co. » SBraby, Swain, Jo Pie 
Lockwood, Croshy, and Son eens. 8., and Co, Crosby La tage and Valve Co ae and Co. Testing Machines : ca Wood Co. 
Brass Founder : - Emery, é &e.1— ‘A. H., and Co. mo find Kjectors :— Dick's Asbestos Rolling Mill Plant |, Denise. Sg Machines — Wood aod Working M Machinery 
‘ d ona. Z- P d So Tim 
Bread and Biscuit Machy.:—| Go Goldaworiy enoer, Limited reshain and Crave Paint for Ironwork :— as Liewelin's Macuine 2 Oo, Ransome, , 
Bake; e and Spe ry Wheel Co. Holden and “prooke Crosbie, A. Machines : |Traction Engines Wo ony sainucl, — Co 
aint i Oakey, 3 ’ "ad 50 ies 4 Paint Machinery :— Fowler, J., aud Uo, 
- ‘nein Kerting ‘o lows and Bate 
Oppenheim .s. rand CO. Fo lo 
Lowood, J. G., and Co, Seane, L., and Co, Madan C. 8., and Co, 
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PUBLICATIONS. 
({ruson Artillery Experiments 


AT eran AND > ae TTE IN SEP- 
TEMBER LAS ‘ully illustrated account reprinted in book 
form from Tur Boiss Price 1s., by post Is. 1d. 

“ Engineer” Office, 163, Strand, London. 


Switches and Crossings, Chains, 


SPIKES, &. 




















ESTIMATES for SIDINGS COMPLETE. 
PLATELAYERS’ GUIDE, Post Free, 2s. 9d. 
THOMAS SUMMERSON, Boa 
SWITCHES and CROSSING WORKS, DARLINGTON. 
. ” ° 
“Te 2 En neer” Portfolio of 
— The following TWO-PAGE EN- 
inted on plate paper, suitable for framing, of 
Her Majesty's lame BATTLA SHIPS, Australia, Victoria, 
Benbow, inflexible, =Edinbur h, Colli ingwood, Imperieuse, 
Traf: sent on a — price 
each, post Sven,—hAarene, = Strand, Lon 
Sixth edition. Parts I. and 11. 
[ihe Prime Cost and Profit 
DEMONSTRATOR AND ECONOMIC BOOK-KEEPER 
AND ACCOUNTANT; also full-sized Illustrated Model 
Books ERY rR with specimen cost of work. — THOMAS 
BATTERSBY. Publis Accountant, 8, Chatham-buildings, Fee 
dilly, Mancheste PS. 
oe TL: Or 
rookfield and Whitehead, 25, |——— 
alle: wk COAL, COKE, IRON, and 
STEEL MERCHANTS, “and MINERAL AGENTS. ‘Gast 
Buyers of Oid Iron and ‘Stoel in any part of the country. 
Inquiries solici Special El1s3” 
Faia’ s Cement Testing Plant. 
Sole Mauufacturers and 
R. H. MUD. bond deans 


(Special) Pi4la 


[ron and Steel Tubes for Gas, 


Steam, Water, Hydraulic, and Heating Purpos ed 
fittings for same, galvani sed or white enamelled inside. Soll iler 
and Stay Tubes. Coils upto to 500ft. without joint. Cocks, valves, 
&c.—JOHN SPENCER, Globe Tube Works, Wednesbury. 

Special Cl46la 


Engi rs, &c., 
Hogarth Lane, Chiswick, London, S.W. 








ocomotive Tank Engines always 


HUDS L, CLARKE, and 
Sole makers of Rodger’s patent 
See illustrated advertisement — 


CO., Railway Foundry, 
wrought, iron pulleys. 


fortn 
()sborne Metals and Castings, 
BEST and CHEAPEST. 
Inquiries Solicited. Prices on Applicatic 
OSBORNE and CO. a GARDEN S$ STRE at} 
ONDON, 








ages xii and xiii my week 
contain HARPER'S LIST of ACCESSORIES for the 
TRANSMISSION of POWER, which is the only complete 
and perfect one in the world. It comprises It and Cone 


Pulleys; Rope and Haulage leys; Gear and arygetes 
Wheels; Shafting, Couplings Pedestals, and Fixings ; 
Complete Set of simple, reliable Horse- -power Rules. ue 





(flank Locomotives, 4 or 6 wheels 


coupled. Specification and workmanshi) —e to main 
line engines.—Apply to R. and W. HAWTHORN, LESLIF, 
aad CU., Limi Engineers, Newcastle-on-Tyne. G290 
See illustrated advertisement, last week page 10 


DUPLEX. PUMPS 
BURTON'S PATENT VALVE GEAR. 
ROCK DRILLS. Special £55 
M. BOBY, LONDON, 16, UNION COURT, EC. 


EMERY WHEELS. 


BEST QUALITY. STOCK KEPT. 
Address in full, A| H. BATEMAN AND COMPANY, 
East Greenwich, London, S.E. 
don. (Specialy D386 


THEODOLITES 
SECOND HAND BY TROUGHTON & SIMMS, &e. 3 FOR 
SALE. SOME FOR HIRE P686a 
cL ARKSON, 28, Bartlett’s Buildings, Holborn, EC. 


sé nye ’ y y a 
THE ~ PERFECT” HYD‘ VALVE. 
The ONLY good Valve for Presses, Hoists, Hydraulic 
Rivetters, Cranes, &c. 
Address, THE “PERFECT” HYDRAULIC VALVE CoO., 
3, Roseville-terrace, Roundhay-road, LEEDS 
A large pamber < of Valves are at work. ceil E1035 


or Sale.— 


One 7-ton Steam Derrick Crane. 
One 10-ton Overhead Steam Traveller, W.1. girders. 
One 12in. Four-wheeled Loco., by Hunslet Engine Company 
One Blake's Stone Breaker. 





T 
2 














Rails, En, — and a large variety of Plant. 
Apply, W W. » 154, 4, Upper Thames-s street, London. Era 
or “Sale, New Locomotive 


ENGINE, po l4in. diameter, 20in. stroke, four 
wheels coupled, with copper fire-box and brass tubes pady 
Sor immediate delivery. Materials and workinanship the best 

ECKETT and SONS, Locomotive Engine Builders, ” Xi388 
388 


or Sale, 25- H. P. Portable Steam 
ENGINE; high-class, new, ready for delivery.—Address, 
BARROWS and ‘CO., Engineers, Banbury. 
aa Several excellent second-hand Portable Engines ~S 4." 7 
8, and 9 h.p. for sale. BARDOW 8, Banbury. D1202a 


Fe. Sale, One 6ft.. by 4ft. 9in. 


rn Tube Marine Boiler ; one 6ft. by 4ft. 6in. do. do.; 
one 8 by HF saaaeepeadar Launch Engine; one x ae a 





cylinder U ere combined Engine and Boiler. —POL. 
and MACNAB, Hyde, near Manchester. we oe 
a T r me 
or Salee—A New Marine 


BOILER, just finished, built to Lloyd's, lift. 9in. dia. 
by 8ft. 9in. long, three furnaces, working pressure 75 lb.—For 
price and — apply to HALL, KUSSELL and CO., 
Aberdeen E1524 


Fer Sale, 100 Pairs old Railway 


WHEELS and AXLES —ANDREWS AND Baby, 
Cardiff. 


Friction of Slide Valves. — 
PAYTON and WILSON’S Patent Circular, Balanced. 
and Double-ported SLIDE VALVES reduce friction toa 
minimum, and effect a saving on the four following points:— 
ist—Saving of first cost and weight of valve gear. Pyrenees 
of power required to actuate the valves. 3rd—Savi! 
by having the valves always tight. 4th—Saving ~ ae and 
expense by not having to examine the valves so frequently. 
These valves have now been in constant use since 1881, and 
several hundred valves are now most successfully at ora: 
grne results far superior to piston valves. All the ~ 4 
cpansion C2 and Compound Surface Conde: 
Eagines made by the undersigned are now fitted with thi 
Valves. — me further iculars a Hey, to ALEX. WILSON 
and CO., ronworks, Waatowetthe road London, 
Ww. M1097 


as Engines. —A Well-known 
FIRM is O 


N to TREAT for a REPRESENTATIVE 
in London who has a connection in above.—Address, 1102, 
sina st Office, 163, Strand, London. E102” 


(ja s Engine, 
2-H. P. ditto, 10-H. P. 
Eogines, Deal F Frame, Saw 


Otto 8-H.P., 


Combined, five other Steam 

areas. Joiner, Planing and 
oodw: Machinery, Mortar Mills, “Boomer” Press.— 

BOWIS. BA ~3 and CO., AR a street, E.C. E1525 


Machine 


Hist Class 


Kine-street West, Manchester. — 


Ebene Sluice Valves, Pumps, 


ri hegh eg Water Taps and Water Waste 





Tools 


B1081 





re- 

venters, E' iler Mountings, and every description of 

ieee for Water, Steam, and Gas, m: anufesbared by THOS. 
ERT and SONS, Lambeth, London. N1505 


[ro Roofs wait Bridges Ps all 


descriptions manufactured by JESSE TILDESLEY 
Crescent Works, Willenhall Staffordshi-e R299 


John Sp Spencer and Sona, Linsignd, 


NEWB Dax STEEL WORKS, NEWCASTLE-ON- 
TYNE. —Springs, , Buffers, Steel Castings, Forgings, Tool Steel, 
Files, &c. Siemens Steel Blooms and Bars. 


6 
Smee, Cannon-street- paces 139, Cannon-st., E.C 


Johnson and Philli S, Telegraph 


AND ELECTRIC LIGHT ENGINEERS, 
14, Union-court, Old Broad-street, E.C. Works and Wharf 
at Charlton, S. 
Makers of Machinery, &c., for complete arcana of Cable 
Factories and Steamers. Electric Light Apparatus of all 
kinds. “ Brockie-Pell” Arc Semen G1621 


Launch Engines for Sale-—The 


following High-pressure and Compound LAUNCH 
delivered 


London 








a aeagys are in hand, and could be 
notice 
SINGLE- CYLINDER ENGINES— 
34in. diameter, 3}in. stroke. 
4}in. 2 4hi mm. 
Sin. . Sin. 
— » — 


DOUBLE-CY ‘LIN DERE NGINES—” 
3¢in. diameter, as stroke. 


on short 


” 


4tin. > a. = 

Sin. ea din. ee 

6in. > Tin. os 

in, ” Gin, °° 

63in. » Tin. ” 

Sin, 9” 9in. ” 
din. 





12in. a l4in. ” 
The sizes 4Zin. and 6fin. diameter are Admiralty patterns, 
(Com apound Surface Condensing 
GINES. Suitable for launches, yachts, trawlers. 
tugs, lighters, or small cargo vessels :— 
Gin. and 12in. diameter, a stroke. 


» ia ” ” 
10, 2 ” 12 ” 
4 » 2 ” . ” 


All the ae oN are fitted with Payton and Wil- 
son’s patent circular balanced and double-ported slide valves, 
and = er one is also fitted with Joy's patent valve gear. 

App! EX. WILSON and CO., Engineers, Vauxhal 
res Wandsworth- road, London, SW. Fiéa 


evelling Slabs, 20 First- class, 


6ft. 2 pee Yin. deep, with ljin. round holes; 6in. pitch 
well flangec and ribbed ; quite new. Average 43 cwt. each. 
+e cheap.—J. T. WIL LI AMS, South Bermondsey Station, 
S.E. E1106 


ocomotive (New ‘Se Re: ady ; 


Sin. cylinders, 3ft. gauge. —W. G. BAGNALL, ae 
Stafford. Dé67 


Mechiner y, Old] as Old Metals, 


ae —! Set tion, WANTED. 
wi AMS, CASH BUYER, 
South Seeaundeen Station, S. E. 


Telephone, 48° 34. Telegraph, Williams, South Permoniat 


Metre Gauge Locomotive Tank 


ENGINE, lin. “te 20in., 6 wheels coupled. Could be 
ey ger ig Can be made 3ft. 6in. e if desired. 
—Apply, R. and W. HAWTHORN, LESLIE, and CO 
(Linnited), Newcastle-on-Tyne. E433 


New Machinery in Stock. 
Cranes, Machine Tools, and Steam Engines; all at 


lowest prices.—R. BOLTON and CO., 110, Leadenhall-street, 
London. B5l3a 


()ne ‘Allday’ s 


Improved New 


Py Ee cecal ge 4d = for SALE; size No. 3, fitted 

with steel Revolve Price £40.—PULSOMETER 

ENGINEERING COMP ANY, Limited, Nine Elms Iron- 
0 


works, London, S.W. El 


a] 
n Sale :-— 

One 12in. centre Complete Lathe, 16ft. gap bed. 

One 10in om * 12ft. - 

One Qin. iit ” 
One Radial Drilling MM: achine, 5ft. arm 
All new and first-class—Apply, HEN RY oe mee 
Hollins Tool Works, Sowerby a 


a Light Deed 


Qn. Sale, 

STEEL TWIN SCREW LAUNCH, Goft. by 10ft. by 
4ift., draught 2hft., ugegd aa serge tote cargo, or tug 
engi hes—one single Sin. by 9i each screw shaft.—For par- 
ticulars and price or R (CHA kD SMITH and CO., Engineers 
and Shipbuilders, Lytham. E110 


Or Sale, 25-Ton Hand Wharf 


CRANE, with wrought iron jib and crane post, now 
tanding erected on the Thames. — THOS. sas es 
rescott-street, Wigan. Ell 


verhead ‘Trav elling Cranes for 


SALE—two, 5 tons and § tons—3ift. en soars and 
treble-geared, pine beams, well trussed.—J, T. WI AMS, 








South Be rinondsey Sts ation, London, 8S. tt 522 
Peckett. pee Sona, Leommitive 
ENGINE BUILDERS, BRISTOL. 


LOCOMOTIVES 
Of various sizes for Collieries, Ironworks, Docks, &., always 
in stock ready for immediate delivery. 
Photographs, prices, and specifications on —— 
10 2 
Planing Machine, by Dean, duiith, 


and Grace, to plane 27ft. ne 3ft. by 3ft., with tool box on 
cross slide, self- -acting in all cuts, and driven by screw, table in 


halves; machine is in excellent condition, Pitts, done very 
Nott Bing —Offers to HUMBER and CO., Limite ton, 
tts, sad 


=| Plate Edge Planing’ Mechine, by 


Smith, Beacock, and Tannett, self-acting, 12it. bed, 





nearly new, for SALE, a bargain,—J. T. WILLIAMS, South 
Bermondsey Station. E110 107 


and W. MacLellan, Limited, 


fr. having acquired from the North British Railway Com. 

pay the Goowe at and Passenger Paddie Steamers, which main- 

Rained the cross- ~ 

prior to the o 

receive OFF 
Ss. M 


service between Burntisland and Leitb 
of the Forth meee, are now prepared to 
3. for the followi 
HIAN. Gross 
Ramage and Feeaon, Leith, 1881 
P.S. KINLOCH. Gross tonnage, 5s0 tons. 
J. Inglis oa. 
P. BIRNIE. rom tonnage, 633 tons. Built by 
H. Morton —_ Co., Leit 
PS THANE OF FIFE and P.S. AULD REEKIE (sister 
ships). Gross dh age, 170 tons. Saloon steamer, for passengers 
only, built by Thames Shipbuilde rs. 
Goods Haul achinery, and Platforms for Conveying 
eo on and off Steamers at all states of the tide. 
Further Penne particulars and inspection order can be 
obtained fro 
McILWRAITH, mS EACHARN, and CO, 
bal Fenchurch-street, London, E.C.; 
P. and W. MucLELLAN, Limited, 
ES43 129, ‘Trongate, ‘Glasgow. 


T 

Ready for Delivery, One New 

pe acting SLIDING, SURFACING, and 
SCREW. CUTTING GAP LATHE, Iisft. bed. One din. ditto, 
12ft. bed. One new 4ft. 6in. Radial Drilling Machine, and one 
new Single-speed Drilling Machine, to admit 20in, diameter. 
Also for Sale, one second-hand Double -geared Pillar Drill, to 
admit 42in. diameter.—GEO. BOOTH and CU., Central Tron 
works, Halifax. D1533 


2 ee 4° 

R eady for Delivery, One 18in. 

Vv Centre Treble-geared Self-acting Sliding and Surfacing 
BREAK LATHE, admit 18ft. between centres and turn-up to 
6ft. diameter in break. One 9in. Centre Sliding, Surfacing and 
Screw-cutting LATHE, with lft. gap bed. RADIAL Batt L- 
ING MACHINES, from 4ft. to 7ft radius —W. AS jhe 
Highroad We W orks, Halifax. 


“lotting Machines (Special) Self. 

ACTIN 2, ldin. stroke, in STOCK; also POWER 

PRESSES all sizes -ACASTER and CO., Engineers, ee ld. 
1162 


eleat ey 920 tons. Built by 


Built by A. and 


or 








Cte: am n Launches, &e.—G. Davi 1S, 

St. Helen’s Works, abinetaa is ear pres to CONTRAC . 
for the BUILDING of High-speed LAUNCHES, TUGs, 
STERN WHEELERS, &c., in Steel or Iron. Mii aker of hi gh- 
“passed ray cox and compound condensing engines, marine or 






Nione Breaking Machines, Coal | j 


BREAKERS, und CORE BREAKERS, BONE MILLS 
~~ DISINTEGRATORS on HIRE, with OPTION of PUR 


ASE. New and second-hand. Also several PORTABLE 
ENGINES and MORTAR MILLS for SALE cheap.—S 
MASON and CO., Stone Breaking and Grinding Machine 
Manufacturer, Leicester. wt 

+> : » a 
Phe Martignoni Patent Dise 
CUTTING TOOLS for Lathes, Planing, Slotting, and 

Shaping Machine 

REMARK ABLE SUCCESS of this novelty. 

ITs MANY ADVANTAGES instantly recognised by all 
Engineers 

ORDERS ALREADY RECEIVED from the lea 


lit 

Engineers, Railway Companies, Electricians, and Machini sts 

ae So Great Britaix 

ACTIVE SOLE AG S Wanted immediately in every 

mi anufacturing centre at home and abroad Applicants must 

have first-class established connections aud undertake a definite 
minimum sale. 

Terms on application to Proprietors— 
The MACHINERY and HARDWARE vena ANY, Limi 
147, Queen Victoria-street, London, E.C E 


“he Engineer ” Portfolio 


LOCOMOT IVE DRAWINGS, printed on plate paper, 
can be sent on 2 a and are suitable for framing. Two 
engravings of G ; (single), Mid. (single and compo 
L. and N. W. “ Oceani Gt. W. “Lord of the Isles” 

auge), and “Sir Alexander,” L.B. and 8.C. 





me 
vA 


















(bre ud 
“Sir Edward 





Blount,” N.E. (tank); price sd. each, post free. Four-p 
engravings of L. and N.W. Co.'s compound, * Marchiones 
Stafford,” and N.E.R. compound (No. 1515); price 1s. 2d. each, 
post free. 


Complete sets of the above, gs STH twelve 
drawings, price 7s. 6d., post free.—Address, PUBLISHER, 
Engineer Office, 163, Strand, London. 


[[lools for Sale.— 


One Horizontal Drilling, Tapping, and Studding Machine, 
cover Sft. by oft. 
Patent Fianging Hammer for heaviest marine work, includ- 
ing furnace mouths. 
No. ft. Gin. Radial Drilling Machine. 
Powerful Punching and Shearing Machine, to punch and 
shear Zin. plates; gaps, 33in. and 2in.; with engine. 
Screwing machine up to a en ter. 
me A peer hi His 
CAMPBELLS and HU N' Ti EX, Dolphin Foundry, Leeds 


. > ‘ ° 
([ranslations from and to Spanish, 
German, French, &€ 
DRAWINGS and TR ACINGS) 
ESTIMATES 
CALCULATIONS 
are carefully made and at moderate price 
with large experience abroad. First- lass references hi 
abroad. --Offers to 1535, Engi , 163, Strand, L 


Vauxhall Donkey Pumps. — 


10,000 of these well-known Pumps have now been manu- 
factured at our own works and sold by us during the last 
nineteen years, These pumps still mz aintain their position in 
regard to price, efficiency, and quality against the numerous 
competitors which have from time to time arisen since their 
first introduction. A large stock is always on hand from which 
orders can be promptly executed.—ALEX. WILSON and 00., 


Vauxhall Ironworks, London, 8.W 
. > ‘ 
Jertical Boring Mill for Sale, 
with square cast iron frame ; dimensions inside, 6ft. wed 
high by 3ft, by 3ft.; circular base-plate, 7ft. diameter — e' 
ou frame for fixing work; one self-acting bar, Gin. « ter, 
with five heads capable of boring from lin. to 30in. diz umeter 


-of all kind of engineering 

by a Civil Engineer 
mae and 
ser Office 













through 5ft. long; driven by direct worm and wheel on top 
frame ; _ £60.—THE PULSOMETER ENGINEERING 
COMPANY, Ld, Nine Elms Ironworks, London, 8. W. 


EMAL 


for our * Machinery 
ACHINE EXCHANGE 


Wanted, for 1891. — 10,000 
MONTHLY sees AS 


ty “ee 1}d. post free.—THE 


PANY, ‘South: all, Middlesex. 


ga * ) "ey ‘ 
W anted, a 20-H.P. Horizontal |= 
ENGINE, new, or quite equal to new.—Write, with 
full particulars and price, to Box 59, Post Office, Birmingham. 
E1496 


Wanted —A Good Second-hand 


6 cwt. DOUBLE-ACTING STEAM HAMMER.— 
Address, 1623, mngineer Office, 163, Strand, London. E1528 

> . 

anted, Foundr ‘yy &£| lant of 

every ae tion. New or Second-hand. Cranes, 

Ladies, Loam Mills, xes, Wheel Moulding Machine, &c.— 


EVA Ns and CO., Cross- street, Blackfriars-street, Manchester. 
(Special) X 1835 





Wanted, £2500 oe Half: share 


in oy PATENT. Over 100 machines in use. 
Guaranteed profit over cost of manufacture, 60 per cent. 
Large trade to be done. a only.—Address, 1066, Engi- 
neer Office, 163, Strand, London. E1006 





inding Engines, Pair, 74 tin. 


\ cylinders, high ated. with reversing gear; 9 b 
Government, equal to new, SELL cheap.—J. T. WILL 1AM: 





South Bermondsey Station, 8. H. 


Loy 


jocomotive boilers. Several Launches, Machinery, &c., in 
Stockh. E704a 

Nteel Boilers. Splendid Set of 
KO FOUR, 30ft. by 6ft. aS ue, nk Gin. diameter ; suit- 
able for wood barain Mod oxdern, and FOR SALE cheap.’ Also 
TWO Di “LUED LANCASHIRE, Soft. by tft. dia. 
ane ATCL IFF E and SONS, Haw arden Iron Works, 
Chester E1510 


of 








———.. 


Wheatley Kirk, Price, & Goulty, 


Establish 
MBO AMIOAL AND ELECTR. CAL V. 
CTIONEERS, AND ARIAL, NALDERS, 
anakcaahen Albert-square Manchester,’ and 
62, Queen Victoria-street, ondon, EC.’ 
Telegraphic Addres Cl 
Manchester Office, “* Inpicator.” London. Office soca 





(Jentlemen Desirous of Joining 
ESTABLISHED CONCERNS, or of +} 
OUTRIGHT, are requested to communicate win east i 
signed, who have a great number of such on the eir book 
British and Foreign, from £1000 up to £100,000, in every by 

of the trade. Every ae tT. gee references excha ranch 
WHEATLEY KIRK, ICE, and GOULTY, 
Victoria-street, London, EG: and Albert-square, ‘Mate 


Cib92 
ngineering Firms of Good Re. 


TE, open ts admit partners, or desirous of se} 














outright, are requested to communicate with the unders: 
who have numerous clients open for such. —WHEA E 
KIRK, PRI ICE, and GOULTY, 62, Queen Victoria-st; 
London, EC.; and Albert- aqui are, Mahchester, “Clas” 
rinting. Geo. Reveirs, many 
rs Mar crams for, and successor to the PRI 
“THE ENGINEER” from. ITS COM AER ot 


MENCEMEN' 
promptly furrish Estimates for any Description of ‘NT, il 
—4 and 4, Graystoke-place, Fetter-lane, E.C, in 


A REGISTRATION. Price Threepence 


worked out.—HORN and mare 
Offices, next Somerset House, 16 


Guide to Patent dee and 








Inventors’ i 
British and Foreign Penal 
, Strand, London B648 








PATENTS, 


llison Bros., Patent Agents and 
MEC gets =" DRAU GHTSMEN, 
CHANC tY LANE, LONDON, Wo. 
British *Colonial, ar Ct ot Patents obtained. Sez ew 
Designs and Trade Marks Registered. 


rawings, Plans, Tracings, ke, 


executed % vith accuracy ond de ape atch by tk SSE R and 
THORPE, Mechanical Draughtsinen, +, Quality-court, Chan 
cery-lane, W. C. Being thoroughly Practical Engineers of lop 
experience, Inventors may rely upon having designs efficiently 
worked out. H2 


. P 
MM. . Jensen, M.LM.E. 
F.LP.A., of twenty- five years’ experience in British, 
Colonial, and Foreign PAT Trade } 8, and Designs, 


ark 
Full particuls ars on applic ation ofthis se for Patents: =— 
and SON, 77, Chancery-lane, London, W.C, 


Patents. Messrs. Vaughan & Son 


(Established 1853), British, Foreign, and Colonial 
PATENT AGENTS, transact every description of business 
connected with Letters Patent for Inventions. A “Guide to 
luventors,” free by post. —57, Chancery-lane, London, W.C 

Ks 








| Patents. P. Pra ay Sea 


(Fels. Inst. Patent Agents). 
19, SOUTHAMPTON BUILDINGS, LONDON, Ww.c, 
Telegraphic Address: ‘* Epa, London.” 
British and Foreign Patents obtained, and Designs and 
Trade Marks Registered at most moderate charges. 
SSTABLISHED 1574. 


> ‘ 
Patent Office, Glasgow. — 
W. R. M. THOMSON and CO. ,96, BUCHANAN STRERT, 
« nuplete Handbook on P atents, 
and Trade Marks, may be had gratis, Féa 





Tue Isvewror’s Guipe, a 
Designs, 


Protection for Inventions Secured 
Letters Patent ata trivial cost under the new Act, 
os and Trade Marks registered. — RK. EB. PHILL Ps, 
° gi Agent and Expert, 70-72, Chancery- lane, 
’ es on, i xt ary 


pen 


Y ) yy 
[ihe New Patent Law. — To 
. INVENTORS.—General Patent Office. Established 1530, 
G. F. REDFERN and CO., 4, South-street, Finsbury, E.C 
Provisional protection, £3 3s. ; French patent, £5; Belgian, £4; 
Circular gratis a me, No. 169. Regis. Telegraphic 
Address—“ Invention, oudon.” Pass 





«|Te Inventors. ouiSiasiin mr Mills, 


PATENT AGENTS, 23, Southampton-buildings, Sonia. 

Cc. (Established 1866), UNDERTAKE all BU SSINESS 

neki with Patents in the United ST the Colonies, 

and all foreign countries. NINE MONTHS’ PROTECTION, 

£448. Attendance in the provinces at moderate charges, A 

Chart of 187 Mechanical Motious, with description of each, 
post free, 1s, K6 


[Ihe Inventions 
SY NDIC ATE, 


Development 
LIMITED. — London Offices, Temple. 









cag ag” E.C. Experimenting Works, “pagal Middlesex. 
ENNETT, AMICK, MLEE, &’, Technical 
anna Direc The 1. D.8., Lu, ae Mc the Deve- 
1 Exploiting of inventions, Mechanic al, Electrical, 

al Testing, the Procuration of Re ports, Scientific 

al Assistance, the Working-out of Patented and 














Un stented Ideas, and the Raising of requisite Capital. The 
1. b S., Ltd, also underts ake the Construction of Models, 
Plant, Ay att and Special Engineering Work.—Address, 
the SECR STARY, Temple chambe rs, E.C. E5iba 





eee ae Land at Gates- 


HEAD-UPON -TYNE. — V al LEASEHOLD 
D at Gateshead, the property of Mess: Craw- 
and Sons, is now FOR SALE. The land covers about 
thicty acres, and is admirably adapted for Engineering and 
other Mz anufacturing purposes, including the erection of wor! 
men’s houses, &. It has access to the railway and river, and 
has a splendid quay. The land is held on lease from the Eecle- 
siastical Commissioners and the Corporation of Newcastle-upon- 
Tyne, and will be sold either as a whole or in lots to suit pur 
chasers.—Full particulars may be obtained from Messrs. 
CLAYTON end GIBSON, Solicitors, Sandhill, Newcastle- 
upon-Tyne; Messrs. STANTON and ATKINSON, Solicitors, 
Grainger-street West, Newcastle-upon-Tyne; or from Messrs. 
MONKHOUSE, GODDARD, and CO., Chartered Accountants, 
St. Nicholas#hambers, Newcastle- supon- Tyne. Esl 


HL P. Table aie for Sale, 

in first-class condition, nearly equal to new; will be 
srem|ses bel ng wanted.—SPENCER 

ristol. D4ls 














10- 


sold very cheap to clear, 
and co., Beldwin- street, 











. ESTABLISHED 1807. ; 

' a6 
, B. Parr and Co., General 
4. PATTERN and MODEL MAKERS, Millwrights, and 
Works: ay 


Wheel Cutters, 145, Bermondsey New- road, 


Tile Saet, M.E., ~ Middles- 


BROUGH, Yorkshire, INSPECTS the MANUT SS 
of all Kinds of RAL 





TUE ILWAY PLANT, BARS, PLATES, 
BRIDGE. WORK (Steel and Iron), PIPES, and MACHINERY. 
Established cert PH: 





oi Undertaken. — Peter 


HOOKER, Pear Tree-court, Farri ~4ny London, 


ENGINEER and’ IRONFOUNDER, ha e remises 
and modern plant, will be pleased . undertake ANU- 

FACTURE of any class of MACHINERY in lerge ‘ond ‘ema 

quantities, RATS 











Printed for the Proprietors by Sypey Ware, at the Office of 
Grorce glee Graystoke-place, Fet ter-lane, and published 
eI him at Tur Ewainerr Othee, i63, Strand, in the Parish of 
> Mary-le- Strand, in the County of Middlesex, on Fray, 

ECEMBER Ly, It 
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